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Ce nu este, deocamdata, cunoscut la subiectul abordat

Desi, s-a demonstrat ca terapia interferon-free previne
evolutia progresiva a maladiei la pacientii cu infectie cronica
cu virus hepatitic C, totusi, un risc semnificativ pentru dez-
voltarea carcinomului hepatocelular, colangiocarcinomului si
decompensarii hepatice la pacientii cirotici este Incd prezent.
De aceea, studierea eficientei terapiei antivirale cu actiune
directa la pacientii cu diferite stadii de ciroza este necesara,
pentru elaborarea ulterioara a diferitor scheme de tratament
antiviral si obtinerea unui raspuns virusologic sustinut la ast-
fel de pacienti.

Ipoteza de cercetare

Terapia cu preparate antivirale cu actiune directa a sim-
plificat conduita terapeutica si a redus exponential efectele
adverse la pacientii cu ciroza hepatica. Totodatd, o abordare
terapeutica corecta si o monitorizare permanentd a acestor
pacienti poate imbunatati calitatea vietii, prelungind semni-
ficativ anii de viata.

Noutatea adusa literaturii stiintifice din domeniu

Antiviralele cu actiune directd sunt cea mai buna si
rezonabild optiune in infectia cronica cu virus hepatitic C, in-
clusiv pentru pacientii cu ciroza hepatica. Pentru prima data
in Republica Moldova, astfel de pacienti au posibilitatea de
a urma acest tratament, fiind posibila aprecierea eficacitatii
terapiei antivirale prin monitorizarea parametrilor clinici,
paraclinici si virusologici.

Tratametul cirozei cu virus hepatitic C
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What is not known, yet about the topic

Although it has been demonstrated that interferon-free
therapy prevents the progressive development of disease in
patients with chronic hepatitis C virus infection, however, a
significant risk to the development of hepatocellular carcino-
ma, cholangiocarcinoma and liver compensation in cirrhotic
patients is still present. Therefore, the study of the effective-
ness of direct anti-viral therapy in patients with different
stages of cirrhosis is necessary, for the further development of
various anti-viral treatment schemes and the acquisition of a
sustained virological response in such patients.

Research hypothesis

Therapy with direct-acting antiviral remedies has simpli-
fied therapeutic behavior and exponentially reduced adverse
effects on patients with liver cirrhosis. At the same time, a
proper therapeutic approach and continuous monitoring of
these patients can improve the quality of life, significantly
prolonging life years.

Article’s added novelty on this scientific topic

Direct action antivirals are the best and reasonable option
in chronic hepatitis C virus infection, inclusively for patients
with liver cirrhosis. For the first time in the Republic of Moldo-
va, such patients have the possibility to follow this treatment,
within the possibility to assess the effectiveness of antiviral
therapy through the surveillance of clinical, paraclinical and
virological parameters.



Treatment of cirrhosis with hepatitis C virus

Rezumat

Introducere. Infectia cu virusul hepatitic C reprezenta o
problema majora de sanatate publicd. Preparatele antivira-
le cu actiune directa au revolutionat tratamentul infectiei cu
VHC, in special pentru pacientii cu ciroza hepatica. Asocierea
acestor preparate cu Ribavirin au demonstrat rate inalte de
raspuns virusologic sustinut inclusiv la pacientii cu ciroza he-
patica. Scopul acestui studiu a fost evaluarea eficacitatii tera-
peutice a combinatiei Sofosbuvir si Daclatasvir cu / fara Riba-
virin In ciroza hepatica cu virusul hepatitic C.

Material si metode. Au fost examinati 78 de pacienti cu
ciroza hepatica cu virus hepatitic C stadiul Child-Pugh A, B si
C.In functie de schema de tratament administrati, pacientii au
fost repartizati in doua loturi: I lot - Sofosbuvir si Daclatasvir
in asociere cu Ribavirin timp de 12 saptamani si al II-lea lot -
Sofosbuvir si Daclatasvir fara Ribavirin timp de 24 saptamani.
Pacientii au fost monitorizati clinic, paraclinic si virusologic
la initierea terapiei, pe toatd perioada tratamentului si 6 luni
dupa finisarea terapiei antivirale.

Rezultate. Repartitia pacientilor in functie de schema de
tratament: Sofosbuvir/Daclatasvir cu Ribavirin - 40 (51,2%)
pacienti, Sofosbuvir/Daclatasvir fara Ribavirin - 38 (48,7%).
Varsta medie a pacientilor in I lot a constituit 59,4 + 8,8, iar
in lotul I - 58,0 + 9,3 ani. Repartitia in functie de genotip: 1b
-70 (89,7%) pacienti, genotipul 2 - 1 (1,28%) pacient, geno-
tipul 3 - 4(5,1%) pacienti, cu genotip neidentificat - 3 (3,8%)
pacienti. Dupa stadializarea Child-Pugh repartizarea a fot ur-
matoarea: Child-Pugh A - 39 (50 %) pacienti, B - 33 (42,3%),
C- 6 (7,6%). Experienta de tratament antiviral in antecedente
au avut 9 (11,5%) pacienti, 69 (88,4%) - naivi. Repartizarea
pacientilor dupa stadiul de fibroza apreciat prin Fibroscan a
fost: stadiul F3 (inregistratla 6 (7,6%) pacienti, stadiul F4 - 72
(92,3%). La 6 luni de la finisarea terapiei s-a constat o ameli-
orare a fibrozei hepatice in ambele loturi. Dupa o luna de tra-
tament doza de Ribavirin a fost redusa cu 200 mg (1 tableta)
la 8 (20%) pacienti si la 6 (15%) a fost Interupt tratamentul
cu Ribavirin. La doua luni de tratament, doza de Ribavirin a
fost redusd la 5 (12,5%) pacienti. Doza completa de Ribavirin
au urmat 32 (80%) pacienti. Raspunsul biochimic s-a obtinut
in ambele loturi, profilul transaminazelor imbunatatindu-se
la sfarsitul tratamentului. Raspuns virusologic sustinut a fost
la 73 (93,5%) de pacienti, esec la tratament - la 5 (6,4%) pa-
cienti.

Concluzii. Schemele care contin Sofosbuvir si Daclatasvir
cu / fara Ribavirin, au prezentat rezultate promitatoare si sunt
o optiune buna de tratament in ciroza hepatica cu virus hepa-
titic C. Tratamentul, in ansamblu, a fost bine tolerat si nu s-au
inregistrat intreruperi ale terapiei antivirale.

Cuvinte cheie: Sofosbuvir, Daclatasvir, Ribavirin, ciroza
hepatica, virus hepatitic C.

Introducere

Infectia cu virusul hepatitic C (VHC) este o maladie cu un
impact semnificativ la nivel mondial. Aproximativ 1% (71 mili-
oane persoane) din populatia lumii este afectatd de aceasta in-
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Abstract

Introduction. Infection with hepatitis C virus is a major
public health problem. Direct-acting antiviral remedies have
revolutionized the treatment of HCV infection, especially for pa-
tients with liver cirrhosis. The association of these preparations
with Ribavirin demonstrated high rates of virological response
sustained also in patients with hepatic cirrhosis. The purpose
of this study was to assess the therapeutic efficacy of the com-
bination of Sofosbuvir and Daclatasvir with/without Ribavirin
in cirrhosis with hepatitis C virus.

Material and methods. There were examined 78 patients
with cirrhosis with hepatitis C virus the Child-Pough score A, B
and C. Depending on the treatment scheme administered, pati-
ents were divided into two lots: Ist lot - Sofosbuvir and Dacla-
tasvir in association with Ribavirin for 12 weeks and IInd lot
- Sofosbuvir and Daclatasvir without Ribavirin for 24 weeks.
Patients were clinically, paraclinically and virologically monito-
red at the initiation of therapy, throughout the treatment period
and 6 months after finishing the antiviral therapy.

Results. Patient distribution by treatment scheme: Sofosbu-
vir / Daclatasvir with Ribavirin - 40 (51,2%) patients, Sofosbu-
vir / Daclatasvir without Ribavirin - 38 (48,7%). The mean age
of patients in the Ist lot was 59,4 + 8,8 years and in lot Il - 58,0
+ 9.3 years. Genotype distribution: 1b -70 (89,7%) patients, ge-
notype 2 - 1 (1,28%) patients, genotype 3 - 4 (5,1%) patients,
unidentified genotype - 3 (3,8%) patients. After the Child-Pou-
gh Scoring the distribution was as follows: Child-Pough A - 39
(50%) patients, B - 33 (42,3%), C - 6 (7,6%). The experience of
antiviral treatment priorly had 9 (11,5%) patients, 69 (88,4%)
naive. The distribution of patients according to fibrosis stage, Fi-
broscan-assessed was: F3 stage (recorded in 6 (7,6%) patients,
F4 stage - 72 (92,3%). At 6 months after finishing the therapy,
there was noted an improvement in liver fibrosis in both lots.
After one month of treatment the dose of Ribavirin was redu-
ced by 200 mg (1 tablet) to 8 (20%) patients and in 6 (15%)
the treatment with Ribavirin was interrupted. At two months of
treatment the dose of Ribavirin has been reduced to 5 (12,5%)
patients. The full dose of Ribavirin was followed by 32 (80%)
patients. The biochemical response was obtained in both lots,
the transaminase profile improved at the end of the treatment.
Sustained virological response was in - 73 (93,5%) patients,
treatment failure in - 5 (6,4%) patients.

Conclusions. The schemes containing Sofosbuvir and Da-
clatasvir with/without Ribavirin have shown promising results
and are a good option for treatment in liver cirrhosis with hepa-
titis C virus. The treatment as a whole has been well tolerated
and no disruption of antiviral therapy has occurred.

Key words: Sofosbuvir, Daclatasvir, Ribavirin, liver cirrho-
sis, hepatitis C virus.

Introduction

Hepatitis C virus (HCV) infection is a disease with a signi-
ficant impact worldwide. About 1% (71 million people) of the
world’s population is affected by this infection [1]. For people
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fectie [1]. Pentru persoanele cu infectie cronica, riscul de ciroza
hepatica (CH) este situat intre 15 si 30% pentru o perioada de
20 ani. Pacientii cu CH cu VHC prezinta un risc anual de decom-
pensare de 3-5%, un risc de dezvoltare a carcinomului hepato-
celular (CHC) cuprins intre 1-5% [2].

Tratamentul antiviral infuenteaza semnificativ evolutia na-
turala a infectiei cu VHC. Scopul principal al terapiei antivirale
este eradicarea virusului prin obtinerea raspunsului virusolo-
gic sustinut (RVS). Schemele de tratament cu preparate antivi-
rale cu actiune directa (PAAD) au revolutionat terapia infectiei
cronice cu VHC la pacientii cu CH, crescand astfel prognosticul
pe termen lung dupa vindecare [3, 4]. Datorita eficacitatii mai
ridicate, a sigurantei si a efectelor secundare mai reduse de-
cat In regimul bazat pe alfa-interferon pegylat (a-PEG-INT) In
combinatie cu Ribavirin (RBV), PAAD au devenit acum stan-
dardul pentru tratarea infectiei cronice cu VHC.

Recomandarile actuale ale ghidurilor accepta utilizarea
regimuri AAD pe bazad de Sofosbuvir (SOF) in combinatie cu
Ledipasvir (LDV), Velpatasvir sau Daclatasvir (DCV), cu sau
fara RBV, pentru tratamentul infectiei cu VHC la pacientii cu
ciroza. Asocierea PAAD si RBV, au demonstrat rate Tnalte de
RVS, inclusiv la pacientii cu ciroza [5-7]. Dupa obtinerea RVS,
pacientii cu ciroza hepatica prezintd, totusi, un risc semnifi-
cativ pentru dezvoltarea decompensarii hepatice sau CHC, de
aceea supravegherea pe termen lung este obligatorie.

Scopul acestui studiu a fost evaluarea eficacitatii terapeu-
tice a combinatiei Sofosbuvir si Daclatasvir cu / fara Ribavirin
in ciroza hepatica cu VHC.

Material si metode

Cercetarea stiintifica a fost realizata in Spitalului Clinic de
Boli Infectioase ,Toma Ciorba” pe parcursul anilor 2018-2019.
In cadrul acestui studiu au fost respectate principiile etice fun-
damentale de cercetare. Toti pacientii au dat acordul informat
pentru inrolare in studiu. Protocolul studiului a fost avizat po-
zitiv de catre Comitetul de Etica a Cercetarii al USMF ,Nicolae
Testemitanu” (procesul verbal nr. 30, din 26.12.2018).

Studiul prospectiv, randomizat, a cuprins 78 pacienti cu ci-
roza hepatica VHC, care au urmat tratament cu preparate anti-
virale cu actiune directa.

Criteriile de includere in studiu au fost: (1) prezenta ciro-
zei hepatice cu VHC (stadializarea Child-Pugh A, B, C); (2) ARN
VHC pozitiv; (3) elastografia ficatului evaluata prin Fibroscan
(fibroza F3 >12,5 kPa, fibroza F4); (4) pacienti naivi sau cu is-
toric de tratament antiviral cu esec terapeutic.

Criterii de excludere au fost: (1) sarcina si perioada de
alaptare; (2) coinfectia cu HIV, HVA, HVB sau HVD; (3) supra-
infectie cu hepatita acuta de alta geneza; (4) infectii bacterie-
ne acute sau in acutizare; (4) antecedente de boala autoimuns;
(5) utilizarea drogurilor de agrement (cocaina, metamfetami-
na, fenilciclina etc); (6) tratament cu amiodaron; (6) afectiuni
maligne in ultimii 5 ani (inclusiv carcinom hepatocelular).

Pacientii au fost repartizati In 2 loturi in functie de schema
de tratament administrata: I lot - SOF + DCV + RBV; lotul II -
SOF + DCV. Repartitia in loturi a fost urmatoarea: I lot - 40 pa-
cienti, al II-lea lot - 38 pacienti. Monitorizarea s-a efectuat pe

Tratametul cirozei cu virus hepatitic C

with chronic infection, the risk of liver cirrhosis (LC) is between
15 and 30% for a period of 20 years. Patients with LC with HCV
present an annual compensation risk of 3 to 5%, a risk for the
development of hepatocellular carcinoma (HCC) between 1 and
5% [2].

The antiviral treatment has a significant influence on the
natural development of HCV infection. The primary purpose of
antiviral therapy is to eradicate the virus by obtaining sustai-
ned virological response (SVR). Treatment schemes with direct
acting antivirals (DAA) revolutionized the chronic HCV infecti-
on therapy in patients with HC, thus increasing the long-term
prognosis after cure [3, 4]. Due to the higher efficacy, safety
and more reduced secondary side effects than in the pegylated
interferon-a (PEG-IFN-a) regime in combination with Ribavi-
rin (RBV), DAA has now become the standard for treatment of
chronic HCV infection.

The current guidelines recommendations support the use of
DAA regime on Sofosbuvir (SOF) basis in combination with Le-
dipasvir (LDV), Velpatasvir or Daclatasvir (DSV) regimes, with
or without RBY, for the treatment of HCV infection in patients
with cirrhosis. The association of DAA and RBV demonstrated
high SVR rates, inclusively in patients with cirrhosis [5-7]. Af-
ter obtaining SVR, patients with liver cirrhosis present, nevert-
heless, a significant risk to the development of hepatic or CHC
compensation, therefore long-term supervision is compulsory.

The purpose of this study was to assess the therapeutic effi-
cacy of the combination of Sofosbuvir and Daclatasvir with /wi-
thout Ribavirin in liver cirrhosis with HCV.

Material and methods

Scientific research was carried out in the Hospital for In-
fectious Diseases Toma Ciorba during the years 2018-2019.
In this study, fundamental ethical principles of research have
been respected. All patients gave informed consent for study
entry. The study protocol was endorsed positively by Nicolae
Testemitanu SUMPh Research Ethics Committee (Minutes No.
30,26.12.2018).

The prospective, randomized study included 78 patients
with cirrhosis with HCV who were treated with direct-acting
antiviral preparations.

The criteria included in the study was: (1) the presence of
cirrhosis with HCV (Child-Pugh Scoring A, B, C); (2) HCV RNA
positive; (3) liver elastography assessed by Fibroscan (F3 fi-
brosis >12.5 kPa, F4 fibrosis); (4) naive patients or with a his-
tory of antiviral treatment with therapeutic failure.

The exclusion criteria were: (1) pregnancy and lactation;
(2) HIV, HAV, HBV or HDV co-infection; (3) over-infection with
acute hepatitis of other genesis; (4) acute bacterial infections
or fallout process; (4) a history of autoimmune disease; (5) the
use of recreational drugs (cocaine, methamphetamine, phenyl-
cycline, etc.); (6) amiodarone treatment; (6) malignancies over
the last 5 years (including hepatocellular carcinoma).

Patients were divided into 2 lots according to the admin-
istered treatment schedule: Ist lot - SOF + DCV + RBV; IInd lot
- SOF + DCV. The division into lots was as follows: Ist lot - 40
patients, IInd lot - 38 patients. Monitoring was performed
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toatd perioada tratamentului si inca 6 luni de la finisarea aces-
tuia, fiind evaluati parametrii clinici, paraclinici si virusologici.

Gradul de fibroza hepatica a fost examinat prin Fibroscan.
Au fost selectati pacientii cu fibroza F3 (12,5-13,9 kPa) si F4
(>14 kPa).

Prezenta infectiei cu VHC a fost stabilita, initial, prin de-
pistarea anticorpilor Anti VHC prin reactia imunoenzimatica
si confirmata prin depistarea ARN VHC. Nivelurile serice ale
ARN VHC au fost determinate prin reactia de polimerizare in
lant (PCR) in regim de timp real, cu limita inferioara de de-
tectie <25 IU/ml. Determinarea genotipului VHC s-a efectuat,
obligatoriu, Tnainte de initierea tratamentului.

Diagnosticul a fost stabilit in baza datelor anamnestice,
epidemiologice, clinice si examindrilor paraclinice (imagisti-
ce, biochimice, serologice si testelor de biologie moleculara).

Lotul I de pacienti a urmat tratament antiviral cu Sofosbu-
vir (400 mg, Eva Pharma, Egipt; Getz Pharma, Pakistan) si Da-
clatasvir (60 mg, Eva Pharma Egipt; Getz Pharma, Pakistan),
administrare orala o data pe zi, in asociere cu Ribavirin (200
mg, Hoffmann-La Roche, Elvetia) administrare orala, in functie
de masa corporald, timp de 12 saptamani. Al II-lea lot - Sofos-
buvir si Daclatasvir, administrate orala, o data pe zi, timp de 24
saptamani. Ribavirin a fost administrat in functie de greutatea
corporala: >75 kg - 1200 mg (6 tab/zi), <75 kg - 800 mg/zi
(4 tab/zi).

Datele sunt prezentate sub forma de valori absolute si re-
lative, medie + deviere standard. Pentru prelucrare statistica
a fost utilizat programul Excel. Test statistic aplicat: t-Student.
Diferenta a fost considerata statistic semnificativa atunci cand
p<0,05.

Rezultate

Repartitia pacientilor in loturi in functie de caracteristicele
demografice sunt prezentate in Tabelul 1. Astfel, varsta medie
apacientilor in I lot a constituit 59,4 + 8,8 ani, variind in limite-
le dintre 42 ani si 74 ani; in lotul II, virsta medie a fost de 58,0
+9,3, variind intre 35-77 de ani. In ambele loturi a predominat
sexul feminin: I lot - 29 (72,5%), al II-lea lot - 22 (57,8%) pa-
cienti. Durata infectiei in momentul depistarii a fost intre 1 si
33 de ani, in medie fiind 12,2 + 7,4 aniin I lot si 7,5 + 6,7 ani in
lotul I1. Tn ambele loturi, cele mai afectate au fost persoanele
cu varsta mai mare de 56 de ani, acestia constituind 28 (70%)
pacienti in I lot si 26 (68,4%) in lotul IL.

Repartitia in functie de genotip: genotipul 1b - 70 (89,7%)
pacienti: I lot - 36 (90%), lotul II - 34 (89,4%); genotipul 2 -
1 (1,28%) pacient in I lot; genotipul 3 - 4 (5,1%) pacienti: 2
(5%) inIlotsi 2 (5,2%) in al II-lea lot; cu genotip neidentificat
-3 (3,8%) pacienti: 1 (2,5%) in I lot, 2 (5,2%) In lotul IL

Dupa stadializarea Child-Pugh repartizarea a fot urmatoa-
rea: Child-Pugh A: 1lot 16 (40%) pacienti, lotul Il - 23 (60,5%);
stadiul B: [ lot - 20 (50%), lotul I - 13 (34,2%); stadiul C: I lot
- 4 (10%), lotul II - 2 (5,2%). Pacientii cu stadiul Child-Pu-
gh A au constituit 50% din totalul subiectilor inclusi in studiu
(Tabelul 2).

Experientd de tratament antiviral in antecedente au avut 9
(11,5%) pacienti, 69 (88,4%) naivi: 37 (92,5%) pacienti I lot
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throughout the treatment period and for 6 more months after its
completion, therefore clinical, paracline and virological param-
eters being evaluated.

The degree of liver fibrosis has been examined by Fibroscan.
Patients with F3 (12.5-13.9 kPa) and F4 (>14 kPa) fibrosis were
selected.

The presence of HCV infection was established initially by
detection of HCV anti-HCV antibodies by immunoenzyme reac-
tion and confirmed by detection of HCV RNA. RNA HCV serum
levels were determined by real-time polymerase chain reaction
(RT-PCR) with alow limit of detection <25 IU/ml. HCV genotype
determination was mandatory prior to treatment initiation.

Diagnosis has been established based on anamnestic epide-
miological, clinical data, and paraclinic examinations (imaging,
biochemical, serological, and molecular biology tests).

Ist lot of patients received antiviral therapy with Sofosbuvir
(400 mg, Eva Pharma, Egypt; Getz Pharma, Pakistan) and Da-
clatasvir (60 mg, Eva Pharma Egypt; Getz Pharma, Pakistan),
oral use once per day, in combination with Ribavirin (200 mg,
Hoffmann-La Roche, Switzerland), oral administration, based
on body weight, for 12 weeks. The second lot - Sofosbuvir and
Daclatasvir, oral administration, once per day, for 24 weeks.
Ribavirin has been given accounting for body weight: >75 kg -
1200 mg (6 tab/day), <75kg - 800 mg/day (4 tab/day).

Data shall be presented under absolute and relative values,
mean * standard deviation. The Excel program was used for
statistical processing. Statistical test applied: t-Student. The dif-
ference was considered statistically significant when p<0.05.

Results

The distribution of patients in lots according to demograph-
ic characteristics is shown in Table 1. Thus, the mean age of pa-
tients in Ist lot was 59,4 * 8,8 years, varying within the range of
42 years to 74 years; in [Ind lot, the average age was 58,0 + 9,3,
varying between 35 and 77 years. In both lots the female sex
prevailed: Ist lot - 29 (72.5%), IInd lot - 22 (57.8%) patients.
The duration of infection at the time of detection was between
1 and 33 years, on the average 12.2 + 7.4 years in lot [ and 7.5
+ 6.7 years in lot II. In both lots, the most affected were people
aged over 56 years, accounting for 28 (70%) patients in lot I
and 26 (68.4%) in lot II.

Distribution by genotype: genotype 1b - 70 (89.7%) pa-
tients: Ist lot - 36 (90 %), IInd lot - 34 (89.4%); genotype 2 - 1
(1.28%) patient in lot I; genotype 3 - 4 (5.1%) patients: 2 (5%)
inIstlotand 2 (5,2%) in IInd lot; with unidentified genotype - 3
(3.8%) patients: 1 (2,5%) in Istlot, 2 (5,2%) in IInd lot.

After the Child-Pugh scoring the breakdown was as follows:
Child-Pugh A: Ist lot 16 (40%) patients, lot II - 23 (60.5%);
stage B: Istlot - 20 (50%), lot I - 13 (34.2%); stage C: Istlot - 4
(10%), lot II - 2 (5.2%). Child-Pugh A score patients constituted
50% of the total subjects included in the study (Table 2).

A history of antiviral treatment had 9 (11.5%) patients, 69
(88.4%) naive: 37 (92.5%) patients lot I and 32 (84.2%) - lot
II. Standard antiviral therapy combination PEG-IFN-a and RBV
had previously followed 5 (6.4%) patients (Ist lot - 2 and lot II
- 3), 4 (5.12%) patients followed the treatment with DAA (SOF
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Tabelul 1. Caracteristicile demografice ale pacientilor din esantioanele de studiu.
Table 1. Demographic characteristics of patients from study samples.

c L Lot1// Ist lot Lot Il // IInd lot
Czra“et“s,“tc,a SOF + DCV + RBV SOF + DCV
aracteristic

(n=40) (n=38)
Virsta medie (ani) 594+88 580493
Mean age (years) T e
Extremele de varstd (ani) 42-74 35.77
Age extremes (years)
35-45 ani, n (%)

4 (109 4 (10,59
35-45 years, n (%) (10%) ( %)
46-55 ani, n (%)

8 (209 8 (219
46-55 years, n (%) (20%) (21%)
56-65 ani, n (%)

18 (459 18 (47,39
56-65 years, n (%) 8 (45%) 8(47.3%)

66 ani, n (¢

>66 ani, n (%) 10 (25%) 8 (21%)

>66 years, n (%)
Bérbati, n (%)
Males, n (%)
Femei, n (%)
Females, n (%)

11 (27,5%)

29 (72,5%)

16 (42,10%)

22 (57,8%)

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin

Tabelul 2. Repartitia pacientilor in functie de stadializarea Child-Pugh si schema de tratament administrat.
Table 2. Distribution of patients according to Child-Pugh scoring and administered treatment plan.

Stadiul Child-Pugh LotI // Ist lot Lot 1 // Iind lot Total

C;a‘h;up P SOF + DCV + RBV SOF + DCV Total
ild-Pugh score (n=40) (n=38) n (%)

A 16 23 39 (50,0%)

B 20 13 33 (42,3%)

¢ 4 2 6 (7,6%)

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.

si 32 (84,2%) - lotul II. Terapia antivirald standard de asociere
a-PEG-IFN si RBV au urmat anterior 5 (6,4%) pacienti (I lot - 2
silotul I - 3), 4 (5,12%) pacienti au urmat tratament cu PAAD
(SOF si LDV) 12 saptamani: I lot - 1 pacient si 3 pacienti din
lotul II. Pacientii ce au urmat tratament cu PAAD in anteceden-
te, sunt in stadiul Child-Pugh A si pana la terapia cu SOF si LDV
au fost naivi.

Gradul de decompensare a fost evaluat In baza datelor cli-
nice, de laborator si a examenului ultrasonor. Astfel ascita mo-
deratd a fost prezentd la 6 (7,6%) pacienti: I lot - 3 pacienti
si lotul II - 3 pacienti; varice esofagiene 14 (17,9%) pacienti:
lotul I - 6 (15%) pacienti cu varice esofagiene de gr I-11, lotul II
- 6 (15,7%) pacienti cu varice esofagiene de gr I-11 si 2 (5,2%)
pacienti cu varice de gr III-1V; hipersplenism - 12 (15,3%) pa-
cienti: Ilot - 9 (22,5%), lotul II - 3 (7,8%) pacienti; splenome-
galia - 41 (52,5%) pacienti: lotul I - 20 (50%) si lotul II - 21
(55,2%), iar splenectomie pana la tratament a fost efectuata la
1 (1,28%) pacient din I lot.

and LDV) for 12 weeks: lot I - 1 patient and 3 patients in lot
II. Patients who have received a history of DAA therapy, are in
Child-Pugh A score and up to SOF and LDV therapy were naive.

The degree of decompensation was assessed on the basis
of clinical, laboratory and ultrasonic data. Thus moderate as-
cites were present in 6 (7.6%) patients: lot I - 3 patients and
lot II - 3 patients; Esophageal varices 14 (17.9%) patients: lot
I - 6 (15%) patients with I-1I gr esophageal varices, lot I - 6
(15.7%) patients with I[-II esophageal varices and 2 (5.2%) pa-
tients with I1I-1V varices; hypersplenism - 12 (15.3%) patients:
lot1-9 (22.5%), lot Il - 3 (7.8%) patients; splenomegaly - 41
(52.5%) patients: lot I - 20 (50%) and lot II - 21 (55.2%), and
splenectomy until the treatment was performed in 1 (1.28%)
patientin lot I.

Hepatic fibrosis is a prognostic marker for the development
of HCV infection. Therefore, the patients’ degree of fibrosis was
assessed prior to initiation of antiviral therapy. Thus, F3 stage
(12.5-13.9 kPa) according to Metavir-based stage was recorded
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Tabelul 3. Repartitia pacientilor dupa stadiul de fibroza apreciat prin Fibroscan la initierea terapiei antivirale.
Table 3. Distribution of patients following the fibrosis status assessed by Fibroscan on antiviral therapy initiation.

Lot1// Istlot Lot 1l // IInd lot Total
Grad de fibroza (valoarea) otl//Istlo otll //lind lo o
Fibrosis level (amount) SOF + DCV + RBV SOF + DCV Total
(n=40) (n=38) n (%)
F3 (12,5 -13,9 kPa) 3(7,8%) 3(7,8%) 6 (7,6%)
F4 (14 - 20 kPa) 8 (20%) 10 (26,3%) 18 (23,0%)

F4 (>20 kPa)

29 (72,5%)

25 (65,7%) 54 (69,2%)

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.

Fibroza hepatica este un marker de prognostic privind evo-
lutia infectiei cu VHC. De aceea a fost evaluat gradul de fibroza
al pacientilor prin efectuarea Fibroscanului inainte de initie-
rea tratamentului antiviral. Astfel, stadiul F3 (12,5-13,9 kPa)
dupa scara Metavir a fost Inregistrat la 6 (7,6%) pacienti, sta-
diul F4 - 72 (92,3%) de pacienti, din care 54 (69,2%) aveau un
grad avansat de fibroza hepatica (>20 kPa) (Tabelul 3).

La 6 luni de la finisarea terapiei antivirale 24 (30,7%) paci-
enti au efectuat Fibroscan de control: 13 (32,5%) pacienti din
Ilotsi 11 (28,9%) pacienti din lotul II. Astfel, din ei la initie-
rea tratamentului fibroza F3 au prezentat 2 (8,3%) pacienti:
1 (2,5%) pacient din I lot si 1 (2,6%) pacient din lotul II; F4
(14-20 kPa) la 5 (20,8%) pacienti: 2 (5%) pacienti din I lot si
3 (7,8%) din lotul II; F4 (>20 kPa) la 17 (70,8%) pacienti: 10
(25%) pacienti din I lot si 7 (18,4%) din lotul II. La 6 luni dupa
stoparea terapiei antivirale s-a remarcat o reducere a gradului
de fibroza in ambele loturi, astfel incat 6 (25%) pacienti au
prezentat stadiul F3 (3 (23%) pacienti din I lot si 3 (27,2%)
pacienti din lotul II), iar stadiul F4 - 18 pacienti (75%). Fibro-
za F4 cu valorile cuprinse intre 14 si 20 kPa s-a Inregistratla 6
(25%) pacienti (3 (23%) pacienti din I lotsi 3 (27,2%) pacienti
din lotul II), iar F4 cu valorile >20 kPa - 1a 12 (50%) pacienti
(7 (53,8%) pacienti din I lot si 5 (45,4%) din lotul II). Din cele
expuse, putem concluziona ca, la initierea terapiei stadiul F3
de fibroza a fost prezentla 8,3% (2/24), iar stadiul F4 -1a91%
(22/24) de pacienti. La 6 luni dupa tratament cu PAAD: 25%
(6/24) de pacienti au prezentat stadiul F3, iar 75% (18/24) -
stadiul F4. Regresia fibrozei s-a inregistrat la 91,6% (22/24)
de pacienti, la 2 (8,3%) pacienti (F4 >20 kPa din lotul I), fibro-
za a ramas neschimbata, iar la 1 (4,1%) pacient a progresat cu
2,5 kPa (lotul II).

Tratamentul administrat a influentat benefic evolutia pa-
rametrilor hematologici in ambele loturi. S-a remarcat o ten-
dinta de crestere a numarului de leucocite si trombocite in
ambele loturi. La initierea tratamentului, leucopenia (2,0x10°
/1-3,9x10° /1) a fost prezenta la 19 (24,3%) pacienti: lotul I -
9 (22,5%), lotul II - 10 (26,3%). Dupa tratament, leucopenia
(2,7-3,9 x 10° /1) s-a pastrat la 8 (10,2%) pacienti: lotul I - 4
(10%), lotul I - 4 (10,5%) pacienti.

Trombocitopenia moderatd la initierea tratamentului a
fost prezenta la 45 (57,6%) pacienti: 27 (67,5%) in I lot si 18
(47,3%) 1n lotul II. Trombocitopenia severd (46-65x10° /1)
prezentd la 10 (12,8%) pacienti: 6 (15%) in I lot si 4 (10,5%)

in 6 (7.6%) patients, F4 stage - 72 (92.3%) patients, of which
54 (69.2%) had an advanced liver fibrosis (>20 kPa) (Table 3).

At 6 months after finishing antiviral therapy 24 (30.7%) pa-
tients performed Fibroscan control: 13 (32.5%) patients in lot
Iand 11 (28.9%) patients in lot II. Thus, of them at initiation of
F3 fibrosis therapy, 2 (8.3%) patients had: 1 (2.5%) patient in
Istlotand 1 (2.6%) patientin lot II; F4 (14-20 kPa) in 5 (20.8%)
patients: 2 (5%) patients in lot I and 3 (7.8%) in lot II; F4
(>20KkPa) in 17 (70.8%) patients: 10 (25%) patients in lot  and
7 (18.4%) in lot 1. At 6 months after stopping antiviral therapy,
there was a reduction in the level of fibrosis in both groups, so
as 6 (25%) patients have presented stage F3 - (3 (23%) pa-
tients in Istlot and 3 (27.2%) patients in lot II) and stage F4-18
patients (75%). F4 fibrosis with values between 14 and 20 kPa
was recorded in 6 (25%) patients (3 (23%) patients in the Ist
lot and 3 (27.2%) patients in lot II), and F4 with values >20 kPa
-in 12 (50%) patients (7 (53.8%) patients in the Ist lot and
5 (45.4%) in lot II. From those exposed, we can conclude that
at the point of therapy initiation F3 fibrosis stage was present
in 8.3% (2/24), and the F4 stage in 91% (22/24) patients. At
6 months after treatment with DAA: 25% (6/24) patients pre-
sented stage F3 and 75% (18/24) - stage F4. Regression of fi-
brosis occurred in 91.6% (22/24) patients in 2 (8.3%) patients
(F4 >20 kPa in Lot I), fibrosis remained unchanged and in 1
(4.1%) patient progressed with 2.5 kPa (lot II).

The treatment administered had a beneficial influence on
the progression of hematological parameters in both groups.
There was marked an increased tendency in the number of
white blood cells and platelets in both groups. At the onset of
the treatment, leukopenia (2.0x10%/1 - 3.9x10%/1) occurred in
19 (24.3%) patients: lot I - 9 (22.5%), lot II - 10 (26.3%). Af-
ter treatment, leukopenia (2.7-3.9x10°/1) was maintained in 8
(10.2%) patients: lot I - 4 (10%), lot II - 4 (10.5%) patients.

Moderate thrombocytopenia at the treatment onset was
present in 45 (57.6%) patients: 27 (67.5%) in lot I and 18
(47.3%) in lot II. Severe thrombocytopenia (46-65x10°/1) pres-
entin 10 (12.8%) patients: 6 (15%) in the Istlot and 4 (10.5%)
in lot II. When finishing antiviral therapy 4 (5.12%) patients
maintained severe thrombocytopenia (48-65x10°/1): 3 (7.5%)
oflotIand 1 (2.6%) patient in lot II. After treatment, moderate
thrombocytopenia was maintained in 30 (38.4%) patients: 20
(50%) in the Ist lot and 10 (26.3%) in lot II. Normal platelets
values (>125x10°/1) at initiation of antiviral therapy showed



in lotul II. La finisarea terapiei antivirale 4 (5,12%) pacienti
au mentinut trombocitopenia severa (48-65x10° /1): 3 (7,5%)
din Ilotsi 1 (2,6%) pacient din lotul II. Dupa tratament, trom-
bocitopenia moderata s-a pastrat la 30 (38,4%) pacienti: 20
(50%) in I lot si 10 (26,3%) in lotul II. Valorile normale ale
trombocitelor (>125x10° /1) la initierea terapiei antivirale au
prezentat 23 (29,4%) pacienti: 7 (17,5%) - I lot, 16 (42,1%)
- lotul II. La sfarsit de tratament valori normale ale tromboci-
telor au inregistrat 44 (56,4%) pacienti (p<0,001): 17 (42,5%)
din I'lot si 27 (71%) din lotul II. Totusi In lotul Il numarul pa-
cientilor cu valori normale ale trombocitelor dupa tratament a
fost mai mare (71%) comparativ cu I lot (42,5%).

Gradul de activitate a procesului patologic in ficat a fost
evaluat dupa intensitatea sindromului de citoliza (Tabelul 4).

Astfel, la initierea terapiei antivirale, activitate minima
(alanin aminotransferaza (ALT) si / sau aspartat aminotrans-
feraza (AST) <2 Norme) au prezentat in I lot: valoarea AIAT <2
Norme la 8 (20%) pacienti, AsAT la 13 (32,5%) pacienti; lotul
II: AIAT - 18 (47,3%) pacienti, AsAT - 12 (31,5%). Activitate
moderata (ALT si / sau AST >2 Norme si <5 Norme) au inregis-
tratin I lot: AIAT - 24 (60%) pacienti, AsAT - 23 (57,5%); lotul

Tratametul cirozei cu virus hepatitic C

23 (29.4%) patients: 7 (17,5%) - Ist lot, 16 (42.1%) - lot II. At
the end of treatment, normal platelets values had registered 44
(56.4%) patients (p<0.001): 17 (42.5%) of lot I and 27 (71%)
of lot II. However, in the IInd lot the number of patients with
normal platelet levels after treatment was higher (71%) than
inlotI (42.5%).

The degree of activity of the pathological process in the liver
has been evaluated according to the cytolysis syndrome inten-
sity (Table 4).

Thus, at the initiation of antiviral therapy, minimal activity
(alanine aminotransferase (ALT) and/or aspartate aminotrans-
ferase (AST) <2 Norms) had shown in lot [: ALT value <2 Norms
in 8 (20%) patients, AST in 13 (32.5%) patients; lot II: ALT -
18 (47.3%) patients, AST - 12 (31.5%). Moderate activity (ALT
and/or AST >2 Norms and <5 Norms) recorded in lot I: ALT -
24 (60%) patients, AST - 23 (57.5%); lot II: ALT - 10 (26.3%)
patients, AST - 20 (52.6%). Maximum activity (ALT and/or AST
25 Norms) was present in lot I: ALT - 1 (2.5%) patient; lot II:
ALT - 2 (5.2%) patients, AST - 2 (5.2%). Normal ALT values
had 7 (17.5%) patients in lot I and 8 (21%) patients in lot II.
In 4 (10%) patients in lot [ and 4 (10.5%) in lot II, normal AST

Tabelul 4. Evaluarea parametrilor biochimici inainte si dupa tratament.
Table 4. Evaluation of biochemical parameters before and after treatment.

Lot1// Istlot Lot Il // lInd lot
SOF + DCV + RBV SOF + DCV
Parametri (n=40) (n=38)
Parameters P
Initierea tratamentului Dupa tratament  Initierea tratamentului Dupa tratament
Treatment initiation Post treatment Treatment initiation Post treatment
AIAT, U/1 105 +58,2 27,7 £14,8 93,4 +58,3 33,9 £149 ns
= N (0-49 U/1),n (%) 7 (17,5%) 39 (97,5%) 8 (21%) 36 (94,7%) <0,001
= <2N,n (%) 8 (20%) 1(2,5%) 18 (47,3%) 2(5,2%) <0,05
= 2N<5N,n (%) 24 (60%) 0 10 (26,3%) 0 NA
= 25N, n (%) 1(2,5%) 0 2(52%) 0 NA
AsAT, U/1 102,7 £50,8 34,1 £24,4 93,9 £54,2 37,2+17,1 ns
= N (0-46 U/1),n (%) 4 (10%) 36 (90%) 4(10,5%) 34 (89,4%) <0,001
= <2N,n (%) 13 (32,5%) 4 (10%) 12 (31,5%) 4(10,5%) <0,05
= 2N<5N,n (%) 23 (57,5%) 0 20 (52,6%) 0 NA
= 25N, n (%) 0 0 2(52%) 0 NA
GGTP, U/1 103,6 +122,8 38,7+19,2 82,6 +83,3 44,6 + 26,8 ns
Bilirubina totald, pmol/1
e 26,4 10,7 22374 17,7 £10,2 14,1 6,2 ns
Total bilirubine, umol/1
= N (5-21 umol/1), n (%) 26 (65%) 16 (40%) 26 (68,4%) 35(92,1%) <0,05
= 22-30 pmol/], n (%) 10 (25%) 13 (32,5%) 5(13,1%) 2(52%) ns
= 231 pmol/l, n (%) 4 (10%) 11 (27,5%) 7 (18,4%) 1(2,6%) <0,05

Notd: Test statistic aplicat: t-Student. SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin; AIAT - alanin aminotransferaza; AsAT - aspartat amino-

transferaza; GGTP - gama-glutamil-transpeptidaza; N - valoarea normala. NA - neaplicabil; ns - statistic nesemnificativ (p=0,05).

Note: Statistical test applied: t-Student. SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin; ALT - alanine aminotransferase; AST - aspartate amino-

transferase; GGT - gamma-glutamyl-transpeptidase; NV - normal value; NA - not applicable; ns - statistically insignificant (p=0.05).
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II: AIAT - 10 (26,3%) pacienti, AsAT - 20 (52,6%). Activitate
maxima (ALT si / sau AST =5 Norme) a fost prezenta in I lot:
AlAT -1 (2,5%) pacient; lotul I1: AIAT - 2 (5,2%) pacienti, AsAT
-2 (5,2%). Valori normale ale AIAT au avut 7 (17,5%) pacienti
in I lot si 8 (21%) pacienti in al II-lea lot. La 4 (10%) pacienti
in I lot si 4 (10,5%) in lotul II s-au inregistrat valori normale
ale AsAT la initierea terapiei antivirale. Dinamica normaliza-
rii a fost similara pentru ambii parametri biochimici. Micso-
rarea valorilor, atat AlAT, cat si AsAT, s-a remarcat chiar in a
doua saptdmana de tratament In ambele loturi. Astfel la sfarsit
de tratament in I lot valori normale ale AIAT au prezentat 39
(97,5%) pacienti si 36 (90%) pacienti au avut valori normale
ale AsAT. In lotul IT 36 (94,7%) pacienti au innregistrat valori
normale ale AIAT si 34 (89,4%) ale AsAT.

Gama-glutamil-transpeptidaza (GGT) si bilirubina totala
sunt indicatori ai colestazei, ce au prezentat, de asemenea,
oscilatii sub tratament antiviral (Tabelul 4). Valorile GGTP nu
s-au marit in urma tratamentului, ceea ce demonstreaza ab-
senta efectului toxic; dimpotriva acest indice este in scadere
dupa tratament in ambele loturi, insa fara diferente statistic
veridice (p>0,05). Dinamica bilirubinei totale de asemenea
a fost influentata de tratamentul antiviral In ambele loturi
(Tabelul 4). La initierea terapiei antivirale valori ale bilirubi-
nei totale intre 22-30 umol/1: in I lot - 10 (25%) pacienti si
5 (13,1%) pacienti in lotul II. Valori ale bilirubinei totale mai
mari de 31 pumol/I la initierea terapiei antivirale au prezentat
4 (10%) pacienti in I lot si 7 (18,4%) in lotul II. La sfarsitul te-
rapiei antivirale in I lot 24 (60%) pacienti au Inregistrat valori
ale bilirubinei mai mari de 22 pmol/], iar in lotul II numai 3
(7,8%) pacienti au prezentat hiperbilirubinemie. Prin urma-
re, pacientii din lotul I au prezentat o scadere a valorilorilor
bilirubinei sub tratament antiviral, pe cand cei din I lot, au
inregistrat cresteri ale bilirubinei Tn urma terapiei antivirale
(p<0,05).

Ribavirina s-a administrat in functie de masa corporala.
Masa corporald mai mica de 75 kg au avut 12 (30%) pacienti.
Dupa prima lund de tratament doza de RBV a fost redusa cu
200 mg (1 tableta) la 8 (20%) pacienti: 6 pacienti au dezvoltat
anemie moderata (hemoglobina (Hb) 8,2-10 g/dl) (Child-Pu-
gh B, C), iar 2 pacienti acuzau astenie, cefalee, periodic acce-
se de hipertensiune arterial (Child-Pugh A). A fost intrerupt
tratamentul cu RBV la 6 (15%) pacienti: 2 (5%) pacienti au
dezvoltat anemie severa (Hb <7 g/dl), 4 (10%) pacienti din ca-
uza icterului (bilirubina totalda >60 pmol/1). Dupa doua luni de
tratament doza de RBV a fost redusa la 5 (12,5%) pacienti, din
cauza anemiei moderate (Hb 8,5-10 g/dl) (Tabelul 5). Doza
completa de RBV au urmat 32 (80%) pacienti: Child-Pugh A
- 13 pacienti, Child-pugh B - 19. Dupa finisarea tratamentului
cu DCV + SOF + RBV valorile Hb s-au restabilit la toti pacientii
cu anemie.

Raspuns virusologic sustinut la tratamentul cu PAAD cu
sau fara RBV, ARN VHC nedectabil dupa 6 luni de la finisa-
rea terapiei, 73 (93,5%) pacienti. in I lot - 37 (92,5%) paci-
enti si 36 (94,1%) pacienti in al II-lea lot. Esec la tratament
au avut 5 (6,4%) pacienti. Caracteristicile pacientilor cu esec
la tratament sunt elucidate in Tabelul 6. Din ei, 2 pacienti au
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values were observed at the initiation of antiviral therapy. The
dynamics of normalization were similar for both biochemical
parameters. Low ALT as well as AST levels, were observed even
within the second week of treatment in both groups. Thus at
the end of treatment in the Ist lot, normal ALT values had pre-
sented 39 (97.5%) patients and 36 (90%) patients had normal
AST values. In lot IT 36 (94.7%) patients had recorded normal
ALT and 34 (89.4%) AST values.

Gamma-glutamyl-transpeptidase (GGT) and total bilirubin
are cholestasis indices, which also showed anti-viral-treatment
oscillations (Table 4). GGT values were not increased as a result
of the treatment, which demonstrates no toxic effect; on the
contrary, this index is declining after treatment in both lots, but
without genuine statistical differences (p>0.05). Total bilirubin
dynamics were also influenced by antiviral treatment in both
groups (Table 4). On antiviral therapy initiation total bilirubin
values between 22-30 pmol/l: in lot I - 10 (25%) patients and 5
(13.1%) patients in lot II. Total bilirubin values greater than 31
umol/1 at the initiation of antiviral therapy showed 4 (10%) pa-
tients in lot  and 7 (18.4%) in lot II. At the end of antiviral ther-
apy in lot I - 24 (60%) patients had recorded bilirubin values
greater than 22 pmol/l and in lot II only 3 (7.8%) patients had
hyperbilirubinaemia. Therefore, patients in lot Il had a decrease
in bilirubin levels on antiviral therapy, whereas those from lot I
had registered increases in bilirubin following antiviral therapy
(p<0.05).

Ribavirin was administered taking into account the body
weight. A body mass less than 75 kg had 12 (30%) patients.
After the first month of treatment, the dose of RBV was reduced
by 200 mg (1 tablet) in 8 (20%) patients: 6 patients developed
moderate anemia (hemoglobin (Hb) 8.2 - 10 g/dl) (Child-Pugh
B, C) and 2 patients were complaining of asthenia, headache,
periodic outbreaks of arterial hypertension (Child-Pugh A). The
treatment with RBV was discontinued in 6 (15%) patients: 2
(5%) patients developed severe anemia (Hb <7g/dl), 4 (10%)
patients due to jaundice (total bilirubin >60 umol/1). After two
months of treatment, the dose of RBV was reduced in 5 (12.5%)
patients, due to moderate anemia (Hb 8.5-10 g/dl) (Table 5).
The complete dose of RBV followed 32 (80%) patients: Child-
Pugh A - 13 patients, Child-Pugh B - 19. After the end of the
treatment with DCV + SOF + RBV, Hb values have been restored
in all patients with anemia.

Sustained virological response with DAA treatment, or wi-
thout RBV HCV RNA undetectable after 6 months from therapy
cessation, 73 (93.5%) patients. In the Ist lot - 37 (92.5%) pati-
ents and 36 (94.1%) patients in IInd lot. Treatment failure had
5 (6.4%) patients. Treatment failure characteristics of patients
are elucidated in Table 6. Of these, 2 patients died after finis-
hing therapy, both of which were on SOF+DCV+RBV therapy: 1
patient after completion of therapy, diagnosed with hepatocar-
cinoma, 1 patient two months after finishing treatment, diagno-
sed with pancreas head cancer. Thus, of the 33 (42.3%) patients
with Child-Pugh B stage cirrhosis, 2 (6%) failed the treatment.
Of 6 (7.6%) Child-Pugh C stage patients, 2 (33.3%) withstood
failure for antiviral therapy. Therefore, it was ascertained that
SVR rates were found to be decreased in patients with Child-



decedat dupa finisarea terapiei, ambii fiind in tratament cu
SOF+DCV+RBV: 1 pacient dupa finalizarea terapiei, fiind dia-
gnosticat cu hepatocarcinom, 1 pacient la doud luni de la fini-
sarea tratamentului, diagnosticat cu cancer de cap de pancre-
as. Astfel, din cei 33 (42,3%) pacienti cu ciroza stadiul Child-
Pugh B, 2 (6%) au avut esec la tratament. Din 6 (7,6%) pacienti
cu stadiul Child-Pugh C, 2 (33,3%) au suportat esec la terapia
antivirala. Prin urmare, s-a constatat, ca ratele RVS sunt dimi-
nuate la pacientii cu ciroza Child-Pugh B si C, mai cu seama la
cei cu fibroza avansata (>20 kPa, scara Metavir). De asemenea,
s-a remarcat, ca din cei 5 pacienti ce au urmat in antecedente
tratament antiviral standard de asociere alfa-PEG-INT si RBV,
2 (40%) pacienti au Inregistrat esec si la aceastd terapie.

Reactii adverse majore, care ar impune Intreruperea trata-
mentului cu PAAD nu au fost inregistrate. Mai frecvent efecte
adverse (EA) au prezentat pacientii din I lot, ele fiind legate de
administrarea de RBV. Cele mai frecvente EA raportate au fost:
astenie - 17 (21,7%) pacienti (10 - I lot, 7 - lotul II), cefalee -
15 (19,2%) pacienti (10 - I lot, 5 - lotul II), greturi - 5 (6,4%)
pacienti (3 - I lot, 2 - lotul II), diaree - 7 (8,9%) pacienti (5 - I
lot, 2 - lotul II), insomnie - 2 (2,5%) (I lot), eruptii - 2 (2,5%)
pacienti (I lot). Totusi, EA prezente nu au infuentat raspunsul
la terapia antivirala.

Tratametul cirozei cu virus hepatitic C

Pugh B and C cirrhosis, particularly in those with advanced fi-
brosis (>20 kPa, Metavir scale). It was also noted that of the 5
patients who followed priorly the associative common antivi-
ral therapy for PEG-IFN-a and RBV, 2 (40%) patients recorded
failure in this therapy as well.

Significant side effects, which would require discontinu-
ation of DAA therapy, have not been recorded. More common
adverse effects (AE) have experienced patients in lot I, which
are related to RBV administration. The most common reported
AE are: asthenia - 17 (21.7%) patients (10 - Ist lot, 7 - lot II),
headache - 15 (19.2%) patients (10 - Ist lot, 5 - lot II), nausea
- 5 (6.4%) patients (3 - Ist lot, 2 - lot II), diarrhea - 7 (8.9%)
patients (5 - Ist lot, 2 - lot II), insomnia - 2 (2.5%) (Ist lot),
rash - 2 (2.5%) patients (lot I). However, the present AE did not
influence the response to antiviral therapy.

Discussion

The primary purpose of DAA antiviral therapy in patients
with liver cirrhosis is to eradicate HCV infection, to prevent li-
ver and extrahepatic complications, to improve quality of life,
and to prevent transmission of infection.

Before taking a decision in favor of a specific treatment regi-
men with DAA, you should consider several factors that might

Tabelul 5. Ajustarea dozelor de Ribavirin in I lot pe pracursul terapiei.

Table 5. Ribavirin dose adjustment in the Ist lot during therapy.

Perioada tratamentului
Treatment period

Stadializarea Child-Pugh
Child-Pugh scoring

»

H B C
I luna de tratament // Ist month after terapy
Redusa cu 200 mg

2 (59 3 (7,59 3 (7,59
Reduced by 200 mg (5%) (7.,5%) (7.5%)
Intrerupt tratamentul

1(2,59 2 (59 3 (7,59
Discontinued treatment (2,5%) (5%) (7.5%)
II-a luna de tratament // IInd month after terapy
Redusa cu 200

ecusa cu 27 me 2 (5%) 2 (5%) 1(25%)

Reduced by 200 mg

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.

Tabelul 6. Caracteristicle pacientilor cu esec la tratament.
Table 6. Characteristics of patients with treatment failure.

Nr Sex Varsta Stadiul Child-Pugh

No Sex Age Child-Pugh score

Experienta de tratament antiviral
Antiviral treatment experience

Schema de tratament urmata Valorile fibroscan

Treatment schedule followed Fibroscan values

1 F 44 A Naiv
2 M 53 C Naiv
3 M 65 B Naiv
4 M 69 C pegINT + RBV
5 M 60 B pegINT + RBV

SOF + DCV + RBV* 14,0
SOF + DCV 43,5
SOF + DCV 20,0
SOF + DCV + RBV 70,6
SOF + DCV + RBV 38,0

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin; pegINT - interferon pegilat.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin; (PEG-IFN) - pegylated interferon.
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Discutii

Scopul principal al terapiei antivirale cu PAAD la pacientii
cu ciroza hepatica este eradicarea infectiei cu VHC, prevenirea
complicatiilor hepatice si extrahepatice, imbunatatirea calita-
tii vietii si prevenirea transmiterii infectiei.

Inainte de a lua decizia in favoarea unui anumit regim de
tratament cu PAAD, trebuie sa luati in consideratie mai multi
factori ce ar putea influenta aceasti terapie. In primul rand,
trebuie determinat genotipul VHC. in al doilea rand, trebuie
luate in considerare terapiile antivirale anterioare. Pacientii
curecidiva sau fara raspuns dupa tratamentul cu a-PEG-INT si
RBV au inca sanse mari de eradicare virala. Totusi, tratamente
anterioare urmate cu PAAD pot fi asociate cu rezistent3, ceia
ce ar influenta rezultatul terapiei cu alte regimuri PAAD [8]. In
aceste cazuri se recomanda analiza rezistentei pentru a selec-
ta o combinatie de PAAD eficienta.

Inainte de initierea terapiei antivirale, pacientii cu cirozi
hepatica trebuie examinati pentru a constata prezenta / ab-
senta varicelor sofagiene, CHC si semnelor de decompensare
hepatici (encefalopatia hepatici, ascita etc.). In general, san-
sa de a realiza RVS cu PAAD la pacientii cu ciroza compensata
(Child-Pugh A) este comparabila cu pacientii non-cirotici. To-
tusi, exista un risc pentru decompensare si insuficienta hepa-
tica acuta in timpul si dupa tratament [8]. De aceea, pacientii
cu ciroza avansata si decompensata trebuie tratati si monito-
rizati in centre cu experienta, iar la necesitate sa fie evaluata
posibilitatea unui transplant de ficat. Pacientii cu ciroza he-
paticd decompensata si fibroza hepatica avansata pot avea
un beneficiu mai mare de pe urma terapiei antivirale dupa un
transplant hepatic [6].

Fibroza hepatica, consecutiv infectiei cronice este factorul
cel mai important legat de morbiditate si mortalitate prin VHC.
Rezultatele studiului nostru au relevat o amelioare a fibrozei
hepatice la 6 luni dupa terapia cu PAAD cu / fara RBV. Astfel,
la initierea terapiei stadiul F3 de fibroza a fost prezent la 8,3%
(2/24) pacienti si F41a 91% (22/24) pacienti, iar la 6 luni de la
finisarea terapiei, F3 s-a Inregistrat la 25% (6/24) de pacienti
si F41a 75% (18/24). Nu au existat asocieri semnificative intre
regresia fibrozei si sexul, varsta pacientului sau schema de tra-
tament urmata.

Tratamentul cu SOF / DCV cu sau fara RBV a influentat
benefic evolutia parametrilor hematologici in ambele loturi.
Astfel, s-a remarcat o tendinta de crestere a numarului de le-
ucocite si trombocite in ambele loturi. Cu toate acestea, s-a
remarcat c, in lotul II numarul pacientilor cu valori normale
ale trombocitelor dupa tratament a fost mai mare (71%) com-
parativ cu I lot (42,5%).

Combinatia dintre SOF / DCV cu / fara RBV influenteaza
evident sindromul de hepatocitoliza la pacientii cu ciroza he-
patica, profilul transaminazelor imbunatatindu-se semnifica-
tiv la sfarsitul tratamentului (peste 90% din pacienti au avut
valori normale in ambele loturi), inregistrandu-se raspunsul
biochimic. Totusi, valorle AsAT (90% - I lot si 89,4% - lotul II)
au inregistrat o descendenta mai lenta in urma terapiei antivi-
rale comparativ cu valorile AIAT (97,5% - 1 lot si 94,7% - lotul
I1) in ambele loturi.
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influence this therapy. First, the HCV genotype must be deter-
mined. Secondly, previous antiviral therapies must be regarded.
Patients with relapse or non-responsive after treatment with
PEG-IFN-a and RBV are still likely to have high possibilities of
viral eradication. However, previous treatments followed with
DAA may be associated with resistance, which would influence
therapy outcome with other DAA regimes [8]. In these cases, re-
sistance analysis is recommended in order to select an effective
combination of DAA.

Prior to antiviral therapy initiation, patients with cirrhosis
of the liver should be examined to ascertain the presence/ab-
sence of esophageal varices, HCC and signs of hepatic decom-
pensation (hepatic encephalopathy, ascites, etc.). Generally, the
chance to achieve SVR with DAA in patients with compensated
cirrhosis (Child-Pugh A) is comparable to non-cirrhotic pati-
ents. However, there is a risk for decompensation and acute he-
patic failure during and after treatment [8]. Therefore, patients
with advanced and decompensated cirrhosis should be treated
and monitored in experienced centers, and the possibility of
liver transplantation assessed when necessary. Patients with
decompensated liver cirrhosis and advanced liver fibrosis may
have a greater benefit from antiviral therapy after a liver trans-
plant [6].

Liver fibrosis, resulting from chronic infection, is the most
important factor related to HCV morbidity and mortality. The
results of our study showed an improvement in liver fibrosis
at 6 months after DAA therapy with/without RBV. Thus, on
therapy onset in F3 stage fibrosis was present in 8.3% (2/24)
patients and F4 in 91% (22/24) patients and at 6 months after
finishing therapy, F3 was recorded in 25% (6/24) patients and
F4 in 75% (18/24). There were no significant association be-
tween fibrosis regression and gender, patient age or treatment
regimen followed.

Treatment with SOF/DCV with or without RBV had a bene-
ficial influence on the progression of hematological parameters
in both lots. Thus, there was noted a tendency in the increase of
white blood cells and platelets in both groups. However, it was
noted that in lot II the number of patients with normal value
platelets after treatment was higher (71%) comparable to lot
1 (42.5%).

The combination between SOF / DCV with / without RBV
clearly influences hepatic cytolysis syndrome in patients with
liver cirrhosis, with a significant improvement of transaminase
profile by the end of the treatment (more than 90% of patients
had normal values in both lots), with biochemical response.
However, AST levels (90% - Istlot and 89.4% - lot II) registered
a slow decrease as a result of antiviral therapy compared to ALT
levels (97.5% - Istlot and 94.7% - lot II) in both lots.

Cholestasis syndrome also exhibited oscillations under the
influence of antiviral therapy. GGT values were in decline in both
lots after treatment. Total bilirubin levels increased as a result
of antiviral therapy in the Ist lot of patients (total bilirubin le-
vels >22 pmol/] at the initiation of antiviral therapy were 35%
(14/40) patients compared to 60% (24/40) post-treatment).

The combination of SOF / DCV with or without RBV has been



Sindromul de colestaza, de asemenea, a prezentat oscilatii
sub influenta terapiei antivirale. Valorile GGTP au fost in scade-
re in ambele loturi dupa tratament. Valorile bilirubinei totale au
inregistrat cresteri in urma terapiei antivirale la pacientii din
I lot (valorile bilirubinei totale >22 pmol/I la initierea terapi-
ei antivirale au avut 35% (14/40) pacienti comparativ cu 60%
(24/40) dupa tratament).

Asocierea SOF / DCV cu sau fara RBV s-a dovedit a fi efi-
cientad in tratarea infectiei VHC genotipul 1, 2 si 3 cu o rata
RVS de peste 89% chiar si la pacientii cu ciroza hepatica [1,
6]. Acest fapt a fost confirmat si in studiul nostru, RVS in am-
bele scheme de tratament a constituit peste 92%. Datele mai
multor studii, inclusiv si cercetarea noastra, au aratat ca efica-
citatea terapiei cu PAAD scade odata cu gradul de decompen-
sare al cirozei [5, 7, 8]. Pacientii cu stadiul Child-Pugh B si C
mai frecvent manifesta efecte adverse la tratamentul cu RBV.
De asemenea, ratele RVS sunt diminuate la pacientii cu ciro-
za Child-Pugh B si C mai cu seama la cei cu fibroza avansata
(>20 kPa, scara Metavir).

Sunt putine studii ce descriu efectele adverse asociate tera-
piei cu PAAD la pacientii cu ciroza hepatica. Cele mai frecvente
EA raportate, in studiul nostru, au fost: astenie (21,7%), cefa-
lee (19,2%), greturi (6,4%), diaree (8,9%), insomnie (2,5%),
eruptii (2,5%). Mai frecvent EA au manifestat pacientii din I
lot (SOF + DCV + RBV).

Majoritatea efectelor adverse au fost legate de administra-
rea de RBV, de aceea este nevoie de ajustarea dozelor. Anemia
indusa de RBV poate fi moderata / severa, fapt ce necesita
ajustarea dozei sau anularea terapiei cu acest preparat. La
pacientii cu ciroza decompensata, se sugereaza administrarea
RBV cu o doza initiala de 600 mg/zi si crescuta in functie de
tolerabilitatea pacientilor. S-a remarcat ca cel mai frecvent, re-
actii adverse la RBV manifesta pacientii cu un grad mai avan-
sat de ciroza. Studiile efectuate la astfel de pacienti, inclusiv si
studiul nostru au demonstrat ca anularea RBV sau scaderea
dozei in timpul tratamentului nu influenteaza semnificativ
raspunsul virusologic la tratament [10, 11]. Tratamentul in
ansamblu a fost bine tolerat in ambele loturi si nu s-au inre-
gistrat Intreruperi ale terapiei cu PAAD.

Desi, s-a dovedit ca un RVS la tratament antiviral cu PAAD
induce regresia cirozei hepatice si reduce riscul de mortalitate
la pacientii cirotici, totusi, un risc semnificativ pentru dezvol-
tarea CHC, colangiocarcinomului si decompensarii hepatice
este inca prezent, iar supravegherea pe termen lung este obli-
gatorie [8]. Rezultatele studiilor au aratat c3, la acesti pacienti
se reduce semnificativ riscul comparativ cu cei ce au avut esec
la tratament.

Concluzii

1) Tratamentul antiviral cu SOF / DCV cu sau fara RBV cu
durata de 12-24 saptamani a permis obtinerea unui RVS la
peste 92% din pacienti cu ciroza hepatica virala C.

2) Raspuns biochimic la tratamentul antiviral in ciroza he-
patica virala C a fost obtinut la peste 94% pacienti, la o buna
parte normalizarea s-a remarcat deja din a doua saptamana
de tratament.

Tratametul cirozei cu virus hepatitic C

shown to be effective in treating HCV infection of genotype 1, 2
and 3 with a SVR rate of over 89% even in patients with cirrho-
sis of the liver [1, 6]. This fact was confirmed in our study as
well, SVR in both treatment plans constituted more than 92%.
Data from several studies, including our research, have shown
that the efficacy of DAA therapy decreases with the degree of
cirrhosis decompensation [5, 7, 8]. Child Pugh B and C stage pa-
tients more frequently exhibit side effects on RBV treatment.
SVR rates are also decreased in patients with Child-Pugh B
and C cirrhosis, particularly in patients with advanced fibrosis
(>20 kPa, Metavir scale).

There are few studies describing the side effects associa-
ted with DAA therapy in patients with liver cirrhosis. The most
commonly reported AEs in our study were: asthenia (21.7%),
headache (19.2%), nausea (6.4%), diarrhea (8.9%), insomnia
(2.5%), rashes (2.5%). More frequently AEs experienced pa-
tients in lot [ (SOF + DCV + RBV).

The majority of adverse effects were related to RBV admi-
nistration, therefore dose adjustment is required. RBV-induced
anemia may be moderate / severe, requiring dose adjustment
or discontinuation of therapy with this remedy. In patients with
decompensated cirrhosis, RBV with a starting dose of 600 mg/
day, increased, depending on patient tolerability is suggested.
Adverse reactions to RBV have been observed to occur most
frequently in patients with a level of more advanced cirrhosis.
Studies carried out in such patients, including our study, have
shown that RBV cancelation or dose reduction during treat-
ment does not significantly influence the virological response
to treatment [10, 11]. Overall treatment was well tolerated in
both lots and there were not registered discontinuations with
DAA therapy.

Although it turned out that a SVR to antiviral therapy with
DAA induces regression of liver cirrhosis and reduces the risk
of mortality in cirrhotic patients, however, a significant risk for
HCC development, colangiocarcinoma and hepatic decompen-
sation is still present and a long-term monitoring is mandatory
[8]. The results of the studies showed that the risk is signifi-
cantly reduced in these patients compared with those who fai-
led the treatment.

Conclusions

1) Antiviral treatment with SOF / DCV with or without RBV
lasting 12-24 weeks allowed the achievement of a SVR in more
than 92% of patients with cirrhosis with HCV.

2) Biochemical response to antiviral treatment in cirrhosis
with HCV has been achieved in more than 94% patients, to a
large extent normalization has already been observed within
the second week of treatment.

3) There was noted a regression of fibrosis in approximately
91.6% of the investigated patients after following the treatment
of cirrhosis with HCV with DAA at 6 months after treatment dis-
continuation.
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3) in urma tratamentului cirozei hepatice virale C cu PAAD
la 6 luni de la stoparea tratamentului s-a inregistrat o regresie
a fibrozei la circa 91,6% din pacientii investigati.

4) Tratamentul a fost In ansamblu bine tolerat in ambele
loturi, iar reactii adverse majore, care ar justifica Intreruperea
tratamentului cu PAAD nu au fost inregistrate.

5) Majoritatea efectelor adverse a tratamentului antiviral
la bolnavii cu ciroza hepatica virald C au fost legate de admi-
nistrarea de RBV, de aceea a fost necesara ajustarea dozei sau
anularea terapiei cu acest preparat.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

in unele tiri din Europa de Vest, hepatita Delta este
considerata o patologie rard, in timp ce in estul continen-
tului, In special, in Republica Moldova, se intalneste destul
de frecvent. Absenta unor date sau studii tintite pe aceasta
patologie, face dificila aprecierea evolutiei naturale a bolii si
definitivarea unor carcateristici ce ar putea fi aplicate practic
in tratamentul acestor pacienti.

Ipoteza de cercetare

Acest studiu a avut ca scop evaluarea prevalentei infectiei
cu virusul hepatic D in Republica Moldova si a trasaturilor
distinctive determinate de varstd, originea regionalda a
pacientilor, modelului de transmiterea a bolii, asocierea cu
factorii de risc, simptomele clinice diagnosticate la bolnavi.

Noutatea adusa literaturii stiintifice din domeniu

Hepatita Delta este o patologie asociatd cu o evolutie
destul de agresiva, in special daca a existat un contact de
lunga durata in copilarie. Transmiterea intrafamiliald a viru-
sului hepatic D reprezinta un factor de risc destul de impor-
tant, observat in sudul tarii, In acest caz hepatita Delta fiind
diagnosticatd mai precoce si de obicei in stadii avansate.
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What is not known yet, about the topic

In some Western European countries, Delta hepatitis is
considered a rare disease, while in the eastern part of the
continent, especially the Republic of Moldova, it is quite com-
mon. The absence of data or studies targeted on this pathol-
ogy, makes it difficult to appreciate the natural evolution of
the disease and to define some features that could be applied
practically in the treatment of these patients.

Research hypothesis

The purpose of this study was to evaluate the prevalence
of hepatic D infection in the Republic of Moldova and of the
distinctive features determined by age, the regional origin of
the patients, the model of the transmission of the disease, the
association with the risk factors, the clinical symptoms diag-
nosed in the patients.

Article’s added novelty on the scientific topic

Hepatitis Delta is a pathology associated with a rather
aggressive evolution, especially if there has been long-term
contact in childhood. Intra-family transmission of hepatic D
virus is a very important risk factor, observed in the south of
the country, in this case Delta hepatitis is diagnosed earlier
and usually in advanced stages.
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Rezumat

Introducere. Hepatita Delta, uneori, este considerata o
boala disparuta in Europa de Vest, dar inca raspandita in anu-
mite tari situate In estul continentului. Republica Moldova este
o tara in care hepatita Delta este suspectata a fi responsabila
de o maladie cu o evolutie destul de agresiva. Cu toate acestea,
pana in prezent, in tard, nu a fost publicat niciun studiu care sa
descrie pacientii infectati cu virusul hepatitei delta.

Material si metode. In acest studiu transversal, am descris
caracteristicile demografice, clinice si biologice ale 340 de
pacienti infectati cu virusul hepatic D, care sunt supravegheati
si Ingrijiti In 4 institutii medicale din Moldova.

Rezultate. Varsta medie a pacientilor a fost de 48,3 + 7,6
de ani, predominant fiind femei (156 vs 184). Toti pacientii
au avut forma anti-HBe negativa, dar ADN-ul virusului hepa-
titei B a fost detectat in 31,6% din cazuri. incircitura virali a
ARN HDV a fostde 5,9 + 1,7 log10 Ul/ml. Principalul factor de
risc al hepatitei a fost transmiterea intrafamiliala (41,7%). O
parte mare de pacienti au fost deja afectati de ciroza hepatica
(58,4%) si dintre acestia, 53,3% prezentau semne de decom-
pensare. Durata de timp de la diagnosticul cirozei hepatice, a
fost corelata cu durata infectiei cu virusul hepatic D (Pearson
r = 0,470, p<0,0001), dar nu cu cea a infectiei cu virusul he-
patic B. In cazul transmiterii familiale, varsta pacientilor a fost
semnificativ mai tanara (46,0 £ 9,1 ani vs 50,6 * 9,2 ani), la fel
a fost si varsta de diagnosticare a cirozei hepatice (40,8 + 11,2
ani vs 46,9 + 9,7 ani, p=0,005).

Concluzii.Hepatita Deltareprezintd o problemdimportanta
de sanatate in Moldova. Transmiterea intrafamiliala a hepa-
titei, In special in sudul tarii, este responsabila de anticiparea
complicatiilor. Aplicarea masurilor de screening activ precum
si disponibilitatea terapiei antivirale sunt masurile urgente
care necesita a fi aplicate in Republica Moldova.

Cuvinte cheie: hepatita, Delta, transmitere, intrafamilialg,
Moldova.

Introducere

Conform estimarilor recente (2019, CDC), la nivel mon-
dial, aproximativ 62-74 de milioane de persoane sunt infec-
tate cu VHD. In general, se considera ca VHD a fost descoperit
in apogeul epidemiei sale, In deceniul anilor ‘70. De atunci,
in majoritatea tarilor, care efectueaza programe de supra-
veghere epidemiologica, a fost observat un reflux constant al
prevalentei sale la purtdtorii de antigen de suprafata a VHB
(Ag HBs). Acest declin a fost atat de important, Incat unii au-
tori au considerat ca VHD dispare lent, cel putin in Europa.
Alti cercetatori consider3d, insa, ca istoria VHD nu se terming,
deoarece virusul revine In Europa prin intermediul migratiei
umane (Africa sub-Sahariand, Pakistan, estul Turciei), unde
este extrem de endemic si, de fapt, prevalenta sa s-a stabilizat
in Europa de Vest in ultimul deceniu.

VHD este considerat a fi responsabil pentru cea mai severa
forma de hepatita virala si reprezintd o problema medicala
grava In domeniul bolilor hepatice. Se observa ca mai des decat
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Abstract

Introduction. Hepatitis delta is sometimes considered as
a vanishing disease in Western Europe but is still widespread
in selected countries located east of the continent. The Repub-
lic of Moldova is a country were Hepatitis Delta is suspected
to be responsible for an important burden of diseases. How-
ever, so far, no first-hand study describing hepatitis delta virus
(HDV)-infected patients has been published in the Republic of
Moldova.

Material and methods. In the present cross-sectional
study, we described demographic, clinical and biological fea-
tures of 340 HDV-infected patients attending care in four Mol-
dovan medical institutions.

Results. The mean age of the patients was 48.3 + 7.6 years,
men 184 vs 156 women. All were anti-HBe negative but hepa-
titis B virus (HBV) DNA was detectable in 31.6% of cases. The
mean HDV RNA load was 5.9 * 1.7 log10 IU/ml. The princi-
pal risk factor of hepatitis was intra-familial transmission
(41.7%). A large subset of the patients was already affected by
liver cirrhosis (58.4%) and among these 53.3% were present-
ing signs of decompensation. The time distance from the di-
agnosis of cirrhotic disease was correlated with the length of
HDV infection (Pearson r=0.470, p<0.0001) but not with that
of HBV infection. In case of familial transmission, the age of
patients was significantly younger (46.0 + 9.1 y.0. vs 50.6 +9.2
y.0., p=2.1E-04) and likewise was the age at diagnostic of liver
cirrhosis (40.8 + 11.2 y.0. vs 46.9 + 9.7 y.0., p=0.005).

Conclusion. Hepatitis delta is a significant health problem
in Moldova. Intrafamilial transmission of hepatitis, especially
prevalent South of the country, is responsible of an anticipa-
tion of the complications. The application of active screening
measures as well as the availability of antiviral therapy are
the urgent measures that need to be applied in the Republic
of Moldova.

Key words: hepatitis, Delta, VHD, transmission, intrafami-
lial, Moldova.

Introduction

According to new data (CDC, 2019) it is estimates around
62-74 million persons are co-infected with HDV worldwide. It
is generally considered that HDV was discovered at the acme
of its epidemics in the 1970’s decade. Since then, a constant re-
flux of its prevalence in HBV surface antigen (HBsAg) carriers
has been observed in most countries conducting epidemiolog-
ical surveillance programs. This decline was so important that
the threat represented by HDV is considered by some authors
to be slowly vanishing at least in Europe. Other investigators
consider, though, that HDV story is not finished as the virus is
proven to re-enter in Europe through human migrations from
regions (sub Saharan Africa, Pakistan, eastern Turkey) where
itis highly endemic and as a matter of fact its prevalence stabi-
lized in Western Europe during the in the last decade.

HDV is considered to be responsible for the most severe
form of viral hepatitis and represents therefore a serious
medical problem in the field of liver diseases. More often than



in cazul altor hepatite, pacientii infectati cronic cu VHD tind sa
progreseze spre ciroza hepatica cu decompensare rapida, pre-
cum si spre carcinomul hepatocelular (HCC). In cele din urms,
tratamentele antivirale sunt recunoscute ineficiente impotriva
acestui virus.

Bolile cronice hepatice, inclusiv hepatita B si C, sunt
raspandite in Moldova, ceea ce duce la cele mai mari incidente
de ciroza hepatica si carcinom hepatocelular in regiunea
europeand (OMS). In aceastd privinti si avand in vedere di-
mensiunea relativ mica a populatiei, este remarcabil faptul ca
cetatenii moldoveni, apar frecvent in lucrarile de cercetare de-
spre VHD publicate de investigatorii vest-europeni sau nord-
americani. in mod semnificativ, in Republica Moldova a fost
efectuat recent un studiu clinic important in faza a Il-a, care
testeazd un nou tratament anti-VHD (REP 2139, un polimer cu
acid nucleic). In cele din urm3, grupul nostru a raportat recent,
cd aproape jumatate dintre pacientii moldoveni diagnosticati
cu carcinom hepatocelular sunt purtatori de VHD. Cu toate
acestea, pana In prezent, nu exista date locale despre carac-
teristicile clinice si biologice ale pacientilor infectati cu VHD,
in etapele precanceroase. In acest studiu transversal, am ex-
pus statutul a 244 de pacienti moldoveni infectati cu VHD si
am descris modul in care transmiterea familiald a hepatitei
influenteaza foarte mult cursul bolii.

Material si metode

Recrutarea pacientilor

Cei 244 de pacienti cu infectie cronica Delta au fost recrutati
in perioada 2013-2019 in cadrul Disciplinei de gastroeneter-
ologie, Universitatea de Stat de Medicina si Farmacie ,Nicolae
Testemitanu” din Chisindu (sectia hepatologie, SCR Timofei
Mosneaga, in Clinica Municipala a Medicilor de Familie (cabi-
netul infectionistului), din Balti si din Cahul. Acest studiu a fost
aprobat de comisia de revizuire institutionala a Universitatii
de Stat de Medicina si Farmacie ,Nicolae Testemitanu” din Re-
publica Moldova (Comisia de Bioetica, proces verbal nr. 35 din
12.02.2018).

Toti pacientii au fost informati despre scopul studiului si
au semnat consimtdamantul informat. Acest studiu este parte
a proiectului stiintific Hepatopatia cronica virala Delta - de la
hepatita cronica la carcinom hepatocelular.

Diagnostic

Diagnosticul de ciroza hepatica a fost bazat pe simptomele
clinice ale hipertensiunii portale, caracteristicile biochimice
ale insuficientei hepatice si pe gradul de fibroza (F4). Rigidi-
tatea hepatica a fost masurata prin elastografie tranzitorie
unidimensionala cu echipament Fibroscan 502TOUCH (Echo-
Sens, Paris, France). Dimensiunile ficatului si a splinei au fost
determinate in timpul ecografiei transabdominale prin meto-
da Doppler (Siemens).

Metodele moleculare si serologice

Toti pacientii au fost evaluati pentru determinarea geno-
mului viral circulant in sange prin testul PCR TagMan in real-
time (Cobas AmpliHep, and CobasTagMan 48, Roche Diagnos-
tics, Basel, Switzerland).

Hepatita virald Delta in Moldova

in other hepatitis, chronic HDV-infected patients tend to prog-
ress towards liver cirrhosis with rapid decompensation as
well as towards hepatocellular carcinoma (HCC). Finally, an-
tiviral treatments are notoriously inefficient against this virus.

Besides, chronic liver diseases, including hepatitis B and C,
are widespread in Moldova leading to the highest incidences
of liver cirrhosis and HCC in the European World Health Or-
ganization (WHO) region. To this regard, and considering the
relatively small size of the population, it is remarkable that the
Moldovan citizenship appears frequently in research papers
about HDV published by Western European or North Ameri-
can investigators. Significantly, an important clinical phase II
trial testing a novel anti-HDV therapeutics (REP 2139, a nucle-
ic acid polymer) has been conducted recently in the Republic
of Moldova. Finally, our group reported recently that almost
half of Moldovan HBV-infected patients with HCC are also car-
riers of HDV. However, so far, there is a complete lack of lo-
cally produced data about the clinical and biological features
of HDV-infected patients before the ultimate neoplastic steps.
In the present cross-sectional work, we exposed the status of
244 HDV-infected Moldovan patients and describe how famil-
ial transmission of hepatitis greatly influences disease course.

Material and methods

Recruitment of patients

A series of 244 patients with a chronic Delta infection was
recruited during 2013-2019 in the Department of gastroen-
terology, Nicolae Testemitanu State University of Medicine and
Pharmacy in Chisinau, in the Gastroenterology and Hepatol-
ogy Private Clinic (Helpa), Chisinau, and in the Municipal In-
fectious Clinic (Balti city) and in the Medical Family Center of
Cahul city. This study was approved by the institutional review
board of the Nicolae Testemitanu State University of Medicine
and Pharmacy of the Republic of Moldova (Bioethics Commis-
sion, report no. 35 of 12.02.2018).

All patients were informed about the purpose of the study
and signed the informed consent. This study is a part of proj-
ect Hepatitis International Delta Network and National scien-
tifically Project: Chronic viral hepatitis Delta - from hepatitis
to hepatocellular carcinoma.

Diagnosis

The diagnosis of Liver cirrhosis was based on clinical
symptoms of portal hypertension, biochemical features of
hepatic insufficiency and the grade of fibrosis (F4). Liver sti-
ffness was measured by uni-dimensional transient elastogra-
phy with a Fibroscan 502TOUCH equipment (EchoSens, Paris,
France). Liver and spleen dimension were measured through
Doppler abdominal ultrasonography (Siemens).

Serological and molecular methods

All patients were screened for the presence of circulating
viral genomes by real-time qPCR TagMan assays (Cobas Am-
pliHep, and CobasTaqgMan 48, Roche Diagnostics, Basel, Swit-
zerland).

Statistical analyses

Statistical analyses were performed using a Prism 6.0d
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Analiza statisticd

Analiza datelor statistice a fost efectuata utilizand softul
Prism 6.0d (GraphPad Software Inc, La Jolla, CA, USA). Variabilele
numerice au fost rezumate dupa mediand, medie si intervalul
lor 1n functie de tipurile de distributie (normale sau nu). Ele au
fost comparate, fie printr-un test t-Student, fie cu un test Mann-
Whitney, dupa caz. Variabilele categorice au fost rezumate ca
frecvente care au fost comparate fie prin testele Fisher exact, fie
prin testul Chi2. Nivelul de semnificatie a fost stabilit la p<0,05.

Rezultate

in acest studiu transversal, am colectat date despre 244
de pacienti infectati cu VHD, colectati din cadrul a trei centre
comunitare de sanatate si la o institutie de ingrijire tertiara
din Republica Moldova, intre 2013 si 2019. Principalele car-
acteristici clinice si biologice ale pacientilor sunt raportate in
Tabelul 1.

Pacientii au fost de varsta mijlocie (varsta medie - 48,3
*+ 7,6 ani, intervalul interquartil - 41,1-56,0 ani), femeile
vs barbatii (raport F : B = 1,17). Conform fiselor medicale,
pacientii au fost diagnosticati pentru infectia cu hepatita Delta
la 10 ani dupa diagnosticul hepatitei B (38,6 + 12,6 ani versus
28,8 * 13,8 ani). Infectiile cu virusul B si Delta au fost desco-
perite simultan in 31,7% din cazuri. Toti pacientii au fost pozi-
tivi pentru anti-HBe. ADN-ul VHB a fost detectat in 28,1% din
cazuri (incarcatura medie al ADN-ului VHB = 3,2 + 1,4 log10
Ul/mL), in timp ce ARN VHD a fost detectat la 92,8% dintre
pacienti. incircitura medie al ARN-ului HDV a fostde 5,9 + 1,7
log10 Ul/mL (n = 257).

Masurarea elastometrica a rigiditatii ficatului a indicat o
valoare medie de 16,9 + 10,1 kPa (n = 296). Ciroza hepatica a
fost prezenta la 58,4% dintre pacienti si un subset de 28,8%
dintre pacienti au prezentat deja semne de decompensare
(ascita, encefalopatie, varice esofagiene). Distanta medie de
timp pentru diagnosticul de ciroza hepatica a fost de 6,4 * 4,3
ani.

Factorii de risc pentru infectia delta au fost identificati pen-
tru aproape jumatate din cazuri. Transmiterea intrafamiliala
a fost principalul factor de risc suspectat la 41,7% dintre
pacienti. In ceea ce priveste tratamentul antiviral, un subset
de 32,1% a primit, un tratament antiviral bona fide (interfer-
on - 1n 29% si / sau nucleozide - In 9%). Pacientii cu ciroza
hepatica au fost semnificativ mai putini cu ARN HDV pozitiv
decat cei non-cirotici (88,6% vs 99,0%, OR = 12,3; IC 95% =
1,5 -95,6; p=0,002) si la pacientii cirotici cu ARN HDV pozitiv,
incarcatura virald a fost mai mica decat la cei non-cirotici (5,2
+0,18vs 5,9 £ 0,18 1og10 Ul / mL, p=0,004).

De asemenea, am observat ca distanta de timp care separa
diagnosticul hepatitei Delta de hepatita B a fost mai mica la
pacientii cu ADN VHB (+) decatla cei cu ADN VHB (-) (8,8 £ 6,9
aniversus 11,1 + 7,5 ani, p=0,036). in cele din urm3, am obser-
vat cd distanta de timp de la diagnosticul de ciroza hepatica
a fost corelata cu durata hepatitei Delta (p<0,0001), dar nu
cu durata hepatitei B (p=0,21), subliniind rolul nociv jucat de
VHD in evolutia cronica a bolilor hepatice ale pacientilor.

Am observat, In primul rand, o suspectie de transmitere
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statistical package (GraphPad Software, Inc, La Jolla, CA, USA).
Numerical variables were summarized by their median, mean
and range according to their types of distribution (normal or
not). They were compared either by a t-Student’s test or by
a Mann-Whitney test as appropriate. Categorical variables
were summarized as frequencies that were compared either
by Fisher exact or Chi? tests. All tests were univariate and two-
sided. Level of significance was set at p<0.05.

Results

In this cross-sectional study we collected data about 244
HDV-infected patients attending tree community health cen-
ters and a tertiary care institution in Moldova between 2013
and 2019. Main clinical and biological features of the patients
are reported in Table 1.

Patients were middle-aged (mean age 48.3 * 7.6 years, in-
terquartile range: 41-56 years, and men more numerous than
women (M : F ratio = 1.17). According to medical records, pa-
tients were diagnosed for hepatitis Delta infection 10 years
after the diagnosis of hepatitis B (38.6 + 12.6 years vs 28.8
13.8 years. HBV DNA was detectable in 31.6% of cases (mean
HBD DNA loads 3.2 + 1.4 1og10 IU/mL) whereas HDV RNA was
detected in 92.8% of patients. The mean HDV RNA load was
5.9 +1.7log10 IU/mL (n=257).

Elastometric measurement of liver stiffness indicated an
average value of 16.9 * 10.1 kPa (n = 296). Liver cirrhosis was
present in 58.4% of patients and a subset of 28.8% of patients
already showed signs of decompensation (ascites, encepha-
lopathy, esophageal varices). The mean time to diagnosis of
liver cirrhosis was 6.4 + 4.3 years.

Risk factors for infection were retrieved for almost half
cases. Intra-familial transmission was the principal risk fac-
tor suspected in 41.7% of patients. Concerning therapeutics,
a subset of 32.1% received at some point a bona fide antivi-
ral treatment (interferon in 29% and/or nucleosides in 9%).
Patients with liver cirrhosis were significantly less often posi-
tive for HDV RNA than non-cirrhotic ones (88.6 vs 99.0%,
OR =12.3; 95% CI = 1.5 to 95.6; p=0.002) and in cirrhotic pa-
tients positive for HDV RNA, viral loads were lower than in
non-cirrhotic (5.2 £ 0.18 vs 5.9 + 0.18 log10 [U/mL, p=0.004).

We observed as well that the time distance separating from
hepatitis Delta diagnosis was smaller in HBV DNA(+) patients
than in those HBV DNA(-) (8.8 £ 6.9 years vs 11.1+ 7.5 years,
p=0.036). Finally, we observed that the time distance from
liver cirrhosis diagnostic was correlated with the duration of
hepatitis Delta (p<0.0001) but not with the duration of hepa-
titis B (p=0.21), emphasizing the deleterious role played by
HDV in the chronic liver disease progression of patients.

We observed firstly than in the younger median for age
(<48 years), a suspicion of intrafamilial transmission due to
the presence of a contaminated household member was much
more important that in the older median for age (59.3% vs
26.7%, OR = 3.1; 95% CI =1.6 to 5.9; p=1.5E-04). And the age
at diagnosis for cirrhosis which was much younger in patients
presently hepatitis virus-infected family members (40.8 *
11.2 years vs 46.9 * 9.7 years, p=0.005).
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Table 1. Characteristic of patients with hepatitis Delta.

Tabel 1. Caracteristica pacientilor cu hepatita Delta.

Parameters Values
Parametri Valori
Age,

£e, years 483+7.6

Vérsta, ani

Sex ratio, M : F

Raportul pe sexe, B : F

Age at HBV diagnosis, years

Virsta stabilirii HBV, ani

Age at hepatitis Delta diagnosis, years
Vérsta stabilirii HDV, ani

Liver cirrhosis, %

Ciroza hepaticd, %

Decompensated cirrhosis, %

Ciroza hepaticd decompensatd, %
Liver stiffness, kPa

Rigiditatea hepatica, kPa

Hepatitis B duration, monts

Durata hepatitei B, luni

Hepatitis Delta duration, monts
Durata hepatitei delta, luni

anti-HBe, %

AgHBe, %

HBV DNA (+), %

ADN VHB (+), %

HBV DNA loads (IU/mL, mean+SD)
Viremia ADN VHB (IU/ml, media + SD)
HDV RNA (+), %

ARN HDV (+), %

HDV RNA loads (IU/mL, mean+SD)
Viremia ARN HBD (1U/ml, media + SD)
Ascites, %

Ascitd, %

Encephalopathy, %

Encefalopatie, %

Esophageal varices, %

Varice esofagiene, %

Transfusion mode of transmition, %
Transmiterea parenterald (transfuzionald), %
Tatoo-piercing mode of transmition, %
Transmitere prin tatuaj sau piersing, %
Sexual transmission, %

Transmitere sexuald, %

Intrafamilial infection, %

Infectie intrafamiliald, %

Lack of identified risk factor, %

Lipsa unui factor de risc, %

1.17 (184 : 156)

28.8+13.8

38.6+12.6

58.4

28.8

16.9 £10.1

234 +12.7

10.5+7.3

100.0

31.6

4.1E+06+29.8E+06

92.8

33.9E+06+110.1E+06

12.2

8.6

26.8

13.4

5.2

4.8

41.7

44.6

intrafamiliald cauzata de prezenta unui membru de familie
contaminat, a fost mult mai importanta pentru varsta tanara
(<48 ani) decat pentru cea mai inaintata (59,3% vs 26,7%,
OR=3,1;CI95% =1,6 - 5,9; p=1,5E-04). De asemenea, varsta
la care a fost diagnosticata ciroza, a fost mult mai tanara la
pacientii ce au membri ai familiei infectati cu virusul hepatitei
(40,8 + 11,2 ani vs 46,9 + 9,7 ani, p=0,005).

Aceste observatii implicd faptul ca pacientii expusi la

These observations imply that patients exposed to intra-
familial transmission are more at risk to develop complica-
tion of hepatitis delta due to an intrinsically longer exposure
to the disease. Interestingly, familial transmission was a fre-
quent hallmark of patients born in Southern Moldova (58.8%
vs 36.1%, OR = 2.8; 95% CI = 1.4 to 5.7; p=0.002). Patients
from this region were also more susceptible to be positive for
HBV DNA in the blood (42.1% vs 22.2%, OR = 2.5; 95% CI: 1.3
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transmiterea intrafamiliala sunt mai pasibili de a dezvolta
complicatii ale hepatitei Delta din cauza unei expuneri in-
trinseci mai indelungate la boala. Interesant este faptul ca,
transmiterea familiald a fost un semn distinctiv frecvent al
pacientilor nascuti in sudul Moldovei (58,8% vs 36,1%, OR =
2,8;1C95% =1,4 - 5,7; p=0,002). Pacientii din aceasta regiune
au fost, de asemenea, mai susceptibili de a fi pozitivi pentru
ADN VHB in sange (42,1% vs 22,2%, OR = 2,5; C1 95%: 1,3 -
5,0; p=0,004).

Atunci cand stratificam subsetul de pacienti contaminati in
conditii casnice, pentru a identifica membrul familiei presupus
la originea contamindrii (parinti sau frati), au aparut diferite
caracteristici care definesc modelul de transmitere. Cand un
frate era presupusul transmitator al virusului, pacientii erau
mai des barbati (64,0% vs 44,1%, OR = 2,3; C1 95% = 1,05 -
5,3; p=0,028). Acest model de transmitere virala intre frati, a
fost mai raspandit In sudul Moldovei (64,2% vs 20,0%, OR =
4,6; IC 95%: 2,0 - 10,7; p=6.2E-05). in cele din urmj, in cazul
transmiterii hepatitei intre frati, durata de timp din momentul
diagnosticulului hepatitei Delta tinde sa fie mai lunga (12,8 +
8,4 anivs 9,9 * 6,8 ani; p=0,027), in timp ce, incarcatura virala
de ARN HDV au fost scazute (4,9 £ 1,5 log10IU / mL vs 5,7
1,6 1og10IU / mL; p=0,026).

De asemenea, am fost interesati de interrelatiile dintre
parametrii clinici si markerii biologici aplicabili contextu-
lui bolii. Am comparat sistematic pacientii infectati cu HDV
si ciroza hepatica cu acei subiecti care nu au progresat catre
ciroza. Rigiditatea ficatului (23,3 + 10,2 kPa vs 10,2 + 3,8 kPa,
p=7,3E-16) si dimensiunea splinei (117 + 42 cm? vs 69 + 21
cm?, p=4,7E-19) au fost cele mai semnificative diferente ob-
servate intre cirotici si non-cirotici.

Am testat, de asemenea, performanta diferitilor predictori
non-invazivi ai fibrozei hepatice (API, APRI, Scorul de dis-
criminare a cirozei, raportul de Ritis, FIB-4, Fibro Q, indicele
de fibroza, GPRI, GUCI, scorul King). in contextul prezentei co-
horte, indicele de fibroza a fost sistemul de punctare cu cel mai
bun nivel de discriminare intre pacientii cirotici si necirotici
(3,6 £ 0,1 vs 2,6%0,1; p=1,5E-13). Am continuat investigatiile
noastre pentru a ne da seama daca unii dintre acesti factori
ar putea indica decompensarea bolii hepatice. Astfel, am
comparat cei 52 de pacienti cu semne de decompensari (as-
cita, encefalopatie, varice esofagiene) cu cei 42 de pacienti cu
ciroza hepaticd, dar niciunul dintre aceste semne de severi-
tate. In aceste comparatii, dimensiunea splinei, numarul de
trombocite, INR, bilirubina totala si albumina au fost factorii
capabili cu un nivel rezonabil de semnificatie (p<0,01) sa dis-
crimineze intre ciroza compensata si necompensata.

Dintre sistemele neinvazive de notare a fibrozei hepatice,
indicele de fibroza ramane cel mai performant (4,1 + 1,0 vs 3,1
+0,9; p=9,8E-08). Caracteristicele scorului GDNT si Indexului
de Fibroza sunt prezentate in Figura 1.

Am incercat s ne construim propriul sistem de predictie
a decompensarii cirozei, folosind variabilele capabile sa dis-
crimineze Intre pacientii progresati sau neprogresati. Predic-
torul GDNT-ciroza include variabile de laborator precum albu-
mina, trombocitele, bilirubina totala sau INR si o caracteristica
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to 5.0; p=0.004).

When we stratify the subset of infected patients at home, in
order to identify the family member presumed at the origin of
the contamination (parents or siblings), different characteris-
tics have emerged that define the transmission model. When a
brother was the alleged transmitter of the virus, patients were
more often male (64.0% vs 44.1%, OR = 2.3; 95% CI = 1.05
to 5.3; p=0.028). This pattern of viral transmission between
siblings was more widespread in southern Moldova (64.2% vs
20.0%, OR = 4.6; 95% CI: 2.0 to 10.7; p=6.2E-05). Finally, in
the case of hepatitis transmission between siblings, the time
from the time of diagnosis of hepatitis Delta tends to be longer
(12.8 £ 8.4 yearsvs 9.9 + 6.8 years; p=0.027), in while, the viral
load of HDV RNA was low (4.9 + 1.5 log10IU / mL vs. 5.7 £ 1.6
log10IU / mL; p=0.026).

Also, we get interested in the search for correlations be-
tween clinical settings and biological markers applicable to the
Moldovan context of the disease. We systematically compared
HDV-infected patients with liver cirrhosis with those subjects
who did not progress yet. At the anatomical level, liver stiff-
ness (23.3 £10.2 kPavs 10.2 * 3.8 kPa, p=7.3E-16) and spleen
dimension (117 + 42 cm? vs 69 + 21cm?, p=4.7E-19) were the
most significant difference observed between cirrhotics and
non-cirrhotics.

We tested as well the performance of different non-inva-
sive predictors of liver fibrosis (API, APRI, Cirrhosis Discrimi-
nating Score, de Ritis ratio, FIB-4, Fibro Q, Fibrosis index,
GPRI, GUCI, King score). In the context of the present cohort,
Fibrosis index was the scoring system with the best level of
discrimination between cirrhotic and non-cirrhotic patients
(3.6 £ 0.1 vs 2.6 £ 0.1, p=1.5E-13). We carried on our inves-
tigations to figure out whether some of these factors could
be indicative of the decompensation of the liver disease. We,
thus, compared the 52 patients with signs of decompensations
(ascites, encephalopathy, esophageal varices) with the 42 pa-
tients with liver cirrhosis but none of these signs of severity. In
these comparisons, spleen dimension, platelets count, INR, to-
tal bilirubin and albumin were the factors capable with a rea-
sonable level of significance (p<0.01) to discriminate between
compensated and non-compensated cirrhosis.

Among the non-invasive liver fibrosis scoring systems, Fi-
brosis index remains the most performant (4.1 + 1.0 vs 3.1 *
0.9, p=9.8E-08). The characteristics of the GDNT score and the
Fibrosis Index are presented in Figure 1.

We tried to build our own system of cirrhosis decompen-
sation prediction using the variables capable to discriminate
between progressed or non-progressed patients. The GDNT-
cirrhosis predictor includes laboratory variables such as al-
bumin, platelets, total bilirubin or INR and a feature provided
by ultrasound examination (spleen dimensions, see methods).
Our scoring system was capable to differentiate correctly de-
compensated, compensated and non-cirrhosis patients. The
Receiving Operator Curve (ROC) of GDNT score was more per-
formant than all tested scoring systems (Figure 2).

Finally, we observed that the patients who benefited at a
moment or another of a treatment by interferon of any kind
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Fig. 1 Caracteristicele scorului GDNT si Indexului de Fibroza (conform Pascal Pineau, 2019).
Fig. 1 Characteristic of GDNT score and Fibrosis index score (according to Pascal Pineau, 2019).
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Fig. 2 GDNT score (according to Pascal Pineau, 2019).
Fig. 2 Scorul GDNT (conform Pascal Pineau, 2019).

oferitd de examinarea cu ultrasunete (dimensiunile splinei).
Sistemul nostru de notare a fost capabil sa diferentieze corect
pacientii decompensati, compensati si fara ciroza. Curba ROC
a scorului GDNT a fost mai performanta decat toate sistemele
de notare testate (Figura 2).

in cele din urmi, am observat ci pacientii care au bene-
ficiat la un moment sau altul de un tratament cu interferon
tratati doar cu compusi hepato- protectorl. Clroza hepatica
(40,2% vs 61,7%, OR = 0,41; 95% CI = 0,22 - 0,77; p=0,003)
si complicatiile acesteia (33% vs 57,4%, OR = 0,37; 95% CI:
0,15 - 0,87; p=0,034) au fost mai putin prevalente la pacientii

were greatly improved by comparison with those treated only
with hepato-protective compounds. Liver cirrhosis (40.2%
vs 61.7%, OR = 0.41; 95% CI = 0.22 to 0.77, p=0.003) and its
complications (33% vs 57.4%, OR=0.37; 95% CI: 0.15 to 0.87,
p=0.034) were less prevalent in interferon-treated patients.

Discussion

The official evidence of chronic hepatitis in Moldova Re-
public dates back from 1966 (Lupasco 1., 2017), when was
initiated the registration of viral B hepatitis. The HBsAg sero-
prevalence in our country has been reported more frequently
since the 1990s. Thus, in 1994 Kostrita S. and co-authors found
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tratati cu interferon.

Discutii

Dovada oficiala a hepatitei cronice din Republica Moldova
dateaza din 1966 (Lupasco I., 2017), cand a fost initiata in-
registrarea hepatitei virale B. Seroprevalenta Ag HBs in tara
noastra a fost raportata mai frecvent inca din anii 90. Astfel,
in 1994, Kostrita S. si coautori au gasit Ag HBs in 12,5% (la
donatori) 1n sudul Republicii Moldova, comparativ cu 4,5% in
nordul tirii. in 1998, J. A. Drobeniuc si coautorii au detectat Ag
HBs1n 13,2%, anti-HBsAg in 19,5% si anti-HBcor (asociate sau
nu cu Ag HBs sau anti-HBsAg) in 71,5% din 1183 probe serice
donatoare de sange, precum si pe 145 de probe de sange a co-
piilor de la 1 luna la 15 ani. S-a remarcat ca zona de sud a tarii
este relevanta pentru o prevalenta mai mare de Ag HBs, varsta
medie a persoanelor cercetate (in 24,6%) a fost de 18-29 ani.
Aceste cercetari se numara printre primele publicatii din anii
90, care descriu frecventa crescuta a hepatitei cronice virale in
Republica Moldova.

Este evidenta relatia dintre prevalenta ridicata a Ag HBs
in anii 90, in special, la varsta frageda si evolutia bolilor he-
patice B si D avansate astizi la categoria de varsti inaintati. in
acelasi timp, sugeram ca persoanele cu Ag HBs pozitiv, in anii
1980-1990 au servit atat ca surse de infectie intrafamiliald, cat
si comunitara, nu numai pentru transmiterea VHB, ci si pen-
tru transmiterea VHD. Datele statistice privind seroprevalenta
VHD in perioada 1980-2000, sunt, practic, indisponibile in lit-
eratura de specialitate, ceea ce ingreuneaza viziunea noastra
despre particularitatile epidemiologice ale acestei infectii in
tara noastra.

Oficial, hepatita virala Delta este inregistrata in perioada
1990-1991 in Republica Moldova. Andriuta C. a remarcat in
1988 (J. Zdravohranenie, 1988) ca prevalenta infectiei cu VHD
in tara noastra este ridicati. intr-un studiu amplu, au remar-
cat donatori de sange cu Ag HBs pozitiv: 17,6% din ei aveau
anticorpi anti-HDV IgM pozitivi si 35,1% aveau anticorpi anti-
VHD IgG pozitivi; diabetici cu Ag HBs pozitiv (38,8%) - 19%
aveau anticorpi anti-HDV IgG, iar 12,5% - anticorpi anti-VHD
IgM; pacienti cu hepatita cronica Ag HBs pozitiva (44,1%): an-
ticorpi anti-HDV IgG - 46,7%, anticorpi anti-VHD IgM - 17,9%.
Rezultatele acestui studiu a demonstrat prevalenta ridicata a
infectiei virale cu VHB si VHD in tara noastra.

In acelasi timp, se poate observa ci distributia acestor
infectii este variat, fiind identificatd in diferite grupuri. In
1989, Viazov S. si coautorii au publicat (J. de Microbiologie, Ep-
idemiologie si Imunobiologie, nr. 10) date despre raspandirea
infectiei cu virusul Delta in tarile Uniunii Sovietice. Rezultatele
obtinute au fost evidente si au relevat o serie de particularitati
epidemiologice ale infectiei cu virusul Delta In tara noastra,
cand a fost inregistrata cea mai mare rata de VHD in randul
tarilor europene analizate - 17,6%.

Dupa 2000, problema hepatitei cronice virale ramane in
atentia cercetatorilor din tara noastra. Datele statistice ofi-
ciale releva o scadere continua a incidentei hepatitei virale
acute B, C si D. In pofida acestui fenomen pozitiv, este inci
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HBs antigen of 12.5% (in donors) in the south of the Republic
of Moldova compared to 4.5% in the north of the country. In
1998, Drobeniuc ].A. and co-authors detected HBsAgin 13.2%,
anti-HBsAg in 19.5% and anti-HBcor (associated or not with
HBsAg or antiHBsAg) in 71.5% from 1183 serum samples
blood donors as well as on 145 blood samples of children from
1 month to 15 years. It was noted that the southern area of
the country is relevant for a higher prevalence of HBsAg, the
mean age of the investigated persons (in 24.6%) were 18-29
years. This research is among the first public in the 90s, which
describes the increased frequency of chronic viral hepatitis in
the Republic of Moldova.

It is evident the relationship between the high prevalence
of HBsAg in the 90s, especially at the younger age and the evo-
lution of advanced liver disease B and D today at the older age
category. At the same time, we suggest that HBsAg positive
individuals from the 1980-1990 served as both intrafamilial
and community-based sources of infection not only for HBV
transmission but also for transmission of HDV. Statistical data
on the seroprevalence of HDV during the period 1980-2000
are practically not available in the literature, which makes dif-
ficult our vision about the epidemiological particularities of
this infection in our country.

Official viral Delta hepatitis is registered from the 1990-
1991 in the Republic of Moldova. Andriuta C. remarked in
1988 (/. Zdravohranenie, 1988) that the prevalence of viral
delta infection in our country is high. In a large study, they
remarked form HBsAg positive donors, 17.6% had anti-HDV
IgM positive and 35.1% anti-VHD IgG positive; HBsAg positive
diabetics (38.8%) - 19% anti-VHD IgG, 12.5% - anti-VHD IgM;
HBsAg-positive chronic hepatitis patients (44.1%): anti-VHD
IgG 46.7%, anti-VHD IgM 17.9%. The results of this study dem-
onstrated the high prevalence of viral infection with HBV and
HDV in our country.

At the same time, it can be noticed that the distribution of
these infections is varied, being identified in different groups.
In 1989 Viazov S. and coauthors published (J. of Microbiolo-
gy, Epidemiology and Immunobiology, no. 10) data about the
spread of delta infection in the countries of the Soviet Union.
The results obtained were obvious and revealed a number of
epidemiological peculiarities of the delta virus infection in our
country, when had the highest rate of HDV recorded among
the European countries analyzed - 17.6%.

After 2000, the problem of chronic viral hepatitis remains
in the attention of researchers in our country. The official
statistical data reveal a continuous decrease in incidence of
acute viral hepatitis B, C, and D. In spite of this positive phe-
nomenon, it is still threatening that morbidity through severe
forms of chronic viral hepatopathy increases, in other words,
the high levels of cirrhosis caused by viral B and D infection,
as well as hepatocellular carcinoma induced by these viruses.
The prevalence of chronic viral hepatitis D during 2000-2011,
which appears to be about 4.47% on a 58.19% background
of chronic viral hepatitis B. At the same time, the dynamics of
multi-year morbidity through chronic viral hepatitis Delta in-
creased between 2000 and 2011 from 12.6% to 38.57%.



amenintator ca morbiditatea prin forme severe de hepatopa-
tie virala cronica creste; cu alte cuvinte, nivelurile ridicate de
ciroza cauzata de infectia virala B si D, precum si de carcino-
mul hepatocelular indus de aceste virusuri. Prevalenta hepa-
titei cronice virale D in perioada 2000-2011, care pare sa fie
de aproximativ 4,47% pe un fond de hepatita virala cronica
de 58,19%, in acelasi timp, dinamica morbiditatii multianuale
prin hepatita virala cronica Delta a crescut intre 2000 si 2011
dela 12,6% la 38,57%.

Prevalenta cirozei hepatice cauzate de virusul Delta a
fost dublata, astfel ca 1n anul 2000 au existat 4,86 cazuri, iar
in 2011 a ajuns la 10,22 cazuri la 100 mii de locuitori. Ciro-
za hepatica cauzata de VHB are, de asemenea, o prevalenta
crescuta de la 16,41 in 2000 la 57,88 la 100.000 populatie in
anul 2011. In structura de varsti a hepatitei virale cronice si
a cirozei hepatice B cu sau fara antigen Delta, cei mai afectati
sunt adultii, aceasta ar putea fi determinat de vaccinarea im-
potriva VHB a copiilor care a inceput in 1989, precum si de
vaccinarea conform programului de imunizare, efectuata in
toamna anului 1994. In acelasi timp, a fost realizati vaccin-
area copiilor nascuti in 1988-1993, anterior nevaccinati.

Si chiar cu aceste masuri profilactice, cum ar putea fi
explicata cresterea morbiditatii prin hepatita virala cronica
si ciroza hepatica cu VHB si VHD, in randul adultilor? Situatia
care se creeaza in tara noastra sugereaza clar, ca dobandirea
de VHB are loc, in special, in copilarie, iar masurile profilactice
nu sunt aplicate Tn mod corespunzator sau sunt ineficiente.
Aceste statistici ofera doar partial peisajul hepatitei cronice
Delta in Republica Moldova, bazandu-se doar pe datele
prezentate de institutiile medicale, unde sunt inregistrati doar
pacienti simptomatici, iar screening-ul VHD pentru purtatorii
de Ag HBs este foarte scazut. Adesea, pacientii diagnosticati cu
ciroza hepatica virald B raman la discretia medicului lor pen-
tru a fi evaluati pentru VHD, un numar mare dintre ei nefiind
testati pentru VHD, considerand ca singurul tratament existent
cu Interferon este contraindicat in acest stadiu de dezvoltare
al bolii, deci o mare parte din acesti oameni s-au pierdut din
vedere. Majoritatea studiilor publicate sunt doar cateva cazuri
cu diferite trasaturi medicale. Prin urmare, informatiile sunt
dispersate, stiind ca rata prevalentei este adesea inegala la
nivel regional, unele zone fiind hiperendemice in infectia cu
virusul Delta (in partea de sud a tdrii), In timp ce altele sunt
mai mici, de exemplu, in nordul tarii. Datele privind prevalenta
ar fi mai consistente, atunci cand analizele vor fi efectuate pe
anumite categorii medicale; sau se vor efectua studii clinice
asupra infectiei hepatice virale Delta la pacientii cu hepatita
cronica Ag HBs pozitiva sau cu ciroza hepatica pozitiva cu Ag
HBs. Lipsa studiilor multicentrice asupra infectiei cronice vi-
rale Delta in tara noastra este un impediment pentru viziunea
clara asupra acestei patologii. Cunoasterea prevalentei reale
a infectiei cronice cu VHD este esentiald pentru intelegerea
gravitatii acestei probleme de sanatate, importanta pentru an-
ticiparea impactului sau viitor asupra sistemului de sanatate,
precum si pentru asigurarea unei finantari adecvate pentru
aceastd boala din partea sistemului de sanatate.

Hepatita virald Delta in Moldova

The prevalence of liver cirrhosis caused by delta virus
was doubled, so in 2000 there were 4.86 cases and in 2011
it reached 10.22 cases per 100 thousand residents. Liver cir-
rhosis caused by VHB also has an increased prevalence from
16.41 in 2000 to 57.88 per 100,000 population in 2011. In
the age structure of chronic viral hepatitis and liver cirrhosis
B with or without Delta antigen the most affected are adults,
which could be determined by the HBV vaccination of children
that began in 1989 and vaccination according to the immuni-
zation program was carried out in the autumn of 1994. At the
same time, vaccination of children born in 1988-1993 previ-
ously unvaccinated was realized.

And even by these prophylactic measures, how would be
explained the increase of morbidity by chronic viral hepatitis
and liver cirrhosis with HBV and HDV among adults? The
situation that is created in our country clearly suggests that
the acquisition of HBV occurs mostly in childhood, and the
prophylactic measures are not properly applied or effective.
These statistics provide only partially the landscape of
chronic viral delta hepatitis in the Republic of Moldova,
being based only on the data presented by the medical
institutions, where only symptomatic patients are registered,
and the HDV screening for HBsAg carriers is very low. Most
published studies are only a few cases with different medical
features. Therefore, the information is scattered, knowing
that prevalence rates are often uneven at regional level,
some areas being hyper endemic in delta virus infection (in
the southern part of the country), while others are at a lower
rate, for example the north of the country. Data on prevalence
would be more consistent when analyzes will be performed on
specific medical categories; or clinical trials will be performed
on Delta viral hepaticinfection in patients with HBsAg-positive
chronic hepatitis or HBsAg-positive liver cirrhosis. The lack
of multicenter studies on Delta’s viral chronic infection in our
country is an impediment to the clear view on this pathology.
And knowing the real prevalence of chronic infection with
HDV infection is essential to understanding the severity of this
health problem, important for anticipating its future impact on
the health system, and also for ensuring an adequate funding
for this disease from the health system.

Conclusions

Hepatitis delta is a significant health problem in Moldova.
Intra-familial transmission of hepatitis, especially prevalent
the application of active screening measures as well as the
availability of antiviral therapy are the urgent measures that
need to be applied in the Republic of Moldova.
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Concluzii

Hepatita Delta reprezinta o problemad importanta de
sanatate in Moldova. Transmiterea intrafamiliala a hepatit-
ei, In special, In sudul tarii, este responsabild de anticiparea
complicatiilor. Aplicarea masurilor de screening activ precum
si disponibilitatea terapiei antivirale sunt masurile urgente
care necesita a fi aplicate in Republica Moldova.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

La momentul actual, modificarile stromei inconjuratoa-
re sunt recunoscute drept un element crucial al dezvoltarii,
progresiei, invaziei, angiogenezei, si metastazarii cancerului
mamar, precum si drept potentiale tinte terapeutice. in tumo-
rile glandei mamare, vasele limfatice reprezinta componentul
major al microambiantei tumorale. Controlul hormonal al
dezvoltarii vaselor limfatice este un subiect controversat timp
de decenii, dar ramane, in mare parte, neexplorat.

Ipoteza de cercetare

Identificarea vaselor limfatice D2-40 pozitive, precum si
a interrelatiilor acestora cu receptorii hormonali si statusul
HER2, poate avea o semnificatie clinicd pentru pacientii cu
cancer mamar.

Noutatea adusa literaturii stiintifice din domeniu

Estrogenii si progesteronul au un rol esential in limfangio-
genezd, fapt confirmat prin corelatia inversa dintre cantitatea
de celule ER+ sau PR+ si expresia D2-40, marker al endoteliu-
lui limfatic.

Rezumat

Introducere. in patologia oncologici feminina, cancerul
mamar este cel mai frecvent tip de cancer diagnosticat si prin-
cipala cauza de deces. Unul dintre cei mai importanti factori
de prognostic este prezenta metastazelor limfonodale, evalua-
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What is not known yet, about the topic

Alterations of surrounding stroma are now recognized as
a critical element for breast cancer development, progression,
invasion, angiogenesis, metastasis as well as potential thera-
peutic targets. In breast tumor tissues, lymphatic vessels are
major components of the tumor microenvironment. The hor-
monal control of lymphatic vessels is an important issue for
decades but remains largely unexplored.

Research hypothesis

Identification of D2-40 positive lymphatic vessels and their
relationships with hormone receptors, HER2 status could
have a strong clinical impact for breast cancer patients.

Article’s added novelty on this scientific topic

Estrogens and progesterone seem to have a crucial role
in lymphangiogenesis, the amount of ER+ or PR+ carcinoma
cells being inversely related with the expression of D2-40, a
marker of lymphatic endothelium.

Abstract

Introduction. In female oncological pathology, breast can-
cer is the most commonly diagnosed cancer and the leading
cause of cancer death. Lymph node metastasis is one of the
most important survival predictor, this being crucial for tumor
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rea acestora fiind esentiala pentru stadializarea tumorii si sta-
bilirea planului de tratament. Studiile in domeniu sugereaza
cd metastazarea este direct corelata cu densitatea vaselor lim-
fatice In tumoarea propriu-zisa si in regiunea peritumorala.
Scopul cercetarii date a constat in analiza distributiei vaselor
limfatice (regiunea intratumorala vs peritumorala), precum si
arelatiilor dintre limfangiogeneza tumorala si diversi parame-
tri (precum expresia receptorilor hormonali si statusul HER2,
varsta pacientelor, gradul tumorii).

Material si metode. 84 cazuri de carcinoame mamare au
fost analizate 1n ceea ce priveste profilul molecular (expresia
ER, PR, HER2) si densitatea vaselor limfatice in stroma in-
tratumorala (D2-40it) si peritumoralda (D2-40pt) cu ajutorul
marker-ului endoteliului limfatic D2-40. De asemenea, au fost
analizate relatiile statistice dintre subtipurile moleculare de
cancer mamar si parametrii clinici principali.

Rezultate. Valori numerice maximale, atit a D2-40it cat
si a D2-40pt, au fost atinse 1n cazul carcinoamelor mamare
triplu-negative (19 si 17, respectiv). In cazul subtipului lu-
minal A s-a stabilit o corelatie pozitiva dintre D2-40it si ER
(r=0,611, p=0,012) si o corelatie negativa dintre D2-40pt si
varsta (r = -0,533, p=0,033). D2-40pt a corelat pozitiv cu D2-
40it (r=0,676,p=0,011) in subtipurile HER2+ si triplu-negativ
(r = 0,631, p=0,028). in ultimul mentionat, D2-40pt a inregis-
trat o corelatie inversa cu varsta (r = -0,584, p=0,046). Anali-
zand subtipurile moleculare per total, am determinat corelatii
pozitive dintre D2-40it si gradul tumorii (r = 0,289, p=0,008).
Numarul vaselor limfatice intratumorale a prezentat o relatie
inversa cu varsta (r = -0,242, p=0,026), expresia receptorilor
hormonali ER (r=-0,339, p=0,002) si PR (r =-0,245, p=0,024).
in tumorile G2 si G3, D2-40pt a corelat cu D2-40it (r = 0,542,
p=0,000069 si r = 0,558, p=0,000206, respectiv). in cazul tu-
morilor G3, s-au stabilit corelatii inverse dintre D2-40it si a
celulelor tumorale ER+ (r =-0,406, p=0,016), precum si varsta
pacientelor (r =-0,432, p=0,009).

Concluzii. Densitatea vaselor limfatice intratumorale co-
releaza cu expresia receptorilor hormonali. Intensitatea lim-
fangiogenezei este mai naltd la pacientii mai tineri. Densitatea
vaselor limfatice intratumorale este direct proportionala cu
numadrul vaselor peritumorale.

Cuvinte cheie: cancer mamar, D2-40, DVL, microambianta
tumorala, subtipuri moleculare, ER, PR.

Introducere

In patologia oncologici feminini, cancerul mamar este cel
mai frecvent tip de cancer diagnosticat si principala cauza de
deces. Ratele de incidenta crescute sunt atribuite factorilor de
risc cunoscuti legati de menstruatie (varsta timpurie la me-
narha, varsta tardiva la menopauza), reproducere (nuliparita-
tea, varsta inaintata la prima nastere si putini copii), adminis-
trarea de hormoni exogeni (utilizarea contraceptivelor orale si
terapia de substitutie hormonala), aport de alcool si antropo-
metrie (greutate excesiva si distributie de grasime corporala);
pe cand aldptarea si activitatea fizica sunt recunoscute drept
factori de protectie [1].

Prezenta metastazelor limfonodale este unul dintre cei mai
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staging and therapy planning. Studies suggest that metastasi-
zing is directly correlated with the density of lymphatic ves-
sels in the tumor itself and in the peritumoral area. The goal of
present study was to study lymphatic vessels’ distribution (in-
tratumoral vs peritumoral areas) as well as the relationships
between tumor lymphangiogenesis and various parameters
(such as hormone receptors and HER2 status, patients’ age,
tumor grade).

Material and methods. 84 cases of breast carcinomas
were analyzed in terms of their molecular profile (ER, PR,
HER2 expression) and lymphatic vessels’ density determined
in the intratumoral stroma (D2-40it) and peritumoral area
(D2-40pt), using the lymphatic endothelium marker D2-40.
The relationships with different molecular subtypes of breast
cancer and main clinical parameters were also analyzed.

Results. Maximal values of both D2-40it and D2-40pt
were achieved in case of triple-negative breast carcinomas
(19 and 17, respectively). For luminal A, a positive correlati-
on was detected between D2-40it and ER (r = 0,611, p=0,012)
and a negative correlation between D2-40pt and age (r =
-0,533, p=0,033). D2-40pt positively correlated with D2-40it
(r = 0,676, p=0,011) in HER2+ subtype and in triple-negati-
ve breast carcinomas (r = 0,631, p=0,028). D2-40pt negative-
ly correlated with age in triple-negative subtype (r = -0,584,
p=0,046). Analyzing overall molecular subtypes, we have
found a positive correlation between D2-40it and tumor’s
grade (r = 0,289, p=0,008). Intratumoral lymphatic vessels’
amount negatively correlated with age (r = -0,242, p=0,026),
hormone receptors ER (r=-0,339, p=0,002) and PR (r =-0,245,
p=0,024). In G2 and G3 tumors, D2-40pt correlated with D2-
40it (r=0,542,p=0,000069 and r = 0,558, p=0,000206 respec-
tively). In case of G3 tumors intratumoral lymphatic vessels
negatively correlated with ER+ carcinoma cells (r = -0,406,
p=0,016) and patients’ age (r = -0,432, p=0,009).

Conclusions. Intratumoral lymphatic vessel density cor-
relates with the expression of hormone receptors. The lym-
phangiogenesis rate is higher in younger patients. The deve-
lopment of intratumoral and peritumoral lymphatic vessels is
directly related.

Key words: breast carcinoma, D2-40, LVD, tumor microen-
vironment, molecular subtypes, ER, PR.

Introduction

In female oncological pathology, breast cancer is the most
commonly diagnosed cancer and the leading cause of cancer
death. Elevated incidence rates are attributed to known risk
factors related to menstruation (early age at menarche, later
age at menopause), reproduction (nulliparity, late age at first
birth, and few children), exogenous hormone intake (oral con-
traceptive use and hormone replacement therapy), nutrition
(alcohol intake), and anthropometry (excessive weight and
body fat distribution); whereas breastfeeding and physical ac-
tivity are recognized as protective factors [1].

Lymph node metastasis is one of the most important sur-
vival predictor for patients with cancers, this being crucial for



importanti predictori ai supravietuirii pentru pacientii cu can-
cer, aceasta fiind cruciald pentru stadializarea tumorii si planifi-
carea tratamentului [2]. Metastazele implica nu in ultimul rand
si vasele limfatice [3]. De-a lungul timpului, vasele limfatice au
fost considerate drept o conducta pasiva pentru metastaze, ofe-
rind canale pentru tranzitul celulelor tumorale catre nodurile
limfatici santinela. La randul sau, limfangiogeneza, adica forma-
rea de noi vase limfatice, a fost in mod traditional umbrita prin
evidentierea prioritara a sistemului vascular sanguin (angioge-
neza). Studiile recente au evidentiat totusi un rol activ, mult mai
complex a vaselor limfatice in raspandirea metastatica a tumo-
rii, reglementata de o serie complexa de factori limfangiogeni,
chemokine si subtipuri de celule imune [4, 5].

Limfangiogeneza indusd de tumora este mediata de fac-
torii de crestere limfangiogeni care sunt produsi si secretati
de celulele canceroase propriu-zise si / sau de componentele
microambiantei tumorale, cum ar fi mastocitele, macrofagele
sau trombocitele activate [5]. In prezent, limfangiogeneza este
frecvent caracterizata prin densitatea vaselor limfatice (DVL),
care este determinata prin numararea directa a vaselor limfa-
tice [6]. Diverse studii au determinat ca limfangiogeneza este
direct corelata cu gradul de metastazare a tumorilor solide in
nodurile limfatice din carcinomul oral cu celule scuamoase,
adenocarcinom de prostata, cancer colorectal [6-9]. In ultimii
ani, cercetdtorii si-au concentrat atentia asupra factorilor de
crestere a endoteliului vascular C si D (VEGF-C si VEGF-D) in
evolutia cancerului. Supraexprimarea fie a VEGF-C, fie a VEGF-
D 1n tumori a activat semnificativ dezvoltarea vaselor limfatice
asociate tumorii (in principal la marginile tumorii) si a crescut
incidenta metastazelor limfonodale. Pe 1langa sporirea densi-
tatii vaselor limfatice, actiunea factorilor de crestere limfan-
giogeni se manifesta si prin cresterea in dimensiune a vaselor
limfatice [5].

Limfangiogeneza poate avea loc atat la periferia tumorii, cat
si In interiorul masei celulare maligne, desi exista o parere po-
pulara precum ca vasele limfatice nu pot fi recrutate in cuibul
tumoral. Aceasta idee a fost sustinuta si de absenta de markeri
adecvati (pana la epoca D2-40), capabili de a distinge endote-
liul vaselor sangvine si limfatice. Desi rolul vaselor limfatice pe-
ritumorale a fost descris In metastazarea tumorii, nu este clar
daca acelasi lucru este valabil si pentru vasele intratumorale,
deoarece acestea sunt adesea colabate sau ocluzionate de celu-
lele tumorale si, posibil, nefunctionale [4, 5, 10-12].

D2-40, un anticorp monoclonal IgG2a generat impotriva
antigenului oncofetal membranar M2A, a fost initial identificat
in liniile celulare dezvoltate din carcinomul ovarian, precum
si neoplazii a celulelor germinative. Acesta ulterior a fost ra-
portat drept un marker specific pentru endoteliul limfatic In
tesuturile neafectate si neoplazice [10].

Qian et al. a demonstrat ca limfangiogeneza din nodul lim-
fatic santinela precede metastazarea, vasele neoformate fiind
dilatate, iar endoteliul venulelor, traditional inalt, devine apla-
tizat. Aceste evenimente induc cresterea fluxului limfatic, pro-
moveaza diseminarea metastatica si sculpteaza un raspuns
imun permisiv [2, 5].

Studiile in domeniu indica faptul cd vasele limfatice peritu-
morale au fost asociate cu metastaze limfonodale a cancerului
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tumor staging and therapy planning [2]. Metastasis involves
also lymphatic vessels [3]. Historically, lymphatic vessels were
considered as a somewhat passive conduit for metastasis by
simply providing channels for tumor cells to transit to senti-
nel lymph nodes. In turn, lymphangiogenesis, the formation of
new lymphatic vessels, has traditionally been overshadowed
by a greater emphasis being placed on the blood vascular sys-
tem (angiogenesis). Recent studies have however highlighted
a much more complex, active role for the lymphatic vasculatu-
re in metastatic tumor spread, regulated by a complex array of
lymphangiogenic factors, chemokines, and immune cell sub-
sets [4, 5].

Tumor-induced lymphangiogenesis is mediated by lym-
phangiogenic growth factors that are produced and secreted
by the cancerous cells themselves and / or by the components
of tumor microenvironment, such as mast cells, macrophages,
or activated platelets [5]. Nowadays it's common to charac-
terize lymphangiogenesis by lymphatic vessel density (LVD),
which is determined by directly counting lymphatic vessels
[6]. Various studies have shown that lymphangiogenesis is di-
rectly correlated with the extent of metastasis of solid tumors
in lymph nodes in oral squamous cell carcinoma, prostate ade-
nocarcinoma, colorectal cancer [6-9]. In recent years, resear-
chers have focused on the role of vascular endothelial growth
factors C and D (VEGF-C and VEGF-D) in cancer progression.
The overexpression of either VEGF-C or VEGF-D in tumors sig-
nificantly increased tumor-associated lymphatic vessel growth
(primarily at the tumor margin) and increased incidence of
lymph node metastasis. In addition to increasing lymphatic ves-
sel density, lymphangiogenic growth factors also act to enlarge
and dilate lymphatic vessel size [5].

Lymphangiogenesis can occur both at the tumor periphery
and within the malignant cell mass, although there were a po-
pular belief that lymphatic vessels were not recruited within
tumor nest. This idea was supported by the lack of suitable
markers (before the D2-40 era) that could distinguish blood
and lymphatic vascular endothelium. Although the role of
peritumoral lymphatic vessels has been described in tumor
metastasis, it is not clear if the same is true for intratumoral
vessels, because they are often collapsed or occluded by tumor
cells and thereby possibly nonfunctional [4, 5, 10-12].

D2-40, an IgG2a monoclonal antibody generated against an
oncofetal membrane antigen M2A, has been identified in ova-
rian carcinoma cell lines and germ cell neoplasia and has been
reported to be a specific marker for lymphatic endothelium in
normal and neoplastic tissue [10].

Qian et al. prooved that lymphangiogenesis in the sentinel
lymph node precedes metastasis, the newly formed vessels
being dilated, and the venous endothelium, traditionally high,
becomes flattened. These events induce increased lymphatic
flow, promote metastatic dissemination and sculpt a permissi-
ve immune response [2, 5].

Studies in the field indicate that peritumoral lymphatic
vessels have been associated with lymph node metastases of
breast cancer. To date, the impact of the presence and density
of intratumoral vs peritumoral lymphatic vessels on the survi-
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mamar. Pana in prezent nu se cunoaste impactul prezentei si
densitatii limfaticelor intratumorale vs peritumorale asupra
supravietuirii pacientilor cu cancer de san [10, 13]. De ase-
menea, exista putine date cu privire la relatiile dintre DVL si
receptorii hormonali sau statusul HER2.

Scopul cercetdrii date a constat in analiza distributiei va-
selor limfatice (regiunea intratumorala vs peritumorala), pre-
cum si a relatiilor dintre limfangiogeneza tumorala si diversi
parametri, precum expresia receptorilor hormonali si statusul
HERZ2, varsta pacientelor, gradul tumorii.

Material si metode

84 de cazuri de carcinoame ductale invazive au fost pre-
levate la Spitalul Clinic Municipal Arad, Romania, in perioada
anilor 2013-2016. Varsta pacientelor a fost cuprinsa intre 37
si 85 de ani, media fiind de 67,9 + 8,6 (Tabelul 1). Toate pacien-
tele nu a fost supuse radio- sau chimioterapiei pana la opera-
tie. Studiul a fost aprobat de Comitetul de Etica a Universitatii
de Stat de Medicina si Farmacie “Nicolae Testemitanu”, Chisi-
ndu, Republica Moldova (nr. 33/37 din 12.02.2018).

Metoda histologicd

Specimenele au fost fixate in formalina tamponata 10% si,
traditional, incluse in parafina. Blocurile de parafina au fost
folosite pentru crearea de blocuri tisulare microarray cu aju-
torul TMA Grand Master (3DHISTECH Ltd., Budapest, Hunga-
ry). Microarray-urile sunt produse prin extragerea de mostre
tisulare de forma cilindrica din diferite blocuri cu reinsertia
ulteriora a acestora intr-un singur bloc recipient. Din fiecare
microarray au fost tdiate o serie de sectiuni de 4 pm. O parte
din sectiuni au fost utilizate pentru coloratia cu hematoxilin
si eozina (HE), iar restul - pentru imunohistochimie. Sectiu-
nile pentru HE au fost colorate de Leica Autostainer XL (Lei-
ca Biosystems, Newcastle UponTyne, UK) si montate automat
(Leica CV5030, Leica Biosystems, Newcastle UponTyne, UK). In
vederea determinadrii tipului histologic a tumorii si evaluarea
gradului (scorul Notthingam) cazurile au fost examinate de 3
morfopatologi independenti. Sectiunile potrivite au fost alese
pentru colorarea imunohistochimica.

Imunohistochimie

Eseurile imunohistochimice a fost efectuata automat de
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val of breast cancer patients is unknown [10, 13]. There is also
little data on the relationship between DVL and hormone re-
ceptors or HER2 status.

The goal of present research was to study lymphatic ves-
sels’ distribution (intratumoral vs peritumoral areas) as well
as the relationships between tumor lymphangiogenesis and
various parameters (hormone receptors and HER2 status, pa-
tients’ age, tumor grade).

Material and methods

84 cases of ductal invasive breast carcinomas were col-
lected at the Arad Clinical Hospital, Romania, between 2013-
2016. Patients ranged between 37 and 85 years old, mean of
age being 67,9 + 8,6 (Table 1). All patients did not undergo ra-
dio- or chemotherapy before surgery. The study was approved
by the Ethics Committee of Nicolae Testemitanu State Univer-
sity of Medicine and Pharmacy, Chisinau, Moldova (no. 33/37
from 12.02.2018).

Histological method

The specimens were fixed in 10% buffered formalin and
paraffin embedded as traditionally. Paraffin blocks were used
for creation of tissue microarrays by means of TMA Grand
Master (3DHISTECH Ltd., Budapest, Hungary). Tissue mi-
croarrays are paraffin blocks produced by extracting cylin-
drical tissue cores from different paraffin donor blocks and
reembedding these into a single recipient (microarray) block.
A series of 4 um sections were cut from these microarrays.
Some were used for hematoxylin and eosin (H&E) staining,
while others for immunohistochemistry. Sections for H&E
were stained automatically by Leica Autostainer XL (Leica Bi-
osystems, Newcastle UponTyne, UK) and mounted automati-
cally (Leica CV5030, Leica Biosystems, Newcastle UponTyne,
UK). Cases were evaluated by 3 independent pathologists for
histological tumor type and grade estimation (Notthingam
score). Appropriate sections were selected for immunohisto-
chemical stains.

Immunohistochemistry

Immunohistochemical staining was performed automati-
cally by Leica Bond-Max (Leica Biosystems, Newcastle Upon-

Tabelul 1. Varsta pacientelor, gradul tumorii si subtipurile moleculare determinate.
Table 1. Patients’ age, tumor’s grade and the established molecular subtypes.

Subtip molecular // Molecular subtype

luminal A luminal B HER2+ triplu-negativ
0,
n (%) luminal A luminal B HER2+ triple-negative
16 (19%) 43 (51,2%) 13 (15,5%) 12 (14,3%)
Media +
) _ ediazm 70,4473 69,5+ 6,8 60,6 + 4,2 66,8+ 6,2
Varsta, ani Average + m
Age, years Medi
ge. eciana 72,5 67,0 60,0 64,5
Median
Cradul ¢ B Gl 0 0 0
ra ul umorii G2 30 5
Tumor’s grade
G3 13 8 8

Notd: m - eroarea standard a mediei.
Note: m - standard average error.



Tabelul 2. Date despre anticorpi utilizati in studiu.
Table 2. Data regarding antibodies used in the study.
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Anticorpi Sursa Clona Dilutia Sistem de detectie Sistem de demascare  Timp de incubare
Antibodies Sourse Clone Dilution Detection system Systems of retrieval Time of incubation
PR 16

Leica Bond (Leica Biosystems,

ER Newcastle UponTyne, UK) 6F11 . .
Ready-to-use 20 min, ER2 30 min
Bond Polymer Refine

Ki-67 MM1 Detection System

HER?2 Novocastra (Leica Biosystems, CB11
Newcastle UponTyne, UK)

D2-40 . . .
Abcam (Cambridge, UK) gp36 1:40 10 min, ER1 60 min

(anti-podoplanind)

Notd: PR - receptor pentru progesteron; ER - receptor pentru estrogen; HER2 - human epidermal growth receptor 2; ER1 - Bond Epitope Retrieval Solution 1,
pH6; ER2 - Bond Epitope Retrieval Solution 2, pH9, Leica Biosystems, Newcastle UponTyne, UK.
Note: PR - progesterone receptor; ER - estrogen receptor; HER2 — human epidermal growth receptor 2; ER1 - Bond Epitope Retrieval Solution 1, pH6; ER2 - Bond

Epitope Retrieval Solution 2, pH9, Leica Biosystems, Newcastle UponTyne, UK.

Leica Bond-Max (Leica Biosystems, Newcastle UponTyne,
UK). Demascarea antigenului a fost obtinuta prin utilizarea de
Bond Epitope Retrieval Solution 1 sau 2 (pH 6 si pH 9, respec-
tiv) (Leica Biosystems, Newcastle UponTyne, UK). Datele refe-
ritoare la anticorpii utilizati pentru stabilirea subtipului mo-
lecular si pentru identificarea vaselor limfatice pot fi regasite
in Tabelul 2. DAB (3,3’-diaminobenzidind) a fost aplicat drept
substrat cromogen, iar hematoxilina Mayer a fost colorantul
aditional utilizat pentru contracolorarea nucleilor.

Metode de cuantificare

Pentru clasificarea specimenelor de cancer mamar in func-
tie de profilul molecular, receptorii hormonali (ER - recepto-
rul pentru estrogen si PR - receptorul pentru progesteron) au
fost evaluati In functie de scorul Allred [14]. Acesta a fost de-
terminat luand an calcul proportia de celule colorate si de in-
tensitatea coloratiei. Pragul pozitivitatii (cut-off-ul) pentru ER
si PR a fost de 10%, iar pentru Ki-67 - de 20%. Proteina HER2
(receptorul pentru factorul uman de crestere epidermala 2)
a fost apreciata conform recomandarilor Societatii Americane
de Oncologie Clinica [15]. In baza Consensului International
de Experti 2015 de la St Gallen, profilul imunohistochimic al
subtipurilor moleculare a fost urmatorul: ER+ si/ sau PR+,
HER2-, Ki-67 <20% pentru subtipul luminal A; ER+ si / sau
PR+, HER2+ si/ sau Ki-67 >20% pentru luminal B; ER-, PR-,
HER2+ pentru subtipul HER2+ [16]. Specimenele in care a lip-
sit coloratia pentru ER, PR si HER2 au fost calificate ca subtip
triplu-negativ. In studiul dat nu am folosit CK 5/6 si EGFR pen-
tru a stabili subtipul bazal.

Pentru a determina zonele carcinomului cu cel mai mare
numadr de vase limfatice distinct evidentiate, sectiunile imu-
nocolorate au fost initial studiate la obiectivul x100. Cuantifi-
carea a fost facuta la microscopul Axio Imager A2 (Carl Zeiss,
Germany). Distributia limfaticelor fata de celulele tumorale si
alte componente ale stromei a fost analizata in zonele cu cel

Tyne, UK). Antigen retrieval was achieved by using of Bond
Epitope Retrieval Solution 1 or 2 (pH 6 and pH 9, respective-
ly) (Leica Biosystems, Newcastle UponTyne, UK). Information
about antibodies used to establish the molecular subtype and
to identify lymphatic vessels can be found in Table 2. DAB
(3,3’-diaminobenzidine) was applied as a chromogen substra-
te and Mayer’s hematoxylin was the additional dye used for
the counterstaining of nuclei.

Methods of quantification

To classify specimens of breast cancer according to the
molecular profile, hormone receptors (ER - estrogen receptor
and PR - progesterone receptor) were evaluated according to
Allred score [14]. It was determined depending on the propor-
tion of cells which are stained and the intensity of staining.
The cut-off value for ER and PR was 10%. HER2 (human epi-
dermal growth factor receptor 2) protein was appreciated ac-
cording to the recommendations of the American Society of
Clinical Oncology [15]. According to St Gallen International
Expert Consensus 2015, the immunohistochemical profile of
molecular subtypes was as follows: ER+ and/ or PR+, HER2-,
Ki-67 <20% for luminal A; ER+ and/ or PR+, HER2+ and/ or
Ki-67 >20% for luminal B/HER2+; ER-, PR-, HER2+ for HER2+
subtype [16]. The specimens which stained negatively for ER,
PR, and HER2 protein were qualified as triple-negative sub-
type. We did not use CK 5/6 and EGFR to establish basal-like
subtype.

For evaluation of LVD, the immunostained sections were
scanned at low magnification (x100) to determine the areas of
carcinoma with the greatest number of distinctly highlighted
vessels. Counting was done by means of Axio Imager A2 mi-
croscope (Carl Zeiss, Germany). Zones with greatest number
of D2-40 positive lymphatic vessels were analyzed in terms
of distribution of lymphatic vessels related to tumor cells and
other components of the stroma. Then we counted the num-
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mai mare numar de vase D2-40 pozitive. Numarul vaselor
limfatice din stroma intratumorala (D2-40it) si peritumorala
(D2-40pt) a fost evaluat separat, In 3 campuri microscopice
pentru fiecare, la marirea x200. Am considerat vasele limfati-
ce ca fiind intratumorale daca acestea erau localizate complet
in cuibul tumoral. Valoarea finala a DVL pentru fiecare caz a
fost exprimata prin media aritmetica a celor trei campuri.

Analiza datelor

Datele au fost stocate intr-o baza de date MS Excel 2010 si
analizate cu ajutorul programului SPSS (SPSS Statistics 23.0;
IBM, Chicago, IL, USA). in acest studiu am utilizat coeficientul
de corelatie a lui Pearson si am considerat p<0,05 drept sem-
nificativ statistic.

Rezultate

Majoritatea tumorilor (48 de cazuri din 84/ 57,1%) au fost
moderat diferentiate (G2), urmate in 35 de cazuri (41,7%) de
cele slab diferentiate (G3) si doar 1 caz (1,2%) a avut un grad
inalt de diferentiere (G1).

Studiul imunohistochimic a pus in evidenta 44 de cazuri de
subtip luminal B (51,2%), 16 cazuri luminale A (19%), 13 ca-
zuri HER2+ (15,5%) si 12 cazuri (14,3%) carcinoame mamare
triplu-negative.

D2-40 a colorat exclusiv endoteliul vaselor limfatice in
conformitate cu ghidul producatorului (Figura 1A). Vasele
limfatice D2-40 pozitive au fost distribuite neuniform, aveau
o forma neregulata si lumen cu perete subtire. Vasele limfati-
ce intratumorale au fost depistate rar (media si deviatia std.
fiind de 1,07 = 2,76 vs 1,87 * 3,03 pentru D2-40pt), ocazional
continand grupuri de celule tumorale invadante (Figura 1B) si
avand un lumen deschis (Figura 1C, D), Vasele limfatice peritu-
morale au fost mult mai dilatate (Figura 1E si F). De remarcat
ca valorile numerice maximale atat ale D2-40it, cat si ale D2-
40pt au fost obtinute in cazul carcinoamelor mamare triplu-
negative (respectiv 19 si 17).

in cazul subtipului luminal A, a fost detectatd o corelatie
pozitiva intre D2-40it si ER (r = 0,611, p=0,012) precum si o
corelatie negativa intre D2-40pt si varsta (r =-0,533, p=0,033).

D2-40pt a corelat pozitiv cu D2-40it (r = 0,676, p=0,011) In
subtipul HER2+. Aceeasi corelatie pozitiva a fost regasita si in
carcinoamele mamare triplu-negative (r = 0,631, p=0,028). In
plus, In cadrul subtipului HER2+, D2-40pt a corelat negativ cu
varsta pacientelor (r =-0,584, p=0,046).

Analizand subtipurile moleculare per total, am determinat
corelatii pozitive dintre D2-40it si gradul tumorii (r = 0,289,
p=0,008). Totodatd, numarul vaselor limfatice intratumorale
a fost intr-o relatie inversa cu varsta (r = -0,242, p=0,026), re-
ceptorii hormonali ER (r = -0339, p=0,002) si PR (r = -0,245,
p=0,024).

In tumorile G2 si G3, D2-40pt a corelat cu D2-40it
(r = 0,542, p=0,000069 si r = 0,558, p=0,000206, respectiv).
in cazul tumorilor G3, s-au stabilit corelatii inverse dintre nu-
marul vaselor limfatice intratumorale si celulele tumorale ER+
(r=-0,406, p=0,016) precum si virsta pacientelor (r = -0,432,
p=0,009).
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ber of lymphatic vessels from intratumoral (D2-40it) and peri-
tumoral (D2-40pt) stroma separately, 3 microscopic fields for
each, at x200 magnification. We considered lymphatic vessels
as being intratumoral if they were completely located within
the tumor nest. The final value of LVD for each case was expre-
ssed by the arithmetic average of the three fields.

Data analysis

A MS Excel 2010 database was used to store the data that
were statistically analyzed with SPSS statistical software pac-
kage (SPSS Statistics 23.0; IBM, Chicago, IL, USA). We used
Pearson’s correlation coefficient and considered a p<0,05 as
statistically significant.

Results

Most of tumors (48 cases out of 84/ 57,1%) were modera-
tely differentiated (G2); 35 cases (41,7%) were poorly differen-
tiated (G3) and only 1 case (1,2%) had a high grade of differen-
tiation (G1).

Immunohistochemical staining revealed 44 cases of lumi-
nal B subtype (51,2%), 16 cases of luminal A (19%), 13 cases
of HER2+ (15,5%) and 12 cases (14,3%) of triple-negative
breast carcinomas.

D2-40 stained the endothelium of lymph vessels according
to the manufacturer’s guide (Figure 1A). The D2-40-positive
lymphatic vessels were unevenly distributed, had irregular
morphology and thin-walled lumens. Intratumoral lymphatic
vessels were very rare (mean and std. deviation being 1,07 *
2,76 vs 1,87 * 3,03 for D2-40pt), with opened lumens (Figure
1B) and occasionally contained invading tumor-cell clusters
(Figure 1C). The peritumoral lymphatic vessels were enlar-
ged and dilated (Figure 1D). Notably, maximal values of both
D2-40it and D2-40pt were achieved in case of triple-negative
breast carcinomas (19 and 17, respectively).

For luminal A, a positive correlation was detected between
D2-40itand ER (r=0,611, p=0,012) and a negative correlation
between D2-40pt and age (r =-0,533, p=0,033).

D2-40pt positively correlated with D2-40it (r = 0,676,
p=0,011) in HER2+ subtype. Same positive correlation
was found in triple-negative breast carcinomas (r = 0,631,
p=0,028). D2-40pt negatively correlated with age in this mole-
cular subtype (r =-0,584, p=0,046).

Analyzing overall molecular subtypes, we have found
a positive correlation between D2-40it and tumor’s grade
(r = 0,289, p=0,008). The amount of intratumoral lymphatic
vessels negatively correlated with age (r = -0,242, p=0,026),
and hormone receptors ER (r = -0,339, p=0,002) and PR
(r=-0,245, p=0,024).

In G2 and G3 tumors, D2-40pt correlated with D2-40it
(r = 0,542, p=0,000069 and r = 0,558, p=0,000206, respec-
tively). In case of G3 tumors intratumoral lymphatic vessels
negatively correlated with the number of ER+ carcinoma cells
(r=-0,406, p=0,016) and patients’ age (r =-0,432, p=0,009).

Discussion

Multiple studies in the field indicate that tumor-associa-
ted lymphangiogenesis does occur in various human cancers.



Limfangiogeneza in carcinoamele mamare

Fig. 1 Diverse localizari ale vaselor limfatice In carcinoame mamare.
(A) Vase limfatice D2-40+ intr-o zona neafectata. De remarcat vasele sangvine colorate negativ (asterisc); (B) Carcinom mamar invaziv.
Invazie limfovasculara (asterisc); (C, D) Carcinom mamar invaziv, vase intratumorale D2-40+; (E, F) Carcinom mamar invaziv.
Vase limfatice in aria peritumorald (coloratie imunohistochimica anti-D2-40, contracolorare cu hematoxilind Mayer).

Fig. 1 Different localization of lymphatic vessels in breast carcinomas.
(A) Lymphatic vessels D2-40+ in an unaffected region. Note the negatively colored blood vessels (asterisk); (B) Invasive breast carcinoma.
Lymphovascular invasion (asterisk); (C, D) Invasive breast carcinoma, intratumoral D2-40+ vessels; (E, F) Invasive breast carcinoma.
Lymphatics in the peritumoral area (anti-D2-40 immunohistochemical staining, Mayer’s hematoxylin counterstaining).

Discutii It promotes metastasis and has prognostic value for patients.
Multiple studii de specialitate indicd faptul ci limfango- Specifically, the presence of peritumoral lymphatic vessels sig-
geneza asociatd tumorii are loc in diferite tipuri de cancere. nificantly correlated with lymph node metastasis, being more
Aceasta promoveaza metastazarea si are o valoare prognosti- prevalent in node-positive vs node-negative patients. Peritu-

ci pentru pacienti. Mai exact, prezenta vaselor limfatice peri- moral lymphatic vessels were also identified as a key prognos-
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tumorale sustine metastazarea limfonodala, ultima fiind mai
intensa la pacientii cu limfonoduli pozitivi vs negativi. Vase-
le limfatice peritumorale au fost, de asemenea, recunoscute
drept un indicator cheie a prognosticului influentand rata de
supravietuire a pacientilor cu cancer mamar [5]. Din pacate,
actualul studiu nu dispune de date cu privire la metastazarea
in nodurile limfatice santinela si / sau organele la distanta.

Unele studii au demonstrat absenta limfangiogenezei in
cancerul de san, in timp ce altele au raportat prezenta vaselor
limfatice in cancerul mamar. Padera et al., precum si Leu et al.
considera ca practic nu exista vase limfatice in cadrul masei
tumorale [11, 12]. ins3, in lucrarea dati am demonstrat ci
limfangiogeneza are loc si in interiorul cuibului tumoral, fapt
confirmat prin identificarea directa a vaselor limfatice intra-
tumorale D2-40+.

In literatura de specialitate sunt disponibile putine date re-
feritor la specificul limfangiogenezei in diferite subtipuri mo-
leculare ale carcinoamelor mamare, desi este recunoscut ca
metastazarea decurge in mod diferit [17]. Similar rezultatelor
noastre, Arnaout-alkarain et al. au demonstrat ca prezenta va-
selor limfatice D2-40+ coreleaza cu varsta mai tanara a paci-
entelor, gradul Tnalt al tumorii, gradul nuclear inalt si numarul
de celule ER pozitive [18]. Aceste observatii sustin ideea ca, cu
cat varsta este mai tanara cu atat este mai mare rata limfango-
genezei, respectiv, cu atat mai rau este prognosticul.

Corelatiile negative dintre D2-40it si expresia receptorilor
hormonali (ER si PR) sugereaza ca estrogenii si progesteronul
ar putea avea roluri protectoare. Aceasta ipoteza este sustinu-
ta si de valorile maximale atat a D2-40it, cat si a D2-40pt in
cazurile de carcinoame mamare triplu-negative, ce nu expre-
seaza ER si PR. Raica et al. a demonstrat, de asemenea, ca in
subtipul triplu-negativ de cancer mamar se atesta o densitate
mai mare a vaselor limfatice si supraexprimarea VEGF-C si D
[19]. In unul din studiile noastre, am demonstrat ca in tumori-
le triplu-negative, mastocitele intratumorale coreleaza puter-
nic cu cele peritumorale [20]. Aceste celule sunt capabile de
a stimula limfangiogeneza; respectiv, aceeasi dinamica a fost
observata in studiul actual si in cazul vaselor limfatice.

Contrar celor mentionate mai sus, Morfoisse et al. recent
au demonstrat ca estradiolul stimuleaza activarea transcripti-
onala a genelor legate de limfangiogeneza: VEGFR-3, VEGF-D,
Lyve-1 si genele HAS, astfel stimuland dezvoltarea capilarelor
limfatice. Pierderea ERa s-a soldat cu reducerea expresiei ge-
nelor limfangiogene VEGFR-3 si Lyve-1, atat in vivo cat si in vi-
tro [21]. Mai mult, Brown et al. au demonstrat ca dezvoltarea
postnatald a vaselor limfatice ovariene este asociata cu cres-
terea foliculilor ovarieni. Potrivit acestui grup de cercetatori,
vasele limfatice ovariene se dezvoltd conform unui model tem-
poral corespunzator aparitiei foliculilor secundari, producatori
de estrogeni. Astfel, factorii de crestere limfangiogeni sunt re-
glati impresionant de agenti foliculogeni, FSH si estradiol [22].

Interrelatiile dintre vasele limfatice intratumorale si peri-
tumorale in carcinomul mamar sunt putin reflectate in litera-
tura de specialitate. Rezultatele studiului de fata sugereaza o
corelatie pozitiva, puternica dintre limfangiogeneza tumorala
si micromediul Inconjurator, intensitatea fiind in functie de
subtipul molecular a carcinomului mamar.
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tic indicator for the survival rate of patients with breast cancer
[5]- Unfortunately, information regarding metastasis to senti-
nel lymph nodes and / or distant organs was not available in
our study.

Several studies have demonstrated the absence of lym-
phangiogenesis in breast cancer whereas others have repor-
ted the presence of lymphatic vessels in breast cancer. Padera
et al, as well as Leu et al. consider that there are virtually no
lymphatic vessels within the tumor mass [11, 12]. However,
we have proved that lymphangiogenesis does take place insi-
de of tumor nest by directly identifying D2-40 positive intratu-
moral lymphatic vessels.

Few data are available concerning the specific profile of
lymphangiogenesis in different molecular subtypes of breast
carcinomas, despite being shown that their metastatic portra-
it is different [17]. Similar to our findings, Arnaout-alkarain et
al. indicated that the presence of D2-40 positive lymph vessels
correlated with younger age, high tumor grade, high nuclear
grade, and amount of estrogen receptors [18]. These support
the idea that the younger the age - the higher the lymphangio-
genesis’ rate - the worse the prognosis.

Negative correlations between D2-40it and the expressi-
on of hormone receptors (ER and PR) suggest that estrogens
and progesterone could have a protective role. This idea is
supported by maximal values of both D2-40it and D2-40pt in
case of triple-negative breast carcinomas. Raica et al. has also
demonstrated that triple-negative subtype of breast cancer
correlates with higher LVD and overexpression of VEGF-C and
D [19]. In one of our studies, we demonstrated that in triple-
negative tumors, intratumoral mast cells strongly correlate
with peritumoral ones [20]. These cells are able to stimulate
lymphangiogenesis; the same dynamics being observed in the
current study and in the case of lymphatic vessels.

Conversely, Morfoisse et al. have recently showed that es-
tradiol targets VEGFR-3, VEGF-D, Lyve-1, and HAS gene expre-
ssion, thus stimulating development of lymphatic capillaries.
Loss of ERa reduces lymphangiogenic gene expression VEG-
FR-3 and Lyve-1 in vivo and in vitro [21]. Moreover, Brown et
al. have shown that ovarian lymphatic vasculature develops
postnatally and is associated with ovarian follicle growth.
According to this group of scientists, the ovarian lymphatic
vasculature develops in conformity to a temporal pattern
corresponding to the establishment of estrogenic secondary
follicles; thus lymphangiogenic growth factors are strikingly
regulated by folliculogenic stimuli, FSH, and estradiol [22].

The interrelationships between intratumoral and peritu-
moral lymphatic vessels in breast carcinoma are poorly reflec-
ted in the literature. The results of the present study suggest a
positive, strong correlation between tumor lymphangiogenesis
and the surrounding microenvironment, the intensity being
depending on the molecular subtype of breast carcinoma.

Conclusions

Intratumoral lymphatic vessel density correlates with the
expression of hormone receptors. The lymphangiogenesis
rate is higher in younger patients. The development of intra-
tumoral and peritumoral lymphatic vessels is directly related.



Concluzii

Densitatea vaselor limfatice intratumorale coreleaza cu
expresia receptorilor hormonali. Intensitatea limfangiogene-
zei este mai Tnalta la pacientii mai tineri. Densitatea vaselor
limfatice intratumorale este direct proportionalda cu numarul
vaselor peritumorale.

Declaratia de conflict de interese
Nimic de declarat.

Contributia autorilor

Toti autorii au contribuit in mod egal la aceasta lucrare.

Multumiri

Aceasta cercetare a fost sustinutd de grantul CNFIS-
FDI-2018-0459 oferit de catre Ministerul Educatiei si Cerceta-
rii din Romania. Aducem sincere multumiri echipei Disciplinei
de Histologie si Centrului de Cercetare in Angiogeneza, Uni-
versitatea de Medicina si Farmacie ,Victor Babes”, Timisoara,
Romania.

Referinte / references

1. Bray F, Ferlay J., Soerjomataram I. Global Cancer Statistics 2018 :
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36
Cancers in 185 Countries. Ca Cancer J Clin. 2018; 68:394-424.

2. Qian C, Berghuis B., Tsarfaty G., Bruch M., Kort E., Ditlev ]. et al. Pre-
paring the “soil”: the primary tumor induces vasculature reorganiza-
tion in the sentinel lymph node before the arrival of metastatic cancer
cells. Cancer Res. 2006; 66 (21):10365-10376.

3. Alitalo K., Tammela T, Petrova T. Lymphangiogenesis in development
and human disease. Nature. 2005, 438: 946-953.

4. Schoppmann S. Lymphangiogenesis, inflammation and metastasis.
Anticancer Res. 2005; 25 (6 C): 4503-4511.

5. Christiansen A., Detmar M. Lymphangiogenesis and Cancer. Genes and
Cancer, 2011; 2 (12): 1146-1158.

6. Pak K, Jo A, Choi H,, Choi Y,, Kim H., Cheong J. The different role of
intratumoral and peritumoral lymphangiogenesis in gastric cancer
progression and prognosis. BMC Cancer, 2015; 15 (1):1-8.

7. RenW, Gao L., XuY, Zhao L., Zhi K.Q,, Qi H., Li P. Study on relationship
between expression of podoplanin and lymph node metastasis in oral
squamous cell carcinoma. Shanghai Journal of Stomatology, 2012; 21
(4): 437-441.

8. Roma A, Magi-Galluzzi C,, Kral M., Jin T, Klein E., Zhou M. Peritumoral
lymphatic invasion is associated with regional lymph node metasta-
ses in prostate adenocarcinoma. Mod Pathol. 2006; 19 (3): 392-398.

9. Kaneko I, Tanaka S, Oka S., Kawamura T, Hiyama T, Ito M., Yoshihara
M., Shimamoto F, Chayama K. Lymphatic vessel density at the site of
deepest penetration as a predictor of lymph node metastasis in sub-
mucosal colorectal cancer. Dis Colon Rectum, 2007; 50 (1):13-21.

10. El-Gohary Y., Metwally G., Saad R., Robinson M., Mesko T, Poppiti R.
Prognostic significance of intratumoral and peritumoral lymphatic
density and blood vessel density in invasive breast carcinomas. Am |
Clin Pathol, 2008; 129 (4): 578-586.

11. Padera T.,, Kadambi A., Di Tomaso E., Carreira C., Brown E., Boucher Y.,
Choi N., Mathisen D., Wain J., Mark E., Munn L., Jain R. Lymphatic me-
tastasis in the absence of functional intratumor lymphatics. Science,
2002; 296 (5574): 1883-1886.

12. Leu A, Berk D., Lymboussaki A., Alitalo K., Jain R. Absence of function-
al lymphatics within a murine sarcoma: a molecular and functional
evaluation. Cancer Res, 2000; 60: 4324-4327.

Limfangiogeneza in carcinoamele mamare

Declaration of conflict of interests
Nothing to declare.

Contribution of authors
All authors equally contributed to this work.

Acknowledgements

This work was supported by CNFIS-FDI-2018-0459 grant
offered by Romanian Ministry of Education and Research. We
want to thank the team of the Department of Histology and
Angiogenesis Research Center, Victor Babes University of Me-
dicine and Pharmacy, Timisoara, Romania.

13. Zhang S., Zhang D,, Yi S.,, Gong M,, Lu C, Cai Y., Tang X., Zou L. The
relationship of lymphatic vessel density, lymphovascular invasion,
and lymph node metastasis in breast cancer: a systematic review and
meta-analysis. Oncotarget, 2017; 8 (2): 2863-2873.

14. Allred C., Harvey J., MD B,, Clark G. Prognostic and predictive factors
in breast cancer by immunohistochemical analysis. Mod Pathol, 1998;
11: 155-168.

15. Wolff A, Hammond M,, Allison K., Harvey B., Mangu P, Barlett J., Bilous
M, Ellis [, Fitzgibbons P, Hanna W, Jenckins R., Press M., Spears P,
Vance G., Viale G., Mcshane L., Dowsett M. Human Epidermal Growth
Factor Receptor 2 testing in breast cancer : American Society of Clini-
cal Oncology / College of American Pathologists Clinical Practice
Guideline Focused Update. J Clin Oncol, 2019; 36 (20): 2105-2122.

16. Coates A., Winer E., Goldhirsch A., Gelber R., Gnant M., Piccart-Geb-
hart M., Thiirlimann B., Senn H.-]., Panel Members. Tailoring therapies
- improving the management of early breast cancer: St Gallen Inter-
national Expert Consensus on the Primary Therapy of Early Breast
Cancer 2015. Ann Oncol, 2015; 26 (8): 1533-1546.

17. Raica M,, Cimpean A, Ceausu R, Ribatti D., Gaje P. Interplay between
mast cells and lymphatic vessels in different molecular types of
breast cancer. Anticancer Res., 2013; 33 (3): 957-964.

18. Arnaout-Alkarain A., Kahn H., Narod S., Sun P, Marks A. Significance of
lymph vessel invasion identified by the endothelial lymphatic marker
D2-40 in node negative breast cancer. Mod Pathol. 2007; 20 (2): 183-
191.

19. Raica M., Cimpean A., Ceausu R., Ribatti D. Lymphatic microvessel
density , VEGF-C , and VEGFR-3 expression in different molecular
types of breast cancer. Anticancer Res., 2011; 31 (5): 1757-1764.

20. Carpenco E., Ceausu R, Cimpean A, Gaje P, Saptefrati L., Fulga V., Da-
vid V., Raica M. Mast cells as an indicator and prognostic marker in
molecular subtypes of breast cancer. In Vivo, 2019; 33 (3):743-748.

21. Morfoisse F, Tatin F, Chaput B, Therville N., Vaysse C., Metivier R. et
al. Lymphatic vasculature requires estrogen receptor « signaling to
protect from lymphedema. Arterioscler Thromb Vasc Biol., 2018; 38:
1346-1357.

22. Brown H., Robker R, Russell D. Development and hormonal regula-
tion of the ovarian lymphatic vasculature. Endocrinology, 2010; 151
(11): 5446-5455.



OPEN 8 ACCESS

ARTICOL DE CERCETARE

Evaluarea defectelor osoase ale
crestei alveolare la maxilarul
superior

Alexandru Ghetiu'*, Dumitru Sirbu't, Vadim Jurjiu®t
!Catedra de chirurgie oro-maxilo-faciald si implantologie orald ,Arsenie Gutan’,
Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu,
Republica Moldova.

Data primirii manuscrisului: 25.08.2020
Data acceptarii spre publicare: 26.11.2020

Autor corespondent:

Alexandru Ghetiu, doctorand, asist. univ.

Catedra de chirurgie oro-maxilo-faciald si implantologie orald ,Arsenie Gutan”
Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”

str. Toma Ciorbd, 1, Chisindu, Republica Moldova, MD-2004

e-mail: alexandrughetiu@gmail.com

Ce nu este cunoscut, deocamdata, la subiectul abordat

Ramane neelucidata problema masurarii cat mai exacte
a dimensiunilor defectelor osoase de creasta alveolara si a
volumului acestora. Aceste date ne ajuta in alegerea tehnicii
de reconstructie osoasa, a materialului si a zonei donor in rec-
oltarea grefelor autogene.

Ipoteza de cercetare

Analiza defectelor osoase de creasta alveolara pe tomogra-
fia computerizatd cu fascicol conic si fotograme furnizeaza
date precise si complexe.

Noutatea adusa literaturii stiintifice din domeniu

Articolul aduce cu sine informatii suplimentare in evalu-
area defectelor osoase de creasta alveolara, informatii de-
spre efectuarea si analiza examenului fotografic, tehnici de
masurare a defectelor pe tomografia computerizata.

Rezumat

Introducere. Pentru evaluarea defectelor osoase de creas-
td alveolarad exista mai multe metode clinice si paraclinice cum
ar fi: examenul fotografic, analiza modelelor de studiu, fisa cli-
nicad parodontald, metodele radiologice si scanarea intraorala.
Articolul a avut drept scop prezentarea tehnicilor de masurare
si analiza a defectelor osoase care au fost utilizate la pacientii
ce au necesitat reabilitare orala implanto-protetica.

Material si metode. In articol au fost analizate defectele
osoase de creasta alveolara la maxilarul superior la 70
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What is not known, yet about the topic

The precise measuring of the dimensions of alveolar rid-
ge bone defects and their volume remains an issue. The data
presented in the article are of great help while choosing the
suitable bone reconstruction techniques as well as material
and donor area in the autogenic grafts harvesting.

Research hypothesis

Cone beam computed tomography and photograms provi-
de accurate and complex data for assessment of alveolar ridge
bone defects.

Article's added novelty on this scientific topic

The article provides additional information on the follow-
ing aspects: assessment of alveolar ridge bone defects, con-
duct and analysis of photographic examination, as well as
techniques for measuring defects on computed tomography:.

Abstract

Introduction. To assess the alveolar ridge bone defects
several clinical and paraclinical methods have been applied.
These were: photographic examination, analysis of study pat-
terns, periodontal clinical recording, radiological methods and
intraoral scanning. The purpose of the article was to analyze
and present the techniques for measuring and assessment of
bone defects used in patients that require implant-prosthetic
rehabilitation.

Material and methods. The research study analyzed al-



pacienti, 27 de barbati si 43 femei, cu varsta cuprinsa intre
18-67 ani, media fiind 42,1 +1,4 ani. in total, au fost analizate
79 de defecte osoase, dintre care, 26 de defecte orizontale,
1 defect vertical si 52 de defecte combinate. Evaluarea
defectelor osoase a fost realizata prin analiza CBCT-urilor si
pozelor pre- si intra-operatorii. Analiza statistica a datelor
s-a realizat utilizand programele Microsoft Excel si IBM SPSS
Statistics 22.

Rezultate. Cele mai multe defecte de creasta alveolara
au fost Intalnite la nivelul dintilor 1.4 si 2.4, 21 defecte osoa-
se (10,6%) si respectiv 22 defecte osoase (11,1%). Latimea
crestei in zona defectului a variat intre 1,1 mm (la defectele
orizontale) si 12,3 mm (la defectele verticale) constituind o
medie de 3,9 + 0,1 mm, mediana fiind 3,5 mm. Dupa evalua-
rea defectelor In cele trei planuri au fost obtinute: lungimea
defectelor intre 4,6-52,3 mm, cu media 18,4 + 1,2 mm; latimea
defectelor a fost cuprinsa intre 0,4-5,9 mm, cu o medie de 3,4 +
0,1 mm; fnaltimea defectelor osoase a variat intre 0,5-9,6 mm,
formand, in medie, 3,9 + 0,1 mm.

Concluzii. Metodele de evaluare prezentate in articol au
furnizat multiple date suplimentare despre defectul osos de
creastd alveolara, ceea ce a oferit o evaluare complexa a defec-
tului. Totalitatea metodelor enumerate reprezinta modalitati
de evaluare a defectelor osoase si pot fi utiliziate atat solitar,
cat si combinate intre ele pentru obtinerea unei imagini cat
mai complexe a cazului clinic.

Cuvinte cheie: defect osos de creasta alveolara, CBCT, exa-
men fotografic, reconstructie osoasa.

Introducere

Defectele de creasta alveolard sunt un impediment in calea
reabilitarii orale implanto-protetice. Deseori, din cauza lipsei
de tesut osos alveolar, tratamentul implantologic este com-
plicat sau chiar imposibil. Osul alveolar, care mentine dintii si
este situat pe maxilarul superior si mandibuld, este conside-
rat a fi o entitate separata. Initiatorul si centrul de crestere al
osului alveolar este organul dentar. De fapt, Insasi dezvolta-
rea organului dentar permite crearea, dezvoltarea si cresterea
osului alveolar. Aceasta este o situatie unica: cand un organ,
dintele, joacad rolul unui centru de crestere regional pentru
tesutul osos vecin [1], conform studiilor din domeniu, de aici
survine si notiunea de complex dento-alveolar. Khoury F. si
colab. mentioneaza ca ligamentul parodontal este si el parte
a acestui complex, influentand direct troficitatea procesului
alveolar, astfel, formandu-se o entitate care ar trebui identifi-
cata ca atare si denumita ,entitatea functionala odontologica”
(engl. OFE) [2]. Autorii considera ca OFE poate fi definita ca o
structura formata din 3 elemente anatomice: dinti, os si liga-
ment parodontal, care sunt independente, dar conectate em-
briologic si fiziologic.

Procesul alveolar este o structura dependenta de dinti, iar
dezvoltarea sa este strict legata de eruptia dentara. Se cunoas-
te foarte bine ca apar modificari volumetrice marcante in locul
edentatiei ca urmare a pierderii dentare; nu numai corticala
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veolar ridge bone defects of the upper jaw area, in 70 patients,
27 men and 43 women, aged between 18 and 67 years, the
mean age constituted 42.1 years * 1.4. Overall, 79 bone defects
have been analyzed: 26 horizontal defects; 1 vertical defect;
and 52 combined defects. The assessment of bone defects was
carried by the analysis of pre/intraoperative CBCT imaging.
Statistical analysis of the data was done using the Microsoft
Excel and IBM SPSS Statistics 22 programs.

Results. Most alveolar ridge defects have been found at the
level of the teeth 1.4 and 2.4, respectively 21 cases (10.6%)
and 22 cases of bone defects (11.1%). The width of the ridge
in the defect area ranged from 1.1 mm (in horizontal bone de-
fects) to 12.3 mm (in vertical bone defects), thus, constituting
an average length 3.9 + 0.1 mm, and the median one - 3.5 mm.
After assessing the defects in the three planes the following
data have been obtained: the length of the defects was betwe-
en 4,6-52,3 mm, with an average of 18,4 + 1,2 mm; the width
of the defects was between 0,4-5,9 mm, with an average of 3,4
+ 0,1 mm; the height of the defects ranged from 0.5 to 9.6 mm,
with an average of 3.9 + 0.1 mm.

Conclusions. The assessment methods presented in the
research paper provided multiple data on the alveolar ridge
bone defects, in this way ensuring a complex analysis of such
kind of abnormalities. The listed methods reveal ways of as-
sessing bone defects and can be used both alone or combined
to obtain a more complex picture of the clinical case.

Key words: alveolar ridge bone defect, CBCT, photographic
examination, bone reconstruction.

Introduction

Alveolar ridge bone defects constitute an impediment to
implant-prosthetic rehabilitation. Often, due to the lack of al-
veolar bone tissue, the implant treatment can be difficult or
even impossible. The alveolar bone, which maintains the teeth
and is located on the upper and lower jaws, is considered to
be a separate entity. The growth center of the alveolar bone is
the dental organ. In fact, the development of the dental organ
allows the creation, development and growth of the alveolar
bone. This is a unique situation when an organ, tooth, plays
the role of a regional growth center to surrounding bone tis-
sue [1], hence the notion of dento-alveolar complex comes.
Khoury F. et al. mention that the periodontal ligament is also
part of this complex, it being capable to influence directly the
alveolar process trophicity, thus forming an entity that can be
identified as the ,,odontological functional entity” (engl. OFE)
[2]. The authors consider that OFE can be defined as a struc-
ture consisting of three anatomical elements: teeth, bone, and
periodontal ligament, which are considered to be indepen-
dents, but, at the same time, are connected embryologically
and physiologically.

The alveolar process is a tooth-dependent structure, and
its development is strictly dependent on dental eruption. It is
well known that marked volumetric changes occur in the pla-
ce of dental loss. As a result of dental loss, not only the alveo-
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vestibulara alveolara se resoarbe, dar, in consecintd, intreaga
latime a crestei este redusa [3]. Excluderea dintelui si, in con-
secinta, a ligamentului parodontal din complexul dento-alveo-
lar sau din OFE duce la efecte inevitabile asupra elementului
ramas: osul alveolar.

Cauzele si conditiile pierderilor dentare, de asemenea,
conditioneaza modificarea crestelor alveolare. Pierderea tim-
purie a dintilor, infectiile osoase, boala parodontala, cavitatile
reziduale alveolare au un impact direct asupra modificarilor
crestelor alveolare. Anomaliile dento-maxilare au si ele un rol
major in cresterea, dezvoltarea si morfologia post-extractio-
nala alveolara. Hipo- sau oligodontia si tulburarile metabolice
perturba structura naturald a osului alveolar si/sau procesul
de crestere [4]. Dimensiunea verticala a crestei alveolare este,
adesea, conditionata de anomaliile morfologice manifestate
prin aparitia unei ocluzii adanci cu subdezvoltare In segmen-
tul posterior. Pe de alta parte, ocluzia deschisa anterioara sau
laterald (cu spatiu infraocluzal, ca urmare a parafunctiilor,
cum ar fi suptul degetului mare) afecteaza, de asemenea, pro-
cesul alveolar [4]. Parodontopatia marginala cronica participa
semnificativ la modificarile procesului alveolar dentat si, ca
rezultat, asupra celui edentat, unii autori descriind si rolul ei
resorbtiv asupra osului peri-implantar viitor [5, 6].

Astfel, resorbtia alveolara va fi evaluata in functie de etio-
logie, care se clasifica Tn mai multe categorii (Seban si colab.,
2003, Harris, 1997) [7, 8]:

= Etiologia patologica: resorbtia osoasa postextractiona-
13; parodontopatia marginala cronica cu atrofie osoasa;
parodontopatia apicala; defectele posttraumatice; defec-
tele osoase maxilare dupa extirpari tumorale; malforma-
tiile congenitale sau de dezvoltare; anomaliile anatomice
legate de sinusul maxilar, de canalul mandibular si de
nervul alveolar inferior.

Etiologia chirurgicala: extractiile traumatice, extractii de
dinti inclusi, rezectiile apicale, exereza de tumori, dar si
esecurile de implantare dentara.

Etiologia fiziologica: poate fi incriminata in urma pier-
derii dintilor si pneumatizarilor de sinus maxilar. Dupa
pierderea dentitiei resorbtia osului alveolar are loc ini-
tial orizontal in primele 6 luni, dupa care in directie ver-
ticala [9].

Cea mai raspandita clasificare a defectelor de creasta alve-
olari se considera dupi C. E. Misch (Figura 1). in dependenti
de gradul de atrofie, Misch clasifica creasta edentata in 4 tipuri:

* Tip A - os suficient, cu latimea >6 mm, Tnaltimea >12

mm, spatiu pentru coroand <15 mm.

» Tip B - os disponibil la limit3, care se imparte in 2 grupe
B+ (latimea 4-6 mm) si B-w (latimea 2,5-4 mm), inalti-
mea >12 mm, spatiu disponibil pentru coroana <15 mm.

= Tip C - os insuficient pe verticala (C-h inaltimea <12
mm) sau orizontald (C-w 0-2,5 mm), angularea ocluzala
>30°, spatiul pentru coroand >15 mm.

* Tip D - atrofia completa a crestei alveolare insotita de
atrofia marginii bazilare, maxilar plat, mandibula subtire
tip lama3, spatiul disponibil pentru coroana >20 mm.
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lar vestibular cortical is resorbed, but, the entire width of the
ridge is reduced [3]. Exclusion of the tooth and, consequently,
of the periodontal ligament from the dentoalveolar complex
or from the OFE leads to inevitable effects on the alveolar
bone.

The causes and conditions of dental loss, also lead to chan-
ges of the alveolar ridges. Early tooth loss, bone infections,
periodontal disease, residual alveolar cavities have a direct
impact on the changes of the alveolar ridges. Dentomaxillar
abnormalities also play a major role in alveolar post-extrac-
tion growth, development and morphology. Hypo-or oligo-
dontia and metabolic disorders disrupt the natural structure
of the alveolar bone and/or the growth process [4]. One the
one hand, the vertical size of the alveolar ridge is often con-
ditioned by morphological anomalies manifested by the ap-
pearance of a deep occlusion with underdeveloped posterior
segment. On the other hand, the anterior or lateral open oc-
clusion (with infraoclusal space, as a result of parafunctions,
such as thumb sucking) also affects the alveolar process [4].
Chronic marginal parodontopathy participates significantly in
the changes of the dental alveolar process and, as a result, in
the edentulous dentures some, authors also describe its resor-
ptive role on the future peri-implant bone [5, 6].

Thus, alveolar resorption is evaluated according to its etio-
logy, which is classified into several categories, as follows (Se-
ban et al., 2003, Harris, 1997) [7, 8]:

= Pathological etiology: post-extraction bone resorption;

chronic marginal parodontopathy with bone atrophy;
apical parodontopathy; post-traumatic defects; mandi-
bular bone defects after tumor removal; congenital or
growth abnormalities; anatomical abnormalities related
to the maxillary sinus, mandibular canal and inferior al-
veolar nerve.

= Surgical etiology: traumatic extractions, tooth extracti-

ons of included teeth, apical resections, tumor exegesis,
and dental implantation failures.
= Physiological etiology: can be considered as a result of
loss of teeth and maxillary sinus pneumatization. After
loss of teeth the resorption of the alveolar bone occurs
horizontally during the first 6 months, after which it goes
in a vertical direction [9].
The most common classification of alveolar ridge defects
is that of C. E. Misch (Figure 1). According to the degree of
atrophy, Misch divides the edentulous ridge into 4 types:
= Type A - sufficient bone, width >6 mm, height >12 mm,
crown space <15 mm.

= Type B - bone available at the limit, which is divided into
2 groups B+ (width 4-6 mm) and B-w (width 2,5-4 mm),
height >12 mm, space available for crown < 15 mm.

= Type C - insufficient bone in vertical position (C-h height
<12 mm) or horizontal (C-w 0-2.5 mm), occlusal angula-
tion >30°, crown space >15 mm.

= Type D - complete atrophy of the alveolar ridge accom-
panied by basilar edge atrophy, flat jaw, thin bladelike
mandible, space available for crown >20 mm.



in 1988, Cawood si Howell au impirtit statusul crestei al-
veolare in 6 clase (Figura 2):

Clasa I: creasta alveolara dentat3;

Clasa II: creasta alveolara la care s-au practicat extractii
dentare recent;

Clasa III: creasta alveolara edentata, suficient de inalta
si lata;

Clasa IV: creasta alveolara ascutitd, inalta, dar cu diame-
tru transversal mic;

Clasa V: creasta plata cu atrofie verticala si transversal3;
Clasa VI: creasta resorbitad in ambele sensuri, pana la osul
bazal.

Tipurile de defecte au fost grupate de citre Terheyden

Evaluarea defectelor osoase ale crestei alveolare

In 1988, Cawood and Howell divided the alveolar ridge
status into 6 classes (Figure 2):

Class I: full alveolar ridge;

Class II: alveolar ridge in which dental extractions have
been carried out recently;

Class III: edentulous alveolar ridge, sufficient height and
width;

Class IV: sharp alveolar ridge, high, but with small trans-
verse diameter;

Class V: flat ridge with vertical and transverse atrophy;
Class VI: ridge resorbed in both directions to the basal
bone.

Terheyden (2010) grouped the types of defects into 4

C—-h D

C—-w

Fig. 1 Clasificarea defectelor de creastd alveolara dupa C. E. Misch (Referinta: Sirbu D. Biomateriale in reconstructia crestelor alveolare

mandibulare 1n tratamentul implantar. Chisindu, 2018).

Fig. 1 Classification of alveolar ridge defects by C. E. Misch (Reference: Sirbu D. Biomateriale in reconstructia crestelor alveolare
mandibulare in tratamentul implantar. Chisindu, 2018).
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Fig. 2 Statusul crestei alveolare dupa Cawood si Howell (regiune anterioara si regiune laterala).
Fig. 2 Alveolar ridge status according to Cawood and Howell (anterior and lateral region).
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Fig. 3 Clasificarea defectelor osoase alveolare de catre Terheyden (2010) (Referinta: Cordaro L, Terheyden H. ITI Treatment Guide, Volume 7).
Fig. 3 Classification of alveolar bone defects by Terheyden (2010) (Reference: Cordaro L, Terheyden H. ITI Treatment Guide, Volume 7).

(2010) 1n 4 clase, care se refera la cantitatea de os lipsa in
raport cu implantul dentar pozitionat corect (Figura 3):
= 1/4: corticala vestibulara este redusad la mai putin de
50% din lungimea potentiala a implantului;

= 2/4: corticala vestibulara este redusd la mai mult de 50%
din lungimea potentiala a implantului; creasta este in-
gusta, ascutita, dar inalta;

= 3/4: corticala orala este redusa la mai putin de 50% din

lungimea potentiald a implantului, iar corticala vestibu-
lara este resorbita total;

= 4/4:reducerea totald a Indltimii crestei alveolare prin re-

sorbtia si corticalei sale orale.

Pentru evaluarea defectelor osoase de creasta alveolara
existd mai multe metode clinice si paraclinice: examenul fo-
tografic, analiza modelelor de studiu, fisa clinica parodontala,
metodele radiologice si scanarea intraorala.

Una din utilitatile mai putin scoase in evidenta ale fotogra-
fiei dentare este instrument de diagnostic. Acestui aspect i s-a
acordat mai putind importanta in trecut, dar care devine din
ce In ce mai vizibil in zilele noastre, ceea ce permite sa fie un
element util in realizarea planificarii digitale a unor variate
solutii chirurgicale [10]. Solutiile terapeutice estetice moder-
ne impun o analiza minutioasa estetica dento-faciala, care cu-
prinde, dupa Fradeani M., urmatoarele aspecte: analiza faciala,
analiza dento-labiald, analiza fonetic3, analiza dintilor, analiza
gingivala. Toate aceste informatii nu pot fi obtinute doar din
examinarea clinica directa ci, mai ales din examinarea foto-
grafiilor digitale, eventual utilizand programe speciale care
permit evidentierea parametrilor si dimensiunilor cazului in
parte [11].

Pentru a se putea asigura o viziune medicala completa cu

classes, which refer to the amount of bone missing in relation
to the correctly positioned dental implant (Figure 3):

= 1/4:vestibular cortical is reduced to less than 50% of the

potential length of the implant;

= 2/4: vestibular cortical is reduced to more than 50% of

the potential length of the implant; the ridge is narrow,
sharp, but high;

= 3/4: oral cortical bone is reduced to less than 50% of the

potential length of the implant, and the vestibular corti-
cal bone is totally resorbed;

= 4/4: total reduction of the height of the alveolar ridge by

resorption and its oral cortical bone.

For the assessment of alveolar ridge bone defects there
are several clinical and paraclinical methods: photographic
examination, analysis of study models, periodontal clinical
file, radiological methods, and intraoral scanning.

Dental photography was one of the less highlighted dia-
gnostic tools, but it is becoming more and more used nowa-
days, constituting a useful element in the digital planning
of various surgical solutions [10]. According to Fradeani M.,
modern aesthetic therapeutic solutions require a thorough
dentofacial aesthetic analysis, which includes, the following
aspects: facial, dentolabial, phonetic, tooth and gum exami-
nation. This information can be obtained not only from direct
clinical examination but, in particular, from the examination of
digital photographs using special programs to reveal the para-
meters and dimensions of each case in part [11].

In order to ensure a complete medical assessment with a
guided prosthetic bone reconstruction, it is necessary to ana-
lyze the state of static gearing of the two dental arches and
models performed after a prior impression of the arches. Stu-



o reconstructie osoasa protetic ghidatd, este necesara anali-
za starii de angrenare statica a celor doua arcade dentare si a
modelelor, executate dupa o prealabila amprentare a arcade-
lor. Modelele de studiu, denumite si diagnostice, sunt necesare
pentru observarea particularitatilor morfologice ale cAmpului
protetic dentat sau edentat. Pentru crestele edentate se va
determina: natimea, latimea, directia (orizontald, concava,
ascendenta mezial/distal, descendentda mezial/distal), forma
profilului pe sectiune (triunghiulara, parabolica, trapezoida-
13), aspect (neted, rugos, cu exostoze), dimensiunea mezio-dis-
tald a spatiului edentat, distanta de la creasta alveolara pana la
planul de ocluzie, aspectul versantilor crestei alveolare (reten-
tivi, neretentivi, neutri), insertia frenurilor si bridelor laterale.

Parodontograma este o metoda auxiliara in evaluarea de-
fectelor osoase, este metoda de stabilire a starii parodontiu-
lui dintilor adiacenti defectului osos. Scopul acesteia este de a
inregistra existenta si adancimea pungilor parodontale si ni-
velelor de atasament a dintilor sau implantului care limiteaza
defectul osos. Un eventual tratament parodontal sau peri-im-
plantar se va efectua simultan cu tratamentul defectului osos
sau amanat. in evaluarea defectelor osoase se apreciazi si lun-
gimea defectului, iar starea dintilor limitrofi vor conditiona
aceasta dimensiune.

Metodele radiologice In stomatologie sunt utilizate pentru
confirmarea diagnosticului clinic, planificarea tratamentului
si supravegherea evolutiei efectului terapeutic, aici putem
remarca utilizarea radioviziografiei dentare (RVG), ortopan-
tomografiei (OPG) si a tomografiei computerizate cu fascicol
conic (CBCT). Radioviziografia reprezinta metoda cea mai
simpla de Inregistrare radiologica a statusului dento-alveolar,
aceasta ne oferd procesarea imediata a imaginii pe ecranul
computerului, calitate naltd a imaginii, dar cu o captare limi-
tata la 1-3 dinti.

In calitate de metoda paraclinici de diagnostic serveste si
ortopantomografia, care permite obtinerea imaginii integre a
regiunii oro-maxilo-faciale. Metoda data este utilizata cel mai
frecvent in practica stomatologica datorita avantajelor sale:
tehnica de efectuare simpla, este suficient de informativa pen-
tru un diagnostic preventiv-orientativ, este accesibila, durata
scurta a procedurii, poate fi efectuata de orice specialist fara o
pregitire speciald, dozi de iradiere minima. Ins3 in unele situa-
tii clinice aceasta metoda nu ne ofera informatii suficiente [12].

Datorita progresului tehnico-stiintific si aparitia noilor me-
tode de tratament, apare necesitatea implimentarii noilor me-
tode de diagnostic cu o capacitate de prelucrare si prezentare
a informatiei in plan 3D. Aceasta a contribuit la implimentarea
computer tomografiei spiralate sau dentare cu fascicol conic,
utilizate ca instrument de diagnosticare si planificare al trata-
mentului [12]. De la introducerea sa la sfarsitul anilor 1990,
tomografia computerizata cu fascicol conic (CBCT) a devenit
0 metoda imagisticd comuna care furnizeaza date tridimensi-
onale ale scheletului facial, cu o expunere semnificativ mai re-
dusa la radiatii, perioade de scanare mai scurte si costuri mai
mici comparativ cu tomografia computerizata conventionala
[13]. Pentru stomatologia implantologicd, CBCT-ul a imbuna-
tatit evident planificarea tratamentului, deoarece ofera o re-
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dy models, also called diagnostic ones, are necessary for ob-
serving the morphological peculiarities of the dentulous or
edentulous prosthetic field. To assess the edentulous ridges
are applied the following determinants: height, width, directi-
on (horizontal, concave, mesial/distal ascending, mesial/distal
descendant), the shape of the profile per section (triangular,
parabolic, trapezoidal), appearance (smooth, rough, with exos-
toses), mesiodistal dimension of the edentulous space, distan-
ce from the alveolar ridge to the occlusion plane, appearance of
the slopes of the alveolar ridge (retention, non-retentive, neu-
tral), as well as insertion of the lateral frenes and bridles.

Periodontograma is an auxiliary method in the assessment
of bone defects, it is the method of determining the state of the
periodontium of teeth adjacent to the bone defect. Its purpose
is to record the presence and depth of periodontal bags and
attachment levels of the teeth or implant that limit the bone
defect. Possible periodontal or peri-implant treatment are
performed simultaneously with the treatment of the bone de-
fect or deferred. To determine the range of bone defects, the
length of the defect is assessed, thus, the state of the limitroph
teeth usually conditions it.

In dentistry, radiological methods are used to confirm cli-
nical diagnosis, treatment planning and evolution of the thera-
peutic outcome. For this purpose, are used the following pro-
cedures: dental radiovisiography (RVG), orthopantomography
(OPG) and computed tomography with conical bean (CBCT).
Radiovisiography is the simplest method of radiological re-
cording of dentoalveolar status, it gives an immediate image
processing on the computer screen and high image quality, but
with a capture limited to 1-3 teeth.

Orthopantomography serves as a paraclinical diagnostic
method, which allows to obtain the integral imaging of the oral
and maxillofacial region. The given method is most commonly
used in dental practice due to its advantages, such as: simple
technique; sufficiently informative for a preventive diagnosis;
accessibility; short duration of the procedure; it can be perfor-
med by any specialist without special training; and exposure
to low dosage of radiation. However, in some clinical situati-
ons this method does not provide dentists with sufficient in-
formation [12].

Due to technical and scientific progress and development
of new methods of treatment, there is a need to implement
new diagnostic methods with the capacity to process and
present information in 3D plan. This fact contributed to the
implementation of spiral or dental tomography with conical
beam, which is used as a diagnostic and planning tool [12].
Since its introduction in the late 1990s, conical beam compu-
ted tomography (CBCT) has become a common imaging me-
thod providing three-dimensional facial skeleton image with
significantly lower radiation exposure, shorter scanning peri-
ods and lower costs in comparison to conventional computed
tomography [13]. In implant dentistry, CBCT has obviously
improved treatment planning as it provides cross section re-
construction of the bone, allowing the assessment of its quan-
tity and quality [14]. CBCT is a method that provides the most
accurate assessment of bone architecture [3].
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constructie cu sectiuni incrucisate a osului, permitand evalu-
area cantitatii si calitatii acestuia [14]. CBCT-ul este o metoda
care ofera evaluarea cea mai precisa a arhitecturii osoase [3].

Versiunea contemporana ale amprentelor/modelelor de
studiu clasice o reprezintad scanarea intra-orald sau amprenta
digitala. Aceasta este o tehnica moderna, foarte rapida si exac-
ta de Inregistrare a arcadelor dentare care inlocuieste metoda
traditionald de amprentare cu lingura si material de amprenta.
Avantajele scanarii intra-orale fatd de amprenta clasica sunt
numeroase: confort, rapiditate, acuratete, predictibilitate, re-
plicabilitate, Inregistrarea usoara a ocluziei, non-contact (risc
scazut de transmitere a infectiilor), arhivarea digitala, printa-
rea 3D ale arcadelor dento-alveolare scanate. Cel mai impor-
tant aspect este cd scanarea digitala a facut posibil saltul me-
dicinei stomatologice cdtre epoca digitala.

In acest articol a fost prezentatid metoda de analizi a de-
fectelor de creasta alveolara prin masuratori pe CBCT. Para-
metrul principal analizat a fost dimensiunea defectului osos
de creasta alveolar3, iar parametrii secundari au fost latimea
crestei alveolare dentate, indltime si latime gingie in zona de-
fectului, starea dintilor adiacenti defectului, nivelul osos a din-
tilor adiacenti.

Scopul studiului a fost evaluarea metodelor de masurare
a defectelor osoase de creasta alveolara si interpretarea lor
pentru alegerea corecta a tehnicii de reconstructie osoas3, a
materialului pentru reconstructie si a zonei donor in recolta-
rea grefelor autogene.

Material si metode

In acest studiu au fost analizate defectele osoase de creasti
alveolara la maxilarul superior la 70 pacienti, 27 de barbati
si 43 femei, cu varsta cuprinsa intre 18 si 67 ani, media fiind
42,1 + 1,4 ani. In total, au fost analizate 79 de defecte osoase,
dintre care 26 de defecte orizontale, 1 defect vertical si 52 de
defecte combinate.

Urmatorii pacienti au fost selectati In conformitate cu cri-
teriile de includere:

1) Cel putin 18 ani in momentul efectuarii CBCT-ului;

2) Pacienti cu defecte osoase la nivelul crestei alveolare a
maxilarului superior;

3) Nu existd dovezi radiologice/clinice de patologie oro-ma-
xilo-faciala care contraindica reconstructiile osoase de
creasta;

4) Nu exista dovezi radiologice/istoric de chirurgie (rege-
nerare osoasa / tisulara ghidata) la creasta maxilarului
superior.

Toti pacientii au fost examinati clinic, paraclinic (examen
radiologic) si le-a fost efectuat examenul fotografic. Toate da-
tele au fost introduse in fisa medicala personala a pacientului
siin fisa parodontala.

Examenul fotografic a fost efectuat in baza imaginilor ob-
tinute cu aparatele de fotografiat Nikon D7100 cu obiectivul
macro AF-S Micro Nikkor 60 mm 1:2.8G, pentru a obtine poze
de detaliu. La toti pacientii a fost efectuat setul de poze con-
form protocolului standard, care a fost format din poze exo-
orale (poze portret) si poze endoorale. Pozele portret au fost
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The contemporary version of classical impressions/study
models is intra-oral scanning or digital impression. This is a
modern, very fast and accurate dental arch recording tech-
nique that is replacing the traditional method of impression
with spoon and impression materials. The advantages of in-
tra-oral scanning over the classical impression are numerous:
comfort, speed, accuracy, predictability, replicability, easy re-
cording of occlusion, non-contact (low risk of transmission of
infections), digital archiving, 3D printing of scanned dentoal-
veolar arches. The most important aspect is that digital scan-
ning has made possible the leap of dental medicine towards
the digital age.

This article presented the method of analysis of alveolar
ridge defects by measurements performed with CBCT. The
main parameter analyzed was the size of the alveolar ridge
bone defect, and the secondary parameters were the width of
the alveolar ridge, height and width of the gum from the affec-
ted area, the condition of the adjacent teeth, and the bone level
of the adjacent teeth.

The purpose of the study was to assess methods for measu-
rement of alveolar ridge bone defects to elect a correct recon-
struction technique, reconstruction material, and donor area
in the harvesting of the autogenic grafts.

Material and methods

This article analyzed alveolar ridge bone defects at the up-
per jaw in 70 patients: 27 men and 43 women, aged between
18 and 67 years, with an average of 42.1 + 1.4 years. A number
of 79 bone defects were analyzed, including 26 horizontal de-
fects, 1 vertical defect and 52 combined defects.

The patients were selected according to the following in-
clusion criteria:

1) the age 18 years at the time of CBCT performance;

2) patients with alveolar ridge defects at the upper jaw;

3) lack of radiological /clinical evidence of oral and maxillo-
facial pathology that would contraindicate the ridge bone
reconstructions;

4) lack of radiological /historical evidence of surgery (guided
bone/tissue regeneration) at the upper jaw ridge.

All patients were assessed by clinical, paraclinical (radio-
logical examination) and photographic means. All data were
filled in the patient’'s personal medical and periodontal
records.

To obtain detailed pictures, the photographic examination
was performed on the basis of images obtained with Nikon
D7100 camera with the macro lens AF-S Micro Nikkor 60 mm
1:2.8G. All patients were photographed according to a standard
protocol constituted of extraoral pictures (portrait pictures)
and intraoral ones. Portrait pictures were taken from a distan-
ce of about 150 cm at several planes: frontal, profile and semi
profile (45°) from both sides (right/left). The patients were
photographed with relaxed muscles, ordinary smile, and large
smile with lifting of mouth angles. All the steps were perfor-
med to obtain a broad picture extra and intraoral appearance
of the patients. Intraoperative pictures of different incidences,
perpendicular or parallel to the alveolar ridge were taken at a



efectuate de la o distanta de aproximativ 150 cm din mai mul-
te planuri: frontal, profil si semiprofil (45°) din ambele parti
(dreapta/stanga), pentru fiecare din aceste pozitii pacientul
a fost fotografiat cu musculatura relaxatd, cu zambet obisnuit
si cu zdmbet maximal cu ridicarea unghiurilor gurii. Toate in-
cidentele au fost efectuate pentru a obtine o imagine cat mai
ampla al aspectului exo si endooral al pacientului. De aseme-
nea, au fost efectuate poze intraoperatorii din diferite inci-
dente, perpendiculare sau paralele cu creasta alveolara, la o
distanta de 30-40 cm, utilizidndu-se sonde parodontale. Pozele
intraoperatorii au fost utilizate pentru analiza clinica a defec-
tului osos si pentru documentare.

Paraclinic, tomografiile computerizate cu fascicol conic
(CBCT) au fost obtinute folosind tomografele Planmeca Pro-
Max 3D (Helsinki, Finlanda) cu dimensiunea voxelului de 150
mSy, 90 kV, 10.0 mA, camp de vedere 10x10 cm sau tomogra-
ful Sirona Orthophos SL 3D cu dimensiunea voxelului 160 mSy,
80 kV, 11 mA, camp de vedere 11x10 cm. CBCT-urile au fost
analizate cu ajutorul programelor Planmeca Romexis Viewer
versiunea 5.1.0.4 si Sidexis X-ray versiunea 4.2. Toate imaginile
au fost analizate de acelasi examinator la acelasi calculator si
acelasi monitor (cu o rezolutie de 1920x1080 pixeli), pentru a
reduce erorile de masurare. Toate scandrile CBCT au fost efec-
tuate pentru diagnostic si/ sau tratament la pacientii care au
necesitat crearea ofertei osoase la maxilarul superior in pre-
gatirea preimplantara.

Evaluarea defectelor osoase a fost realizata prin analiza
CBCT-urilor si pozelor pre- si intra-operatorii. Au fost studiati
urmatorii parametri:

= sex, varsta;

= ]Jocalizarea (nivelul dintelui lipsa);

= biotipul si anatomia gingivala In zona defectului (gros /
mediu / subtire; intacta / cu cicatrici);
grosime si latime gingie;
nivelul osos la dintii adiacenti (de la marginea osoasa
pana la punctul de contact interdentar);
statutul dintilor adiacenti mezial / distal de defect (lipsa,
intact, recuperabil, tratat, compromis, implant);
prezenta parodontopatiei marginale a dintilor restanti
(lipsa, localizata, generalizata superficiala/ medie/ pro-
funda);
cauza si tipul defectului;

= Jatime creasta dentata (la nivelul incisivului superior la-

teral);

= Jatime creasta in zona defectului osos;

= Jungime, latime si Inaltime defect osos.

Pentru a obtine dimensiunile defectelor osoase au fost
efectuate urmatoarele masurari: a fost trasata o linie ce a unit
varfurile osoase alveolare ale dintilor limitrofi bresei, lungi-
mea acesteia a reprezentat lungimea defectului. Perpendicu-
lar pe acest marcaj, la nivelul fiecarui dinte lipsa, au fost trasa-
te linii ce au unit nivelul osos al crestei alveolare reziduale si
axa lungimii defectului, distanta dintre acestea a reprezentat
inaltimea defectului (Figura 4). Pentru a detecta locul masu-
rarilor ce a reprezentat latimea defectului, s-a procedat dupa
cum urmeaza: in plan axial, la nivelul fiecarui dinte lipsa, la
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distance of 30-40 cm, by using periodontal probes. Intraope-
rative photos were used for clinical analysis of the bone defect
and for documentation.

To obtain paraclinical data, computed tomography with
conical fascicle (CBCT), Planmeca ProMax 3D tomographs
(Helsinki, Finland) with voxel size of 150 mSv, 90 kV, 10.0 mA,
10x10 cm field of view or Sirona Orthophos SL 3D tomography
with voxel size 160 mSv, 80 kV, 11 mA, field of view 11x10 cm
were used. CBCTs were assessed by using Planmeca Romexis
Viewer version 5.1.0.4 and Sidexis X-ray version 4.2 programs.
To reduce measurement errors, all images were analyzed by
the same examiner on the same computer and screen (with a
resolution of 1920x1080 pixels). All CBCT scans were perfor-
med for diagnosis and/ or treatment in patients who needed
bone growth of the upper jaw in preimplantation preparation.

The assessment of bone defects was carried out by analysis
of CBCTs and pre- and intra-operative photos. The following
parameters were studied:

= gender, age;

= Jocation (level of missing tooth);

= biotype and gum anatomy in the affected area (thick /

medium / thin; intact / scarred);

= thickness and width of the gum;

= bone level of the adjacent teeth (from the bone edge to

the point of interdental contact);

= status of damaged teeth, mesial/distal area (missing, in-

tact, recoverable, treated, compromised, implant);

= presence of marginal periodontopathy of the present te-

eth (missing, localized, superficial/ medium/ deep, ge-
neralized);

= cause and type of defect;

= dentulous ridge width (at the level of the lateral upper

incisor);

= ridge width in the area of the bone defect;

= length, width and height of the bone defect.

In order to obtain the dimensions of the bone defects the
following measurements were made: a line was drawn to
unite the alveolar bone edges of the teeth which are bordering
the gap, as a result, its length represented the length of the
defect. Perpendicularly to this marking, at the level of each
missing tooth, lines were drawn that joined the bone level of
the residual alveolar ridge and the axis of the defect length,
thus, the distance between them represented the height of
the defect (Figure 4). In order to detect the location of the
measurements representing the width of the defect, the
following steps have been done: in the axial plane, at the level
of each missing tooth, at 2.0 + 0.1 mm from the alveolar ridge,
a line that joined the vestibular cortical with the palatal one
was drawn, the length of this marking represented the width
of the residual alveolar ridge (Figure 5). This value (in mm)
was subtracted from the value of 7.0 mm (the minimum bone
thickness standard set for implant insertion) [15], and the
difference represented the width of the defect.

Statistical analysis of the data was performed by using the
Microsoft Excel and IBM SPSS Statistics 22 programs, using the
standard and paired t-tests, with a significance level of 0.05.



Assessment of alveolar ridge bone defects MJHS 25(4)/2020

Fig. 4 Masurarea lungimii si Inaltimii defectului.
Fig. 4 Measurement of length and height of the defect.

788 Scale1.25

Fig. 5 Mdsurarea latimii crestei alveolare in zona defectului.
Fig. 5 Measurement of the width of the alveolar ridge in the area of the defect.



2,0 + 0,1 mm de creasta alveolar3, a fost trasata o linie ce a
unit corticala vestibulara cu cea palatinalg, lungimea acestui
marcaj a reprezentat latimea crestei alveolare reziduale (Fi-
gura 5). Aceasta valoare (in mm) a fost scazuta din valoarea
de 7,0 mm (standardul grosimii osoase minime stabilit pentru
inserarea unui implant) [15], iar diferentta a reprezentat lati-
mea defectului.

Analiza statistica a datelor s-a realizat utilizand progra-
mele Microsoft Excel si IBM SPSS Statistics 22, utilizand testul
standard t si testul pereche t cu un nivel de semnificatie de
0,05. Datele categoriale au fost prezentate drept valori abso-
lute si relative, datele de tip continuu - sub forma de medie si
eroare standard.

Rezultate

Dupa colectarea datelor si analiza lor statistic3, a fost ob-
servat cd cele mai multe defecte de creasta alveolara au fost
intalnite la nivelul dintilor 1.4 si 2.4, 21 de defecte osoase
(10,6%) si respectiv 22 de defecte osoase (11,1%) (Figura 6).

Datele obtinute despre tesuturile moi au aratat ca la nivelul
defectelor osoase gingia a fost groasa in 34 cazuri, medie in 37
cazuri si 8 cazuri cu fenotip subtire. Grosimea gingiei a variat
intre 1,0-6,3 mm avand in medie 2,9 + 0,1 mm, iar latimea a
fost intre 1,0-8,0 mm, media fiind 4,5 + 0,1 mm. Inspectand
anatomia gingivald supraiacenta defectului osos, la nivelul
fiecarui dinte lips3, au fost observate cicatrici in 95 cazuri
(47,7%) si gingie intactd in 104 cazuri (52,3%).

De asemenea, a fost inregistrat nivelul osos la dintii adi-
acenti, de la marginea osoasa pana la punctul de contact in-
terdentar: 55 cazuri cu nivel Tnalt, 18 cazuri cu nivel mediu,
nici un caz cu nivel osos jos, iar in 6 cazuri nu a fost posibila
depistarea nivelului osos deoarece dintii adiacenti au lipsit. In
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The categorical data were presented as absolute and relative
values and the continuous data - in the form of mean and stan-
dard error.

Results

After collecting the data and analyzing them from the sta-
tistical point of view, it was observed that most alveolar ridge
defects were found in teeth 1.4 and 2.4, respectively, 21 bone
defects (10.6%) and 22 bone defects (11.1%) (Figure 6).

Data obtained on soft tissues showed that in bone defects
the gum was thickened in 34 cases, the gum of medium thick-
ness - 37 cases, and the gum with a thin phenotype - 8 cases.
The thickness of the gum ranged from 1.0 to 6.3 mm with an
average of 2.9 0.1 mm, and the width was between 1.0 mm
and 8.0 mm, with an average of 4.5 + 0.1 mm. By inspecting the
overlying gingival area of the bone defect, scars were observed
in each missing tooth - 95 cases (47.7%) and an intact gum in
104 cases (52.3%).

The adjacent tooth bone levels were also recorded. Thus,
the data on bone edge to the point of interdental contact have
been assessed: with high levels - 55 cases, with medium le-
vel — 18 cases, no cases with low bone level, and in 6 cases it
was not possible to detect the bone level because the adjacent
(neighboring) teeth were absent. In cases where the teeth bor-
dering the bone defect were present, they were also evaluated.
In most situations, at the intact teeth, the mesial defect was
present in 41 cases and distal one - in 37 cases.

Localized marginal periodontitis of the remaining teeth
was present in 2 cases (1%), superficial generalized perio-
dontitis - 27 cases (13.6%), moderate generalized periodonti-
tis - 19 cases (9.5%), lack of periodontitis - 27 cases (13.6%),
and edentulous denture - 4 cases (2%). The most common ca-
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Fig. 6 Frecventa defectelor osoase dupa localizare.
Fig. 6 Frequency of bone defects by localization.
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H Atrofie post-extractionala /Post-
extraction atrophy

M Traumatism / Trauma

u Edentatie primara / Primary
edentulousness

Parodontopatie / Periodontopathy

m Periimplantita cu explantare/
Periimplantation with
explantation

H latrogenie si anomalie de eruptie /
latrogenesis and eruption
abnormality

Fig. 7. Frecventa cauzei defectelor osoase.
Fig. 7 Frequency the of bone defects causes.

cazurile in care dintii limitrofi defectului osos au fost prezenti,
acestia, de asemenea, au fost evaluati. Mezial defectului in cele
mai multe situatii au fost prezenti dinti intacti - 41 cazuri, iar
distal - dinti tratati - 37 cazuri.

Parodontopatia marginala localizata a dintilor restanti a
fost prezenta in 2 cazuri (1%), generalizatad superficiala - 27
cazuri (13,6%), generalizata medie - 19 cazuri (9,5%), absen-
ta In 27 cazuri (13,6%), iar In 4 cazuri (2%) au fost edenta-
tii totale. Cea mai frecventa cauza a defectelor oasose a fost
atrofia post-extractionala (53,8%), urmata de parodontopatie
(23,1%), traumatism (16,6%), peri-implantita cu explantare
(2,5%), edentatia primara (2%), finalizdnd cu iatrogenia si
anomalia de eruptie (cate 1%) (Figura 7).

in fiecare caz clinic, cu exceptia celor cu edentatie totala, a
fost masurata latimea crestei alveolare dentate la nivelul inci-
sivului lateral superior, masurarile au fost intre 5,3-9,3 mm si
a fost In medie de 7,3 +0,1 mm. De asemenea, a fost masura-
ta latimea crestei in zona defectului, aceasta a variat intre 1,1
mm (la defectele orizontale) si 12,3 mm (la defectele vertica-
le) constituind o medie de 3,9 * 0,1 mm, mediana fiind 3,5 mm.

In urma evaluarii defectelor osoase in cele trei planuri au
fost obtinute urmatoarele dimensiuni: lungimea defectelor a
fost intre 4,6-52,3 mm, fiind in medie 18,4 + 1,2 mm; latimea
defectelor a fost cuprinsa intre 0,4-5,9 mm cu o medie de 3,4 +
0,1 mm; fnaltimea defectelor osoase a variat intre 0,5-9,6 mm,
formand in medie 3,9 + 0,2.

Discutii
Exista mai multe metode descrise pentru evaluarea si ma-
surarea defectelor osoase ale crestelor alveolare. Una dintre

usative agents of bone defects were: post-extraction atrophy
(53.8%), periodontopathy (23.1%), trauma (16.6%), peri-im-
plantitis with explanation (2.5%), primary full denture (2%),
iatrogenic and abnormal eruption (1% each) (Figure 7).

In each clinical case, except for those with totally edentulo-
us denture, the width of the dentoalveolar ridge in the upper
lateral incisor was measured, the measurements were betwe-
en 5,3 and 9,3 mm and they an average constituted - 7,3 0,1
mm. The width of the ridge in the defect area was also measu-
red, it ranged between 1.1 mm (horizontal defects) and 12.3
mm (vertical defects) constituting an average of - 3.9 #0.1
mm, and the median one - 3.5 mm.

Assessment of bone defects in the three- dimensional pla-
nes reveled the following: the length of the defects was be-
tween 4.6 and 52.3 mm, being on average - 18.4 * 1.2 mm;
the width of the defects was between 0,4 and 5,9 mm, with
an average of 3,4 + 0,1 mm; the height of bone defects ranged
between 0.5 and 9.6 mm, forming on average 3.9 + 0.2.

Discussion

There are numerous assessment methods for measuring
the alveolar ridges defects. One of them is the photographic
exam. For a long time, dental photography was considered
to be a tool reserved for the scientific environment, with the
main purpose of documenting cases in order to carry out ac-
tivities specific to academic medium (courses, publications,
conferences, etc.). One of the less-highlighted utilities of den-
tal photography is the diagnostic one. Little importance was
given in the past to this aspect, but it is becoming more and
more popular nowadays [10]. Dental photography is the static



ele o reprezintda examenul fotografic. Foarte mult timp, foto-
grafia dentara a fost considerata un instrument rezervat me-
diului stiintific avand ca principala utilitate documentarea ca-
zurilor in vederea desfasurarii activitatilor specifice mediului
academic (cursuri, publicatii, conferinte etc.). Una din utilitati-
le mai putin scoase in evidenta ale fotografiei dentare este ace-
la de instrument de diagnostic. Este unul din aspectele caruia
i s-a acordat mai putind importanta in trecut, dar care devine
din ce in ce mai vizibil in zilele noastre [10]. Fotografia dentara
este imaginea statica a aspectului exo si endooral al pacientu-
lui, pe care putem observa detalii, care nu se pot percepe pe
imaginea dinamica vazuta cu ochiul liber. De asemenea, aceas-
td imagine poate fi marita pentru a vedea detalii de finete.

Un alt examen paraclinic este examenul radiologic. in2015,
llic et al. au masurat Inaltimea crestei alveolare prin 2 metode
radiologice: (1) pe CRDG masurdrile s-au efectuat pe imaginea
radiografica cu ajutorul riglei ortodontice si un subler folosind
negatoscopul si lupa; (2) pe imaginea digitala RVG a fost ela-
borata optiunea de masurare automata cu instrumentele prin
programul software Trophy 2001. Ei nu au gasit nici o diferen-
td semnificativa dintre rezultatele masuratorilor pe CRDG si
RVG [16]. Insd aceste metode ne oferd doar imagini 2D, lipsin-
du-ne de informatia celei de-a 3-a dimensiune.

intr-un articol din 2014, Flores-Mir et al., comparand di-
mensiunile unor dinti extrasi masurate direct cu sublerul pe
ortopantomografie si pe tomografia computerizats, au ajuns
la concluzia ca reconstructiile CBCT duc la valori de masurare
care corespund foarte apropiat masuratorilor directe cu su-
blerul (4% subestimare lungime) comparativ cu cele ale ra-
diografiilor panoramice conventionale (29% supraestimare
lungime) [17]. Un alt avantaj al reconstructiilor CBCT fata de
radiografiile panoramice conventionale este capacitatea de re-
orientare volumetrica mai fideld cu ajutorul unui software de
imagistica In scopul de a standardiza planurile anatomice ale
imaginii, reducand astfel eroarea introdusa de pozitia varia-
bila al pacientului atunci cand radiografiile sunt efectuate de
mai multi membri ai personalului [17]. Astfel, a fost demons-
trata acuratetea si importanta examenului CBCT in evaluarea
crestelor alveolare.

Klinge et al. au prezentat intr-un articol in 2017 metoda
lor de masurare a crestelor alveolare, conform careia inalti-
mea a fost determinata si masurata printr-o linie trasata prin
axa lungi a zonei transversale maxilare. in timpul misuririlor
pe maxila, linia a fost trasata perpendicular pe creasta alve-
olard in NL (linia trasata de la spina nazald anterioara care
continua posterior prin palatul dur si planseul cavitatii nazale
pana la spina nazala posterioara) care a fost stabilita ca limita
superioara. Masuratorile de inaltime reprezentau o Indltime
totala care include atat osul alveolar, cat si osul bazal [13], fapt
care este exclus in metoda de evaluare propusa de noi, ma-
surand indltimea defectului, avand ca reper linia imaginara al
viitorului varf al crestei alveolare, trasata pe imaginea CBCT,
orientandu-ne dupa mai multe repere obiective. Aceste repere
au fost: varful crestei alveolare dentate mezial si/sau distal de-
fectului osos, tuberozitatea maxilara, spina nazala anterioara,
planseul foselor nazale, creasta alveolara contralaterald, pla-
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image of the extra and intraoral appearance of the patient due
to which dentists can observe details that cannot be perceived
on the dynamic image or seen with the naked eye. This image
can also be zoomed in order to see fine details.

Another paraclinical examination is the radiological one. In
2015, Ilic et al. measured the height of the alveolar ridge by
using 2 radiologic diagnostical techniques: (1) CRDG, measu-
rements carried out on the radiographic imaging by using the
orthodontic ruler, the negatoscope and the magnifying glass;
and (2) RVG digital imaging, which is the automatic measure-
ment option with the tools related to Trophy 2001 software
program. There was found no significant difference between
CRDG and RVG measurements [16]. However, these methods
give only 2D images and do not allow dentists to get the three-
dimension plans.

In 2014, Flores-Mir et al, after comparing the dimensions
of extracted teeth measured directly with the screw on ort-
hopantomography and computed tomography, concluded that
CBCT reconstructions lead to measurement values that cor-
respond accurately to direct measurements with the screw
(4% length understatement) compared to those of conventio-
nal panoramic X-rays (29% overestimation length) [17]. Ano-
ther advantage of CBCT reconstructions over conventional pa-
noramic X-rays is the more accurate volumetric reorientation
capability with imaging software in order to standardize the
anatomical planes of the image, thus, reducing the error in-
duced by the variable position of the patient when X-rays are
performed by different staff members [17]. Thus, the accuracy
and importance of the CBCT examination in the evaluation of
alveolar ridges has been demonstrated.

In 2017, Klinge et al. presented their own method of alve-
olar ridge measurement, according to it, the height was de-
termined and measured with the help of a line drawn by the
long axis of the maxillary transverse area. During the measu-
rements on the maxilla, the line was drawn perpendicularly
to the alveolar ridge in NL (line drawn from the anterior nasal
spine that continues posteriorly through the hard palate and
the nasal cavity floor to the posterior nasal spine) which was
appreciated as being the superior limit. The height measure-
ments represent a total height that included both the alveolar
bone and the basal one [13], fact which was excluded in the
diagnostic method proposed by us. Our research was orien-
ted on the objective landmarks aimed to measure the height
of the defect, having its reference the imaginary line of the
future peak of the alveolar ridge drawn on the CBCT image.
These landmarks were: the peak of the dentulous alveolar
ridge with mesial and/or distal bone defect, the maxillary
tuberosity, the anterior nasal spine, the nasal fossa floor, the
contralateral alveolar ridge, and the lower occlusal plane (if it
existed and if the lower teeth were not migrated). In cases of
total edentulous dentures, the same landmarks were used; in
addition, for the insertion of a dental implant in the upper jaw,
the minimum required height of the alveolar ridge was esta-
blished - 10 mm [18]. Width measurements were recorded
perpendicularly to the longitudinal axis in two locations. One
line was drawn at a distance of 1/3 and the other at 2/3 of the
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nul ocluzal inferior (daca acesta exista si daca dintii inferiori
nu erau migrati). in edentatiile totale au fost folosite aceleasi
repere, daca existau, de asemenea, s-a {inut cont si de inalti-
mea minima necesard a crestei alveolare, pentru inserarea
unui implant dentar la nivelul maxilarului superior - 10 mm
[18]. Masuratorile de latime au fost inregistrate perpendicular
pe axa longitudinala in doua locatii. O linie a fost trasata la o
distanta de 1/3 si cealalta la 2/3 din inaltimea crestei [13].
Aceaste doua locatii variaza, de la caz la caz, in dependenta de
inaltimea crestei alveolare, oferindu-ne date despre latimea
crestei alveolare la distante diferite de varful crestei alveolare
ce duc la erori sau imposibilitate de comparare. De aceea am
propus masurarea latimii crestei alveolare la 2 mm apical de
varful crestei alveolare, independent de inaltimea acesteia.

Resorbtia crestelor alveolare edentate are ca rezultat ro-
tatia Tnainte si in sus a mandibulei, cu scaderea dimensiunii
verticale ocluzale si cresterea prognatismului mandibular
(tendinta de clasa a I1I-a dupa Angle) [4]. Acest lucru, de ase-
menea, a fost luat in consideratie la evaluarea defectelor de
creastd alveolara, in special in cazul edentatiilor totale a maxi-
larului superior.

Analizand tesuturile moi supraiacente defectelor osoase
am obtinut urmatoarele: gingie groasa in 34 cazuri, medie in
37 cazuri si 8 cazuri cu fenotip subtire. Mai multi autori defi-
nesc fenotipul gingival ca fiind subtire si gros. Alti autori il de-
finesc ca fiind subtire, mediu si gros, iar in tabelul 1 este pre-
zentata aceasta clasificare. Fenotipul subtire este reprezentat
de o gingie cu grosimea pana la 2 mm, fenotipul mediu 2-3
mm, iar cel gros mai mare de 3 mm. Totusi existd un deficit de
studii In aceasta directie [19, 20]. Stiind ca grosimea gingivala
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height of the ridge [13]. Those two locations were varying on a
case-by-case basis, in dependence of the height of the alveolar
ridge. Although, that data supplied us with information on the
width of the alveolar ridge at different distances from the top
of the alveolar ridge, sometimes they led to errors or impos-
sibility of comparison. That is why, it was proposed to measu-
re the width of the alveolar ridge from the tip of the alveolar
ridge at 2 mm apically, without taking into consideration its
height.

Resorption of the edentulous alveolar ridges results in the
forward and upward rotation of the mandible, with a decrea-
se in the vertical occlusal size and an increase in mandibular
prognathism (third-grade tendency after Angle) [4]. This was
also taken into account while assessing alveolar ridge defects,
especially in the case of fully edentulous upper jaw.

Assessment of soft tissues, which were suprajacent to bone
defects, revealed the following data: thick gum - 34 cases, an
average type - 37 cases and 8 cases presented thin phenotype.
Several authors defined the gingival phenotype as thin and
thick. Others defined it as thin, medium and thick (this clas-
sification is presented in Table 1). The thin phenotype is re-
presented by a gum up to 2 mm thick, the medium phenotype
constitutes 2-3 mm, and the thickened one is greater than 3
mm. However, there is a shortage of studies in this direction
[19, 20]. Due to the fact that keratinized gum thickness plays
an important role in bone reconstructions of alveolar ridges, it
was possible to evaluate it and the obtained data were used to
establish the treatment plan.

Inspection of the suprajacent gingival bone defect revea-
led scars in each missing tooth area - 95 cases (47.7%) and

Tabelul 1. Clasificarea grosimii gingivale dupa fenotip, conform Corado L. si Terheyden H.
Table 1. Classification of gingival thickness by phenotype, according to Corado L. and Terheyden H.

Fenotipul gingival
Gingival phenotype

Grosimea gingivala
Gingival thickness

Subtire
Thin
Mediu
Medium
Gros
Thick

Pandla 2 mm

Up to 2 mm

2-3 mm

2-3mm

Mai mult de 3 mm
More than 3 mm

Tabelul 2. Clasificarea nivelului osos a dintilor adiacenti defectului, conform Corado L. si Terheyden H.
Table 2. Classification of the bone level of the adjacent teeth to the defect, according to Corado L. and Terheyden H.

Nivelul osos la dintii adiacenti defectului
Bone level of the teeth adjacent to the defect

inaltimea de la marginea osoasa pani la punctul de contact interdentar
The height from the edge of the bone to the point of interdental contact

fnalt Panidla 5 mm
High Up to 5 mm
Mediu 5-7 mm

Medium 5-7mm

Jos Mai mult de 7 mm

Low More than 7 mm




cheratinizatd joaca un rol important in reconstructiile osoase
ale crestelor alveolare, aceasta a putut fi evaluata si datele au
fost utilizate 1n stabilirea planului de tratament.

Inspectdnd anatomia gingivala supraiacenta defectului
0so0s, la nivelul fiecarui dinte lips3, au fost observate cicatrici
in 95 cazuri (47,7%) si gingie intactd in 104 cazuri (52,3%).
Prezenta sau absenta cicatricilor fiind un factor favorizant in
vindecarea plagilor postoperatorii si, nemijlocit, in succesul
reconstructiei osoase.

Analizand nivelul osos la dintii adiacenti, de la marginea
0soasa pana la punctul de contact interdentar, am inregistrat
55 cazuri cu nivel Tnalt, 18 cazuri cu nivel mediu, nici un caz cu
nivel osos jos, iar in 6 cazuri nu a fost posibila depistarea ni-
velului osos deoarece dintii limitrofi au fost absenti. Tabelul 2
prezinta clasificarea nivelului osos a dintilor adiacenti. Nivelul
inalt prezinta o distanta mai mica sau egala cu 5 mm, un nivel
mediu este cuprins intre 5-7 mm, iar nivelul osos jos prezinta
o distantd mai mare sau egala cu 7 mm de la marginea osoa-
sa pana la punctul de contact interdentar [21]. Acest lucru ne
permite evaluarea riscului estetic in reconstructia crestelor
alveolare si reabilitarea implanto-protetica ulterioara.

In evaluarea riscului estetic si a celui infectios a fost inclus
si analiza dintilor limitrofi defectului. Mezial defectului in cele
mai multe situatii au fost prezenti dinti intacti - 41 cazuri, iar
distal - dinti tratati - 37 cazuri.

0 altd problema abordata in evaluarea defectelor de creas-
td alveolara a fost parodontopatia marginald a dintilor re-
stanti, care a avut o forma localizata medie in 2 cazuri (1%),
generalizata superficiald - 27 cazuri (13,6%), generalizata
medie - 19 cazuri (9,5%), absenta in 27 cazuri (13,6%), iar
in 4 cazuri (2%) au fost edentatii totale. Aceasta poate condi-
tiona infectarea grefei si resorbtia timpurie a tesutului osos
nou-format.

Cea mai frecventd cauza a defectelor oasose a fost atro-
fia post-extractionala (53,8%), urmata de parodontopatie
(23,1%), traumatism (16,6%), peri-implantita cu explantare
(2,5%), edentatia primara (2%), finalizand cu iatrogenia si
anomalia de eruptie (cate 1%). Etiologia aparitiei defectului
osos influentand direct caracteristicile morfo-functionale a te-
sutului osos rezidual.

Dupa masurarea latimii crestei alveolare dentate la nivelul
incisivului lateral superior, valorile au fost intre 5,3-9,3 mm,
in medie 7,3 £ 0,1 mm. Aceasta latime medie a crestei alveola-
re dentate a fost calculata la nivelul incisivului lateral maxilar
deoarece a fost nevoie de latimea minima a crestei alveolare,
iar incisivul lateral este dintele cu diametrul cel mai mic de pe
arcada maxilara. De asemenea, a fost adunat diametrul minim
implantar (4 mm) cu grosimea vestibulara osoasa minima (2
mm) si cea palatinala (1 mm), a fost obtinuta o dimensiune mi-
nima a crestei alveolare necesara dupa reconstructie (7 mm),
care a fost aproximativ egala cu latimea medie a crestei in zona
incisivului lateral maxilar (7,3 mm).

De asemenea, a fost masurata latimea crestei in zona defec-
tului, aceasta a variat intre 1,1 mm (la defectele orizontale) si
12,3 mm (la defectele verticale), constituind o medie de 3,9
0,1 mm. A fost calculata si mediana, aceasta fiind 3,5 mm, de
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intact gum - in 104 cases (52.3%). The presence or absence of
scars being a favorable factor in the healing of postoperative
wounds and, directly, led to successful bone reconstruction.

Analysis of bone levels in the adjacent (neighboring) teeth,
from the bone edge to the point of interdental contact were
recorded. There where: high level defects - 55 cases, medium
level - 18 cases, no cases with low bone level, and in 6 cases
it was not possible to detect bone level because the surroun-
ding teeth were absent. Table 2 shows the classification of the
bone level of the adjacent teeth. The high level has a distance
of 5 mm or less, an average level is between 5 and 7 mm, and
the lower bone level has a distance of 7 mm or more from the
bone edge to the interdental point of contact [21]. These data
allowed us to assess the aesthetic risk in the reconstruction of
alveolar ridges and the subsequent implant-prosthetic reha-
bilitation.

Study of bone level at the region of the bordering teeth was
also included in the assessment of the aesthetic and infectious
risk factors. Mezial defect, in most situations, was present at
intact teeth - 41 cases, and distal defect at treated teeth was
found in 37 cases.

Assessment of alveolar ridge defects also found the presen-
ce of marginal parodontopathy of the remaining teeth, which
was on average revealed in 2 cases (1%), superficial generali-
zed - 27 cases (13.6%), mean generalized - 19 cases (9.5%),
absent in 27 cases (13.6%), and in 4 cases (2%) were totally
edentulous. It can lead to graft infection and early resorption
of newly formed bone tissue.

The most common cause of bone defects was post-extrac-
tion atrophy (53.8%), followed by periodontopathy (23.1%),
trauma (16.6%), peri-implantitis with explantation (2.5%),
primary edentation (2%), and iatrogenesis or eruption ano-
malies (1% each). The etiology of the occurrence of bone de-
fect is directly influencing the morpho-functional characteris-
tics of residual bone tissues.

After measuring the width of the alveolar ridge at the up-
per lateral incisor, the values were between 5.3 and 9.3 mm,
on average 7.3 * 0.1 mm. This average width of the dental al-
veolar ridge was calculated at the level of the maxillary lateral
incisor because it required the minimum width of the alveo-
lar ridge, and the lateral incisor is the tooth with the smallest
diameter on the jaw arch. The minimum implant diameter (4
mm) with the minimum bone vestibular thickness (2 mm) and
the palatal diameter (1 mm) were also collected, a minimum
alveolar ridge size required after reconstruction (7 mm) was
obtained, which was approximately equal to the average width
of the ridge in the lateral maxillary incisor area (7.3 mm).

The width of the ridge in the defect area was also mea-
sured, ranging from 1.1 mm (horizontal defects) to 12.3 mm
(vertical defects), constituting an average of 3.9 + 0.1 mm. The
median width was also calculated, which was 3.5 mm, thus the
results has shown that the half of the existing ridges were up
to 3.5 mm.

Assessment of bone defects in the three-dimensional pla-
nes revealed the following results: the length of the defects
was between 4.6 and 52.3 mm, constituting on average of 18.4
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unde rezulta ca jumatate din crestele existente au avut latimea
de panala 3,5 mm.

In urma evaluirii defectelor osoase in cele 3 planuri au fost
obtinute urmatoarele dimensiuni: lungimea defectelor a fost
intre 4,6-52,3 mm, fiind In medie 18,4 + 1,2 mm, aceastd lungi-
me fiind conditionata de numarul dintilor lipsa, uneori ea fiind
mai micd decat lungimea bresei. Latimea defectelor a fost cu-
prinsa intre 0,4-5,9 mm cu o medie de 3,4 + 0,1 mm, aceasta a
fost masurata in defectele orizontale si combinate, tindnd cont
de latimea minimala necesara a crestei alveolare — 7,0 mm. Cel
mai mic defect orizontal a fost la nivelul dintelui 2.6, iar cel
mai mare - la nivelul dintelui 1.4. Iniltimea defectelor osoase
a fost masurata in defectele verticale si combinate si a variat
intre 0,5-9,6 mm, formand in medie 3,9 0,2 mm. Cel mai mic
defect vertical a fost la nivelul dintelui 1.1, iar cel mai mare -
la nivelul dintelui 1.3, acesta din urma a fost conditionat de o
parodontopatie marginala cronica.

Concluzii

Metodele de evaluare prezentate in articol au furnizat mul-
tiple date suplimentare despre defectul osos de creasta alveo-
lard, ceea ce a oferit o evaluare complexa a defectului.

Totalitatea metodelor enumerate mai sus reprezinta mo-
dalitati de evaluare a defectelor osoase si pot fi utiliziate atat
solitar, cat si combinate intre ele pentru obtinerea unei ima-
gini cat mai complexe a cazului clinic.

Precizia masurarilor si evaluarii defectelor osoase au re-
prezentat unul din punctele cheie in alegerea metodei de re-
constructie osoasa si stabilirea planului de tratament.

Este necesara o standardizare a protocolului de masurare
a osului alveolar ca parametru foarte important pentru apreci-
erea exacta a dimensiunilor defectului osos.
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+ 1.2 mm, this length being conditioned by the number of mis-
sing teeth, sometimes less in size than the length of the gap.
The width of the defects was between 0,4 and 5,9 mm with an
average of 3,4 + 0,1 mm, this was measured in cases of hori-
zontal and combined defects and it was performed by taking
into account the required minimum width of the alveolar rid-
ge - 7,0 mm. The smallest horizontal defect was at the level of
tooth 2.6, and the largest - at the level of tooth 1.4. The height
of bone defects was measured in vertical and combined de-
fects, as a result, it ranged from 0.5 to 9.6 mm, forming on ave-
rage- 3.9 £ 0.2 mm. The smallest vertical defect was in tooth
1.1, and the largest - in tooth 1.3, the latter was conditioned by
presence of chronic marginal periodontopathy:.

Conclusions

Assessment methods presented in the article provided
multiple additional data on the alveolar ridge bone defects,
thus providing a complex analysis on this issue.

The totality of methods listed above constitute the ways of
assessing bone defects and can be used both alone or in combi-
nation with each other in order to obtain a more complex pictu-
re of the clinical case.

Accuracy of measurements and assessments of bone de-
fects was one of the key points in choosing the bone recon-
struction method and establishing the treatment plan.

It is necessary to standardize the protocol for the measu-
rement of alveolar bone as it is considered to be a parameter
of the utmost importance in the assessment of bone defects.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu se cunoaste cum tonusul cardiac autonom preanestezic
al pacientului poate conditiona modificarea tensiunii arteria-
le si a ritmului cardiac dupa inductia intravenoasad a anestezi-
ei generale cu tiopental sau midazolam.

Ipoteza de cercetare

Simpaticotonia cardiacd sau vagotonia cardiaca preaneste-
zica la pacient poate favoriza aparitia evenimentelor hemodi-
namice dupa inductia anesteziei generale cu midazolam sau
tiopental.

Noutatea adusa literaturii stiintifice din domeniu

Vagotonia cardiaca preanestezica reprezinta un factor de
risc pentru dezvoltarea hipotensiunii arteriale si bradicardiei
sinusale dupa administrarea midazolamului pentru inductia
anesteziei generale.
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What is not known yet, about the topic

There is not known how preanesthetic heart vegetative
tonus of the pacient is able to favor development of arteral
hypotonia, arterial hypertonia, sinus tachycardia, sinus
bradycardia and ectopic heart arrhythmias after induction of
general anesthesia with thiopental or midazolam.

Research hypothesis

Enhanced preanesthetic sympathetic or parasympathetic
heart tonus in the pacient can favor development of adverse
hemodynamic events after induction of general anesthesia
with midazolam or thiopental.

Article’s added novelty on this scientific topic

Preanesthetic heart vagotonia is a risk factor for develop-
ment of arterial hypotension and sinus bradycardia after ad-
ministration of midazolam for induction of general anesthesia.



Rezumat

Introducere. Administrarea tiopentalului sau midazo-
lamului pentru inductia anesteziei generale se asociaza cu
modificari ale presiunii arteriale si a ritmului cardiac. Pana la
moment nu exista studii clinice care ar fi dovedit riscul pentru
dezvoltarea acestor evenimente hemodinamice in functie de
predominarea tonusului cardiac vegetativ simpatic sau para-
simpatic la pacient.

Material si metode. Studiu de tip prospectiv, randomizat.
Aviz pozitiv al CEC. Au fost inrolati dupa un acord informat
semnat, 94 de pacienti, care au fost repartizati aleator in unul
din cele 2 esantioane: esantionul M care a beneficiat de induc-
tia anesteziei generale cu midazolam (0,2-0,3 mg/kg + fentanil
1,0 mkg/kg) si esantionul T care a beneficiat de inductia anes-
teziei generale cu tiopental 5,0-6,0 mg/kg + fentanil 1,0 mkg/
kg). Tonusul cardiac vegetativ preanestezic a fost determinat
prin analiza ECG Holter a raportului LFun/HFun. Monitoriza-
rea hemodinamica a inclus masurarea neinvaziva a TAs, TAd,
TAM si FCC. Rezultatele sunt prezentate drept medie si 95%CI
(pentru variabilele cu distributie simetrica) sau mediana si
interval intercuartilic (pentru variabilele cu distributie asime-
trica).

Rezultate. in lotul M, TAs s-a redus cu 20,6% (129
mmHg (95%CI 124 - 133 ) vs 102 mmHg (95%CI 98 - 107)
(p=0,001), TAd s-a redus cu 27,8% (78 mmHg (95%CI 74 -
81) vs 56 mmHg (95%CI 53 - 60) (p<0,001) iar TAM s-a redus
cu 24,3% (97 mmHg (95%CI 94 - 101) vs 74 mmHg (95%CI
70 - 78) (p=0,001). La fel s-a redus si FCC cu 18,0% (74
(95%CI 70 - 77) vs 61 (95%CI 56 - 67) (p=0,03). Dupa admi-
nistrarea solutiei de tiopental pentru inductia anesteziei ge-
nerale TAs s-a redus cu 19,7% (129 mmHg (95%CI 125 - 132)
vs. 103 mmHg (95%CI 99 - 108) (p<0,0001), iar TAd s-a redus
cu 26,1% (77 mmHg (95%CI 75 - 80) vs 57 mmHg (95%CI 49
- 64) (p<0,0001), TAM s-a redus cu 23,0% (97mmHg (95%CI
94 - 100) vs 75 mmHg (95%CI 71 - 79) (p<0,0001) iar FCC
a crescut cu 8,0% (75,9 (95%CI 72 - 79) vs 82,5 (95%CI 79
- 86) (p=0,02). Parasimpaticotonia cardiaca preanestezica
creste riscul de dezvoltarea a bradicardiei sinusale: RR - 4,5
(95%CI 1,7 - 11,4; p=0,0002), Se - 0,79 (95%CI 0,54 - 0,94), Sp
-0,77 (95%CI 0,58 - 0,91) si a hipotensiunii arteriale: RR - 4,8
(95%CI 1,6 - 14,5; p=0,0003), Se - 0,84 (95%CI 0,60 - 0,97),
Sp-0,70 (95%CI 0,59 - 0,86).

Concluzii. Parasimpaticotonia cardica preexistenta la pa-
cient reprezinta un factor de risc pentru aparitia hipotensiunii
arteriale (riscul relativ - 4,8) si bradicardiei sinusale (riscul
relativ - 4,5) dupa inductia anesteziei generale cu midazolam.

Cuvinte cheie: variabilitatea ritmului cardiac, tonus cardi-
ac vegetativ, simpaticotonie cardiaca, vagotonie cardiaca.

Introducere

Midazolamul este un agent utilizat frecvent in practica
anesteziologica pentru sedare sau pentru inductia anesteziei
generale. Este un agent de inductie preferat datorita timpu-
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Abstract

Introduction. Administration of thiopental or midazolam
for induction of general anesthesia is associated with changes
of arterial pressure and heart rhythm. There are no studies
which proved the risk for development of these hemodynamic
events in function of predominance of sympathetic or para-
sympathetic heart tonus.

Material and methods. Prospective, randomized study.
Approved by Ethic Committee. A number of 94 patients was
randomly distributed in 2 groups: group M, in which induc-
tion of general anesthesia was performed with midazolam
(0,2-0,3 mg/kg + fentanyl 1,0 mkg/kg) and group T in which
induction was performed with thiopental (5,0-6,0 mg/kg +
fentanyl 1,0 mkg/kg). Preanestesic vegetative heart tonus was
assessed by ECG Holter and interpretation of LFun/HFun ra-
tio. Hemodynamic monitoring involved non-invasive registra-
tion of SBP, DBP, MAP and HR. Results are presented as mean
with 95%CI and median with IQR (for values with asymmetric
distribution).

Results. In group M, SBP dropped by 20,6% (129 mmHg
(95%CI 124 to 133) vs 102 mmHg (95%CI 98 to 107)
(p=0,001), DBP dropped by 27,8% (78 mmHg (95%CI 74
to 81) vs 56 mmHg (95%CI 53 to 60) (p<0,001) and MAP
dropped by 24,3% (97 mmHg (95%CI 94 to 101) vs 74 mmHg
(95%CI 70 to 78) (p=0,001). The same was attested a reduc-
tion by 18,0% of HR (74 (95%CI 70 to 77) vs 60 (95%CI 56
to 67) (p=0,03). After induction of general anesthesia with
midazolam the most patients presented normal HR (53,2%)
and arterial hypotension (51,0%). After induction of gen-
eral anesthesia with thiopental, SBP dropped by 19,7% (129
mmHg (95%CI 125 to 132) vs. 103 mmHg (95%CI 99 to 108)
(p<0,0001), DBP dropped by 26,1% (77 mmHg (95%CI 75 to
80) vs 57 mmHg (95%CI 49 to 63) (p<0,0001), MAP reduced by
23,0% (97 mmHg (95%CI 94 to 100) vs 75 mmHg (95%CI 71
to 79) (p<0,0001) and HR enhanced by 8,0% (76 (95%CI 72 to
79) vs 82 (95%CI 79 to 86) (p=0,02). Preanesthetic enhanced
parasympathetic heart tonus represents a risk factor for de-
velopment of sinus bradycardia: RR - 4,5 (95%CI 1,7 to 11,4;
p=0,0002), Se - 0,79 (95%CI 0,54 to 0,94), Sp - 0,77 (95%CI
0,58 to 0,91) and arterial hypotension: RR - 4,8 (95%CI 1,6
to 14,5; p=0,0003), Se - 0,84 (95%CI 0,60 to 0,97), Sp - 0,70
(95%CI 0,59 to 0,86).

Conclusions. Enhanced preanesthetic parasympathetic
heart tonus is a risk factor for development of arterial hypo-
tension (RR - 4,8) and sinus bradycardia (RR - 4,5) after in-
duction of general anesthesia with midazolam.

Key words: heart rate variability, vegetative heart tonus,
heart sympathicotonia, heart vagotonia.

Introduction

Midazolam is an agent frequently used in anesthesiology
for sedation of for induction of general anesthesia. Is a pref-
fered drug for induction due to it short duration of action and



Midazolam versus thiopental for induction of general anesthesia

lui scurt de actiune si a efectelor adverse relative putine [1, 2,
3]. Combinarea midazolamului cu un opioid este cea mai frec-
venta metoda utilizata pentru a asigura sedarea in endoscopia
gastrointestinala [3, 4]. Efectele hipnotice, sedative, anxiolitice
si anticonvulsivante ale medicamentului se datoreaza efecte-
lor pe receptorii pentru acidul gama-aminobutiric (receptorii
GABAA), care deasemenea sunt implicati si in reglarea siste-
mului nervos vegetativ [2]. Desi se considera ca midazolamul
are efecte minimale asupra sistemului cardiovascular, Zhang
R. et al. (2018) si Frolich M. et al. (2011) au dovedit ca dozele
recomandate de 0.2-0.3 mg/kg de midazolam pentru inductia
anesteziei generale pot cauza hipotensiune sever. In conse-
cinta, cu scop de sedare se recomanda administrarea unui bo-
lus care nu v-a depasi 5 mg midazolam. Aceasta doza insa nu
este suficientd pentru a asigura inductia anesteziei generale,
iar cresterea dozei injectate va creste si riscul instabilitatii he-
modinamice a pacientului [3, 5].

Tiopentalul este un agent din grupa barbituricelor utilizat
pentru inductia anesteziei generale [1, 6]. In pofida implemen-
tdrii In practica clinica a agentilor de inductie noi, tiopentalul
este inca larg folosit in Republica Moldova dar si in alte tari,
de preferinta in obstetricd si neurochirurgie. Farmacologia
agentului de inductie este bine cunoscuta iar efectele acestuia
se datoreaza interactiunii cu aceiasi receptori GABAA, ca si in
cazul midazolamului, deci este de asteptat ca si efectele cardi-
ovasculare sa fie asemanatoare [2, 6]. Inductia cu tiopental se
asociaza cu micsorarea tensiunii arteriale sistolice (TAs) si di-
astolice (TAd) si modificarea ritmului cardiac, deaceia cel mai
frecvent tiopentalul este folosit in co-inductie, asociat cel mai
frecvent cu o benzodiazepina [7, 8]. Fentanilul este un opioid
utilizat pentru premedicatie si se asociaza la barbiturice sau
benzodiazepine pentru inductia anesteziei generale [9].

Influientele sistemului nervos vegetativ simpatic si para-
simpatic asupra nodului sinusal se manifesta clinic prin vari-
atiile intervalului RR pe ECG, fenomen cunoscut drept varia-
bilitatea ritmului cardiac (VRC). Prin analiza spectrald a VRC
este posibil de a determina prezenta vagotoniei sau simpati-
cotoniei cardiace la pacient, iar acest fapt poate fi utilizat si
in anesteziologie [10-12]. Padley ]. et al. (2018) si Reimer P.
et al. (2017) au demonstrat eficacitatea analizei VRC pentru
aprecierea rezervelor fiziologice si a riscului de dezvoltare a
instabilitatii hemodinamice dupa inductia anesteziei genera-
le in chirurgia abdominala majora [13, 14]. Mahajan A. et al.
(2017) si Toptas M. et al. (2014) au utilizat analiza VRC pen-
tru aprecierea tonusului cardiac vegetativ si predictia riscului
de dezvoltare a hipotensiunii arteriale dupa anestezia spinala
sau epidurala [15, 16].

Acest studiu clinic prospectiv randomizat a comparat efec-
tele hemodinamice ale tiopentalului si midazolamului si a tes-
tat ipoteza ca simpaticotonia cardiaca sau vagotonia cardia-
ca preanestezica pot fi factori predictibili pentru dezvoltarea
fenomenelor hemodinamice adverse dupa inductia anesteziei
generale cu acesti agenti de inductie.
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relative few side effects [1, 2, 3]. Combination of midazolam
with an opioid is the most frequently used methods for seda-
tion in gastrointestinal endoscopy [3, 4]. Hypnotic, sedative,
anxiolytic and anticonvulsivants effects of midazolam are at-
tributed to interaction with receptors for gama-aminobutiric
acid (GABAA receptors), which the same are involved in regu-
lation of vegetative nervous system [2]. Although there is con-
sidered that midazolam has minimal effects on cardiovascu-
lar system, Zhang R. et al. (2018) and Frolich M. et al. (2011)
proved the fact that the recommended doses of 0,2-0,3 mg/kg
of midazolam can cause severe arterial hypotension. In con-
sequences, recomended sedative dose of midazolam will not
exceed 5,0 mg. This dose, anyway, is not enough to perform
induction of general anesthesia, and enhancing the dose the
same will increase the risc for hemodynamic instability in pa-
tients [3, 5].

Thiopental is an agent from bariturates used in anesthe-
siology for induction of general anesthesia [1, 6]. Despite the
fact that new induction agents were introduced in the clinical
practice, thiopental is still frequently used in the Republic of
Moldova and in other countries mainly in obstetrics and neu-
rosurgery. Pharmacology of the agent is well known and its
effects the same are due to interaction with the same GABAA
receptors, as midazolam, so there is expected to see the same
cardiovascular effects [2, 6]. Induction with thiopental is as-
sociated with drop in systolic blood pressure (SBP), diastolic
blood pressure (DBP) and changes in heart rate (HR), this is
why most frequently thiopental is used in co-induction with
another agent, preferably a benzodiazepine [7, 8]. Fentanyl
is an opioid used for premedication and is associated with
barbiturates or bensodiazepines for induction of general an-
esthesia [9].

Influiences of sympathetic and parasympathetic nervous
system on sinus node of the heart clinically are represented
by variations of RR intervals on ECG, phenomenon known as
heart rate variability (HRV). By spectral analysis of HRV there
is possible to determine the presence of heart vagotonia or
heart sympaticotonia in the patient, and this information can
be useful in anesthesiology [10, 11, 12]. Padley J. et al. (2018)
and Reimer P. et al. (2017) proved efficiency of HRV analysis
for appreciation of physiological reserves and the risk for he-
modynamic instability after induction of general anesthesia
in major abdominal surgery [13, 14]. Mahajan A. et al. (2017)
and Toptas M. et al. (2014) used HRV analysis for prediction of
the risk for arterial hypotension after spinal or epidural anes-
thesia [15, 16].

This clinical prospective randomized study compared the
hemodynamic effects of thiopental and midazolam and tested
the hypothesis that preanesthetic heart parasympathicotonia
or sympathicotonia can be predictable factors for develop-
ment of adverse hemodynamic effects after induction of gen-
eral anesthesia with these agents.



Material si metode

Studiu de tip prospectiv, randomizat, conceput pentru a
evalua comparativ modificarile tensiunii arteriale si a frecven-
tei cardiace 1n timpul inductiei intravenoase a anesteziei ge-
nerale cu tiopental sau midazolam si relatia acestor modificari
cu tonusul cardiac vegetativ preanestezic la pacienti. Studiul
s-a realizat In perioada iunie 2014 - august 2017 la Catedra
de anesteziologie si reanimatologie nr. 1 ,Valeriu Ghereg”
(baza clinicd de anestezie si terapie intensiva a Institutului
de Medicina Urgenta din Chisindu). Protocolul de cercetare a
fost aprobat de catre Comitetul de Etica a Cercetarii (CEC) al
Universitatii de Stat de Medicina si Farmacie ,Nicolae Testemi-
tanu” (Inregistrat cu nr. 28 din 08.02.2016. Presedinte al CEC
- Prof. Nacu Viorel). Toti pacientii Inrolati au semnat acordul
informat de participare 1n studiu. Randomizarea s-a realizat
cu tabele de randomizare cu raportul 1:1.

Criteriile de includere in studiu au fost:

= pacient adult (218 ani si <60 ani), pentru a exclude influ-

ienta varstei asupra VRC;

= semnarea acordului scris de inrolare in studiu;

= ASAI-II;
interventii chirurgicale in care aria operata nu interfera
cu electrozii plasati pentru inregistrarea continud a ECG
Holter;
ritm sinusal pe electrocardiograma in perioada preope-
ratorie;
= BMI <30 kg/m?.

Criteriile de non-includere in studiu au fost:

= prezenta maladiilor care se asociaza cu modificarea to-
nusului cardiac vegetativ (maladii cardiovasclare, mala-
dii endocrine, maladii neurologice);

alt ritm decit cel sinusal pe elecrocardiograma preope-
ratorie;

administrarea cronica a medicamentelor care pot in-
terfera cu tonusul cardiac vegetativ ($-adrenoblocante,
[-adrenomimetice, inhibitori ai enzimei de conversie,
sedative, anticonvulsivante, anxiolitice, glucocorticoizi,
tiroxina);

pe traseul ECG Holter intra-anestezic mai mult de 20%
artefacte;

interventii chirurgicale 1n care aria operata interfereaza
cu electrozii ECG Holter;

» BMI 230 kg/m?.

Tonusul cardiac autonom preanestezic la pacienti a fost
determinat prin aprecierea VRC prin intermediul ECG Hol-
ter. Pentru aceasta pe toracele si abdomenul pacientilor s-au
amplasat 10 electrozi care s-au conectat la dispozitivul ECG
Holter Contec TLC 5000 (USA). Metodologia nu difera semni-
ficativ de procedura de inregistrare a ECG. Pentru inregistra-
rea corectd a VRC prin metodologia ECG Holter pacientul s-a
plasat in decubit dorsal, cu toracele si membrele descoperite.
Plasarea electrozilor este precedata de degresarea cu alcool
a pielii iar in scopul maririi conductibilitatii electrice s-a fo-
losit o pasta speciala care asigura adeziunea electrozilor. Din
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Material and methods

Prospective, randomized study to performe a comparative
evaluation of changes in arterial pressure and heart rate dur-
ing induction of general anesthesia with thiopental or mid-
azolam and the relation of these changes with preanesthetic
vegetative heart tonus of patients. The study was carried out
within june 2014 - august 2017 at the Chair of anesthesiology
and reanimathology nr. 1 ,Valeriu Ghereg” (institute of Emer-
gency Medicine from Chisinau). The protocol of study was ap-
proved by Ethic Committee of the State University of Medicine
and Pharmacy ,Nicolae Testemitanu” (registered nr. 28 from
08.02.2016, signed by the president of the Committee Viorel
Nacu). All patients involved in the study sign an inform con-
cent. Randomization was performed in tables with ratio 1:1.

Criteria for inclusion were:

= adult patient (218 years and <60 years), in order to avoid

the influence of age on HRV;

= pacients who signed the informed concent;

= ASAI-IL;

= surgical intervention in the areas which didn’t interfere

with electrodes for registration of ECG Holter and HRV
analysis;

= preoperative sinus rhythm on ECG;

= BMI <30 kg/m?

Non-inclusion criteria were:

= presence of diseases which are associated with changes

in heart vegetative tonus (cardiovascular disorders, en-
docrine disorders, neurological disturbances);

= other than sinus rhythm on preperative ECG;

= chronic administration of drugs which can interfe-

re with vegetative heart tonus (f-adrenoblockers,
-adrenomimetics, inhibitors of conversive enzymes, se-
dative drugs, anxyolytics, anti-convulsivants, glucocorti-
coids, thyroxin);

= on Holter ECG more than 20% artefacts;

= surgical intervention in the areas which interfere with

elecrodes for ECG Holter;

= BMI 230 kg/m?

Preanesthetic vegetative heart tonus was attested by anal-
ysis of HRV by mean of HRV. For this on the thorax and ab-
domen of the patients were placed 10 electrodes which were
connected to ECG Holter Contec TLC 5000 (USA). The meth-
ods doesn’t differ from the method for registration of ECG. For
correct registration of HRV with ECG Holter the patients were
placed in supine position. Placement of electrodes was pre-
ceded by skin degreasing and in order to enhance electric con-
ductivity a special pasta was applied to enhance adherence.
From 10 electrodes used, 4 were placed on the root of limbs,
the other 6 were placed as follows:

= V1 - parasternal right IV intercostal space;

= V2 - parasternal left [V intercostal space;

= V3 - in the middle of the distance between V2 and V4;

= V4 - intercostal V space, on the medioclavicular line

(apex of the heart);
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cei 10 electrozi folositi pentru inregistrarea ECG Holter, 4 s-au
amplasat pe raddacina memebrelor (s-au evitat zonele osoase),
ceilalti 6 elecrozi s-au pozitionat dupa cum urmeaza:

= V1 - spatial intercostal IV parasternal drept;

= V2 - spatial intercostal IV parasternal stang;

= V3 - la mijlocul distantei dintre V2 si V4;

= V4 - spatial intercostal V, pe linia medioclaviculara stan-

ga (varful inimii);

= V5 - spatial intercostal V, pe linia axilara anterioara

stanga;

= V6 - spatial intercostal pe linia axilara mijlocie stanga.

Inregistrarea ECG Holter s-a realizat timp de 10-20 minu-
te dimineati pana la interventia chirurgicali (etapa T1). in-
registrarea s-a efectuat la temperatura de comfort (20-22°C),
evitandu-se temperaturile scazute (determina frison cu con-
tractii musculare) sau temperaturile ridicate (transpiratia
determina modificari de conductibilitate prin piele), care pot
produce erori de inregistrare a potentialelor electrice a cor-
dului. Inregistrarea ECG Holter a continuat si pe parcursul in-
ductiei anesteziei generale pentru a monitoriza modificarile
frecventei cardiace si momentul aparitiei si frecventa aritmii-
lor cardiace normotopice si ectopice.

Premedicatia a fost realizata cu fentanil (1,0-1,5 mkg/kg)
(etapa T2). Pentru premedicatie s-a evitat administrarea orica-
ror altor droguri care interfereaza cu tonusul cardiac vegetativ
(colinoblocante, barbiturice, benzodiazepine). Inductia aneste-
ziei generale s-a realizat cu midazolam (0,2-0,3 mg/kg) si fen-
tanil (1,0-1,5 mkg/kg) sau tiopental (5,0-6,0 mg/kg) si fentanil
(1,0-1,5 mkg/kg) (etapa T3). Pentru inregistrarea modificarilor
hemodinamice (TAs, TAd, TAM) in timpul inductiei anesteziei
generale pe bratul pacientului s-a amplasat o manjeta care a
permis masurarea neinvaziva in fiecare minut a presiunii ar-
teriale timp de 25-30 minute cat a durat studiul. Oxigenotera-
pia s-a realizat prin masca faciala prin care s-a administrat un
Fi0, standard de 0,8-0,9 pe parcursul studiului. Daca la pacient
s-a dezvoltat hiponee sau apnee a fost asigurata ventilatia prin
masca faciala iar parametrii ventilatorii au fost standardizati
astfel Incat ventilatorul sa asigure pacientului un FiO, de 0,8-
0,9; s-a asigurat o frecventad respiratorie astfel ca EtCO, sa fie In
limitele 35-40 mmHg; volumul curent de 7,0-8,0 ml/kg.

VRC preoperatorie a fost apreciata prin metoda standard,
recomandatd de Societatea Europeana de Cardiologie si So-
cietatea nord-americand de ritmologie si electrocardiologie
[17]. Analiza spectrala sau de frecventa presupune compar-
timentarea perioadelor de intervale examinate (cantitatea
intervalelor intr-o anumita perioada de timp) cu ajutorul
transformarii rapide Fourier si analiza de tip autoregresiv a
spectrelor de frecventi de diferiti intensitate. In analiza spec-
trald a VRC clasic se utilizeazi fragmente a cite 5 minute. in
rezultatul analizei inscrierilor Holter, dupd o redactare mi-
nutioasa a principalelor evenimente ECG, in mod automat au
fost primiti urmatorii indicatori ai frecventei ritmului sinusal
pe perioada analizata:

= valorea LFun si a HFun pentru determinarea raportului

LFun/HFun, care permite evaluarea tonusului cardiac
autonom (valoarea LFun/HFun peste 2,0 indica simpati-
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= V5 - intercostal V space, on the left anterior axillary line;

= V6 - intercostal V space on the left middle axillary line.

Registration of ECG was performed 10-20 minutes in the
morning before surgical intervention (stage T1). ECG Holter
was perfomed at temperature 20-22°C, to avoid shivering
caused by low ambient temperature, as well as excessive
sweatning (change of skin conductivity) caused by high ambi-
ent temperature, such avoiding errors in recording electric po-
tential of the heart. ECG Holter registration continued during
induction of general anesthesia for surveillance of changes in
HR as well as to monitor the type and the moment of develop-
ment of normotopic and ectopic heart arrythmias.

Premedication was performed with fentanyl (1,0-1,5 mkg/
kg) (stage T2). For premedication any other drug which can
interfere with vegetative heart tonus (colinoblockers, benso-
diasepins, barbiturates) were avoided. Induction of general
anesthesia was performed with midazolam (0,2-0,3 mg/kg)
and fentanyl (1,0-1,5 mkg/kg) or thiopental (5,0-6,0 mg/kg)
and fentanyl (1,0-1,5 mkg/kg) (stage T3). For registration of
SBP, DBP, MAP on the arm of the patient was placed a cuff for
non-invasive measurement of these hemodynamic param-
eters every minute during 25-30 minutes of the study. Oxy-
genotherapy was supplied by facial mask by administration
of oxygen with standard FiO, of 0,8-0,9 during the study. If in
the patient was attested hypopnea or apnea, mask ventilation
was started in order to ensure a FiO, of 0,8-0,9; ventilatory
frequency was adjusted to have an EtCO, within 35-40 mmHg;
tidal volume 7,0-8,0 ml/kg.

Preanesthetic HRV was assessed by standard methods rec-
ommended by European Society of Cardiology and ord-Ameri-
can Sociaty of Rythmology and Elecrocardiology [17]. Spectral
analysis (or frequency analysis) of HRV is done by fragmenta-
tion of examined ECG in intervals by rapid Fourier transforma-
tion and auto-regresive analysis of frequency distribution. In
a classical spectral analysis of HRV, 5-minutes intervalas are
used. In the result of spectral analysis of recorded ECG, after
a careful analysis of main changes, automatically were given
following parameters of HRV:

= value of LFun and HFun for calculation of LFun/HFun

ratio, which allow evaluation of vegetative tonus of the
heart (a LFun/HFun ratio above 2,0 shows enhanced
sympathetic tonus of the heart and a LFun/HFun ratio
less than 1,0 mark enhanced parasympathetic tonus of
the heart);

= frequency of heart beats pe minut (HR), the average for

every stage of the study;

= type, frequency, duration and moment of development

of heart arrhythmias registerd by ECG Holter during the
study.

Hemodynamic monitoring involved non-invasive mea-
surement of SBP, DBP, and MAP. Systolic arterial hypotension
was defined as a SBP <90 mmHg, or a decrease by 20% from
baseline value. Diastolic hypotension was defined as DBP <60
mmHg or a decrease by 20% from baseline values. Arterial hy-
pertension was defined as SBP >139 mmHg or enhanced by
20% from baseline value. Sinus tachycardia was defined as a



cotonie cardiaca iar valoarea raportului LFun/HFun sub
1,0 indica vagotonie cardiacd);

= frecventa contractiilor cardiace (FCC), media pentru fie-

care etapa a studiului;

= tipul, frecventa, momentul aparitiei si durata aritmiilor

cardiace Inregistrate pe perioada studiului.

Monitorizarea hemodinamica a inclus masurarea neinva-
ziva a TAs, TAd, TAM si FCC. Hipotensiunea arteriala sistolica
a fost definita drept TAs <90 mmHg, sau scaderea valorilor cu
cel putin 20% fata de valorile initiale. Hipotensiunea arteriala
diastolica a fost definita drept TAd <60 mmHg sau scaderea
valorilor cu cel putin 20% fata de valorile initiale. Hipertensi-
unea arteriala a fost definita drept TAs >139 mmHg sau creste-
rea valorilor mai mult de 20% fata de valorile initiale. Tahicar-
dia sinusala a fost definita drept FCC >100 bpm iar bradicardia
sinusala a fost considerata cand FCC <60 bpm. FCC a fost de-
terminata cu dispozitivul ECG Holter in fiecare minut din cele
5 minute al celor 3 etape ale studiului, iar pentru fiecare etapa
ECG Holter a calculat o medie.

Toate variabilele numerice obtinute au fost importate in
softul de analiza statistica GraphPad Prism, versiunea 8 (Gra-
ph Pad Software Inc, CA, SUA). Analiza statistica a fost reali-
zata conform instructiunilor de analiza si a luat in considera-
tie tipul de date, distributia (normald sau asimetrica). Pentru
compararea variabilelor cu distributie simetrica in cadrul ace-
luiasi grup s-a utilizat testul statistic t-Student pentru esan-
tioane perechi. Pentru compararea rezultatelor cu distributie
asimetrica in cardul aceluiasi grup s-au utilizat testul statistic
Wilcoxon al rangurilor pereche. Pentru analiza statistica a va-
riabilelor cu distributie simetrica Intre loturile de studiu s-au
utilizat testele statistice t-Student pentru esantioane nepe-
rechi iar pentru variabilele cu distributie asimetrica s-a utili-
zat testul statistic Mann-Whitney. Datele sunt prezentate sub
forma de valori absolute si relative, sau medie si interval de in-
credere de 95% (95%CI) pentru datele cu distributie simetri-
ca si mediana cu interval intercuartilic (IQR) pentru datele cu
distributie asimetrica. A fost aplicat testul Fisher exact pentru
datele de tip categorie 2x2, pentru a determina riscul relativ
(RR), sensibilitatea (Se) si specificitatea (Sp). Un p<0,05 a fost
considerat statistic semnificativ.

Rezultate

Pentru a descrie rezultatele studiului, lotul de pacienti care
au beneficiat de inductia anesteziei generale cu tiopental si
fentanil va fi numit lotul T, iar lotul pacientilor care au bene-
ficiat de inductia anesteziei generale cu midazolam si fentanil
- lotul M. Loturile de pacienti a studiului nu s-au diferentiat
semnificativ dupa virstd, masa corporala si riscul anestezic
ASA. In ambele loturi au predominat femeile (Tabelul 1). Spec-
trul interventiilor chirurgicale in ambele loturi este reprezen-
tat in Tabelul 2. In ambele loturi cei mai multi pacienti au be-
neficiat de colecistectomie laparoscopica.

Preoperator in lotul M cei mai multi pacienti (48,9%) aveau
tonusul cardiac simpatic sporit iar in lotul T cei mai multi pa-
cienti (44,7%) aveau tonusul cardiac parasimpatic sporit (Ta-
belul 3).
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HR >100 bpm and sinus bradycardia was defined as a HR <60
bpm. HR was register by ECG Holter every minute during the
study, and the Holter compiuterized system gave an average
for every stage of the study.

All numeric parameters were imported in the soft for sta-
tistic analysis GraphPad Prism, version 8 (Graph Pad Software
Inc, CA, SUA). Statistical analysis was performed according
to type of data and distribution (symmetric or assymetric).
For comparing results within the same grup was used paired
t-Student test (for values with symmetric distribution) and
Wilcoxon matched pair signed rank test (for values with as-
symetric distribution). For comparation of results between
groups was used unpaired t-Student test (for values with sym-
metric distribution) and Mann-Whitney test (for values with
assymetric distribution). Data are presented as mean with
95% confidence interval (95%CI) (for values with symmetric
distribution) and median with intercuartilic range (IQR) (for
values with assymetric distribution). Fisher’s exact test was
applied for cathegorical data and for calculation of relative
risk (RR), sensibility (Se) and specificity (Sp). A p<0,05 was
considered statistically significant.

Results

For description of the results of the study, the group of pa-
cients who received midazolam for induction of general anes-
thesia will be named group M, and the group of patients who
received thiopental will be named group T. There were not
found significant differences between the groups when reffer-
ing to age, body weight and ASA risk. In both groups females
where more than males (Table 1). The spectrum of surgical
procedures is represented in the Table 2. In both groups most
patients beneficiated of laparoscopic cholecistectomy.

Preoperativelly, most (48,9%) patients in the M group pre-
sented enhanced sympathetic heart tonus while in the group T
most (44,7%) patients presented with enhanced parasympa-
thetic heart tonus (Table 3).

In both groups analysis of ECG Holter in T1 showed pres-
ence of sinus rythm in all pacients. In both groups, initially
there was attested normal arterial pressure and normal HR on
ECG (Figure 1).

In the group M, in T1 in 5 (10,6%) patients was found si-
nus tachycardia and all 5 pacients presented enhanced sym-
pathetic heart tonus. Maximal HR registered by ECG Holter
in M group in T1 was 106 bpm. In 6 (12,8%) pacients ECG
Holter registered sinus bradycardia, 5 from these presenting
enhanced parasympathetic heart tonus and one heart eutonia
in T1. Minimal HR registered by ECG Holter in M group in T1
was 45 bpm. In 10 (21,2%) pacients from M group, ECG Holter
registered ectopic heart arrythmias (Figure 2).

In 6 patients were registered single supraventricular extra-
systole (SE) and in 4 patients - single ventricular extrasysto-
les (VE). Most (70%) patients with ectopic heart arrythmias
in T1 on HRV presented enhanced sympathetic tonus of the
heart. In 18 pacients from group M, in T1 was attested arterial
hypertension and most (75%) of these where with enhanced
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Tabelul 1. Caracteristica demograficd a pacientilor loturilor de cercetare (n = 94).
Table 1. Demographic characteristics of patients in the study groups (n = 94).

MJHS 25(4)/2020

Parametrii demografici Lotul M / Group M Lotul T / Group T ¢
Demographic parameters (n=47) (n=47) P
Varsta, ani

arsta, atl 38,0+12,0 35,4+11,2 1,44 0,15
Age, years
BMI (kg/m?) 24,5+3,3 23,9+4,1 0,83 0,40
Barbati / Femei

d 20/27 23/24 - NS

Males / Females / /
ASAT/I 21/26 19/28 - NS

Notd: BMI - indice de masa corporald; NS - nesemnificativ; ASA - risc anestezic dupa American Society of Anesthesiologists. Analiza

statistica: testul t-Student impar.

Note: BMI - body mass index; NS - non-significant, ASA - anesthetic risck according to American Society of Anesthesiologists. Statistical analysis:

unpaired t-Student test.

Tabelul 2. Distributia interventiilor chirurgicale in loturile de cercetare.
Table 2. Distribution of surgical interventions in the study groups.

Interventia chirurgicala Lotul T/ Group T Lotul M / Group M
Surgical intervention (n=47) (n=47)
Colecistectomie laparoscopica 18 18

Laparoscopic cholecistectomy
Osteosinteza mandibulei 9 9
Mandible osteosynthesis

Discectomie 3 12
Discectomy

Sinusotomie 2 3
Sinusotomy

Sialoadenectomie 3 3
Sialoadenectomy

Tabelul 3. Structura loturilor dupa frecventa simpaticotoniei / parasimpaticotoniei / eutoniei cardiace, valorile tensiunii arteriale,

valorile FCC si frecventa aritmiilor cardiace ectopice in preoperator.

Table 3. Structure of the study groups in function of frequency of heart simpathicotonia / vagotonia / eutonia, values of arterial pres-

sure, values of HR and frequency of ectopic heart arrhythmias in preoperative stage.

Lotul M / Group M Lotul T / Group T

Parametri / Parameters (n=47) (n=47)
Simpaticotonie cardiac / Enhanced cardiac sympathetic tonus 23 20
Parasimpaticotonie cardiac / Enhanced cardiac parasympathetic tonus 19 21

Eutonie cardiac / Heart eutonia 5 6
Normotensiune arterial / Normal arterial blood pressure 31 29
Hipertensiune arterial / Arterial hypertension 16 18

FCC normal / Normal HR 36 28

Tahicardie sinusald /Sinus tachycardia 5 11

Bradicardie sinusala / Sinus bradycardia 8

Aritmii cardiace ectopice / Ectopic heart arrhythmias 10




in ambele loturi la analiza ECG Holter in T1 a fost determi-
nati prezenta ritmul sinusal la toti pacientii. In ambele loturi
cei mai multi pacienti au prezentat initial normotensiune arte-
riala si FCC normala pe ECG Holter (Figura 1).
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sympathetic tonus of the heart. Maximal SBP in M group in T1
was 188 mmHg and maximal DBP was 120 mmHg.

In 11 (23,4%) patients from the group T, initially was attest-
ed sinus tachycardia, and from these in 8 patients was found en-

100
90+
80 mm Tiopental
70 =22 Midazolam

nr. pacienti, %/no. patients, %

L T2 T3
Numdrul pacientilor cu hipertensiune arteriala
Numer of pacients with arterial hypertension

Fig. 1 Structura esantioanelor studiului dupa frecventa tensiunii arteriale normale, hipertensiunii arteriale si hipotensiunii arteriale.
Fig. 1 Structure of the study groups in function of frequency of normal arterial tension, arterial hypertension and arterial hypotension.

iInlotul M la 5 (10,6%) pacienti initial s-a instalat tahicar-
die sinusala si toti prezentau simpaticotonie cardiaca prea-
nestezica. FCC maximala Inregistrata ECG Holter in T1 a fost
de 106 bpm. La 6 (12,8%) pacienti din lotul M s-a inregistrat
bradicardie sinusald, dintre acestea 5 pacienti fiind cu para-
simpaticotonie cardiaca iar unul cu eutonie cardiaca preope-
ratorie. FCC minimala inregistrata ECG Holter in T1 a fost de
45 bpm. La 10 (21,2%) pacienti din esantionul M s-a depistat
la analiza ECG Holter prezenta aritmiilor cardiace ectopice in
T1 (Figura 2).

La 6 pacienti, ECG Holter a Inregistrat extrasistolii supra-
ventriculare unice (ESV) iar la 4 - extrasistolii ventriculare
unice (EV). Cei mai multi (70%) pacienti care au prezentat
aritmii cardiace unice in T1 aveau tonusul cardiac simpatic
crescut. La 18 pacienti din lotul M preanestezic s-a constatat
hipertensiune arteriala si cei mai multi (75%) dintre acestea
au prezentat tonus cardiac simpatic crescut. TAs maximala in
esantionul M 1n etapa T1 a fost de 188 mmHg iar TAd maxima-
13 a fost de 120 mmHg.

La 11 (23,4%) pacienti din lotul T initial s-a instalat tahi-
cardie sinusala si dintre acestea, 8 prezentau simpaticotonie
cardiaca preanestezica (Figura 2). FCC maximala Inregistrata
ECG Holter in lotul T a fost de 121 bpm. La 8 (17,0%) pacienti
s-a Inregistrat bradicardie sinusala in T1, dintre acestea la 7
fiind prezenta parasimpaticotonia cardiaca si la unul tonus ve-

hanced sympathetic tonus of the heart (Figure 2). Maximal HR
in T group in T1 was 121 bpm. In 8 (17,0%) patients where was
attested sinus bradycardia in T1 and 7 from these had enhanced
parasimpathetic heart tonus. Minimal HR registered by ECG
Holter in the group T in T1 was 53 bpm. In 2 (4,3%) patients
from the group T, ECG Holter analysis showed ectopic heart
arrythmias (one case of SVE and one case of VE). Both these
patients had enhanced parasympathetic tonus in T1. In 18 pa-
tients initially was found arterial hypertonia, and in 10 (55,5%)
patients from these there was attested enhanced sympathetic
tonus of the heart. Maximal systolic blood pressure in T1 in the
group T was 168 mmHg, and minimal diastolic blood pressure
in T1 was - 104 mmHg. Maximal MAP was 168 mmHg.

After administration of fentanyl (1,0-1,5 mkg/kg) for pre-
medication there were not found significant changes in SBP,
DBP, MAP and HR (Table 4, Figure 1, Figure 2). In the group M,
SBP has reduced by 4,6%, DBP has reduced by 6,5% and TAM
has reduced by 5,9%, insignificanly when comparing with
stage T1 (Table 4). In 15 patients (31,9%) there was found
arterial hypertension. Should be remarked that from these in
12 (80,0%) patients was attested enhanced sympathetic heart
tonus in T1. Maximal SBP registered in T2 in the group M was
170 mmHg, maximal DBP was 101 mmHg and maximal MAP
was 124 mmHg. In 7 (14,9%) patients from the group M in
T2 on ECG Holter were founded ectopic heart arrhythmias in
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Fig. 2 Structura esantioanelor studiului dupa frecventa tahicardiei sinusale, bradicardiei sinusale si a aritmiilor cardiace ectopice.
Fig. 2 Structure of the study groups in function of frequency of sinus tachycardia, sinus bradycardia and ectopic heart arrhythmias.

getativ cardiac simpatic sporit. FCC minimala inregistratd ECG
Holter a fost de 53 bpm. La 2 (4,3%) pacienti din esantionul T
s-a depistat la analiza ECG Holter prezenta aritmiilor cardiace
ectopice (un caz de ESV unica si un caz de EV unicd). Ambii
pacienti au prezentat tonus cardiac vegetativ parasimpatic in
T1. La 18 (38,3%) pacienti s-a Inregistrat hipertensiune arte-
riala (Tabelul 3, Figura 1). Din cei 18 pacienti cu hipertensiune
arteriald In T1, 10 (55,5%) prezentau tonus cardiac vegetativ
simpatic crescut. Hipertensiunea sistolicd maximala inregis-
tratd in aceasta etapa a fost de 168 mmHg, iar cea diastolica
maximalad - 104 mmHg. TAM maximala Inregistrata a fost 168
mmHg.

Dupa administrarea fentanilului (1,0-1,5 mkg/kg) pentru
premedicatie nu s-au constatat modificari semnificative ale
TAs, TAd, TAM si FCC nici Intr-un esantion (Tabelul 4, Figural,
Figura 2). in lotul M, TAs s-a redus cu 4,6%, TAd s-a redus cu
6,5% iar TAM cu 5,9%, nesemnificativ comparativ cu etapa T1
(Tabelul 4). La 15 (31,9%) pacienti s-a dezvoltat hipertensiune
arteriald. De remarcat ca, 12 (80,0%) dintre ei au prezentat to-
nus cardiac vegetativ simpatic sporit in T1. TAs maximala inre-
gistratd in T2 a fost de 170 mmHg, TAd maximala - 101 mmHg
iar TAM maximala -124 mmHg. La 7 (14,9%) pacienti din lotul
M s-au Inregistrat la ECG Holter aritmii cardiace ectopice unice
sub forma de ESV sau EV. La 4 dintre acestea (57,1%) s-a con-
statat simpaticotonie cardiaca in T1.

in lotul T dupa administrarea solutiei de fentanil cu scop
de premedicatie TAs s-a redus cu 5,3%, TAd s-a redus cu 5,9%
iar TAM s-a redus cu 2,6%, fara modificari statistic semnifica-
tive comparativ cu valorile initiale (Tabelul 4).

form of SVE or VE. In 4 patients from these, there was attested
enhanced sympathetic tonus of the heart in T1.

In the group T after administration of fentanyl for premedi-
cation SBP has reduced by 5,3%, DBP has reduced by 5,9% and
MAP has reduced by 2,6%, insignificantly when comparing
with the values from T1 (Table 4).

In T2 in this group in 14 (29,8%) patients was found arterial
hypertension (Figure 1). Should be remarked that in 8 patients
from these there was found enhanced sympathetic heart tonus
in T1. Maximal SBP was 163 mmHg, maximal DBP was - 106
mmHg and maximal MAP was 127 mmHg. In 13 (27,6%) pa-
tients from group T in T2 on ECG Holter was found sinus tachy-
cardia and in 10 (21,3%) patients - sinus bradycardia (Figure
2). Maximal HR registered by ECG Holter in this stage was 108
bpm and minimal HR was 52 bpm. Should be mentioned the
fact that from 10 pacients with sinus bradycardia in T2, in 9
was found enhanced parasympathetic tonus of the heart in T1.
In the group T in T2 in 3 (6,4%) patients were attested ectopic
heart arrhythmias - all cases were SVE.

In the stage T3 there were attested significant changes of
SBP, DBP, MAP and HR in both groups of the study (Table 4).

In the group M, SBP has reduced by 20,6% (129 mmHg
(95%CI 124 to 133) vs 102 mmHg (95%CI 98 to 107)
(p=0,001)), DBP has reduced by 27,8% (78 mmHg (95%CI 74
to 81) vs 56 mmHg (95%CI 53 to 60) (p<0,001) and MAP has
reduced by 24,3% (97 mmHg (95%CI 94 to 101) vs 74 mmHg
(95%CI 70 to 78) (p=0,001). The same there was attested a
drop in HR by 18,0% (74 (95%CI 70 to 77) vs 60 (95%CI 56 to
67) (p=0,03). In the stage T3, structure of the group M changed
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Tabelul 4. Modificarile TAs, TAd, TAM si FCC in loturi in timpul inductiei intravenoase a anesteziei generale.
Table 4. Changes of SBE, DBE, MAP and HR in the study groups during intravenous induction of general anesthesia.

Secvente si parametri

Lotul M / Group M

Lotul T / Group T

Sequences and parameters (n=47) (n=47) t P
T1 TAs / SBP (mmHg) 135 (130 -139) 136 (132 -139) 0,22 0,82
Tad / DBP (mmHg) 83 (79-87) 82 (78 87) 0,16 0,86
TAM / MAP (mmHg) 103,4 (99 -107) 100 (94 - 105) 1,02 0,30
FCC / HR* 75(72-79) 77 (74 -81) - 0,55
T2 TAs / SBP (mmHg) 129 (124 -133) 129 (125-132) 0,01 0,98
TAd / DBP (mmHg) 78 (74 -81) 77 (75 -80) 0,36 0,71
TAM / MAP (mmHg) 97 (94 - 101) 97 (94 - 100) 0,13 0,89
FCC / HR* 74 (70-77) 76 (72-179) - 0,46
T3 TAs / SBP (mmHg) 102 (98 -107) 103 (99-108) 0,29 0,76
TAd / DBP (mmHg) 56 (53 - 60) 57 (49 - 64) 0,41 0,67
TAM / MAP (mmHg) 74 (70-78) 75(71-79) 0,42 0,67
FCC/HR 60 (56 - 67) 83 (79 - 84) - 0,0009

Nota: Teste statistice utilizate: testul t-Student pentru esantioane neperechi si testul Mann-Whitney. Valorile prezentate sub forma de medie + 95%CI. * - media

obtinuta la ECG Holter.

Note: Applied statistical tests were unpaired t-Student test and Mann-Whitney test. Values are represented as mean * 95%CI. * - mean obtained at Holter ECG.

in etapa T2, la 14 (29,8%) pacienti s-a instalat hipertensi-
une arteriala (Figura 1). Merita de remarcat faptul ca 8 dintre
pacientii care au dezvoltat hipertensiune arteriala in T2 aveau
tonusul cardiac simpatic crescut in T1. Hipertensiune sistolica
maximala inregistratd in T2 a fost de 163 mmHg, iar hiperten-
siunea diastolicd maximala - 106 mmHg. TAM maximald in T2
a fost 127 mmHg. La 13 (27,6%) pacienti din esantionul T la
ECG Holter s-a Inregistrat tahicardie sinusald iarla 10 (21,3%)
pacienti - bradicardie sinusala (Figura 2). FCC maximala Inre-
gistrata ECG Holter a fost de 108 bpm. Merita a fi mentionat
faptul ca din cei 10 pacienti care au dezvoltat bradicardie sinu-
sala in T2, 9 au prezentat parasimpaticotonie cardiaca initiala.
FCC minimala inregistratda ECG Holter in etapa T2 in lotul T
a fost de 52 bpm. In etapa T2 aritmii cardiace ectopice s-au
inregistratla 3 (6,4%) pacienti din esantion - in toate cazurile
fiind inregistrate la ECG Holter ESV unice.

in etapa T3 au avut loc modificari insemnate a TAs, TAd,
TAM si a FCC in ambele loturi (Tabelul 4).

In lotul M, TAs s-a redus cu 20,6% (128,8 mmHg (95%CI
124 - 133 ) vs 102 mmHg (95%CI 98 - 107) (p=0,001) ),
TAd s-a redus cu 27,8% (78 mmHg (95%CI 74 - 81) vs 56
mmHg (95%CI 53 - 60) (p<0,001) iar TAM s-a redus cu 24,3%
(97mmHg (95%CI 94 - 101) vs 74 mmHg (95%CI 70 - 78)
(p=0,001). La fel s-a redus si FCC cu 18,0% (74 (95%CI 70 -
77) vs 60 (95%CI 56 - 67) (p=0,03). In etapa T3 structura lo-
tului M s-a modificat astfel incat cei mai multi pacienti au pre-
zentat FCC normala (53,2%) si hipotensiune arteriala (51,0%)
(Figura 1, Figura 2).

Cei mai multi (51,0%) pacienti din esantionul M au pre-
zentat hipotensiune sistolica-diastolica sau diastolica in T3
(Figura 1). Cei mai multi (66,6%) dintre acestea aveau para-
simpaticotonie cardiaca preanestezica. TAs minimald inre-
gistrata a fost de 74 mmHg. Cei mai multi pacienti prezentau
hipotensiune sistolica la 4,1+0,5 minute dupa administrarea

in manner that most of patients were with normal HR (53,2%)
and arterial hypotension (51,0%) (Figure 1, Figure 2).

Most (51,0%) patients from the group M, in T3 presented
systolic-dyastolic hypotension or diastolic hypotension (Fig-
ure 1). In most (66,6%) of these was found enhanced para-
sympathetic tonus of the heart in T1. Minimal SBP was 74
mmHg, minimal DBP was 38 mmHg and minimal MAP was 53
mmHg. Most frequently arterial hypotension was registered at
4,1+0,5 minutes after administration of midazolam and fen-
tanyl. In 9 (19,1%) patients from this group in T3 was found
arterial hypertension, but there should be mentioned that in
7 pacients arterial hypertension was present only the first
1-2 minutes after initiation of induction, and in one patient
initial arterial hypertension turned to arterial hypotension at
minute 4,0 after administration of midazolam. So there are re-
sons to consider that only in 2 patients from the group M in
T3 was found arterial hypertension (both patients were with
enhanced sympathetic tonus of the heartin T1).

In the group M, in 25 patients HR was normal, in other 21
(44,7%) patients ECG Holter registered sinus bradycardia.
From these 21 patients with sinus bradycardia, in 15 (71,4%)
patients was found enhanced parasympathetic tonus of the
heart in T1. So we can make the statement that from 19 pa-
tients with heart vagotonia in T1, only in 4 patients was not
found sinus bradycardia after administration of midazolam
and fentanyl for induction of general anesthesia. Minimal HR
registered by ECG Holter in T3 in the group M was 24 bpm,
most patients presenting bradycardia at 4,5+0,4 minutes after
injection of midazolam. Sinus tachycardia in the group M was
found in 5 (10,6%) patients but there should be mentioned
that in all patients tachycardia was present only the first
0,5-1,0 min after injection of midazolam, after in all patients
on ECG Holter was present normal HR, so sinus tachycardia
shouldn’t be consider an effect of the drug (was not represent-
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midazolamului si fentanilului. TAd minimald inregistrata a fost
de 38 mmHg. TAM minimala inregistrata in T3 a fost de 53
mmHg. La 9 (19,1%) pacienti din esantionul M in etapa T3 s-a
inregistrat hipertensiune arteriala, dar se v-a mentiona faptul
cd la 7 dintre ei aceasta a fost prezenta dar primele 1-2 minute
de la initierea inductiei cu midazolam, iar la un pacient hiper-
tonia arteriala initiala a trecut In hipotonie sistolo-diastolica la
minutul 4,0 dupa administrarea solutiei de midazolam si fen-
tanil. Astfel se v-a considera ca doar la 2 pacienti din esantion
dupa administrarea midazolamului s-a dezvoltat hipertensiu-
ne arteriala (ambii prezentand tonus cardiac vegetativ simpa-
tic sporit preanestezic).

FCC normala a fost prezenta la 25 pacienti din esantion,
la alti 21 (44,7%) pacienti dezvoltindu-se bradicardie sinu-
sala dupa administrarea midazolamului si fentanilului. Din cei
21 pacienti care au dezvoltat bradicardie sinusald in T3, la 15
(71,4%) s-a constatat si parasimpaticotonie cardiaca preanes-
tezica. Astfel, putem afirma ca din cei 19 pacienti cu parasim-
paticotonie cardiacad in T1, numai la 4 pacienti nu s-a dezvoltat
bradicardie sinusalda dupa administrarea midazolamului si
fentanilului. FCC minimala inregistrata ECG Holter a fost de 24
bpm, cei mai multi dintre pacienti dezvoltand bradicardie si-
nusala la minutul 4,5+0,4 dupa administrarea midazolamului.
Tahicardia sinusala in lotul M in T3 s-a pus in evidenta la 5
(10,6%) pacienti dar, se va remarca faptul cd la toti 5 pacienti,
tahicardia sinusala a fost prezenta doar primele 0,5-1,0 min
dupa administrarea midazolamului, ulterior Inregistrandu-se
FCC normala, astfel ca nu se va considera un efect al hipnoti-
cului (nu s-a reprezentat in grafic). In etapa T3, la 7 (14,9%)
pacienti s-a constatat prezenta aritmiilor cardiace ectopice. La
5 pacienti au fost prezente aritmii cardiace unice sub forma
de ESV sau EV, iar la 2 pacienti s-au dezvoltat aritmii cardiace
care au persistat: un caz de EV multiple si un caz de pauza RR
cu bradicardie severa (Figura 3). Se v-a remarca faptul ca din
cei 7 pacienti care au dezvoltat aritmii cardiace In T3, 5 aveau
tonusul cardiac simpatic crescut preanestezic. Pacientul care
a dezvoltat pauza RR pe ECG Holter avea parasimpaticotonie
cardiaca in T1.

in esantionul T dupa administrarea solutiei de tiopental si
fentanil pentru inductia anesteziei generale structura lotului
s-a modificat astfel Incat cei mai multi pacienti au prezentat
normotensiune (46,8%) si tahicardie sinusala (55,3%) (Figu-
ra 1, Figura 2). Astfel, tensiunea arteriala sistolica s-a redus cu
19,7% (129 mmHg (95%CI 125 - 132) vs. 103 mmHg (95%CI
99 - 108) (p<0,0001), iar cea diastolica s-a redus cu 26,1%
comparativ cu etapa T2 (77 mmHg (95%CI 75 - 80) vs 57
mmHg (95%CI 49 - 63) (p<0,0001). TAM s-a redus cu 23,0%
(97 mmHg (95%CI 94 - 100) vs 75 mmHg (95%CI 71 - 79)
(p<0,0001) iar FCC a crescut cu 8,0% (76 (95%CI 72 - 79) vs
82 (95%CI 79 - 86) (p=0,02) (Tabelul 4).

Din cei 26 pacienti care au dezvoltat tahicardie sinusala in
etapa T3, 22 (86,4%) aveau tonus cardiac vegetativ simpatic
crescut preanestezic. FCC maximala inregistrata ECG Holter
in acest esantion a fost de 125 bpm. FCC maximala cel mai
frecvent s-a Inregistrat la minutul 3,8+1,1 dupa administrarea
tiopentalului si fentanilului. Doar la 5 (10,6%) pacienti din
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ed in the graph). In T3 in the M group ECG Holter registered
ectopic heart arrhythmias in 7 patients (14,9%). In 5 patients
were found single SVE and VE and in 2 patients were regis-
tered ectopic heart arrhythmias which persisted: in one case
was a patient with multiple EV and in another patient ECG
Holter registered RR pause with severe bradycardia (Figure
3). Should be remarked that in 5 patients who presented ecto-
pic heart arrhythmias in T3 was found enhanced sympathetic
heart tonus in T1. The patient who developed RR pause in T3
was with enhanced parasympathetic heart tonus in T1.

In the group T after administration of thiopental and
fentanyl for induction of general anesthesia the structure of
the group has changed in a manner that most patients were
with normal blood pressure (46,8%) and sinus tachycardia
(55,3%) (Figure 1, Figure 2). SBP has reduced by 19,7% (129
mmHg (95%CI 125 to 132 ) vs. 103 mmHg (95%CI 99 to 108)
(p<0,0001), DBP has reduced by 26,1% (77 mmHg (95%CI 75
to 80) vs 57 mmHg (95%CI 49 to 63) (p<0,0001) and MAP
has reduced by 23,0% (97 mmHg (95%CI 94 to 100) vs 75
mmHg (95%CI 71 to 79) (p<0,0001), meantime the HR has
enhanced by 8,0% (80 (95%CI 72 to 79) vs 82 (95%CI 79 to
86) (p=0,02) (Table 4).

From 26 patients who developed sinus tachycardia in T3,
22 (86,4%) patients were with enhanced sympathetic heart
tonus in T1. Maximal HR registered by ECG Holter in T group
was 125 bpm. Maximal HR most frequently was registered
at 3,8+1,1 minute after administration of thiopental. Only in
5 (10,6%) patients from T group ECG Holter registered sinus
bradycardia in T3. From these, in 3 patients was found en-
hanced parasympathetic heart tonus in T1. Minimal HR regis-
terd by ECG Holter in T group was 45 bpm, at minute 3,3+1,6
after administration of thiopental and fentanyl.

In 17 (36,2%) patients from T group in T3 was found arte-
rial hypotension, and in 8 patients (17,0%) - arterial hyper-
tension (Figure 1). Minimal SBP registered was 79 mmHg,
minimal DBP was - 36 mmHg and minimal MAP was 53
mmHg. Most frequently arterial hypotension was registered at
4,3%0,8 min after administration of thiopental and fentanyl. In
9 patients who developed arterial hypotension was attested
enhanced parasympathetic heart tonus in T1. Maximal regis-
tered SBP was 159 mmHg, maximal DBP was 98 mmHg and
maximal MAP was - 121 mmHg.

In the group T in 8 (17,0%) patients ECG Holter registered
ectopic heart arrhythmias (5 cases of single VE and 3 cases of
single SVE). In 5 patients from these was attested enhanced
parasympathetic heart tonus in T1 and in 3 - enhanced sym-
pathetic heart tonus in T1.

In the group M there was observed a significant relation
between development of sinus bradycardia and arterial hy-
potension in T3 and and the presence of enhanced parasym-
pathetic heart tonus in T1. Statistical analysis of relation be-
tween baseline heart vagotonia and the risk for development
of sinus bradycardia after administration of midazolam re-
vealed: RR - 4,5 (95%CI 1,7 to 11,4; p=0,0002) with Se - 0,79
(95%CI 0,54 to 0,94) and Sp - 0,77 (95%CI 0,58 to 0,91). So,
enhanced preanesthetic parasympathetic heart tonus repre-
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Fig. 3 Imagine ECG Holter Contec TLC 5000 (derivata II).
Pauza RR dupd administrarea midazolamului si fentanilului la un pacient ASA I, barbat, 23 ani, BMI 22 kg/m?, nefumator.
ECG preoperator - ritm sinusal cu FCC - 72 /min. Parasimpaticotonie cardiaca preanestezica.

Fig. 3 Image from ECG Holter Contec TLC 5000.
RR pause after administration of midazolam and fentanyl in a pacient ASA I, 23 years, BMI-22 kg/m? non-smocker,
preoperative ECG - sinus rythm with HR - 72/min. Enhanced baseline parasympathetic heart tonus.

esantion s-a constatat la ECG Holter bradicardie sinusala dupa
inductie. Dintre acestea, 3 prezentau parasimpaticotonie car-
diaca in T1. FCC minimala inregistrata ECG Holter a fost de 45
bpm, la minutul 3,3+1,6 min dupa administrarea tiopentalului
si fentanilului.

La 17 (36,2%) pacienti din esantion dupa administrarea
tiopentalului si fentanilului s-a constatat hipotensiune arteri-
ald iar la 8 (17,0%) pacienti - hipertensiune arteriala (Figu-
ra 1). Hipotensiunea sistolici minimala inregistrata in acest
esantion a fost de 79 mmHg, iar cea diastolica - 36 mmHg.
TAM minimald a fost de 53 mmHg. Cel mai frecvent hipotonia
arteriala s-a inregistrat la minutul 4,3+0,8 min dupa adminis-
trarea tiopentalului pentru inductia anesteziei generale. La 9
pacienti care au dezvoltat hipotensiune arteriald dupa induc-
tia cu tiopental si fentanil s-a constatat prezenta parasimpati-
cotoniei cardiace preanestezice. TAs maximala inregistrata a
fost de 159 mmHg, TAd maximala a fost de 98 mmHg, iar TAM
maximald - 121 mmHg.

In esantionul T la 8 (17,0%) pacienti s-a constatat la ECG
Holter prezenta aritmiilor cardiace ectopice (5 cazuri de EV si
3 cazuri de ESV unice). La 5 pacienti care au dezvoltat aritmii
cardiace ectopice, a fost constatatd vagotonia cardiaca in T1,
iar la 3 analiza ECG Holter a pus in evidenta prezenta simpati-
cotoniei cardiace preanestezice.

In esantionul M s-a observat o relatie semnificativa intre
dezvoltarea bradicardiei sinusale si a hipotensiunii arteriale
in etapa T3 si prezenta parasimpaticotoniei cardiace initiale.
Astfel, analiza statisticd a relatiei intre prezenta bradicardiei
sinusale dupd administrarea midazolamului si tonusul vege-
tativ cardiac parasimpatic crescut preanestezic a evidentiat:

sent a risk factor for development of sinus bradycardia when
induction of general anesthesia is performed with midazolam
and fentanyl. In the group M from 19 patients with enhanced
preanesthestic parasympathetic heart tonus in 15 was found
sinus bradycardia on ECG Holter in T3. The same, preanes-
thetic heart vagotonia enhanced the risk for development of
arterial hypotension after administration of midazolam: RR -
4,8 (95%CI 1,6 to 14,5; p=0,0003) with Se - 0,84 (95%CI 0,60
to 0,97) and Sp - 0,70 (95%CI 0,59 to 0,86). In the group M
from 19 patient with preanesthetic heart vagotonia, in 16 was
attested arterial hypotension after induction of general anes-
thesia with midazolam.

In the group T was studied the relation between preanes-
thetic heart vegetative tonus and the risk for development of
arterial hypotension and sinus tachycardia after administra-
tion of thiopental. From 20 patients with enhanced sympa-
thetic heart tonus in baseline, 11 developed sinus tachycardia
after administration of thiopental. Statistical analysis of rela-
tion between preanesthetic heart sympathicotonia and the
risk for sinus tachycardia revealed: RR - 0,99 (95%CI 0,58 to
1,66, p=0,1) with Se - 0,42 (95%CI 0,23 to 0,63) and Sp - 0,57
(95%CI 0,34 to 0,78) (p=0,06). So, enhanced preanesthetic
sympathetic heart tonus doesn’'t represent a risk factor for
development of sinus tachycardia after induction of general
anesthesia with thiopental.

From 21 patients who presented enhaced parasympathetic
tonus of the heart in baseline, in 9 patients was attested ar-
terial hypotension after induction of general anesthesia with
thiopental. The statistical analysis of the relation between pre-
anesthestic heart vagotonia and development of arterial hypo-
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RR - 4,5 (95%CI 1,7 - 11,4; p=0,0002) cu Se de 0,79 (95%CI
0,54 - 0,94) si Sp de 0,77 (95%CI 0,58 - 0,91). Astfel, para-
simpaticotonia cardiaca initiala creste riscul de dezvoltarea a
bradicardiei sinusale in timpul inductiei anesteziei generale
cu midazolam si fentanil. In esantionul M din cei 19 pacienti
care au prezentat vagotonie cardiaca preanestezica, 15 au dez-
voltat bradicardie sinusala in T3.

La fel, tonusul cardiac vegetativ parasimpatic sporit initial
creste riscul de dezvoltare a hipotensiunii arteriale dupa ad-
ministrarea solutiei de midazolam: RR - 4,8 (95%CI 1,6 - 14,5;
p=0,0003) cu Se de 0,84 (95%CI 0,60 - 0,97) si Sp de 0,70
(95%CI 0,59 - 0,86). In esantionul M din cei 19 pacienti care
au prezentat tonus cardiac vegetativ parasimpatic crescut in
T1, 16 au dezvoltat hipotensiune arteriala dupa administrarea
midazolamului pentru inductia anesteziei generale.

In esantionul T s-a studiat relatia dintre tonusul cardiac ve-
getativ initial si riscul de dezvoltare a hipotensiunii arteriale si
a tahicardiei sinusale dupa administrarea tiopentalului si fen-
tanilului pentru inductia anesteziei generale. Din cei 20 paci-
enti care au prezentat tonus vegetativ cardiac simpatic sporit
in T1, 11 au dezvoltat tahicardie sinusald dupa administrarea
tiopentalului si fentanilului pentru inductia anesteziei genera-
le. Astfel, analiza statistica a relatiei intre prezenta tahicardiei
sinusale si tonusul cardiac simpatic crescut initial a evidentiat:
RR - 0,99 (95%CI 0,58 - 1,66, p=0,1) cu Se de 0,42 (95%CI
0,23-0,63)siSpde 0,57 (95%CI 0,34 - 0,78) (p=0,06). Astfel,
tonusul cardiac simpatic sporit initial nu este un factor de risc
pentru dezvoltarea tahicardiei sinusale dupa administrarea
tiopentalului pentru inductia anesteziei generale.

Din cei 21 pacienti care au prezentat parasimpaticoto-
nie cardiaca initialg, la 9 s-a dezvoltat hipotensiune arteriala
dupa administrarea tiopentalului si fentanilului pentru induc-
tia anesteziei generale. Analiza relatiei Intre tonusul cardiac
vegetativ parasimpatic initial si riscul de dezvoltare a hipo-
tensiunii arteriale a scos in evidenta: RR - 1,4 (95%CI 0,65
-2,97,p=0,54) cu Se de 0,53 (95%CI 0,28 - 0,77) si Sp de 0,60
(95%CI 0,40 - 0,77). Astfel, parasimpaticotonia cardiaca initi-
ala nu prezinta un factor de risc pentru dezvoltarea hipotensi-
unii arteriale dupa administrarea tiopentalului pentru induc-
tia anesteziei generale.

Discutii

Ritmul cardiac este controlat de catre nodul sinusal al cor-
dului si se poate modifica in functie de necesitatile fiziologice
pentru a mentine homeostazia hemodinamica. Schimbarile
ritmului cardiac, cunoscute drept VRC, sunt generate de mo-
dificarile influientelor simpatice sau parasimpatice asupra
nodului sinusal. Analiza VRC furnizeaza informatie despre to-
nusul cardiac autonom si este utilizat in mai multe domenii
clinice. Dispozitivele ECG Holter moderne permit masurarea
VRC [10-13]. Este deja acceptat si a fost demonstrat in multe
studii ca raportul LFun/HFun reprezinta balanta simpatica-
parasimpatica a cordului [12-14].

Nu au fost gasite studii clinice care ar fi apreciat relatia
dintre tonusul cardiac autonom preanestezic si riscul de dez-
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tension after administration of thiopental revealed: RR - 1,4
(95%CI 0,65 to 2,97, p=0,54) with Se - 0,53 (95%CI 0,28 to
0,77) and Sp - 0,60 (95%CI 0,40 to 0,77). So, enhanced pre-
anesthetic parasympathetic heart tonus doesn’t represent a
risk factor for development of arterial hypotension after in-
duction of general anesthesia with thiopental.

Discussion

Heart rhythm is controlled by sinus node of the heart and
can be changed depeding on physiological needs for main-
taining hemodynamic homeostasis. Changes in heart rythm,
known as HRV are generated by cyclic changes in sympathetic
and parasympathetic influiences on sinus node. Analysis of
HRV gives information about vegetative heart tonus and can
be useful in many medical fields. Modern ECG Holter devices
permit measurement of HRV [10-13]. There is already ac-
cepted and was proved by many studies that the LFun/HFun
represents sympathetic parasympathetic balance of the heart
[12-14].

There were not found clinical studies which appreciated
the relation between preanesthetic vegetative heart tonus and
the risk for development of adverse hemodynamic events after
induction of general anesthesia with thiopental or midazolam.

Zhang R. et al. (2018) and Tsai H. et al. (2015) appreciat-
eded the hemodynamic changes after administration of mid-
azolam, but in these studies the doses of the drug were for
sedation [3, 4]. In two recent studies, Hino H. et al. (2019) and
Han D. et al. (2019) analyzed the effects of midazolam on he-
modynamic parameters during induction of general anesthe-
sia, but the used teqnique was co-induction [7, 20].

In arecent meta-analysis, Zhang R. et al. (2018) proved that
sedation with midazolam for gastrointestinal endoscopy is
safer than sedation with popofol [3]. Tsai H. et al. (2015) com-
pared 5 randomized studies carried out between 2003-2012
and described the hemodymamic effects of midazolam admin-
istered for endoscopic procedures in patients with hepatic
citrrhosis [4]. The incidence of bradycardia in these studies
was 2,8% and in 13 patients from 182 there was attested arte-
rial hypotension. In a study by Frolich M. et al. (2011) which
involved 60 healthy volunteers, ASA I-11, was proved that in-
travenous administration of 3,0-5,0 mg/kg of midazolam was
not associated with marked changes in SBP, DBP, MAP and HR
when compared with the same hemodynamic parameters in
patients in whom was given propofol or dexmedetomidine [5].
In another clinical study conducted by Uzman S. et al, (2016)
was proved that sedation with midazolam 0,05 mg/kg com-
bined with 0,4 mg/kg meperidin is more safe from hemody-
namic aspects that sedation with propofol 1,0 mg/kg. In none
of patients who received midazolam with meperidine was at-
tested arterial hypotension or sinus bradycardia [18].

Choi Y. et al. (2004) in a clinical study analyzed the changes
in arterial pressure after administration of midazolam 2,0-
4,0 mg for endotracheal intubation in emergency department
[19]. The authors described a reduction by 10% in SBP and in
19,5% of patients was attested arterial hypotension. Patients



voltare a evenimentelor hemodinamice adverse dupa inductia
anesteziei generale cu tiopental sau midazolam.

Zhang R. et al. (2018) si Tsai H.C. et al. (2015) au studiat
efectele midazolamului asupra parametrilor hemodinamici,
insa In aceste studii midazolamul a fost administrat in doze
sedative [3, 4]. In alte doua studii recente, Hino H. et al. (2019)
si Han D. et al. (2019) au analizat efectele midazolamului asu-
pra hemodinamicii in timpul inductiei anesteziei generale, dar
tehnica utilizata a fost co-inductia [7, 20].

Intr-o meta-analiza recentd, Zhang R. et al. (2018) a de-
monstrat ca sedarea cu midazolam pentru endoscopia gastro-
intestinala este mai sigura din punct de vedere hemodinamic
decat sedarea cu propofol [3]. Tsai H. et al. (2015) a comparat
5 studii randomizate realizate Intre anii 2003-2012, care au
descris efectele hemodinamice ale midazolamului administrat
pentru endoscopie la pacientii cu ciroza hepatica [4]. Inciden-
ta bradicardiei a fost de 2,8% iar la 13 din 182 pacienti s-a
inregistrat hipotensiune arteriala. In studiul realizat de Froli-
ch M. et al. (2011) care a inclus 60 de voluntari sanatosi, ASA
I-11, a fost demonstrat ca administrarea intravenoasa a mida-
zolamului 3,0-5,0 mg/kg nu s-a asociat cu modificari majore
ale valorilor TAs, TAd, TAM si FCC, cand s-a comparat cu ace-
leasi valori hemodinamice la pacientii la care s-a administrat
propofol sau dexmedetomidina [5]. In alt studiu clinic, Uzman
S.etal, (2016) a dovedit ca sedarea cu midazolam 0,05 mg/kg
combinat cu 0,4 mg/kg meperidinad este mai sigura din punct
de vedere hemodinamic decat sedarea cu 1,0 mg/kg propofol.
Nici unul din pacientii care au dezvoltat hipotensiune arteriala
si bradicardie sinusald nu a fost din grupul la care s-a adminis-
trat midazolam cu meperidina [18].

Choi Y. et al. (2004) a analizat modificarile TA dupa ad-
ministrarea midazolamului 2,0-4,0 mg/kg pentru a asigura
intubatia endotraheala in unitatea de urgente medicale [19].
Autorii au descris o reducere cu 10% a TAs, iar 19.5% din pa-
cienti au facut hipotensiune arteriala. Pacientii cu varsta peste
70 ani au fost mai predispusi spre hipotensiune in acest studiu
clinic.

in alt studiu clinic recent Han D. et al. (2019) a demon-
strat ca combinatia intre midazolam (0,2 mg/kg) cu sufentanil
(1,0 mkg/kg) este o metoda sigura din punct de vedere he-
modinamic pentru inductia anesteziei generale in chirurgia
cardiaca pediatrica [20]. Chiar daca dupa intubatia endotra-
heald s-a constatat reducerea FCC, aceasta combinatie a fost
mai favorabilda hemodinamic atunci cand s-a comparat cu se-
vofluranul. In studiul prezent am remarcat o scidere mai mar-
catd a TAd decat a TAs (27,8% vs 20,6%), desi toti pacientii
au beneficiat de hidratare preanestezica 10 ml/kg cristaloizi.
Bradicardia sinusala s-a dezvoltat la 44.7%, dar cei mai multi
pacienti au prezentat FCC normala (53,2%).

Siamak Y. et al. (2015) intr-un studiu pilot a comparat efec-
tele hemodinamice ale propofolului cu cele ale tiopentalului
pentru sedarea pacientilor cu leziuni cerebrale acute care se
pregitesc pentru interventii neurochirurgicale [21]. In acest
studiu tiopentalul s-a administrat in doza de 2,0 mg/kg urmat
de 2,0 mg/kg/h. Nu s-au gasit diferente statistic semnificative
in ceea ce priveste modificarile TAs, TAd, TAM si FCC intre gru-
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older that 70 years were more prone to develop hypotension
in this study.

In another recent clinical study, Han D. et al. (2019) proved
that combination between midazolam (0,2 mg/kg) and sufen-
tanyl (1,0 mkg/kg) is a safe method for induction of general
anesthesia in pediatric cardiac surgery [20]. Even if after en-
dotracheal intubation there was attested a reduction in HR,
this combination was safer from hemodynamic aspects when
compared with sevoflurane. In present study there was attest-
ed a more decrease in DBP that SBP (27,8% vs 20,6%), even
if all patients beneficiated of preanesthestic hydration with
10 ml/kg cristaloids. Sinus bradycardia was attested on ECH
Holter in 44,7% patients, but most patients were with normal
HR (53,2%).

Siamak Y. et al. (2015) in a pilot study compared the hemo-
dynamic effects of propofol with that of thiopental for sedation
in patients with acute brain injuries who prepare for neuro-
surgical interventions [21]. In this study thiopental was given
in doses of 2,0 mg/kg followed by 2,0 mg/kg/h. there were not
found significance differences in term of changes in SBP, DBP,
MAP and HR between groups. Yunus O. et al. (2017) studied
the efficacy and security of sedation with thiopental during
magnetic resonance in a pediatric group (age 4,7+3,0 years,
ASA T - II) which involved 300 subjects. Thiopental was given
in doses of 3,0 mg/kg followed by 1,0 mg/kg for maintaining a
Ramsay score = 4. In this study no one adverse hemodynamic
event was attested. HR before sedation, 5 and 10 minutes af-
ter administration of thiopental didn't change significantly:
101,0+12.5 vs. 100,0+12.4vs 100,0+x12.2 bpm. In another
clinical study (2016) were appreciated the hemodynamic ef-
fects of thiopental given during electroconvulsive therapy.
This clinical research involved 100 patientas, with average age
31,3+8,57, which randomly were distributed in the group who
were sedated with thiopental 2,0 mg/kg or propofol 1,0-1,5
mg/kg. In the group where sedation was performed with pro-
pofol, the values of SBP, DBP, MAP and HR, 3 and 5 minutes
after administration of sedative were lower that in the group
where sedation was performed with thiopental [23].

Cwanestazia Z. et al. (2018) studied the hemodynamic
changes after induction of general anesthesia with thiopen-
tal or propofol in neurosurgery (the study group involved
patients with age 18-65 years, ASA I-II) [24]. In this double-
blind randomized study, the dose of thiopental was 4,5 mg/kg.
In both groups SBP, DBP, MAP reduced significantly and were
lower in patients who received propofol. Regarding chages in
HR there were not found significant differences.

In the present study the effects of induction with midazol-
am or thiopental on SBP, DBP, MAP were the same. Both an-
esthetic agent reduced values of arterial pressure, and there
were not found differences between groups (Table 4). Anyway;,
frequency of arterial hypotension was higher in the group of
patients who received midazolam. The effects of the drugs on
HR was different, induction with midazolam was associated
with a higher frequency of sinus bradycardia (44%) and in-
duction with thiopental was assocated with a high frequency
of sinus tachycardia (55,3%). So, even if both agents exert
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pe. Yunus O. et al. (2017) au studiat eficacitatea si siguranta
sedarii cu tiopental pentru realizarea rezonantei magnetice la
un lot pediatric (varsta 4,7+3,0 ani, ASA I-1I) care a inclus 300
subiecti [22]. Tiopentalul a fost administrat in doze de 3,0 mg/
kg urmat de 1,0 mg/kg pentru a atinge un scor Ramsay = 4. In
acest studiu nu s-a inregistat nici un fenomen hemodinamic
advers, care ar fi impus spitalizarea neprogramata a copiilor.
FCC pana la sedare, 5 minute si 10 minute dupa administra-
rea tiopentalului nu s-a modificat semnificativ: 101,0+12.5 vs.
100,0+12.4vs 100,0+12.2 bpm. Alt studiu clinic (2016) a eva-
luat efectele hemodinamice ale tiopentalului administrat pen-
tru terapia electroconvulsiva. Acest studiu clinic a inclus 100
pacienti, cu varsta medie 31,3+8,57, care aleator au fost sedati
cu tiopental 2,0 mg/kg sau propofol 1,0-1,5 mg/kg. In lotul
care a beneficiat de sedare cu propofol, valorile medii ale TAs,
TAd, TAM si FCC la 3 minute si 5 minute dupa administrare au
fost mai joase comparativ cu valorile Inregistrate In grupul se-
dat cu tiopental, iar diferenta a fost statistic semnificativa [23].

Cwanestazia Z et al. (2018) au studiat efectele hemodina-
mice ale inductiei cu propofol sau tiopental in neurochirurgie
(lotul de pacienti cu varsta 18-65 ani, ASA I-1I) [24]. In acest
studiu clinic dublu orb randomizat doza de tiopental a fost de
4,5 mg/kg. Valorile TAs, TAd si TAM 1n cele doua loturi au di-
minuat semnificativ si au fost mai reduse in lotul de pacienti
la care pentru inductia anesteziei generale s-a administrat
propofol. In ceea ce priveste FCC, nu s-au inregistrat diferente
semnificative intre loturile de studiu.

In studiul prezent, efectele inductiei cu midazolam sau
tiopental asupra TAd, TAs, si TAM sunt aceleasi. Ambii agenti
de inductie reduc valorile tensiunii arteriale, iar Intre grupuri
nu s-a constatat diferenta statistic semnificativa (Tabelul 4).
Totusi, frecventa hipotensiunii arteriale a fost mai mare in
grupul pacientilor care au beneficiat de inductia anesteziei
generale cu midazolam. Efectele agentilor de inductie asupra
FCC sunt 1nsa diferite, inductia cu midazolam asociindu-se cu
o frecventa sporita a bradicardiei sinusale (44% pacienti) iar
inductia cu tiopental s-a asociat cu frecventa sporita a tahi-
cardiei sinusale (55,3% pacienti). Astfel, desi ambii agenti de
inductie exercita efectul pe receptorii GABAA, efectele asupra
nodului sinusal sunt diferite. La fel, in studiu s-a constatat ca
vagotonia cardiaca preexistenta este un factor predictiv pen-
tru aparitia bradicardiei sinusale si a hipotoniei arteriale dupa
inductia anesteziei generale cu midazolam (riscul relativ 4,5
si 4,8 respectiv). Pe de alta parte, tonusul cardiac autonom
preanestezic la pacient nu a fost un factor predictiv pentru
evenimentele hemodinamice adverse dupa inductia anesteziei
generale cu tiopental.

Un neajuns al acestui studiu a fost faptul ca la pacinti nu a
fost determinata profunzimea anesteziei.

Concluzii

1) Administrarea midazolamului sau tiopentalului pentru
inductia anesteziei generale s-a asociat cu scaderea TAs,
TAd si TAM, in timp ce efectele agentilor de inductie asu-
pra FCC au fost diferite.
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their effects on GABAA receptors, the effects on sinus node
of the heart is different. The same, this study proved that en-
hanced preanesthetic parasympathetic heart tonus was a risk
factor for development of sinus bradycardia and arterial hypo-
tension after induction of general anesthesia with midazolam
(relativ risk 4,5 and 4,8 respectively). On the other hand, pre-
anesthetic vegetativ tonus of the heart didn’t represent a pre-
dictive factor for hemodynamic events in induction of general
anesthesia with thiopental.

One drawback of the study was the fact that in patients the
depth of anesthesia wasn’t appreciated.

Conclusions

1) Administration of midazolam or thiopental for induction
of general anesthesia was associated with reduction of
SBP, DBP and MAP, meantime the effects on HR were dif-
ferent.

2) Thiopental administration was characterized by en-
hanced frequency of sinus tachycardia and midazolam
administration was characterized by enhanced frequen-
cy of sinus bradycardia.

3) Preanesthetic heart vagotonia was a risk factor for de-
velopment of sinus bradycardia and arterial hypotension
after induction of general anesthesia with midazolam.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Impactul migratiei de munca a parintilor asupra calitatii
vietii copiilor este unanim recunoscut. Evaluarea calitatii
vietii copiilor marcati de migratia parentalda de munca prin
aplicarea chestionarului PedsQL™ Pediatric Quality of Life In-
ventory Version 4.0 nu a fost, deocamdatd, estimat.

Ipoteza de cercetare

Chestionarul PedsQL™ Pediatric Quality of Life Invento-
ry Version 4.0 poate reflecta calitatea vietii, sanatatea fizica
si psiho-sociald a copiilor marcati de migratia parentald de
munca.

Noutatea adusa literaturii stiintifice din domeniu

Chestionarul PedsQL™ Pediatric Quality of Life Inventory
Version 4.0 s-a dovedit a fi fezabil In cuantificarea calitatii
vietii, sdnatatii fizice si psiho-sociale a copiilor marcati de mi-
gratia parentald de munca.

Rezumat

Introducere. Conform datelor MSMPS pentru anul 2019,
numarul total de copii ramasi fara ingrijire parinteasca in
urma miratiei a fost 36817. Fenomenul migratiei parenta-
le de munca este actual la nivel global, studiile calitatii vietii
copiilor migrantilor sunt putine raportate la amploarea feno-
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What is not known yet, about the topic

The impact of parental labor migration on children’s qual-
ity of life is unanimously recognized. The assessment of the
quality of life of children affected by parental labor migration
by the PedsQL™ Pediatric Quality of Life Inventory 4.0 survey
has not been estimated yet.

Research hypothesis

The PedsQL™ Pediatric Quality of Life Inventory 4.0 sur-
vey can reflect the quality of life, physical and psycho-social
health of children affected by parental labor migration.

Article’s added novelty on this scientific topic

The PedsQL™ Pediatric Quality of Life Inventory 4.0 sur-
vey proved feasible to quantify the quality of life, physical and
psycho-social health of children affected by parental labor
migration.

Abstract

Introduction. According to the Ministry of Health, Labor
and Social Protection data, in 2019 the total number of chil-
dren without parental care due to migration amounted to
36817. Globally, the phenomenon of parental labor migration
is a common issue. Studies of the quality of life of migrant chil-



menului. In acest context, investigatia calitatii vietii copiilor
in dependentd de prezenta experientei migratiei parentale la
munca este utila si foarte actuala.

Material si metode. Cercetarea a fost condusa In manie-
ra unui studiu de tip transversal realizat pe parcursul anilor
2018-2019. Esantionul cercetat a reprezentat 280 de persoa-
ne. Grupul de respondenti a fost stratificat in 4 loturi: lotul I
- 70 de copii marcati de migratia parentald de munca; lotul
I1 - 70 de parinti / tutori ai copiilor marcati de migratia paren-
tala de munca; lotul I1I - 70 de copii fara experienta migratiei
de munca a parintilor; lotul IV - 70 parinti / tutori ai copiilor
fara experienta migratiei de munca ai parintilor. Parametrii
inregistrati au fost: sanatatea fizica si sandtatea psiho-socia-
1a. Parametrul principal de rezultat a fost scorurile obtinute
la aplicarea chestionarului Pediatric Quality of Life Inventory
PedsQL™ 4.0, care a servit ca instrument de cercetare al cali-
tatii vietii.

Rezultate. In cadrul evaluarii Functiondrii Fizice (FF) a co-
piilor s-a detectat c3, In toate categoriile de varsta ale copiilor
lotului martor valorile scorului calitatii vietii era statistic sem-
nificativ (p<0,0001) mai mic comparativ cu valorile copiilor
lotului control. Calitatea vietii copiilor lotului martor era foar-
te mica raportata la modulul Functionarea Emotionald, valori-
le deviau de la 42,0 + 25,32 puncte la copiii cu varsta 13-18 ani
la 43,7 + 25,94 puncte la varsta 8-12 ani si erau semnificativ
diferite de valorile copiilor neafectati de migratie (p<0,0001).
La evaluarea punctajului calitatii vietii pe modulul Functiona-
rea sociald (FS) am evidentiat c3, copiii lotului martor prezinta
valori destul de mici la toate categoriile de varst3, de la 51,4
* 22,96 puncte la 13-18 ani la 64,3 = 29,60 puncte la 5-7 ani.
Pe modul Functionarea scolard (FS), calitatea vietii copiilor
migrantilor la toate categoriile de varsta era statistic semni-
ficativ mai joasa ca, cea a copiilor neafectati de migratia pa-
rentala: la 5-7 ani 54,0 * 26,29 puncte versus 83,2 + 25,83
puncte (p<0,001); la 8-12 ani 52,2 + 21,66 puncte versus 81,0
+ 20,89 puncte (p<0,001); la 13-18 ani 44,4 + 19,28 puncte
versus 78,6 + 20,01 puncte (p<0,001). in lotul martor, o valoa-
re mai scazuta a sdndtatii psiho-sociale au prezentat copiii cu
varsta 13-18 ani (45,9 * 22,95 puncte), iar o valoare mai mare
au avut copiii cu varsta 5-7 ani (53,9 + 28,95 puncte).

Concluzii. Studiul realizat a detectat ca, migratia parenta-
1a de munca are un impact negativ asupra sanatatii copiilor
migrantilor. Rezultatele obtinute demonstreaza elocvent ca,
copiii marcati de migratia parentald de munca prezinta valori
foarte mici pe toate modulele si caracteristicele integrale ale
calitatii vietii.

Cuvinte cheie: copiii migrantilor de munca, sanatatea fizi-
3, sanatatea psiho-social3, calitatea vietii, chestionarul Pedia-
tric Quality of Life Inventory PedsQL™ 4.0.

Calitatea vietii copiilor marcati de migratia parentald

dren are few compared to the phenomenon magnitude. In this
context, the investigation of children’s quality of life related to
the presence of parental labor migration experience is useful
and relevant.

Material and methods. A cross-sectional study was car-
ried out over the period 2018-2019. The researched sample
included 280 people. The group of respondents was stratifi-
ed into 4 groups: group [ - 70 children affected by parental
labor migration, group I - 70 parents / legal guardians of
children affected by parental labor migration, group III - 70
children without parental labor migration experience, group
IV - 70 parents / legal guardians of children without parental
labor migration experience. The recorded parameters were as
follows: physical health and psycho-social health. The scores
obtained by the Pediatric Quality of Life Inventory PedsQL™
4.0 survey represented the main outcome parameter, which
served as a research instrument of quality of life.

Results. During the assessment of Physical Functioning (PF)
of children, it was detected that in all age categories of the chil-
dren in the experimental group the values of the quality of life
score were true (p<0.0001) and considerably lower compared
to the values of the children in the control group. The quality of
life related to Emotional Functioning of the experimental group
children was very low, with values deviating from 42.0 + 25.32
points in children aged 13-18 years, to 43.7 * 25.94 points in
children aged 8-12 years, being significantly different from the
values of children not affected by migration (p<0.0001). The
assessment of the quality of life score in terms of Social Functi-
oning (SF) revealed that the children in the experimental group
had quite low values at all age categories. Lower score values
were found in adolescents aged 13-18 years (51.4 + 22.96 po-
ints), higher values being revealed in children aged 5-7 years
(64.3 = 29.60 points). In terms of School Functioning (SchF), the
quality of life of children affected by migration, at all age cate-
gories, and was significantly and considerably lower than that
of children not affected by parental migration. The following
value comparisons can be used as an example: at 5-7 years -
54.0 £ 26.29 points compared to 83.2 + 25.83 points (p<0.001),
at 8-12 years - 52.2 + 21.66 points compared to 81.0 + 20.89
points (p<0.001), at 13-18 years - 44.4 + 19.28 points compa-
red to 78.6 + 20.01 points (p<0.001). In the experimental gro-
up, children aged 13-18 years had lower values of psycho-social
health (45.9 = 22.95 points), while children aged 5-7 years had
higher values (53.9 + 28.95 points).

Conclusions. The study found that parental labor migrati-
on had a negative impact on the health of children temporarily
left without parental care. The obtained results demonstrated
eloquently that children affected by parental labor migration
had very low values at all modules and integral characteristics
of quality of life.

Key words: children of migrant workers, physical health,
psycho-social health, quality of life, Pediatric Quality of Life In-
ventory PedsQL™ 4.0 survey.



The quality of life of children affected by parental labor migration

Introducere

Actualmente, cea mai dificila problema sociala, politica si
economica, cu care se confruntda Republica Moldova, este mi-
gratia fortei de munca. Migratia si-a pus amprenta pe toate
sferele vietii, a schimbat comportamentul, modul de gandire
si viziunile oamenilor. Actualmente Republica Moldova se afla
in topul tarilor afectate de procesele migrationale. Conform
datelor statistice oficiale Republica Moldova are circa 800 mii
de migranti de munca [1].

in Republica Moldova, fenomenul copiilor separati de unul
sau ambii parinti plecati la munca in straindtate a atins unul
dintre cele mai inalte niveluri din Europa [2]. Conform date-
lor MSMPS pentru anul 2017, numarul total de copii ramasi
fara ingrijire parinteasca In urma miratiei a fost 36114, pentru
anul 2018 au fost inregistrati 37866 copii cu parinti migrati la
muncg, iar la finele anului 2019 cifra copiilor marcati de mi-
gratia parentald de munca constituia 36817 [3, 4].

Premordial, la copiii ramasi temporar fara grija parinteas-
ca din motivul migratiei de munca a parintilor sufera calitatea
vietii (CV) [5]. In medicina calitatea vietii presupune bunista-
rea fizicd, psihica si sociald, precum si capacitatea pacientilor
de a-si indeplini sarcinile obisnuite, in existenta lor cotidiana
[6]. Studiile consacrate calitatii vietii sunt actuale, utile pentru
practica medicalg, in evaluarea efectelor fizice, psihice, sociale
ale imbolnavirilor si tratamentelor medicale asupra vietii de zi
cu zi a oamenilor; in analiza efectelor tratamentelor sau bolii,
din punctul de vedere al pacientului, precum si in determina-
rea necesitatilor pacientului de suport psihic, fizic si social pe
durata imbolnavirii.

Studiile medico-sociale devin din ce In ce mai populare in
medicina modernd. Majoritatea din ele sunt orientate spre
cercetarea calitatii vietii diferitor loturi de copii (cu varsta fra-
geda, prescolara sau scolara) din diferite tari si evaluarii efici-
entei programelor de supraveghere medicald. Autorii straini
relateaza necesitatea implementarii evaluarii calitatii vietii in
institutiile scolare in calitate de criteriu de sanatate al copiilor.

Calitatea vietii copiilor, In aspect medical, a fost evaluata
in cadrul unui numar impunator de studii de cohorta. In ul-
timii ani, cercetdrile stiintifice In domeniu, relateaza despre
calitatea vietii copiilor ce sufera de artrita juvenila ideopatica,
obezitate, diabet zaharat, patologii oncologice, cronice renale
si alergologice [7, 8, 9, 10].

Regretabil, dar, in pofida faptului ca fenomenul migratiei
parentale de munca este actual la nivel global, studiile calitatii
vietii copiilor migrantilor sunt putine raportate la amploarea
fenomenului [11, 12, 13].

Cu prezentarea sintetica a unor instrumente destinate eva-
luarii calitatii vietii in practica medicala s-au ocupat numerosi
cercetatori [14, 15]. Pentru unele grupe speciale de pacienti si
unele patologii sau grupe de patologii distincte sunt destinate
instrumentele specifice. Cele mai utilizate si informative pentru
pacientii pediatrici sunt: A. PedsQL - Pediatric Quality of Life,
aplicabil la copii in varsta de 5-12 ani (prin interviu al medi-
cului sau asistentei) si prin autoadministrare pentru copiii de
13-18 ani si B. KINDL, chestionar pentru evaluarea calitatii
vietii copiilor si adolescentilor [16-20].
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Introduction

Currently, the Republic of Moldova is facing labor migra-
tion, which is the most difficult social, political and economic
issue. Migration has impacted all spheres of life, changing
people’s behavior, thinking and visions. Currently, the Repu-
blic of Moldova is at the top of countries affected by migration
processes. According to official statistics, the Republic of Mol-
dova has about 800 thousand labor migrants [1].

In the Republic of Moldova, the phenomenon of children
separation from one or both parents working abroad has
reached one of the highest levels in Europe [2]. According to
the Ministry of Health, Labor and Social Protection data, in
2017, the total number of children without parental care as a
result of migration accounted for 36114; in 2018, 37866 chil-
dren with migrant worker parents were recorded. At the end
of 2019, the number of children affected by parental labor mi-
gration amounted to 36817 [3, 4].

In children temporarily left behind without parental care
due to parents’ labor migration, the quality of life (QoL) is
primarily affected [5]. In medicine, the quality of life involves
physical, mental and social well-being, as well as the ability
of patients to perform their usual tasks in their daily lives [6].
Studies on QoL are relevant, being useful for medical practi-
ce, assessing the physical, mental, and social effects of illness,
and medical treatments on people’s daily lives; analyzing the
effects of treatments or disease, from the patient’s point of
view, and determining the patient’s needs for mental, physical
and social support over the disease period.

Medical and social studies are becoming increasingly po-
pular in modern medicine. Most of them are aimed at studying
the quality of life of different groups of children (infancy, pre-
school or school age) in different countries and evaluating the
effectiveness of medical surveillance programs. Foreign au-
thors have reported the need to implement the quality of life
assessment in educational settings as a criterion for children’s
health.

The quality of life of children, in terms of health care, was
evaluated in an impressive number of cohort studies. In re-
cent years, the scientific research in the field has reported on
the quality of life of children suffering from juvenile idiopathic
arthritis, obesity, diabetes mellitus, oncological, chronic renal
and allergic diseases [7, 8, 9, 10].

Unfortunately, although globally the phenomenon of pa-
rental labor migration is relevant, there are few studies of the
quality of life of migrant children related to the phenomenon
extent [11, 12, 13].

Numerous researchers have studied the synthetic presen-
tation of different instruments for assessing the quality of life
in medical practice [14, 15]. Specific instruments are intended
for special groups of patients and distinct diseases or groups
of diseases. In pediatric patients, the most used and informa-
tive instruments are as follows: PedsQL - Pediatric Quality of
Life, applicable to children aged 5-12 years(survey carried out
by a doctor or nurse) and self-administration by children aged
13-18 years, and B. KINDL questionnaire for assessing the
quality of life of children and adolescents [16-20].



Regretabil, dar actualmente, sunt insuficiente studii la ni-
vel national care ar elucida calitatea vietii copiilor marcati de
migratia parentala de munca. Majorotatea studiilor sunt axate
pe impactul psihologic al migratiei de munca parentale asupra
copiilor; solitare sunt studiile care se axeaza pe efectele nega-
tive asupra sanatatii copiilor migrantilor. Plecand de la faptul
ca legislatia, prin Conventia ONU privind drepturile copilului,
apara interesele copilului, argumentam necesitatea cerceta-
rarii situatiei In care se afla acesti copii, ramasi fara ingrijire
pdrinteasca, fiind importanta evidentierea necesitatilor pe
care ei le au pentru a creste intr-un mediu propice dezvoltarii
normale si armonioase.

In acest context, a fost efectuata investigarea calitatii vietii
copiilor in dependenta de prezenta experientei migratiei pa-
rentale la munca. Scopul studiului a fost de a determina impac-
tul migratiei parentale de munca asupra calitatii vietii copiilor.

Material si metode

Cercetarea a fost condusd in maniera unui studiu de
tip transversal. Protocolul de cercetare a fost avizat favo-
rabil de Comitetul de Eticd a Cercetarii al USMF ,Nicolae
Testemitanu”(procesul verbal nr. 12 din 20.09.2019). Studiul
a fost realizat pe parcursul anilor 2018-2019. Colectarea date-
lor a fost posibila In baza acordului dat de Ministerul Sanatatii,
Muncii si Protectiei Sociale al Republicii Moldova si Ministerul
Educatiei, Culturii si Cercetarii al Republicii Moldova.

Volumul esantionului reprezentativ in studiul pentru ana-
liza calitatii vietii copiilor marcati de procesul migrational, s-a
determinat dupa formula: n = P x (1 - P) x (Za / d)?, unde:
d - eroarea admisa (d = 0,05); Za = 1,96 pentru 95,0% sem-
nificatie a rezultatelor obtinute; P - conform datelor Directiei
Politici de protectie a drepturilor copilului si familiilor cu copii
din raionul Orhei, fenomenul , copii ramasi temporar fara gri-
ja parinteasca din motivul migratiei de munca a parintilor” se
intalneste in localitatile raionului Orhei cu frecventa de 4,3%.
Introducand datele in formula cu rata de 10,0% de nonras-
puns, am obtinut valoarea de 70 de respondenti. Astfel, atat
lotul de cercetare, cat si lotul martor trebuie sa includa nu mai
putin de 70 de pacienti.

Participarea in studiu a fost benevold, in baza acordului in-
format, prin semnarea formularului de acceptare. Criterii de
includere au fost:

= copii marcati de migratia parentalda de munca pe parcur-

sul cel putin al ultimelor 12 luni;

= varsta copiilor 5-18 ani;

= acordul parintilor / tutelei la studiu.

Criterii de excludere au fost:

= refuz pentru participarea la studiu;

= copii fara experienta migratiei parintilor la munca sau cu

experienta efectuata la un interval mai mare de 12 luni
din momentul debutului studiului;

® lipsa ambilor parinti din motivul migratiei combinata cu

lipsa persoanei-tutela asupra copilului.

Esantionul cercetat a reprezentat 280 de persoane. Grupul
de respondenti a fost stratificat in 4 loturi: lotul I - 70 copii
marcati de migratia parentald de munca; lotul II - 70 parinti /

Calitatea vietii copiilor marcati de migratia parentald

Unfortunately, at present, there are insufficient studies
at national level elucidating the quality of life of children af-
fected by parental labor migration. Most studies focus on the
psychological impact of parental labor migration on children.
There are few studies focusing on the negative effects on mi-
grant children’s health. Given the fact that the United Nations
Convention on the Rights of the Child protects the interests of
the child, the need to investigate the situation of children left
without parental care is argued. It is important to highlight the
children’s needs in order to grow up in an environment con-
ducive to normal and harmonious development.

In this context, the quality of life of children was investi-
gated depending on the presence of parental labor migration
experience. The aim of the study was to determine the impact
of parental labor migration on children’s quality of life.

Material and methods

A cross-sectional study was conducted. The research pro-
tocol was approved by the Research Ethics Committee of Ni-
colae Testemitanu SUMPh (minutes no. 12 of 20.09.2019). The
study was conducted during 2018-2019. The data was collec-
ted based on the agreement between by the Ministry of Heal-
th, Labor and Social Protection of the Republic of Moldova and
the Ministry of Education, Culture and Research of the Repu-
blic of Moldova.

The volume of the representative sample in the study, for
the analysis of the quality of life of children affected by the mi-
gration process, was determined by the following formula: n
=P x (1-P)x (Za / d) 2, where: d - permissible error (d =
0.05); Za =1,96 for 95.0% significance of the obtained results;
P - according to the data of the Department of Policies for the
Protection of the rights of the child and families with children in
Orhei district, the frequency of the phenomenon of “children
temporarily left behind without parental care due to parental
labor migration” in the localities of Orhei district accounts for
4.3%. Data entry into the formula, with a 10.0% rate of non-
response, resulted in the obtained value of 70 respondents.
Thus, no less than 70 patients had to be included in both the
experimental and control group.

Enrollment in the study was voluntary, based on the in-
formed consent and signing the acceptance form. The inclu-
sion criteria were as follows:

= children affected by parental labor migration over at

least the last 12 months;
= children aged 5-18 years;
= the agreement of parents / legal guardians to the study;
The exclusion criteria were as follows:
= refusal to participate in the study;
= children without parental labor migration experience or
with parental labor migration experience at an interval
of more than 12 months from the beginning of the study;

= the lack of both parents due to migration combined with
the lack of legal guardians of the child.

The researched sample included 280 people. The group
of respondents was stratified into 4 groups: group I - 70
children affected by parental labor migration, group II - 70
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tutori ai copiilor marcati de migratia parentala de munca; lotul
III - 70 copii fara experienta migratiei de munca a parintilor;
lotul IV - 70 parinti / tutori ai copiilor fara experienta migra-
tiei de munca.

Parametrii inregistrati au fost: sanatatea fizica si sanatatea
psiho-sociala. Parametrul principal de rezultat a fost scorurile
obtinute la aplicarea chestionarului PedsQL™4.0

Ca instrument de cercetare a servit chestionarul Pediatric
Quality of Life Inventory PedsQL™4.0. Chestionarul contine 23
itemi, combinate in module: functionarea fizica (FF) - 8 itemi,
functionarea emotionala (FE) - 5 itemi, functionarea sociala
(FS) - 5 itemi, functionarea scolara (FS) - 5 itemi. Punctajul
functiondrii fizice determina sdnatatea fizicd, iar punctajul
total al modulelor FE, FS si FS determina sdndtatea psiho-so-
ciald. Chestionarul este divizat in module pe categoriile de
varsta 5-7, 8-12 si 13-18 ani, care au formulare de completare
separate pentru copii si parinti. Punctajul total pentru toate
modulele a fost calculat dupa scorul de 100 puncte: cu cat este
mai mare punctajul total, cu atat este mai inalta calitatea vietii
copilului. In cadrul cercetirilor s-a considerat calitatea vietii
copiilor cu nivel inalt al punctajului de la 100 la 91, moderat
- dela90la 81, mic - de la 80 la 71, foarte mic - mai putin de
70 puncte.

Pe durata completdrii chestionarului, copiii au fost supra-
vegheati de catre persoane fara studii medicale, si anume de
catre pedagogi. Prin aceasta procedursj, a fost exclusa influen-
tarea raspunsurilor.

Datele primare au fost numerizate in tabele Excel si anali-
zate statistic cu soft-ul Statistical Package for Social Sciences
(SPSS), versiunea 22. Datele sunt prezentate drept valori ab-
solute si relative sau medie si deviere standard. Normalitatea
distributiei datelor a fost testata prin criteriul Shapiro-Wilk.
Testul statistic aplicat a fost t-Student nepereche bicaudal, iar
un p<0,05 a fost considerat drept statistic semnificativ. Com-
paratiile inter- si intragrupale au fost efectuate folosind anali-
za nonparametrica multivariabilda ANOVA.

Rezultate

In studiu au fost inrolati 280 de respondenti, dintre ei 140
copii si 140 parinti ai copiilor. Copiii din studiu au fost strati-
ficati In 2 loturi a cate 70 persoane: lotul copiilor cu parinti
migranti - lot martor si lotul copiilor fara experienta migratiei
pdrintilor la munca - lot control. Parintii incadrati in studiu
au fost si ei repartizati in 2 loturi: parintii ramasi in tara ai
copiilor marcati de migratie si parintii copiilor fara experienta
migratiei de munca a parintilor. Varsta copiilor inclusi in stu-
diu a variat intre 5 si 18 ani. Distributia pe sexe a subiectilor
a fost reprezentata numeric de 64 fete (45,7%) si 76 (54,3%)
baieti. Valorile calitatii vietii copiilor In dependentd de prezen-
ta In familie a fenomenului migratiei parentale de munca sunt
prezentate in Tabelul 1.

In cadrul evaludrii Functiondrii Fizice (FF) a copiilor s-a de-
tectat c3, in toate categoriile de varsta ale copiilor lotului mar-
tor, valorile scorului CV erau statistic semnificativ (p<0,0001)
si considerabil mai mic comparativ cu valorile copiilor lotului
control. La copiii lotului martor valorile FF prezentau un nivel
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parents / legal guardians of children affected by parental
labor migration, group III - 70 children without parental labor
migration experience, group IV - 70 parents / legal guardians
of children without parental labor migration experience.

The following parameters were registered: physical health
and psycho-social health. The scores obtained by the PedsQL™
4.0 survey represented the main outcome parameter.

The Pediatric Quality of Life Inventory PedsQL™ 4.0 survey
served as a research instrument. The survey contained 23 ite-
ms, divided into modules: physical functioning (PF) - 8 items,
emotional functioning (EF) - 5 items, social functioning (SF) -
5 items, school functioning (SchF) - 5 items. The score of phy-
sical functioning determined the physical health, and the total
score of EF, SF and SchF determined the psycho-social health.
The survey was divided into modules, comprising the fol-
lowing age categories: 5-7, 8-12 and 13-18 years. It contained
separate completion forms for children and parents. The total
score for all modules was calculated according to the score of
100 points: the higher the total score, the higher the quality of
life of the child. In the research, the quality of life of children
was considered as follows: 100-91 points - high score, 90-81
points - moderate score, 80-71 points - low score, less than 70
points - very low score.

During the survey completion, the children were supervi-
sed by people with no medical education, namely, by teachers.
This helped prevent the influence of answers.

The primary data were numbered in Excel tables and sta-
tistically analyzed with the Statistical Package for the Social
Sciences (SPSS) software, version 22. The data were presen-
ted as absolute and relative or mean values and standard de-
viation. The normality of data distribution was tested by the
Shapiro-Wilk test. The unpaired bicaudal t-Student’s test was
applied for statistical analysis, and p<0.05 was considered sta-
tistically significant. Inter- and intragroup comparisons were
performed using nonparametric multivariate analysis ANOVA.

Results

A group of 280 respondents were enrolled in the study, of
which 140 children and their parents (n=140). The children
in the study were divided into 2 groups of 70 people each: the
experimental_group - children with parental labor migration
experience and the control group-children without parental
labor migration experience. The parents enrolled in the study
were also divided into 2 groups: parents left in the country of
children affected by migration and parents of children without
parental labor migration experience.

The age of the children enrolled in the study ranged from
5 to 18 years. The gender distribution of the subjects was nu-
merically represented by 64 girls (45.7%) and 76 (54.3%)
boys. The values of children’s quality of life depending on the
presence in the family of the phenomenon of parental labor
migration are presented in Table 1.

During the assessment of Physical Functioning (PhF) of
the children, it was detected that in all age categories of the
children in the experimental group, the QoL score values were
true (p<0.0001) and considerably lower compared to the val-



Tabelul 1. Calitatea vietii copiilor in functie de prezenta in familie a fenomenului migratiei parentale de munca.
Table 1. Quality of life of children depending on the presence in families of the phenomenon of parental labor migration.

Calitatea vietii copiilor marcati de migratia parentald

Grupe de varstd, ani

Familii cu migranti
Families with migrants

Familii fara migranti
Families without migrants

Modul Age groups, years
odu Copii (n=70) Pirinti (n=70) Copii (n=70) Pirinti (n=70)
Module Children (n=70) Parents (n=70) Children (n=70) Parents (n=70)
Functionare fizicé (FF) 5.7 59,7 + 28,95* 49,8+ 17,91 86,6 + 23,61 80,0 + 17,91%*
Physical functioning (PF) 8-12 54,6 + 25,97* 36,8 + 26,15 83,3 + 20,30 80,2 + 20,16%*
4 9 13-18 48,4 + 26,36 44,1 + 25,92 82,6 + 19,21 81,1 + 22,56%*
Functi donals (FE 5-7 43,5 + 35,29* 40,3 +17,50 89,0 + 20,82 76,8 + 17,50%*
E;‘;:fﬂ‘::;ﬁigf’o;ﬁa (aE(F) ) 8-12 43,7 + 25,94 42,5 + 22,94 85,8 + 19,30 82,4 + 21,65%*
9 13-18 42,0 + 25,32* 37,7 + 26,77 85,0 + 19,83 81,0 + 20,99%*
5-7 64,3 + 29,60* 53,0+ 18,77 84,5 + 24,30

. . ~ y y ) ) ) ) 4 i 1 77**
Functionare sociald (FS) 8-12 53,5 + 28,57 46,3 + 25,06 85,7 + 19,93 84,8+ 1877"

Social functioning (SF) 13-18 514 + 22.96* 5212385 845 + 19,02 8lz2x2147
) A+22, 1£23, S5 +19, 82,6 + 20,39%*
Functionare scolar (FS) 5.7 54,0 + 26,29* 42,3+2330 83,2 + 25,83 75,5 + 23,30%*
Schoo! Functloning (SF) 8-12 52,2 + 21,66* 38,3 + 20,62 81,0 + 20,89 75,3 + 23,33%*
u 9 13-18 44,4 +19,28* 43,8+ 20,74 78,6 + 20,01 71,4 + 20,50%*
Sanitate psiho-sociald (SPS) 5.7 53,9 + 28,95* 45,2 422,56 85,6 + 23,80 79,0 + 20,36%*
Psychosocial health summary 8-12 49,8 + 25,85* 42,4 + 23,12 84,2 +20,13 79,6 + 22,32**
score (PSHSS) 13-18 45,9 + 22,95 44,5 + 24,55 82,7 + 19,79 78,3 + 21,16%*
Punctaj total (PT) 5.7 55,9 + 30,85* 46,8+ 19,53 85,9 + 23,70 79,3 + 19,53**
P a’r scores {S5) 8-12 51,5 + 25,98* 40,4 + 24,34 83,9 + 20,18 79,8 + 21,59%*
Y 13-18 46,8 + 24,19* 44,3 + 25,02 82,7+ 19,57 79,2 + 21,67%

Notd: datele sunt prezentate drept medie si deviere standard.
Note: data are presented as mean and standard deviation.
* - p<0,0001 (seria de date copii cu / fara migratie parentala).

** _ p<0,0001 (seria de date parintii copiilor cu / fara migratie parentald).
* - p<0,0001 (data series of children with / without parental migration).

**_ p<0,0001 (the significance level of the values in the parents of the children with / without parental migration).

foarte mic al CV si variau de la 48,4 + 26,36 puncte la copiii cu
varsta 13-18 ani la 59,7 + 28,95 puncte la copiii cu varsta 5-7
ani. In acelas timp, copiii lotului control aveau un nivel moderat
al CV la compartimentul FF, cea ce este prezentat in Figura 1.
Studiind CV copiilor la compartimentul Functionarea Emo-
tionald (FE) am detectat cele mai mici valori din toate compar-
timentele studiate la toate caregoriile de varsta ale copiilor lo-
tului martor. Calitatea vietii copiilor acestui lot era foarte mica
raportata la modulul FE, valorile deviau de la 42,0 + 25,32
puncte la copiii cu varsta 13-18 ani la 43,7 + 25,94 puncte la
varsta 8-12 ani si erau semnificativ diferite de valorile copiilor
neafectati de migratie (p<0,0001). Calitatea vietii joasa a ado-
lescentilor afectati de migratie poate fi explicatd prin urma-
toarele: In adolescenta copiii mai dificil suporta lipsa atentiei
si grijei parintesti, aflandu-se Intr-o stare deosebita de stres
emotional. Copiii lotului martor manifestau o calitate a vietii
moderata cu valori de la 85,0 + 19,83 puncte la 13-18 ani, la
89,0 £ 20,82 puncte la 5-7 ani. Cele mai mici valori ale CV o
prezentau copiii migrantilor 42,0 + 25,32 puncte la varsta 13-

ues of the children in the control group. The children in the
experimental group showed a very low level of QoL in terms of
PhF values, ranging from 48.4 + 26.36 points in children aged
13-18 years, to 59.7 + 28.95 points in children aged 5-7 years.
The children in the control group had a moderate level of QoL
in terms of PF (Figure 1).

Assessment of children’s QoL in terms of Emotional Functi-
oning (EF) detected the lowest values of all the modules studi-
ed in all age categories of the children in the experimental gro-
up. The QoL of the children in this group was very low related
to the EF module, the values ranging from 42.0 + 25.32 points
in children aged 13-18 years, to 43.7 + 25.94 points at the age
of 8-12 years, being significantly different from the values of
children not affected by migration (p<0.0001). The low QoL
of adolescents affected by migration can be accounted for the
fact that adolescents find it more difficult to bear the lack of
parental attention and care, thus being subjected to emotional
stress. The children in the experimental group had a moderate
quality of life with values from 85.0 + 19.83 points at 13-18
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Fig. 1 Calitatea vietii copiilor in dependentd de varsta si prezenta experientei migratiei parentale.
Fig. 1 Quality of life of children depending on age and presence of parental migration experience.

18 ani, iar cele mai mari valori manifestau copiii neafectati de
migratie la varstele 5-7 ani (89,0 + 20,82 puncte), urmate de
categoria de varsta 8-12 ani (85,8 + 19,30 puncte), cea ce este
prezentat in Figura 2.

Este interesant de relatat ca, parintii ramasi in tara ai co-
piilor afectati de migratie, la intervievare au apreciat CV co-
piilor cu valori mai mici decat insasi copii. Aceste valori erau
foarte mici (de la 37,7 + 26,77 puncte la 42,5 + 22,94 puncte),
se Incadrau in o calitate a vietii forte mica la modulul FE si

FF(SF)
100

SPS

“i

Fs

FS

years, to 89.0 + 20.82 points at 5-7 years. The lowest QoL va-
lues were found in migrants’ children, namely, 42.0 + 25.32
points at the age of 13-18 years, the highest QoL values ing
revealed in children not affected by migration at the age of 5-7
years (89.0 + 20.82 points), followed by the age of 8-12 years
(85.8 £ 19.30 points) (Figure 2).

It is noteworthy that, the parents remaining in the coun-
try of children affected by migration, in the survey assigned
lower values to the QoL of children than the children themsel-

= Copii marcati de migratie

FE Children marked by migration

Copiifara experienta migratiei
parentale. Children without
parental migration experience

Fig. 2 Calitatea vietii copiilor cu varsta 5-7 ani, in dependenta de prezenta / lipsa experientei migratiei parentale de munca (puncte).
Fig. 2 Quality of life of children aged 5-7 years, depending on the presence / lack of parental labor migration experience (points).
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Fig. 3 Calitatea vietii copiilor conform intervievarii parintilor.
Fig. 3 The quality of children'’s life according to parents' report.

se deosebeau semnificativ (p<0,0001) de valorile obtinute la
intervievarea parintilor copiilor neafectati de migratie(de la
76,8 + 17,50 puncte la 82,4 + 21,65 puncte), cea ce este pre-
zentat in Figura 3.

La evaluarea punctajului CV pe modulul Functiondrii soci-
ale (FS) am evidentiat ca, copiii lotului martor prezinta valori
destul de mici la toate categoriile de varsta. Valori ai puncta-
jului mai mici au prezentat copiii adolescenti la varsta 13-18
ani (51,4 £ 22,96 puncte), iar mai mari copiii cu varsta 5-7 ani
(64,3 £ 29,60 puncte). Datele obtinute se deosebeau semnifi-
cativ de valorile copiilor lotului control (84,5 + 24,30 puncte la
5-7 anisi 84,5 + 19,02 puncte la 13-18 ani; 85,7 + 19,93 puncte
la varsta 8-12 ani). La anchetarea parintilor copiilor marcati
de migratie s-a depistat ca si parintii au apreciat calitatea vietii
copiilor sai cu punctaj foarte scazut: 46,3 + 25,06 puncte-pa-
rintii copiilor cu varsta 8-12 ani, 53,0 * 18,77 puncte-parintii
copiilor cu varsta 5-7 ani. Parintii copiilor neafectati de migra-
tie au marcat valori ai CV pe modulul Functiondrii sociale su-
perioare parintilor lotului martor: 81,2 + 21,47 puncte la 8-12
ani, 84,8 + 18,77 puncte la 5-7 ani. Studiind valorile calitatii
vietii, obtinute la intervievarea copiilor neafectati de migratie
si parintilor sai deosebiri semnificative nu am atestat.

La evaluarea modulului Functiondrii scolare am observat
deosebiri semnificative intre punctajul obtinut la intervieva-
rea parintilor atat a copiilor lotului martor, cat si a parintilor
lotului control (p<0,001). Totodata putem relata ca, valorile
punctajului acestui modul al parintilor copiilor atat a lotului
martor cat si lotului control au fost mai mici decat valori-
le punctajului copiilor din loturile respective (Tabelul 1). Pe
acest modul calitatea vietii copiilor marcati de migratie la toa-
te categoriile de varsta era statistic semnificativ si considera-

ves. These values were very low (from 37.7 + 26.77 points to
42.5 + 22.94 points), being within a low QoL value in the EF
module and differed significantly (p<0.0001) from the values
obtained after surveying the parents of children not affected
by migration (from 76.8 + 17.50 points to 82.4 + 21.65 points)
(Figure 3).

Assessment of the QoL score at the module Social Function-
ing (SF) revealed that the children in the experimental group
had quite low values in all age categories. Lower values of the
QoL score were found in adolescents aged 13-18 years (51.4
+ 22.96 points), and in older children aged 5-7 years (64.3 *
29.60 points). The obtained data differed significantly from
the values of the children in the control group (84.5 + 24.30
points at 5-7 years, 84.5 + 19.02 points at 13-18 years, 85.7
19.93 points at 8-12 years). The survey of the parents of the
children affected by migration found that the parents also as-
signed a very low score to the quality of life of their children:
46.3 + 25.06 points in children aged 8-12 years, 53.0 + 18.77
points in children aged 5-7 years. The parents of the children
not affected by migration assigned higher values of QoL in
terms of Social Functioning, compared to the parents in the
experimental group: 81.2 + 21.47 points at 8-12 years, 84.8
+ 18.77 points at 5-7 years. The assessment of the QoL values
obtained after surveying children not affected by migration
and their parents did not find any significant differences.

Evaluation of the module School Functioning revealed signi-
ficant differences between the score obtained after surveying
the parents of both the children in the experimental group and
the parents in the control group (p<0,001). It is worth mentio-
ning that the score at this module of the parents of children in
both the experimental and control group were lower than the
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bil mai joasa ca, cea a copiilor neafectati de migratia parentala.
Ca exemplu, pot servi urmatoarele rezultate: la 5-7 ani 54,0 +
26,29 puncte comparativ cu 83,2 + 25,83 puncte (p<0,001);
la 8-12 ani 52,2 + 21,66 puncte comparativ cu 81,0 + 20,89
puncte (p<0,001); la 13-18 ani 44,4 + 19,28 puncte compa-
rativ cu 78,6 + 20,01 puncte (p<0,001). Adolescentii marcati
de migratia parentald, prezinta o calitate a vietii foarte joasa,
posibil pe motivul interferentei mai multor factori si anume: a
lipsei grijei parintesti si particularitatilor fiziologice de varsta
in adolescenta.

Valoarea Sdndtatii psiho-sociale a copiilor a fost obtinuta
la insumarea valorilor la modulele Functionarea emotionald,
Functionarea sociald si cea scolard. Putem relata, ca la compa-
rearea calitatii vietii la acest modul, conform datelor ancheta-
rii, nu am depistat deosebiri semnificative intre valorile copii-
lor si parintilor din ambele loturi. Totodata, au fost semnalate
deosebiri considerabile la compararea valorilor copiilor lot
martor / lot control si al parintilor copiilor marcati de migra-
tie / copiilor fara experienta migratiei parentale (p<0,0001).

La copiii lotului martor o valoare mai scazuta a sdndtatii
psiho-sociale sa detectat la varsta 13-18 ani (45,9 + 22,95
puncte), iar o valoare mai mare la varsta 5-7 ani (53,9 + 28,95
puncte). Putem presupune c3, odata cu innaintarea in varsta
copiii migrantilor simt tot mai mult povara factorilor sociali
de existentd, cea ce determina diminuarea sanatatii psiho-so-
ciale.

Modulul Punctajul total ne permite sa conturam tendin-
tele generale in calitatea vietii copiilor, ramasi temporar fara
grija parinteasca pe motivul migratiei de munca. Evaluand co-
piii marcati de migratie pe acest modul am sesizat c3, odata
cu innaintarea in varsta calitatea vietii acestor copii scade de
la 55,9 + 30,85 puncte la 5-7 ani, la 46,8 + 24,19 puncte, cifre-
le fiind semnificativ mai joase comparativ cu cele ale copiilor
neafectasi de migratie 85,9 + 23,70 puncte la 5-7 ani si 82,7 +
19,57 puncte la 13-18 ani (Figura 4).

Rezultatele obtinute ne permit sa concluzionam ca, pe mo-

MJHS 25(4)/2020

score of the children in the respective groups (Table 1). At this
module, the quality of life of children affected by migration at
all age groups was significantly and considerably lower than
that of children not affected by parental migration. The fol-
lowing results can be used as an example: at 5-7 years - 54.0
+ 26.29 points compared to 83.2 + 25.83 points (p<0.001), at
8-12 years - 52.2 + 21.66 points compared to 81.0 * 20.89 po-
ints (p<0,001), at 13-18 years - 44.4 + 19.28 points compared
to 78.6 £ 20.01 points (p<0,001). Adolescents affected by pa-
rental migration had a very low quality of life. This was likely
due to the interference of several factors, namely, the lack of
parental care and physiological features of adolescents.

The value of Psycho-social health of children was obtained
by summing up the values of Emotional functioning, Social and
School functioning. The comparison of the quality of life at this
module, according to the survey data, did not find any signifi-
cant differences between the values of children and parents
in both groups. Considerable differences were reported when
comparing the values of the children in the experimental gro-
up / control group and of the parents of the children affected
by migration / children without parental migration experien-
ce (p<0.0001).

Lower values of psycho-social health were detected in the
experimental group children, at the age of 13-18 years (45.9
22.95 points), and higher values at the age of 5-7 years (53.9
28.95 points). It can be assumed that, with age, the children of
migrants feel increasingly the burden of social factors of exis-
tence, which determines the decrease of psycho-social health.

The module Total score outlined the general trends in the
QoL of children left temporarily without parental care due to
labor migration. Assessment of the children affected by migra-
tion at this module, revealed that, with age, the QoL of these
children decreased from 55.9 + 30.85 points at 5-7 years, to
46.8 + 24.19 points, the figures being significantly lower com-
pared to those not affected by migration, 85.9 + 23.70 points
at 5-7 years and 82.7 + 19.57 points at 13-18 years (Figure 4).
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Fig. 4 Calitatea vietii copiilor (punctaj total, integral pe toate varstele) in dependenta de prezenta experientei migratiei parentale.
Fig. 4 Quality of life of children (total score, integrally for all ages) depending on the presence of parental migration experience.



dulul Punctaj total calitatea vietii copiilor marcati de migratie,
conform intervievarii atat a copiilor, cat si a parintilor lor este
la un nivel foarte mic, avind valori mai mici de 70 puncte. Co-
piii fara experienta migratiei parentale, posedand valori ai CV
in limitele 81-90 puncte, au avut un nivel moderat al calitatii
vietii, iar parintii acestor copii au apreciat un nivel mic al CV
copiilor sai.

Discutii

Sunt deosebit de utile pentru practica medicald studiile
axate pe evaluarea calitatii vietii, deverselor efecte fizice, psi-
hice si sociale ale maladiilor si medicatilor asupra vietii oa-
menilor; pe analiza efectelor tratamentelor sau maladiilor, din
punctul de vedere al pacientului, precum si pe determinarea
necesitatilor pacientului de suport psihic, fizic si social pe du-
rata Imbolnavirii.

Instrumentele moderne pentru evaluarea calitatii vietii pa-
cientilor beneficiaza alegerea de catre personalul medical al
diferitor metode terapeutice eficiente, informarea pacientilor
asupra efectelor posibile ale diferitelor proceduri medicale,
monitorizarea dinamicii medicatiei utilizate, permite perso-
nalului medical sa elaboreze programe eficiente de suprave-
ghere [5].

Evaluarea fenomenului migratiei parentale este necesar
pentru aprecierea calitatii vietii copiilor marcati de procesele
migrationale. Nu si-a gasit reflectarea cuvenitd, deocamdata,
in cercetarile din Republica Moldova asa aspect important
cum ar fi impactul migratiei asupra calitatii vietii copiilor mi-
grantilor. Cu regret, nu-si regaseste locul In evidentele statis-
ticii nationale categoria copiilor aflati tempor fara grija pe mo-
tivul migratiei de munca a parintilor. Datele pot fi colectate din
mai multe surse fragmentar. Remarcam, in statistica oficiala,
copii implicati In procesele migrationale nu figureaza drept in-
dicator aparte. Registrele administrative ale Ministerului Edu-
catiei Culturii si Cercetarii, ale Ministerului Sanatatii, Muncii
si Protectiei Sociale, care ar putea elucida problema in cauza,
sunt fragmentare, incomplete, nu asigura compatibilitatea si
comparabilitatea datelor.

Sistemul de referire privind copiii in dificultate si copiii
parintii carora au plecat la lucru peste hotare, creat in baza
ordinului comun al Ministerului Sanatatii, Muncii si Protectiei
Sociale; Ministerului Educatiei, Culturii si Cercetarii; Ministe-
rului Afacerilor Interne din 12 ianuarie 2012, va avea valoare
de instrument doar in cazul cand se va efectua actualizarea
periodica a datelor [1, 3, 4].

Republica Moldova este la etapa elaborarii si perfecatarii
sistemului de evidentiere si monitorizare a copiilor migran-
tilor, pe cand in alte tari se elaboreaza si perfecteaza diferite
instrumente de apreciere a calitatii vietii copiilor sanatosi, cu
diferite patologii sau afectati de diferite procese sociale, ca
exemplu: migratia la munca a parintilor sau integrarea sociala
a copiilor migrati odata cu parintii.

Cercetarea data este primul studiu efectuat la nivel de tar3,
axat pe cercetarea calitatii vietii copiilor Republicii Moldova,

Calitatea vietii copiilor marcati de migratia parentald

The obtained results allowed us to conclude that, at the
module Total score, the QoL of children affected by migration,
according to the survey of both children and parents, was very
low, with values below 70 points. Children without parental
migration experience, with QoL values of 81-90 points, had a
moderate level of QoL, but the children’s parents reported a
low level of QoL of their children.

Discussion

Studies focused on assessing the QoL, various physical,
mental and social effects of diseases and medications on
people’s lives are particularly useful for medical practice. Also,
studies of the analysis of the effects of treatments or diseases,
from the patient’s point of view, as well as studies of the deter-
mination of the patient’s needs for mental, physical and social
support during the disease, are of particular importance.

Modern tools for assessing patients’ quality of life benefit
the choice of different effective therapeutic methods of the
medical staff, informing patients about the possible effects of
various medical procedures, monitoring the dynamics of me-
dication used, and allowing the medical staff to develop effec-
tive surveillance programs [5].

The evaluation of the phenomenon of parental migration is
necessary to assess the QoL of children affected by migration
processes. Such an important aspect as the impact of migrati-
on on the QoL of migrant children has not been appropriately
reflected yet in the researches in the Republic of Moldova. Un-
fortunately, the category of children temporarily left behind
without parental care due to parental labor migration is not
found in the records of national statistics. Data can be collec-
ted from several fragmentary sources. It is noteworthy that,
in the official statistics, children involved in migration proces-
ses are not listed as a separate indicator. The administrative
registers of the Ministry of Education, Culture and Research,
as well as the Ministry of Health, Labor and Social Protecti-
on, which could elucidate the discussed issue, are fragmenta-
ry and incomplete, and do not ensure data compatibility and
comparability. The referral system of children in difficulties
and children whose parents are migrant workers, developed
by the joint order of the Ministry of Health, Labor and Social
Protection; the Ministry of Education, Culture and Research;
and the Ministry of Internal Affairs (January 12, 2012), will
have the value of an instrument unless periodic data update is
performed [1, 3, 4].

The Republic of Moldova is about to elaborate and improve
the system for highlighting and monitoring migrant workers’
children, while other countries have already elaborated and
improved different instruments for assessing the quality of life
of healthy children, as well as children with different diseases
or affected by different social processes, for example: parental
labor migration or social integration of migrant children and
parents.

This research is the first study conducted at the country
level, focused on studying the quality of life of children in the
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marcati de fenomenul migratiei de munca a parintilor. Avem
ferma convingere ca, asemenea studii sunt necesare si foarte
utile, desi ne Intalnim actualmente si cu procesul neprevazut
de intoarcere a parintilor in tard, motivat de declansarea pan-
demiei COVID 19.

Aplicarea in studiul nostru ca instrument specific de cerce-
tare a chestionarului Pediatric Quality of Life Inventory (Ped-
sQL™4.0) a facilitat aprecierea si masurarea sanatatii copiilor
marcati de migratia de munca a parintilor. Fezabilitate, fiabi-
litate si validitate acestui instrument a fost demonstrata de
Varni J. et al. (2003, 2005, 2007) prin anchetarea efectuata pe
20031 familii cu copii din California, SUA [15, 17, 18]. Desai A.
et al. (2014) a relatat despre utilitatea instrumentului Pedia-
tric Quality of Life Inventory (PedsQL™4.0) in evaluarea CV co-
piilor cu diferite patologii cronice: ARJ, lupus pediatric, diabet
zaharat, malformatii congenitale [19].

Implementarea instrumentului Pediatric Quality of Life In-
ventory (PedsQL™4.0) pentru masurarea sanatatii comporta-
mentului pediatric a fost studiata de Butz C. et al. (2017) in
cercetarea efectuata timp de 16 luni pe un lot de 800 copii,
consultati in clinica de psihologie pediatrica din Spitalul na-
tional pentru copii, Columbus, Ohio. Autorii relateaza despre
administrarea cu succes al chestionarului Pediatric Quality of
lescentilor Intr-o clinica mare de psihologie pentru evaluarea
cantitativa a progresului tratamentului si identificarea cailor
de administrare ale masurilor suplimentare [20].

Castaneda H. et al. (2015) a relatat despre concordanta
intre procesele migrationale si sandtatea publica. Autorii pro-
pun intelegerea efectelor procesului migrational ca determi-
nante sociale ale sanatatii, ce detin potentialul de a pozitiona
sanatatea publica ca un actor-cheie in dezvoltarea unei socie-
tati globale cu adevarat sanatoase, inclusiv a persoanelor obli-
gate sa traverseze frontierele internationale [12].

Concluziile noastre, referitoare necesitatii studiilor cu re-
ferinta la CV copiilor, sunt in concordanta cu rezultatele cer-
cetarilor efectuate de Clarke S. et al. (2004), care a evaluat
18 studii pediatrice derulate in perioada anilor 1999-2004
pentru aprecierea CV copiilor. Aceste cercetari au evidentiat
necesitatea studierii CV copiilor prin aplicarea si dezvoltarea
noilor instrumente, metode de apreciere a calitatii vietii [6].

Afirmatia noastra despre faptul ca, parintii copiilor studiati
frecvent apreciaza calitatea vietii copiilor sai mai jos compa-
rativ cu insusi copiii, sunt concordate cu rezultatele obtinu-
te de Hall C. et al. (2019), care s-a preocupat de identificarea
problemelor legate de calitatea vietii copiilor cu boli cronice.
Dovezile acumulate indica ca parintii copiilor cu boli cronice
isi percep copiii ca avand o calitate a vietii mai slaba decat ra-
porteaza copiii pentru ei Insisi [7]. La concluzii asemanatoare
au ajuns si savantii chinezi Ma J. et al. (2018) care au studiat
calitatea vietii a 332 de copii cu boli cronice, internati in 2 cli-
nici pediatrice din orasul Shanghai, China. Autorii au concluzi-
onat ca CV copiilor cu boli cronice este semnificativ mai joasa
comparativ cu cea a copiilor sanatosi si este in dependenta di-
recta de abilitatile de comunicare ale familiilor cu copii cronici
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Republic of Moldova, affected by the phenomenon of paren-
tal labor migration. We strongly believe that such studies are
necessary and useful, although we are currently facing the un-
foreseen process of migrant workers returning to the country,
caused by the outbreak of the COVID19 pandemic.

The application in our study of the Pediatric Quality of
Life Inventory survey (PedsQL™ 4.0) as a specific research in-
strument facilitated the assessment and measurement of the
health of children affected by parental labor migration. The
feasibility, reliability and validity of this instrument was de-
monstrated by Varni J. et al. (2003, 2005, 2007) in the survey
0of 20031 families with children in California, USA [15, 17, 18].
Desai A. et al. (2014) reported on the usefulness of the Pedia-
tric Quality of Life Inventory (PedsQL™ 4.0) in evaluating the
quality of life of children with various chronic health conditi-
ons - JRA, pediatric systemic lupus erythematosus, diabetes
mellitus, congenital malformations [19].

The implementation of the Pediatric Quality of Life Inven-
tory (PedsQL™ 4.0) to measure the pediatric behavioral health
was studied by Butz C. et al. (2017) in the research conducted
for 16 months on a group of 800 children, consulted in the Pe-
diatric Psychology Clinic of the National Children’s Hospital,
Columbus, Ohio. The authors reported on the successful ad-
ministration of the Pediatric Quality of Life Inventory survey
(PedsQL™ 4.0) during the care of children and adolescents in a
large psychology clinic to quantitatively assess the treatment
progress and to identify the ways to administer additional
measures [20].

Castaneda H. et al. (2015) reported on the consistency
between migration processes and public health. The authors
highlighted the importance of understanding the effects of mi-
gration as social determinants of health, having the potential
to position public health as a key player in the development of
a truly healthy global society, including people compelled to
cross international borders [12].

Our conclusions, regarding the need for studies of
children’s quality of life, are consistent with the results of the
researches conducted by Clarke S. et al. (2004) that evaluated
18 pediatric studies conducted over the period 1999-2004,
assessing children’s quality of life. These researches highligh-
ted the need to study children’s quality of life by applying and
developing new tools and methods of the quality of life asses-
sment [6].

Our assertion, that the parents of studied children fre-
quently assessed their children’s quality of life lower com-
pared to the children themselves, is consistent with the re-
sults obtained by Hall C. et al. (2019), who was concerned with
identifying the quality of life issues of children with chronic
diseases. The cumulative evidence indicated that parents of
children with chronic diseases reported a lower quality of
life of their children than children self-reported [7]. Similar
conclusions were drawn by the Chinese scientists Ma J. et al.
(2018), who studied the QoL of 332 children with chronic dis-
eases, hospitalized in two pediatric clinics in Shanghai, China.
The authors concluded that the QoL of children with chronic



raportate la institutiile prestatoare de asistenta medicala [9].

Savantul olandez Bai G. et al. (2018) a studiat impactul pa-
tologiei cronice asupra CV unui lot de 5301 copii din Olanda cu
varsta 4-11 ani. Au fost detectate diferente semnificative intre
CV copiilor sanatosi si cei bolnavi cu 1 sau mai multe patologii
cronice, cea ce a permis concluzionarea ca copiii cu 1 si mai
multe patologii cronice demonstreaza un nivel mai scazut al
CV comparativ cu copiii sanatosi [13].

In cadrul cercetirii noastre am evidentiat c3, adolescentii
marcati de migratie manifesta o CV mai scazuta comparativ
cu alte categorii de varst3, cea ce concordeaza cu rezultatele
obtinute de Petersen K. et al. (2018) care a folosit instrumen-
tul pediatric (PedsQL) pentru evaluarea CV a 775 de adoles-
centi din comunitatea australiand cu varsta intre 15-17 ani sia
ajuns la concluzia c3, scorurile calitatii vietii legate de sanatate
la adolescenti se deosebesc in functie de starea de sanatate
auto-raportata si de statutul socio-economic [10].

Cercetatorii chinezi Xu F. et al. (2017) au evaluat impactul
migratiei parentale de munca asupra CV legate de sanatate a
824 copii din China. Rezultatele obtinute au constatat cd, copi-
ii migrantilor au obtinut un nivel mai scazut in ceea ce priveste
calitatea vietii legate de sanatate, ceea ce a fost asociat cu ne-
glijarea parintilor, supraprotejarea mamei, relatiile tensionate
cu colegii de scoal3, insuficienta asistentei sociale si sprijinu-
lui din partea comunitatii [11]. Aceleasi tendinte au fost eluci-
date si In cercetarea proprie.

Aprecierea calitatii vietii pacientilor va contribui la ame-
liorarea calitatii serviciilor medicale, va permite obiectiviza-
rea aprecierii asistentei medicale din perspectiva pacientilor
si evaluarea atitudinii fata de aspectele financiare de ingrijire
pentru sanatate.

Concluzii

Aplicarea instrumentului specific de cercetare Pediatric
Quality of Life Inventory (PedsQL™4.0) permite obiectivizarea
aprecierii si masurarii sanatatii copiilor marcati de migratia
de munca a parintilor. Studiul realizat a detectat ca migratia
parentald de munca are un impact negativ asupra sanatatii
copiilor ramasi temporar fara grija parinteasca. Rezultatele
obtinute demonstreaza elocvent cd, copiii marcati de migratia
parentald de munca prezinta valori foarte mici pe toate mo-
dulele si caracteristicele integrale ale calitatii vietii. Toti copiii
marcati de migratia parintilor la munca prezinta un nivel foar-
te mic al calitatii vietii. Calitatea vietii in aspectele sdnatatea
fizicd si psiho-sociald a copiilor cu parinti migranti are valori
semnificiv mai mici, comparativ cu cele ale copiilor fara expe-
rienta migratiei parentale de munca.
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diseases was significantly lower than the QoL of healthy chil-
dren, being directly dependent on the communication skills of
families with children with chronic health conditions related
to health care settings [9].

The Dutch scientist Bai G. et al. (2018) studied the impact
of chronic disease on the QoL of 5301 children, aged 4-11
years, in the Netherlands. Significant differences were de-
tected between the QoL of healthy children and children with
one or more chronic diseases, which led to the conclusion that
children with one and more chronic diseases had a lower level
of QoL compared to healthy children [13].

Our research found that adolescents affected by migration
had a lower QoL compared to other age groups. This finding
is consistent with the results obtained by Petersen K. et al
(2018), who used the pediatric instrument (PedsQL) to assess
the QoL of 775 adolescents, aged 15-17 years, in the Austra-
lian community and concluded that adolescent health-related
QoL scores differed according to self-reported health and so-
cio-economic status [10].

The Chinese researchers Xu F. et al. (2017) assessed the
impact of parental labor migration on the health-related QoL
of 824 children in China. The results found that the children of
migrants achieved a lower level of health-related QoL, which
was associated with parental neglect, overprotective parents,
strained relationships with schoolmates, lack of social assis-
tance and community support [11]. The same trends were elu-
cidated in our research.

The assessment of patients’ quality of life will contribute
to improving the quality of health care services, performing
an objective assessment of health care from patients’ perspec-
tive and evaluating the attitude towards the financial aspects
of health care.

Conclusions

The application of the specific research instrument Pedi-
atric Quality of Life Inventory (PedsQL™ 4.0) contributes to
an objective assessment and measurement of children’s heal-
th affected by parental labor migration. The study found that
parental labor migration had a negative impact on the health
of children temporarily left behind without parental care. The
obtained results demonstrated clearly that children affected
by parental labor migration had very low values at all modules
and integral characteristics of the quality of life. All children
affected by parental labor migration had a very low level of
the quality of life. The quality of life in terms of physical and
psycho-social health of children with migrant parents had sig-
nificantly lower values, compared to those of children without
parental migration experience.

Declaration of conflict of interests
Nothing to declare.



The quality of life of children affected by parental labor migration

10.

Referinte / references

Biroul National de Statistica. Forta de munca in Republica Moldo-
va: ocuparea si somajul in trimestrul III 2019. Disponibil la adre-
sa: [https://statistica.gov.md/newsview.php?l=ro&idc=168&id=
6521]. Accesat pe 12.03.2020.
International Migration Outlook 2019. OECD Publishing. Dis-
ponibil la adresa: [https://read.oecd-ilibrary.org/social-is-
sues-migration-health/international-migration-outlook-2019_
c3e35eec-en].doi:https://doi.org/10.1787 /c3e35eec-en. Accesat
pe 14.03.2020.
Raport de evauare ex-post de impact al legii nr. 140 cu privire la
protecta speciala a copiilor aflati in siuatie de risc si a copiilor
separati de pdrinti. Parlamentul Republicii Moldova, 2018. Dis-
ponibil la adresa: [http://www.parliament.md/Controlparla-
mentar/Audieri%c3%aencomisie/tabid /263 /Contentld/5033/
Page/0/language/en-US/Default.aspx]. Accesat pe 18.04.2019.
Raport de evaluare al copiilor in situatii de risc. Formular statistic
N103. Ministerul Sanatatii, Muncii si Protectiei Sociale al Repub-
licii Moldova, 2018. Disponibil la: [https://msmps.gov.md/sites/
default/files/raport_cer_103_pentru_anul_2018.pdf]. Accesat pe
02.09.2019.
Marginean I. Modelul social romanesc din perspectiva calitatii
vietii populatiei. Revista Calitatea Vietii, 2004; 15 (3-4): 215-216.
Clarke S., Eiser C. The measurement of health-related quality of
life (QOL) in paediatric clinical trials: a systematic review. Health
Qual Life Outcomes, 2004; 2: 66. doi:10.1186/1477-7525-2-66.
Hall C,, Donza C., McGinn S., Rimmer A. Health-Related Quality of
Life in children with chronic illness compared to parents: a sys-
tematic review. Pediatric Physical Therapy, 2019; 31 (4): 315-322.
doi: 10.1097/PEP.0000000000000638.
Newham ]., Forman ]., Heys M., Cousens S., Lemer C. Children
and Young People’s Health Partnership (CYPHP) Evelina London
model of care: protocol for an opportunistic cluster randomised
controlled trial (cRCT) to assess child health outcomes, health-
care quality and health service use. BMJ Open, 2019; 9 (8): 27301.
doi: 10.1136/bmjopen-2018-027301.
Ma]., Sheng N., Ding W,, Zhang Y. Impact of transition readiness on
quality of life in children with chronic diseases. Zhongguo Dang
Dai Er Ke Za Zhi, 2018; 20 (1): 60-66 [article in Chinese].
Petersen K., Chen G., Mpundu-Kaambwa C., Stevens K. Measur-
ing Health-Related Quality of Life in adolescent populations: an
empirical comparison of the CHU9D and the PedsQL TM 4.0 Short
Form 15. Patient, 2018; 11 (1): 29-37. doi: 10.1007 /s40271-017-
0265-5.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MJHS 25(4)/2020

Xu F, Xing H.,, Yu W, Chen S,, Li H. Health-related quality of life and
influencing factors among migrant children in Shaoxing, China.
Health Qual Life Outcomes, 2017; 30; 15 (1): 100. doi: 10.1186/
s12955-017-0679-8.

Castaneda H., Holmes S., Madrigal D., Young M-ED. Immigration
as a social determinant of health. Annu Rev Public Health, 2015;
36: 375-392. Disponibil la: [https://www.annualreviews.org/
doi/10.1146/annurevpublhealth-032013-182419]. Accesat
24.04.2018.

Bai G., Herten M., Landgraf G., Korfage ., Raat H. Childhood chron-
ic conditions and health-related quality of life: Findings from a
large population-based study. PLOS ONE, 2017; 12 (6): e0178539.
doi: 10.1371/journal.pone.0178539.

Stevanovic D., Atilola O., Vostanis P, Balhara Y. Cross-cultural
measurement invariance of adolescent self-report on the Pedi-
atric Quality of Life Inventory™ 4.0. J Res Adolesc., 2016; 26 (4):
687-695. doi: 10.1111 /jora.12218.

Varni ], Burwinkle T, Seid M., Skarr D. The PedsQL 4.0 as a
pediatric population health measure: feasibility, reliability,
and validity. Ambulatory Pediatrics, 2003; 3 (6): 329-41. doi:
10.1367/1539-4409(2003)003<0329:tpaapp>2.0.co;2.
Hullmann S., Ryan J., Ramsey R., Chaney]., Mullins L. Measures
of General Pediatric Quality of Life Child Health Questionnaire
(CHQ), DISABKIDS Chronic Generic Measure (DCGM), KINDL-
R, Pediatric Quality of Life Inventory (PedsQL) 4.0 Generic Core
Scales, and Quality of My Life Questionnaire (QoML). Arthritis
Care &amp; Research, 2011; 63 (S11): 420-430. doi: 10.1002/
acr.20637.

Varni J., Burwinkle T, Lane M. Health-related quality of life mea-
surement in pediatric clinical practice: an appraisal and precept
for future research and application. Health Qual Life Outcomes,
2005; 334: 1-9. doi: 10.1186/1477-7525-3-34.

Varni ], Limbers C., Burwinkle T. Parent proxy-report of their chil-
dren’s health-related quality of life: an analysis of 13,878 parents’
reliability and validity across age subgroups using the PedsQL 4.0
Generic Core Scales. Health Qual Life Outcomes, 2007; 5: 2. doi:
10.1186/1477-7525-5-2.

Desai A., Zhou C,, Stanford S. Validity and Responsiveness of the
Pediatric Quality of Life Inventory (PedsQL) 4.0 Generic Core
Scales in the Pediatric Inpatient Setting. JAMA Pediatr., 2014; 168
(12):1114-1121. doi: 10.1001/jamapediatrics.2014.1600.

Butz C., Valleru J., Castillo A., Butter E. Implementation of an out-
come measure in pediatric behavioral health: a process improve-
ment initiative. Pediatr Qual Saf,, 2017; 2 (6): e043. doi: 10.1097/
pq9.0000000000000043.



OPEN 8 ACCESS

ARTICOL DE CERCETARE

Tratamentul cu sulodexide al
retinopatiei diabetice: studiu
prospectiv, randomizat

Veronica Chisca'*"", Angela Corduneanu*t,
Natalia Ciobanu?3%, Stanislav Groppa?3*

!Catedra de oftalmologie, Universitatea de Stat de Medicind si Farmacie ,Nico-
lae Testemitanu’, Chisindu, Republica Moldova;

ZCatedra de neurologie nr. 2, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisinau, Republica Moldova;

3Departmentul de neurologie, epileptologie si boli interne, Institutul de Medicind
Urgentd, Chisindu, Republica Moldova;

“Sectia de oftalmologie, Institutul de Medicind Urgentd, Chisindu, Republica
Moldova.

Data primirii manuscrisului: 01.10.2020
Data acceptarii spre publicare: 05.12.2020

Autor corespondent

Veronica Chisca, student doctorand

Catedra de oftalmologie

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfdnt, 165, Chisindu, Republic Moldova, MD-2004
e-mail: chisca_veronica@mail.ru

Ce nu este cunoscut, deocamdati, la subiectul abordat

Exista putine studii care sa releve actiunea sulodexidei
in retinopatia diabetica in ceea ce priveste imbunatitirea
acuitatii vizuale In apropiere sila distanta, sensibilitatii la con-
trast, deasemenea studierea parametrilor OCT (tomografia
in coerenta opticd), grosimea maculara si PEV (potentialului
evocat vizual).

Ipoteza de cercetare

Administrarea sulodexidei in tratamentul retinopatiei dia-
betice ar putea ameliora functiile vizuale.

Noutatea adusa literaturii stiintifice din domeniu

Administararea tratamentului cu sulodexide la pacientii
cu retinopatie diabetica a condus la imbunatatirea acuitatii
vizuale, s-au imbunatatit semnificativ comparand vizita 1 si 3
la lotul Angioflux [+] functiile vizuale (pentru AV pentru ap-
ropiere p=0,04, sensibilitatea la contrast p=0,38). Examenul
electrofiziologic a demonstrat o dinamica pozitiva a perioadei
de latenta si a amplitudei undei P100 (p=0,0047 si, respectiv,
p=0,018) in grupul de baza pana si dupa 60 zile de tratament.

Rezumat

Introducere. Diabetul zaharat (DZ) are efecte importante
asupra vaselor sanguine, iar complicatiile majore, responsa-
bile de cresterea morbiditatii si a mortalitatii, sunt in princi-
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What is not known yet, about the topic

There are few studies to reveal the action of sulodexide in
diabetic retinopathy in terms of near and far vision and con-
trast sensitivity improvement, as well as the study of optical
coherence tomography parameters, macular thickness and
visual evoked potential.

Research hypothesis

Sulodexide in the treatment of diabetic retinopathy may
improve visual function.

Article’s added novelty on this scientific topic

The administration of sulodexide to patients with diabetic
retinopathy led to improved visual acuity, during the 3™ visit,
visual functions in Angioflux [+] group patients significantly
improved as compared to the 1% visit (for near visual acuity
p=0.04, for contrast sensitivity p=0.38). The electrophysio-
logical examination showed a positive dynamics of the period
of latency and P100 wave amplitude (p=0.0047, and p=0.018,
respectively) in the angioflux group after 60 days of treat-
ment.

Abstract

Introduction. Diabetes mellitus (DM) has an important
impact on blood vessels, while its major complications, re-
sponsible for increased morbidity and mortality, are mainly
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pal, consecinta afectarii vasculare. Retinopatia diabetica este
o complicatie cu impact fatal previzibil. Unele preparate cu
actiune dezagregantd, ar putea influenta evolutia si progresa-
rea retinopatiei diabetice, dar exista putine studii in aceasta
directie.

Material si metode. A fost efectuat un studiu clinic rando-
mizat. In studiu au fost inclusi 48 pacienti (96 de ochi) cu reti-
nopatie diabetica de divers grad, pacientii au fost separati in 2
loturi (Lotul experimental - Angioflux [+] si Lotul de referinta
- Angioflux [-]). Pacientilor din lotul experimental li s-a admi-
nistrat tratament cu preparatul sulodexid. Pacientii inclusi in
studiu au fost examinati oftalmologic si electrofiziologic prin
potentiale evocate vizuale (PEV). Testul statistic aplicat a fost
t-student, iar un p<0,05 a fost considerat statistic semnificativ.
Protocolul de cercetare a fost aprobat de Comisia de Etica a
Cercetarii a USMF ,Nicolae Testemitanu” nr. 7 din 08.02.2016.
Pacientii au semnat consimtamantul informat.

Rezultate. Varsta medie a pacientilor din lotul Angioflux
[+] este de 61,8 * 5,8 ani, in lotul Angioflux [-] varsta medie
este de 60,2 + 11,0 ani. Durata medie a diabetului zaharat in
grupul experimental este de 13,2 + 7,0 ani, iar in grupul de
referinta: 10,2 + 5,7 ani. S-au Imbunatatit semnificativ compa-
rand vizita 1 si 3 la lotul Angioflux [+] functiile vizuale (pentru
AV pentru apropiere p=0,04, sensibilitatea la contrast p=0,38).
La examenul OCT al retinei s-au inregistrat valori semnificativ
statistice, prin micsorarea edemului macular la lotul ce a pri-
mit tratament cu sulodexid comparativ cu grupul de pacienti
ce nu a administrat acest tratament (p=0,02). Deasemenea, in
grupul Angioflux [+] pana si dupa 60 zile de tratament, pentru
perioada de latentd si amplituda undei P100, s-a constatat o
dinamica pozitiva (p=0,0047, si respectiv p=0,018).

Concluzii. Utilizarea preparatului sulodexid la pacientii cu
retinopatie diabetica s-a soldat cu imbunatatirea functiilor vi-
zuale si cresterea transmiterii impulsurilor neuronale de-a lun-
gul cailor vizuale.

Cuvinte cheie: retinopatie, diabet zaharat, potentiale evo-
cate vizuale, sulodexid (angioflux).

Introducere

Diabetul zaharat (DZ) se caracterizeaza prin modificari
specifice la nivel de microvase, provocand astfel microangio-
patie diabeticd, si anume nefropatia si retinopatia diabetica,
precum si modificari la nivel de macrovase, conducand la dez-
voltarea macroangiopatiei, o alta leziune cronica cauzata de
hiperglicemie este neuropatia diabetica [1].

Studiile demonstreaza ca ocluzia capilara joaca un rol im-
portant in dezvoltarea retinopatiei diabetice. Retinopatia dia-
beticad - constituie prima cauza a cecitatii la circa 5% din po-
pulatia globului. Unele preparate cu actiune dezagregants, ar
putea influenta evolutia si progresarea retinopatiei diabetice,
dar existd putine studii In aceasta directie [2].

Sulodexidul este un glicozaminoglican inalt purificat - o
combinatie de heparin sulfat si dermatan sulfat, care prin
multiple studii clinice, multicentrice, randomizate si-a do-
vedit eficienta atat in tratarea, cat si profilaxia angiopatiei
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the consequence of vascular damage. Diabetic retinopathy is
a complication with a predictable fatal impact. Some disaggre-
gating action drugs could affect the course and progression of
diabetic retinopathy, but studies in this sense are scarce.

Materials and methods. We conducted a randomized
therapeutic study. The study included 48 patients (96 eyes)
with diabetic retinopathy of various degrees who were di-
vided into 2 groups (the study group Angioflux [+], the con-
trol group - Angioflux [-]). Angioflux [+] patients were treat-
ed with sulodexide (angioflux). The patients included in the
study underwent ophthalmological and electrophysiological
examination by means of visual evoked potential (VEP). The
statistically applied test was Student’s t-test, and a p<0.05 was
considered statistically significant. The research protocol was
approved by the Research Ethics Commission of Nicolae Tes-
temitanu SUMP under no 7 on 08.02.2016. Patients signed the
informed consent.

Results. The average age of patients in Angioflux [+] group
was 61.8 + 5.8 years old, in Angioflux [-] group - 60.2 + 11.0
years old. The average duration of DM in the Angioflux [+]
group was 13.2 = 7.0 years, in the Angioflux [-] group - 10.2
+ 5.7 years. During the 3" visit, visual functions in Angioflux
[+] group patients significantly improved as compared to the
1% visit (for near visual acuity p=0.04, for contrast sensitiv-
ity p=0.38). In retinal OCT, statistically significant values were
registered at the end of the treatment, specifically decreased
macular edema in the angioflux group compared to the group
of patients who did not receive this treatment (p = 0.02). Also,
in the Angioflux [+] group, up to and after 60 days of treatment,
the latency period and the P100 waveform amplitude recorded
positive dynamics (p=0.0047 and p=0.018, respectively).

Conclusions. The use of sulodexide (angioflux) in patients
with diabetic retinopathy has resulted in improved visual
function and increased transmission of neural impulses along
visual pathways.

Key words: retinopathy, diabetes, visual evoked poten-
tials, sulodexide (angioflux).

Introduction

Diabetes mellitus (DM) causes specific changes in mi-
crovessels, leading to diabetic microangiopathy, specifically
diabetic nephropathy and retinopathy, as well as changes in
macrovessels, leading to the development of macroangiopa-
thy. Another chronic lesion caused by hyperglycemia is dia-
betic neuropathy [1].

Studies show that capillary occlusion plays an important
role in the development of diabetic retinopathy. Diabetic reti-
nopathy is the leading cause of blindness in about 5% of the
world’s population. Some disaggregating action drugs could
affect the course and progression of diabetic retinopathy, but
studies in this sense are scarce [2].

Sulodexide (angioflux) is a highly purified glycosaminogly-
can - a combination of heparin sulfate and dermatan sulfate
which, through multiple multicenter randomized clinical tri-
als, has proven effective in both the treatment and prevention



diabetice [3]. Sulodexidul poseda proprietati antitromboti-
ce, anticoagulante, profibrinolitice si angioprotectoare. Acti-
vitatea anticoagulantd e determinatd de afinitatea sa fatd de
cofactorul heparinei II, care inhiba trombina. Actiunea anti-
trombotica e determinata de inhibitia factorului activator X;
intensificarea sintezei si secretiei prostaciclinei si scaderea
nivelului fibrinogenului in sange. Actiunea profibrinolitica a
preparatului se realizeaza prin cresterea nivelului activatoru-
lui tisular al plasminogenului si reducerea concentratiei in-
hibitorului plasminogenului din sange. Actiunea angioprotec-
toare e determinata de restabilirea integritatii structurale si
functionale a endoteliocitelor, restabilirea densitatii normale
a sarcinii electrice negative a porilor membranei bazale a va-
selor [3, 4].

La fel, sulodexidul amelioreaza proprietatile reologice ale
sangelui datorita scaderii concentratiei trigliceridelor in san-
ge (prin mecanismul de activare a lipoproteinlipazei - enzi-
ma care hidrolizeaza trigliceridele) [3, 4]. Exista putine studii
care au studiat rolul sulodexidului in retinopatia diabetic3, dar
acesta ar putea avea un rol important precum este inregistrat
in alte microangiopatii diabetice ca nefropatia diabetica, feno-
men demonstrat si de alte studii [5, 6, 7, 8].

In aceastd ordine de idei, s-a presupus ci tratamentul cu
sulodexid ar putea amelioara acuitatea vizuala la pacientii cu
retinopatie diabetica.

Materiale si metode

A fost realizat un studiu terapeutic randomizat. in studiu
au fost inclusi 48 pacienti (96 ochi) cu retinopatie diabetica de
divers grad. Aprecierea gradului retinopatiei diabetice a fost
efectuata conform clasificarii Consiliului International al Of-
talmologiei din 2013, rectificat in 2017.

Critetiile de includere in cercetare au fost:

= acordul informat in forma scrisa al pacientului;

= pacienti cu retinopatie diabetica;

= varsta cuprinsa intre 18-70 ani.

Criterii de excludere a pacientilor din studiu:

= lipsa acordului informat al pacientului;

= patologia mentala;

= patologii sistemice asociate (reumatismul, boala Behcet,

lupus, artrita reumatoida, anevrisme cerebrale, cance-
rul);

= varsta mai mica de 18 ani si mai mare de 70 ani;

= patologii oftalmologice asociate (glaucom primar, ano-

malii oculare, patologii inflamatorii);

» graviditatea.

Datele au fost colectate in Institutul de Medicina Urgenta.
Pacienti Inrolati au fost separati in 2 loturi (Lotul experimen-
tal - Angioflux [+] si Lotul de referinta — Angioflux [-]), in fieca-
re lot cate 24 pacienti (48 ochi in fiecare lot). Rata de alocare a
pacientilor din loturile de studii a fost de 1:1. Randomizarea a
fost efectuata cu ajutorul metodei bilelor.

Pacientilor din lotul experimental li s-a administrat trata-
ment cu preparatul angioflux. Tratamentul cu angioflux s-a
efectuat conform urmatorului protocol: primele 10 zile s-a
administrat angioflux 600 ULS/2,0 ml i.m. o data pe zi, iar ur-
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of diabetic angiopathy [3]. Sulodexide possesses antithrom-
botic, anticoagulant, profibrinolytic and angioprotective
properties. Its anticoagulant activity is determined by the
affinity for the heparin II cofactor which inhibits thrombin.
The antithrombotic action is determined by the inhibition of
factor X, increased prostacyclin synthesis and secretion and
decreased blood fibrinogen levels. The profibrinolytic action
of the drug is achieved by increasing the level of tissue plas-
minogen activator and reducing the blood concentration of
plasminogen inhibitor. The angioprotective action is deter-
mined by the restoration of structural and functional integ-
rity of endotheliocytes and the recovery of normal density in
the negative surface charge of the vascular basement mem-
brane pores [3, 4].

Sulodexide also improves hemorheological properties
due to a decrease in the concentration of blood triglycerides
(through the activation of lipoprotein lipase - the enzyme that
hydrolyzes triglycerides) [3, 4]. There are few studies that
have studied the role of sulodexide in diabetic retinopathy, but
it could have an important role as recorded in other diabetic
microangiopathies such as diabetic nephropathy, a phenom-
enon demonstrated by other studies [5, 6, 7, 8].

In this connection, it has been suggested that sulodexide
treatment may improve visual acuity in patients with diabetic
retinopathy.

Material and methods

We conducted a randomized therapeutic study. The study
included 48 patients (96 eyes) with diabetic retinopathy of
varying degrees. The assessment of the degree of diabetic re-
tinopathy was performed according to the classification of the
International Council of Ophthalmology from 2013, rectified
in 2017.

The inclusion criteria in the research were:

= informed written consent of the patient;

= patients with diabetic retinopathy;

= age between 18-70 years.

The excluding criteria from the study were:

= Jack of informed consent of the patient;

= mental pathology;

= associated systemic pathologies; (rheumatism, Behcet's

disease, Lupus, rheumatoid arthritis, cerebral aneurys-
ms, cancer);

= age under 18 and over 70 years;

= associated ophthalmological pathologies (primary glau-

coma, ocular abnormalities, inflammatory pathologies);
= pregnancy.

The patients data were collected at the IMSP Institute of
Emergency Medicine. Enrolled patients were divided into 2
groups (Experimental group - Angioflux [+] and Reference
group - Angioflux [-]) of 24 patients each (total 48 eyes). The
allocation rate of patients in the study groups was 1:1. Ran-
domization was performed using the bile method.

Experimental group patients were treated with angioflux.
Angioflux treatment was performed according to the follow-
ing protocol: 600 ULS/2.0 ml i.m. once a day for 10 days, and
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matoarele 60 zile cate o capsulda 250 ULS de 2 ori pe zi la un
interval de 12 ore intre mese.

Pacientii inclusi in studiu au fost examinati oftalmologic si
electrofiziologic prin potentiale evocate vizuale (PEV). Exame-
nul oftalmologic a inclus evaluarea acuitatii vizuale (AV) in de-
partare si In apropiere, sensibilitatii la contrast, examen oftal-
moscopic si rezultatele tomografiei in coerenta optica (OCT),
grosimea maculara.

PEV reprezinta o explorare electrofiziologica cu sensibili-
tate inalta pentru detectarea unor modificari de conducere pe
caile vizuale, mai ales a leziunilor situate anterior chiasmei.
Aceasta investigatie s-a dovedit a fi eficienta 1n depistarea re-
tinopatiei diabetice. In timpul examenului PEV s-au aplicat sti-
muli monooculari, non-paterni de tip flash, utilizand ochelarii
LED-goggles.

Testul statistic aplicat a fost t-student, iar un p<0,05 a fost
considerat statistic semnificativ. Protocolul de cercetare a fost
aprobat de Comisia de Etica a Cercetarii a USMF ,Nicolae Tes-
temitanu” nr. 7 din 08.02.2016. Pacientii au semnat consimta-
mantul informat.

Rezultate

Varsta medie a pacientilor din lotul Angioflux [+] este de
61,8 + 5,8 ani, In lotul Angioflux [-] varsta medie este de 60,2 *
11,0 ani, (p=0,54). In grupul de referintd au predominat paci-
entii de sex feminin (n = 19; 79%), iar in grupul experimental
cu o frecventa mai mare s-au intalnit bolnavi de sex masculin (n
=15; 62,5%).

In ceea ce priveste gradul retinopatiei diabetice, in grupul
Angioflux [+] am observat urmatoarea distributie: retinopatie
diabetica neprolifertiva forma usoara - 18 ochi (37,5%), retino-
patie diabetica neprolifertiva forma medie - 11 ochi (22,9%),
retinopatie diabetica neprolifertiva forma severa - 5 (10,4%),
retinopatie diabetica prolifertiva (fara neovase active) - 14
(29,2%).

lar in grupul Angioflux [-] s-a determinat urmatoarea re-
partizare a celor 48 de ochi: retinopatie diabetica neprolifer-
tiva forma usoara s-a constatat la 9 ochi (18,7%), retinopatie
diabetica neproliferativa forma medie - 12 ochi (25%), retino-
patie diabetica neprolifertiva forma severa - 10 ochi (20,8%),
retinopatie diabetica proliferativa (fara neovase active) - 17
ochi (35,4%).

Durata medie a diabetului zaharat in grupul experimental
este de 13,2 + 7,0 ani, iar In grupul de referinta: 10,2 + 5,7 ani.
Nu s-a observat o diferentd semnificativa statistica in ceea ce
priveste durata diabetului zaharat la cele 2 grupe de studiu
(p=0,11). in grupul Angioflux [-] au fost depistati doi pacienti
cu DZ tip 1, iar In grupul Angioflux [+] - 1 pacient.

Pentru a demonstra eficacitatea tratamentului cu sulode-
xid (angioflux) pacientii au fost supusi examenului oftalmolo-
gic si examenului PEV in momentul includerii in studiuy, la 10
zile sila 60 zile de tratament (Tabelul 1).

Conform datelor putem evidentia faptul ca s-au Inregistrat
valori mai bune ale AV si datelor OCT la pacientii lotului experi-
mental comparativ cu lotul de referinta, cu toate cd nu a existat
o diferenta semnificativa statistic intre cele 2 loturi de studii la
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then 1 capsule (250 ULS) twice a day every 12 hours between
meals for 60 days.

Patients included in the study underwent ophthalmologi-
cal and electrophysiological examination by means of visual
evoked potential (VEP). The ophthalmological examination in-
cluded assessment of near and far visual acuity (NVA and FVA)
and contrast sensitivity, ophthalmoscopy, optical coherence
tomography (OCT), and macular thickness measurement.

VEP is a high-sensitivity electrophysiological examination
used to detect changes in visual pathways, especially antechi-
asmal lesions. This examination has shown to be effective in
detecting diabetic retinopathy. Monocular non-pattern flash
stimuli were applied during the VEP using LED goggles.

The statistically applied test was Student’s t-test, and a
p<0.05 was considered statistically significant. The research
protocol was approved by the Research Ethics Commission of
Nicolae Testemitanu SUMP under no 7 on 08.02.2016. Patients
signed the informed consent.

Results

The average age of patients from Angioflux [+] group
was 61.8 + 5.8 years old, and in Angioflux [-] group - 60.2
11.0 years old (p=0.54). In the Angioflux [-] group, the domi-
nant gender was female (n = 19; 79%), and in the Angioflux
[+] group male patients were found in a higher rate (n = 15;
62.5%).

Regarding the degree of diabetic retinopathy, in the Angi-
oflux [+] group we observed the following distribution: mild
non-proliferative diabetic retinopathy - 18 eyes (37.5%), me-
dium non-proliferative diabetic retinopathy - 11 eyes (22.9%),
severe non-proliferative diabetic retinopathy - 5 (10.4%),
proliferative diabetic retinopathy (without active neovascula-
rization) - 14 (29.2%).

In the Angioflux [-] group (48 eyes) the following distribu-
tion was seen: mild non-proliferative diabetic retinopathy - 9
eyes (18.7%), medium non-proliferative diabetic retinopathy
- 12 eyes (25%), severe non-proliferative diabetic retinopathy
- 10 eyes (20.8%), proliferative diabetic retinopathy (without
active neovascularization) - 17 eyes (35.4%).

The average duration of diabetes in the experimental
group was 13.2 + 7.0 years, and in the reference group - 10.2 +
5.7 years. No statistically significant difference was observed
in the duration of diabetes in the two study groups (p=0.11).
Two patients were detected in the Angioflux [-] group with
type 1 diabetes, and 1 patient - in the Angioflux [+] group.

To demonstrate the effectiveness of sulodexide treatment,
the patients underwent an ophthalmologic examination and
a VEP examination at the time of being enrolled in the study,
after 10 days and after 60 days of treatment (Table 1).

The data clearly show that VA values and OCT results were
better in patients in the Angioflux [+] group than in the An-
gioflux [-] group, although results suggested that there was
no statistically significant difference between the two study
groups during the 3 visits. Near VA was significantly improved
between visits 1 and 3 in the Angioflux [+] group (p=0.04).
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Tabel 1. Rezultatele examenului oftalmologic in cadrul celor trei vizite la lotul de baza si control (AV si OCT).
Table 1. Results of the ophthalmological examination during the three visits to the main and control group (VA and OCT).

Parametri

Parameters Angioflux [+] Angioflux [-]
AV - o
a aprople.rfe la 1 vizita N 0.47 0,48
AV for near vision, the 1st visit
AV . R
a aprople.rfe laa2-a vaaI 051 0,49
AV for near vision, the 2nd visit
AV la apropiere la a 3-a vizita 056 0,49
AV for near vision, the 3rd visit ’
AV la departare la 1 vizita
a e'parare.é vizita B 041 0,42
AV for distant vision, the 1st visit
AV la depdrtare la a 2-a vizita
44 ,4
AV for distant vision, the 2™ visit 0. 0,43
AV la departare la a 3-a vizita
a epar are. 'aa aVlZla. ' 0.48 045
AV for distant vision, the 3rd visit
OCT (mi i) la 1 vizita
(mlcronl) a v121.a. 332 333
OCT(microns) the 1st visit
OCT (mi i) la a 2-a vizita
[rrTlcrom) aaz-a V.IZII a 328 347
OCT(microns) the 2nd visit
OCT (microni) la a3-a vizita
294 349

OCT (microns) the 3rd visit

cele 3 vizite. S-a imbunatatit semnificativ AV pentru apropiere
comparand vizita 1 si 3 la lotul Angioflux [+] (p=0,04).

Este de remarcat faptul ca OCT la a 3-ea vizita a Inregistrat
valori semnificativ statistic mai bune in lotul ce a primit tra-
tament cu angioflux comparativ cu grupul de pacienti ce nu a
administrat acest tratament (p=0,02), de asemenea s-a inre-
gistrat o dinamica pozitiva a diminuarii edemului macular (la
OCT la vizita a treia comparativ cu vizita 1 la grupul Angioflux
[+] (p=0,0043).

Rezultatele examenului oftalmologic in cadrul celor trei
vizite la lotul experimental si lotul de referintd in functie de
sensibilitatea la contrast este prezentata in Tabelul 2. Este de
evidentiat faptul ca in grupul de pacienti tratati cu sulodexid
s-a remarcat o imbunatatire moderata a sensibilitatii la con-
trast pe cand in grupul de control sensibilitatea la contrast in
cadrul celor 3 vizite a prezentat modificari minore (Tabelul 2).

Rezultatele examenului electrofiziologic In momentul in-
cluderii in studiu, peste 10 zile si peste 60 zile de tratament
sunt prezentate in Tabelul 3.

In ceea ce priveste dinamica perioadei de latenti in gru-
pul de baza pana si dupa 10 zile de tratament nu s-a inregis-
trat vreo diferenta semnificativa statistica pentru nici una din
unde (pentru latenta undei N2, p=0,07, pentru latenta undei
P2, p=0,36, pentru latenta undei N3, p=0,34 si pentru amplitu-
da undei P100, p=0,43).

Peste 60 zile de tratament, s-au inregistrat modificari la ni-
vel de traseu pentru unda P2 la lotul 1 de pacienti, desi nu au
existat modificari semnificative statistic intre undele inregis-
trate la grupul de baza si la cel de control (Tabelul 4).

Referitor la perioada de latenta si amplituda undei P100, in
grupul de baza pana si dupa 60 zile de tratament, s-a constatat
o dinamica pozitiva (p=0,0047, si respectiv p=0,018), iar pentru

It is noteworthy that OCT during the 3™ visit recorded
statistically significantly better values in the angioflux group
compared to the group of patients who did not receive this
treatment (p=0.02), and also showed positive dynamics of
macular edema decrease compared to visit 1 in the Angioflux
[+] group (p=0.0043).

The results of the ophthalmological examination during
the three visits to the Angioflux [+] and Angioflux [-] groups in
terms of contrast sensitivity are given in Table 2. To be men-
tioned that the sulodexide (angioflux) group showed a moder-
ate improvement in contrast sensitivity, while in the control
group contrast sensitivity during the 3 visits showed minor
changes (Table 2).

The results of the electrophysiological examination con-
ducted at the time of inclusion in the study, after 10 and 60
days of treatment are presented in Table 3.

Regarding latency dynamics in the main group before the
treatment and after 10 days of treatment, there was no sta-
tistically significant difference for any of the waves (for the
N2 wave p=0.07, and for P2 amplitude, p=0.36; for N3 wave,
p=0.34, nor for the P100 waveform amplitude p=0.43).

Over 60 days of treatment, there were changes in the P2
wave rout in the first group, although there were no statisti-
cally significant changes between the waves recorded in the
main and the control group (Table 4).

Regarding the latency period and the amplitude of the
P100 wave, in the main group until and after 60 days of treat-
ment, a positive dynamic was found (p=0.0047, and p=0.018,
respectively), but the latency period of the waves N2 and N3
did not register statistically changes (p=0.09 and p=0.16, re-
spectively).

Analyzing the Pearson’s correlation index between the
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Tabelul 2. Repartizarea pacientilor in functie de sensibilitatea la contrast.
Table 2. Patient distribution according to contrast sensitivity.

MJHS 25(4)/2020

Grupul Angioflux [+] // the Angioflux [+] group

Parametri 1-a vizitd a 2-avizita a 3-avizita
Parameters the 1st visit the 2nd visit the 3rd visit
sensibilitatea la contrast 9 9 9
contrast sensitivity 25%-100%
sensibilitatea la contrast
e 16 16 9
contrast sensitivity 10%-15%
sensibilitatea la contrast
e 12 8 15
contrast sensitivity 5%-3,5%
sensibilitatea la contrast
e 11 15 15
contrast sensitivity 1%-1,25%
Grupul Angioflux [-] // the Angioflux [-] group
sensibilitatea la contrast 9 10 9
contrast sensitivity 25%-100%
ibilitatea 1 trast
sensibilita ea. .a.con ras 25 21 29
contrast sensitivity 10%-15%
ibilitatea 1 trast
sensibilita ea‘ .a'con ras 8 1 12
contrast sensitivity 5%-3,5%
sensibilitatea la contrast
6 6 5

contrast sensitivity 1%-1,25%

Tabelul 3. Traseul PEV in prima zi, peste 10 zile, peste 60 zile de studiu la cele 2 loturi.
Table 3. VEP route on day 1, after 10 days, after 60 days of the study in the two groups.

Parametri
Angi + Angi -
Parameters ngioftux [+] ngioftux [-] P
Latenta (ms) in prima zi
88,84 + 19,24 87,04 £ 8,26 0,55
Latency (ms) on day 1
Latenta P2 (ms) In prima zi
131,4 + 18,29 123,42+ 12,25 0,05
Latency P2 (ms) on day 1
Latena N3 (ms) In prima zi 166,39 £ 25,5 158,53 £ 14,07 0,065
Latency N3 (ms) on day 1
Amplituda undei P100 (pV) in prima zi 0,6
P . (V) inp 9,05 + 6,24 9,85+ 8,55
Waveform amplitude P100 (uV) on day 1
Latenta N2 (ms) peste 10 zile
’ 85,96 + 16,23 84,95 + 14,6 0,74
Latency N2 (ms) after 10 days
Latenta P2 (ms) peste 10 zile 125,44 + 14,44 124,1+11,58 0,61
Latency P2 (ms) after 10 days T e ’
Latenfa N3 (ms) peste 10 zile 162,03 £ 21,6 156,55 + 12,89 0,13
Latency N3 (ms) after 10 days
Amplituda undei P100 (pV) peste 10 zile 1017 £ 5.25 996 £ 486 083
Waveform amplitude P100 (1V) after 10 days e e !
Latenta N2 te 60 zil
atenta N2 (ms) peste 60 zile 83,32+ 11,57 85,3+ 7,68 0,32
Latency N2 (ms) after 60 days
L .
atena P2 (ms) peste 60 zile 122,19 12,28 124,66 + 11,21 0,30
Latency P2 (ms) after 60 days
Latenta N3 te 60 zil
atenta N3 (ms) peste 60 zle 159,62 £ 21,8 156,4 £ 12,09 0,37
Latency N3 (ms) after 60 days
Amplituda undei P100 (pV) peste 60 zile
11,79 + 4,83 10,17 £ 4,51 0,09

Waveform amplitude P100 (uV) after 60 days
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Tabel 4. Valorile indicelui de corelatie stabilit intre latenta si amplituda undei P100 cu indicatorii oftalmologici.
Table 4. Correlation values between the P100 wave latency and amplitude based on ophthalmological exam data.

Indicele de corelatie intre latenta undei P100 (ms)

Indicele de corelatie intre amplituda undei P100 (ms)
Correlation between P100 wave amplitude (ms)

Parametri
Parameters Correlation between P100 wave latency (ms)
AV departare la 1 vizita
Far VA, 1° visit 0,09
AV depdrtare la 2 vizitd

- 0,03
Far VA, 2" visit
AV departare la 3 vizita 0.05
Far VA, 3" visit !
AV apropiere la 1 vizita 017
Near VA, 1% visit !
AV apropiere la 2 vizita
Near VA, 2" visit 0,15
AV apropiere la 3 vizita 016
Near VA, 3™ visit §
OCT (microni) la 1 vizitaa 019
OCT (microns), 1* visit ’
OCT (microni) la la 2 vizita
OCT (microns), 2" visit 018
OCT (microni) la 3 vizita
OCT (microns), 3" visit 0,24

0,06

0,04

0,07

0,14

0,19

0,14

0,20

0,15

0,16

Notd: AV - acuitatea vizuald, OCT- tomografia in coerentd optica.
Note: VA - visual acuity, OCT- optical coherence tomography.

perioada de latentd a undelor N2 si N3 nu s-a inregistrat vreo
diferenta semnificativa statistica (p=0,09, respectiv p=0,16).

Analizand indicele de corelatie Pearson intre valorile con-
statate pe traseul PEV (amplituda si latenta undei P100) s-a
constatat lipsa corelarii cu AV la distanta, si prezenta corelati-
ei cu AV 1n apropiere si cu datele OCT.

Discutii

In prezent existd mai multe optiuni de tratament disponi-
bil pentru retinopatia diabetica, insa nu a fost definita nicio
abordare farmacologica. Observatiile preliminare pe pacien-
tii cu retinopatie diabetica care au fost tratati cu sulodexid au
indicat reduceri semnificative ale edemului la nivel retinian,
evidentiind astfel un beneficiu potential la nivelul capilarelor
retiniene [9-10]. In plus, incidenta si severitatea evenimente-
lor adverse asociate sulodexidei nu au fost diferite de cele ale
grupului tratat cu placebo, chiar si la doze mari, dar au fost ra-
portate tulburiri gastrointestinale usoare [9]. In studiul nos-
tru nu s-a Inregistrat nici o reactie adversa la administrarea
preparatului sulodexid.

Studiul DRESS a fost conceput pentru a evalua eficacitatea
sulodexidei in tratamentul edemului retinian la pacientii cu
DZ de tip 1 si 2 cu retinopatie diabetica forma neproliferativa.
Complicatiile vasculare ale DZ sunt, in general, insotite de dez-
voltarea disfunctiei endoteliale, iar In modele experimentale
aceasta disfunctie endoteliala sau leziune se manifesta prin
cresterea numarului de celule endoteliale circulante. Modelele
in vitro si pe animale, la care s-a indus disfunctie endoteliala,

values found on the VEP path (P100 wave amplitude and la-
tency), we found there was no correlation with far VA but a
certain correlation with near VA and OCT data.

Discussion

There are currently several treatment options available for
diabetic retinopathy, but no pharmacological approach has
been defined. Preliminary observations in patients with dia-
betic retinopathy who have been treated with sulodexide have
indicated significant reductions in retinal edema, highlighting
a potential benefit in retinal capillaries [9-10]. In addition, the
incidence and severity of sulodexide-associated adverse ef-
fects were not different from those of the placebo group, even
at high doses, but mild gastrointestinal disorders were report-
ed [9]. No adverse reactions were reported in our study with
sulodexide administration.

The DRESS study was designed to evaluate the efficacy of
sulodexide in the treatment of retinal edema in patients with
type 1 and 2 diabetes with non-proliferative diabetic retinopa-
thy. Vascular complications of DM are generally accompanied
by the development of endothelial dysfunction, and in ex-
perimental models this endothelial dysfunction is manifested
through an increased number of circulating endothelial cells.
In vitro and animal models with induced endothelial dysfunc-
tion reported that sulodexide was able to repair or prevent en-
dothelial damage, reduce the number of circulating endothe-
lial cells and improve vasodilation of small arteries [9-12]. Re-
cently, oral administration of sulodexide in patients with type
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au raportat ca sulodexidul a fost capabil sa repare sau sa pre-
vina leziunile endoteliale, sd reduca numarul celulelor endo-
teliale circulante si sa imbunatateasca vasodilatatia arterelor
de calibru mic [9-12]. Recent, s-a demonstrat ca administra-
rea sulodexidei orale la pacientii cu DZ de tip 2 imbunatateste
disponibilitatea precursorilor pentru sinteza glucozaminogli-
canilor, Imbunatatind astfel dimensiunea glicocalixului endo-
telial in paturile vasculare sublinguale si retiniene. Sulodexi-
dul a contribuit, de asemenea, la normalizarea permeabilitatii
vasculare sistemice si a metabolizarii glucozaminoglicanului
[3,4,7].

Conform unui studiu, dupa administrarea orald, sulodexi-
dul afiseaza proprietati biologice noi, cum ar fi capacitatea de
aregla interactiunile celulelor sanguine in endoteliu, pentru a
contracara schimbarile vasculare inflamatorii si proliferative,
si pentru a proteja si restabili structurile si functiile endoteliu-
lui lezat, toate acestea mentinand Intr-o masura usoara acele
activitati inerente antitrombotice si profibrinolitice care pre-
valeaza dupa administrarea parenterala [13].

Studiul nostru s-a realizat pe 48 pacienti care au fost re-
partizati in 2 grupuri de cercetare, a cate 24 pacienti cu divers
grad de retinopatie diabetica. Obiectivul primar al acestui stu-
diu a fost stabilirea eficacitatii sulodixidei (angiofluxului) in
tratamentul retinopatiei diabetice. Astfel s-a evidentiat o Im-
bunatatire a unor parametri oftalmologici si electrofiziologici.
Nu s-au constatat careva reactii adverse la pacientii supusi
tratamentului cu acest preparat.

Cercetarea noastra demonstreaza o imbunatatire semnifi-
cativa statistic a indicatorilor acuitatii vizuale si sensibilitatii
la contrast, precum si a celor inregistrati la OCT si a traseului
PEV la pacientii cu diabet zaharat tratati cu sulodexid pe par-
curs de 60 zile, comparativ cu pacientii din aceeasi grupa de
varstd, cu acelasi grad de retinopatie diabetica, dar care nu au
primit tratament cu sulodexid. Traseul PEV la bolnavii din gru-
pul de control nu s-a schimbat semnificativ In cele 60 zile de
monitorizare oftalmologica. Din pacate, exista putine studii in
domeniul respectiv pentru a compara datele obtinute din cer-
cetarea noastra cu cele internationale, majoritatea studiilor
axandu-se pe eficacitatea tratamentului cu sulodexid in nefro-
patia diabetica si utilitatea acestuia in tratamentul piciorului
diabetic. Posibil cd mecanismul de ameliorare a retinopatiei
diabetice este acelasi ca si cel Inregistrat in alte microangio-
patii diabetice precum este nefropatia diabetica, fenomen de-
monstrat si de alte studii [5, 6, 7, 8].

Concluzii

S-a constatat ca terapia prin administrarea de compozi-
tii farmaceutice care contin cantitati eficiente terapeutic de
sulodexid (angioflux) la pacientii cu retinopatie diabetica a
favorizat Imbunatatirea functiilor vizuale, a sensibilitatii la
contrast, a contribuit la micsorarea edemului macular si la fa-
cilitarea neurotransmiterii oculare (traseul PEV).

Contributia autorilor

Autorii au contribuit in mod egal la cautarea literaturii sti-
intifice, selectarea bibliografiei, citirea si analiza referintelor
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2 diabetes has shown to improve the availability of precursors
for glucosaminoglycan synthesis, thus improving the size of
endothelial glycocalix in the sublingual and retinal vascular
beds. Sulodexide also improved systemic vascular permeabil-
ity and glucosaminoglycan metabolism [3, 4, 7].

According to a study, after oral administration, sulodex-
ide displays new biological properties, such as the ability to
regulate blood cell interactions in the endothelium to coun-
teract inflammatory and proliferative vascular changes, and
to protect and restore damaged endothelial structures and
functions, maintaining to a small extent those inherent anti-
thrombotic and profibrinolytic activities which prevail after
parenteral administration [13].

Our study was performed on 48 patients who were divided
into 2 research groups, 24 patients each, with various degrees
of diabetic retinopathy. The primary objective of this study
was to determine the efficacy of sulodexide (angioflux) in the
treatment of diabetic retinopathy. Thus, an improvement in
some ophthalmological and electrophysiological parameters
was highlighted. No adverse reactions were observed in pa-
tients treated with this drug.

Our research demonstrates a statistically significant im-
provement in visual acuity and contrast sensitivity, as well as
OCT data and VEP pathway in patients with diabetes treated
with sulodexide over 60 days, compared to patients of the
same age, with the same degree of diabetic retinopathy, who
have not received treatment with sulodexide. The VEP route
in the control group patients did not change significantly
during the 60 days of ophthalmological monitoring. Unfortu-
nately, there are few studies in this area to compare the data
obtained in our research with international ones, most of the
studies focusing on the effectiveness of sulodexide treatment
in diabetic nephropathy and its usefulness in the treatment of
diabetic foot. It is possible that the mechanism of amelioration
of diabetic retinopathy is the same as that recorded in other
diabetic microangiopathies such as diabetic nephropathy, a
phenomenon demonstrated by other studies [5, 6, 7, 8].

Conclusions

Therapy with pharmaceutical compositions containing
therapeutically effective amounts of sulodexide (angioflux) in
patients with diabetic retinopathy has been found to improve
visual functions, contrast sensitivity, decrease macular edema
and facilitate ocular neurotransmission (VEP route).
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Conform datelor din literatura, doar 20% din flora
mondiald este cercetata stiintific. Cercetarea plantelor din
colectii si flora spontana a Republicii Moldova reprezinta un
vast tdram pentru cunoastere.

Ipoteza de cercetare

Valorificarea plantelor medicinale din colectia Centru-
lui Stiintifico-Practic In Domeniul Plantelor Medicinale
(CSPDPM) a USMF ,Nicolae Testemitanu” prin prisma
compusilor chimici si actiunii farmacologice, ca potentiale
surse de produse vegetale si principii active pentru elabora-
rea de produse noi fitoterapeutice.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima datd in Republica Moldova a fost evaluata
colectia de plante din CSPDPM, au fost analizate biologic, fito-
chimic si determinata activitatea farmacologica a speciilor
introduse in cultura Centrului: Agrimonia eupatoria L., Cicho-
rium intybus L., Centaurea cyanus L., Cynara scolymus L. si Hy-
pericum perforatum L.
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What is not known yet, about the topic?

According to literature, only 20% of the world’s flora is sci-
entifically researched. The research of the plants from the col-
lections and the spontaneous flora of the Republic of Moldova
represents a vast realm for knowledge.

Research hypothesis

Valorization of medicinal plants from the collection of the
Scientific-Practical Center of Medicinal Plants (SPCFMP) of
Nicolae Testemitanu SUMPh in terms of chemical compounds
and pharmacological action, as potential sources of vegetal
products and active principles for the elaboration of new phy-
totherapeutic products.

Article’s added novelty on this scientific topic

For the first time in the Republic of Moldova, was evaluated
the collection of plants from the SPCFMP, were analyzed bio-
logically, phytochemically and determined the pharmacologi-
cal activity of the species introduced in the Center’s culture:
Agrimonia eupatoria L., Cichorium intybus L., Centaurea cya-
nus L., Cynara scolymus L. and Hypericum perforatum L.



Rezumat

Introducere. Centrul Stiintifico-Practic in Domeniul Plan-
telor Medicinale (CSPDPM) a fost fondat In anul 2002 pe un te-
ritoriu de 4,74 ha langa comuna Bardar, Ialoveni. Pe parcursul
anilor, colectia de plante medicinale, s-a extins semnificativ si
in prezent include cca 200 taxoni. Managementul universita-
tii a creat posibilitati de studii biologice, fitochimice, farma-
ceutice si agrotehnice ale plantelor medicinale autohtone si
alohtone cultivate in colectia Centrului. Un subiect de interes
stiintific deosebit se refera la studierea corelatiei dintre conti-
nutul principiilor active si actiunea farmacologica a produse-
lor vegetale.

Material si metode. in calitate de materiale au servit plan-
tele medicinale cultivate in colectia CSPDPM. Cercetarea a fost
axata pe evaluarea plantelor medicinale si produselor vegetale
dupa principii active si actiuni farmacologice in baza surselor
bibliografice, prezentarea rezultatelor analizelor fitochimice
si biologice, cat si a metodologiilor de cercetare utilizate.

Rezultate. A fost efectuat studiul analitico-descriptiv al
colectiei prin evaluarea si repartizarea plantelor dupa conti-
nutul chimic al produselor vegetale, actiunile farmacologice,
gradul de vulnerabilitate si toxicitate. Astfel, colectia include
un numdr semnificativ de plante cu continut de ulei volatil,
urmat de compusi fenolici, flavonoide, taninuri, alcaloii etc.,
cu multiple utilizari precum ca agenti sedativi, antimicrobi-
eni, carminativi, antihelmintici s.a. Au fost elaborate metode
de identificare si dozare, prin tehnici fizico-chimice spectrale
si de cromatografiere, inclusiv au fost studiate procedeele de
optimizare a extractiilor principiilor active, asistate de ultra-
sunet si macerare. A fost demonstrata actiunea antioxidanta
(metoda DPPH, ABTS si FRAP), antiinflamatoare, antimicrobi-
ana si viabilitate celulara a extractelor etanolice standardiza-
de din produse vegetale.

Concluzii. Prospectiv, rezultatele cercetarilor stiintifice ale
CSPDPM urmaresc crearea unei baze stiintifice de obtinere a
unui material ecologic, cu continut Tnalt de principii active atat
de necesar industriei farmaceutice din Republica Moldova

Cuvinte cheie: plante medicinale, principii active, analiza
fitochimica si biologica.

Introducere

Republica Moldova detine un mediu natural bogat din
punct de vedere al diversitatii peisajelor, Intinse pe trei eco-
regiuni principale ale Europei - padurile mixte central-eu-
ropene, stepa pontica si silvostepa est-europeana. Flora tarii
numara cca 1550 de specii din 550 de genuri si 101 de familii.
Strategia cea mai importantd de conservare a biodiversitatii
naturii si de utilizare durabila a resurselor vegetale, se axea-
za pe constituirea ecosistemelor naturale protejate. Primele
incercari in domeniul ocrotirii vegetatiei din R. Moldova s-au
intreprins In secolul XIX. Mentionam ca din 1550 de specii de
plante, 46 sunt incluse in Cartea Rosie a R. Moldova, editia a I1I
(2015), iar 224 sunt protejate de stat [1].

Valorificarea speciilor de plante medicinale din colectie

Abstract

Introduction. The Scientific-Practical Center of Medicinal
Plants (SPCFMP) has been founded in 2002 on a territory of
4.74 ha, near the commune of Bardar, [aloveni. Over the years,
the collection of medicinal plants has expanded significantly
and now includes about 200 taxa. The university management
has created possibilities for biological, phytochemical, phar-
maceutical and agrotechnical studies of local and non-native
medicinal plants grown in the Centre’s collection. A topic of
special scientific interest refers to the study of the correlation
between the content of active principles and the pharmaco-
logical action of vegetal products.

Material and methods. Medicinal plants grown in the
collection of SPCFMP served as materials. The research had
been focused on the evaluation of medicinal plants and vegetal
products according to active principles and pharmacological
actions based on bibliographic sources, the presentation of
the results of phytochemical and biological analysis with the
used research methodologies as well.

Results. The analytical-descriptive study of the collection
was performed by evaluating and distributing the plants ac-
cording to the chemical content of the vegetal products, the
pharmacological actions, the degree of vulnerability and toxic-
ity. Thus, the collection includes a significant number of plants
with volatile oil content, followed by phenolic compounds,
flavonoids, tannins, alkaloids, etc., with multiple uses such as
sedatives, antimicrobials, carminatives, anthelmintics, etc.
Identification and dosing methods were developed, through
spectral physico-chemical and chromatography techniques, in-
cluding the procedures for optimizing the extraction of active
principles, assisted by ultrasound and maceration. Has been
demonstrated the antioxidant action (DPPH, ABTS and FRAP
method), anti-inflammatory, antimicrobial action and viability
cells of standardized ethanolic extracts from vegetal products.

Conclusions. Prospectively, the results of the scientific
research of the SPCFMP aim at creating a scientific basis for
obtaining an ecological material, with a high content of active
principles so necessary for the pharmaceutical industry in the
Republic of Moldova.

Key words: medicinal plants, active principles, phyto-
chemical and biological analysis.

Introduction

The Republic of Moldova has a rich natural environment
in terms of landscape diversity, spread over three main eco-
regions of Europe - central European mixed forests, pontic
steppe and eastern European forest-steppe. The country’s
flora has about 1550 species from 550 genus and 101 families.
The most important strategy for conserving nature’s biodiver-
sity and sustainable use of plant resources is focused on build-
ing protected natural ecosystems. The first attempts in the
field of vegetation protection in the Republic of Moldova were
undertaken in the 19th century. Out of 1550 plant species, 46
are included in the Red Book of the Republic of Moldova, 111
edition (2015), and 224 are protected by the state [1].
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Un ecosistem natural prezinta si colectia de plante din
cadrul Centrului Stiintifico-Practic in Domeniul Plantelor
Medicinale (CSPDPM) a USMF ,Nicolae Testemitanu”. Fon-
dat in anul 2002, actualmente ocupa o suprafata totala de 13
ha, situat la 4 km nord-est de comuna Bardar, r-nul Ialoveni.
Pe acest teren a fost creatd o colectie de plante medicinale
care in prezent numara cca 200 taxoni de plante din 14 gru-
pe de principii active cu diverse actiuni farmacoterapeutice
[2]. In colectia Centrului sunt si plante medicinale cu risc
de vulnerabilitate si grad de disparitie, identificate in urma
evaludrii speciilor din Cartea Rosie, In conformitate cu Lista
Rosie a Uniunii Internationale a Conservarii Naturii, conform
grupelor:

= specii vulnerabile: care se considera ca in timpul apropi-
at vor trece 1n categoria speciilor pereclitate, daca fac-
torii cauzali vor continua sa afecteze starea speciilor; in
colectia CSPDPM sunt introduse: Ephedra distachya L.,
fam. Ephedraceae si Scopolia carnioloca Jacq, fam. Sola-
naceae;
specii periclitate: plante 1n pericol de exterminare, a ca-
rei supravetuire este improbabild daca factorii cauzali
continua sa influenteze starea ei; aici se claseaza Padus
avium Mill,, fam. Rosacea;
specii critic periclitate: cele amenintate cu disparitia in
viitorul apropiat din habitatele naturale, cum ar fi dege-
telul-lanos (Digitalis lanata Ehrn.), fam. Scrofulariacee,
lacramioara (Convallaria majalis L.), fam. Asparagaceae,
cu restrictii la recoltarea produselor vegetale [3].

Principalele directii de cercetare ale Centrului constau in
studiul biologic al plantelor medicinale din flora spontana si
cea cultivatd a R. Moldova; cercetari fitochimice ale plantelor
medicinale din colectia Centrului; lucrari de introducere in
cultura a plantelor medicinale din flora spontana autohtona
si din alte regiuni floristice; studiul conditiilor de crestere si
elaborarea tehnologiilor de cultivare a plantelor medicinale;
lucrari de creare a unei baze stiintifice de producere a materi-
alului semincer si saditor de plante medicinale [2].

Aici sunt organizate si efectuate cercetari stiintifice in
baza de proiecte institutionale finantate din bugetul de stat,
precum si cercetdri de initiativa la nivel de lucrari de licenta
a studentilor, rezidentilor si doctoranzilor. in acelasi timp la
Centru se petrece practica didactica a studentilor Facultatii
de Farmacie la disciplinele ,Botanica farmaceutica” si ,Far-
macognozie” si a specialistilor in cadrul ciclurilor de perfec-
tionare in domeniul Fitoterapiei a Facultatii de Educare con-
tinua In medicina si farmacie a USMF ,Nicolae Testemitanu”.

in aceasti lucrare propunem un studiu bazat pe cerceti-
rile farmacognostice, fitochimice si farmacologice a plante-
lor medicinale cultivate in colectie In vederea reactualizarii
conceptiilor fitoterapiei holistice materializate prin rezultate
stiintifice.

Material si metode

Cercetarile privind introducerea in cultura a plantelor me-
dicinale din flora spontana autohtona si din alte regiuni flo-
ristice, includ stabilirea parametrilor optimi de cultivare cu
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The collection of plants from the Scientific-Practical Center
of Medicinal Plants (SPCFMP) of Nicolae Testemitanu State
University of Medicine and Pharmacy presents also a natu-
ral ecosystem. Founded in 2002, it currently occupies a total
area of 13 ha, situated 4 km north-east from Bardar commune,
[aloveni district. A collection of medicinal plants has been cre-
ated on this land, which currently counts about 200 plant taxa
from 14 groups of active principles with various pharmaco-
therapeutic actions [2]. The SPCFMP collection also includes
medicinal plants at risk of vulnerability and extinction, identi-
fied following the evaluation of the species from the Red Book,
in accordance with the Red List of the International Union for
Conservation of Nature, according to the groups:

= vulnerable species: which are considered soon to pass into
the category of endangered species, if the causal factors
continue to affect the status of the species; in the SPCFMP
collection are introduced: Ephedra distachya L., fam. Ephe-
draceae and Scopolia carnioloca Jacq, fam. Solanaceae;

» endangered species: plants in danger of extinction, the sur-
vival of which is unlikely if the causal factors continue to
influence its condition; Padus avium Mill, fam. Rosacea;

= critically endangered species: those threatened with ex-
tinction in the near future from natural habitats, such as
the Woolly foxglove (Digitalis lanata Ehrn.), fam. Scrofu-
lariacee, Lily of the valley (Convallaria majalis L.), fam.
Asparagaceae, with restrictions on harvesting plant pro-
ducts [3].

The main research directions of SPCFMP consist in the
biological study of medicinal plants from the spontaneous
and cultivated flora of the Republic of Moldova; phytochemi-
cal researches of medicinal plants from the Centre’s collection;
works of introduction into culture of medicinal plants from the
native spontaneous flora and from other floristic regions; study
of growing conditions and elaboration of technologies for culti-
vation of medicinal plants; works to create a scientific basis for
the production of seed and seedlings of medicinal plants [2].

Here are organized and conducted scientific researches
based on institutional projects funded by the state budget, as
well as initiative research at the level of undergraduate work
of students, residents and doctoral students. At the same time,
here takes place the teaching practice of the students of the
Faculty of Pharmacy in the disciplines “Pharmaceutical bot-
any” and “Pharmacognosy” and of the specialists within the
training cycles in the field of Phytotherapy of the Faculty of
Continuing Education in Medicine and Pharmacy of Nicolae
Testemitanu SUMPh.

In this writing we propose a study based on the pharma-
cognostical, phytochemical and pharmacological research of
medicinal plants grown in the SPCFMP collection in order to
update the concepts of holistic phytotherapy materialized by
scientific results.

Material and methods

Researches on the introduction into culture of medicinal
plants from native spontaneous flora and other floristic re-
gions, includes establishing optimal cultivation parameters



identificarea factorilor de mediu ce influenteaza asupra pro-
cesului de crestere si dezvoltare a speciilor, cum ar fi: con-
ditiile edafice si orografice, termenii de prelucrare a solului,
regimul hidric, termenii de semanat, densitatea plantelor pe
unitatea de suprafatd, urmate de determinari biometrice si
analize morfo-anatomice a plantelor medicinale si produse-
lor vegetale prin studiu farmacognostic.

Analiza fitochimica se efectueaza cu scopul identificarii
profilului de compusi bioactivi si a dinamicii acumularii prin-
cipiilor active in functie de stadiul de dezvoltare si de tipul de
tesut. In cadrul cercetirilor se aplici diferite metode spectra-
le si cromatografice, folosind dispozitive performante pentru
identificare si separare de compusi, precum cromatografia
pe strat subtire (CSS) si cromatografia de lichide de 1nalta
performanta (HPLC-UV/MS sau HPLC-MS/MS) si respectiv
spectrofotometria UV-VIS. Studiul activitatii biologice si far-
macologice ale plantelor include cercetarea potentialului an-
tioxidant, antimicrobian si antiinflamator realizate in vitro si
in vivo.

In cadrul colaboririlor cu Catedra de farmacognozie si bo-
tanica farmaceutica, Catedra de tehnologie a medicamentelor,
Catedra de microbiologie, virusologie si imunologie, Labora-
torul de infectii intraspitalicesti, Laboratorul de inginerie ti-
sulara si culturi celulare, Centrul Stiintific al Medicamentului
a USMF ,Nicolae Testemitanu” se executa studii fitochimice,
de optimizare a metodelor de extractie si studii biologice.

Rezultate

Plantele medicinale din colectia Centrului au fost evaluate
dupad componenta principiilor active (Figura 1), astfel pon-
derea cea mai Inaltd este atribuita uleiurilor volatile (29%),
constituite din amestecuri multiple de hidrocarburi alifatice,
aromatice si hidroaromatice ce apartin clasei terpenoidelor;
alcaloizilor le este atribuit locul 2 in clasament (14%), urmati
de substante tanante (12%), substante amare (12%) si flavo-
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with identification of environmental factors that influence
the process of growth and development of species, such as:
edaphic and orographic conditions, soil processing terms,
water regime, sowing terms, plant density per unit area, fol-
lowed by biometric determinations and morpho-anatomical
analyzes of medicinal plants and vegetal products by pharma-
cognostical study:.

Phytochemical analysis is performed in order to identify
the profile of bioactive compounds and the dynamics of the ac-
cumulation of the active principles depending on the stage of
development and the type of tissue. Various spectral and chro-
matographic methods are used in the research, using high-
performance devices for the identification and separation of
compounds, such as thin layer chromatography (TLC) and
high performance liquid chromatography (HPLC-UV / MS or
HPLC-MS / MS) and respectively UV-VIS spectrophotometry.

The study of the biological and pharmacological activity of
plants includes researching the antioxidant, antimicrobial and
anti-inflammatory potential performed in vitro and in vivo.

Within the collaborations with the Chair of pharmacog-
nosy and pharmaceutical botany, the Chair of drug technol-
ogy, the Chair of microbiology, virology and immunology, the
Laboratory of in-hospital infections, the Laboratory of tissue
engineering and cell cultures, Scientific- Practical Center of
Medicine of Nicolae Testemitanu State University of Medicine
and Pharmacy, perform phytochemical studies, optimization
of extraction methods and biological studies.

Results

The medicinal plants in the Center’s collection were eva-
luated according to the composition of the active principles
(Figure 1), so the highest share is attributed to essential oils
(29%), consisting of multiple mixtures of aliphatic, aromatic
and hydroaromatic hydrocarbons belonging to the class of
terpenoids, alkaloids are ranked 2nd place (14%), followed by

® Alcaloizi / Alkaloids
Cumarine / Coumarins

® Flavonoide / Flavonoids

B Heterozide / Heterosides
Saponozide / Saponosides

I . . 29

Uleiuri volatile / Essential oils

M Substante amare / Bitter substances

M Substante tanante / Tannis

Fig. 1 Repartizarea plantelor medicinale ale colectiei CSPDPM dupa grupe de principii active.
Fig. 1 Distribution of medicinal plants of the SPCDMP collection according to groups of active principles.
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noide (11%). In minoritate se claseazi cumarinele, ponderea
acestora constituind 5%.
Studiile recente au atestat ca continutul compusilor chi-
mici in plante depinde de factori intrinseci - genotipul plantei
si factori extrinseci - mediu ambiant, manipulare/colectare si
depozitare a produselor vegetale. Acumularea principiilor ac-
tive, realizata preponderent in cuticuld, epiderma si trihomi,
este direct proportionalad cu expunerea la razele ultraviolete.
De exempluy, a fost demonstrata influenta perioadei de recol-
tare a produsului vegetal de anghinare (Cynara scolymus L.)
asupra continutului de principii active acumulate. Continutul
cel mai fnalt a compusilor polifenolici s-a determinat la ince-
putul de inflorire a plantei, cind minim 15-20% din flori sunt
deschise (52,66 + 1,93 GAE mg/g in frunzele bazale) [4].
Totodata, din numarul total al speciilor din colectie, 22 de
plante sunt considerate cu potential toxic (0,11%), prin conti-
nutul de compusi chimici, supradozarea carora pot provoaca
intoxicatie. Acestea sunt, In mare parte, plante cu continut de
alcaloizi, heterozide cardiotonice si cianogenice, saponozi-
de furocumarine, derivatii antracenului, rezine si ulei volatil.
Plantele cu potential toxic sunt din diverse categorii, in functie
de toxicitate, la administrarea lor perorala:
= extrem de toxice: sunt considerate plantele care provoa-
ca intoxicatie in doze de 5 mg/kg masa corporald si mai
putin, in aceasta grupa se regasesc: Atropa belladonna
L., Hyosciamus niger L., Datura stramonium L., Scopolia
carniolica Jacq., Ricinus communis L, Digitalis purpurea L.,
Conium maculatum L., luniperus sabina L.;

= foarte periculoase: plantele care provoaca intoxicatie de
la 5 pana la 50 mg/kg greutate corporala. Din colectie, in
acest grup clasam: Chelidonium majus L., Convallaria ma-
jalis L., Adonis vernalis L., Buxus sempervirens L., Solanum
dulcamara L.;

= moderat de periculoase: sunt plantele care provoaca sem-
ne de intoxicatie la ingerare de la 50 pana la 500 mg/kg
masa corporald, cum ar fi: Ranunculus sceleratus L., Cy-
noglossum officinale L., Aristolochia clematitis L., Hedera
helix L., Tanacetum vulgare L. [5].

Mecanismele de actiune ale plantelor toxice sunt diverse
si depind de grupul de compusi chimici, proprietati si concen-
tratia lor in organe. Neuroreceptorii reprezinta tinta princi-
pala pentru multe principii active, care au o structura chimi-
ca asemandtoare cu neurotransmitatorii endogeni, cum ar fi
acetilcolina, dopamina, noradrenalina, adrenalina, serotonina,
receptorii GABA. Principiile neuroactive pot functiona fie ca
agonisti, care suprastimuleaza neuroreceptorii, fie ca antago-
nisti, care bloceaza un anumit neuroreceptor, prin excitatie,
halucinatii si tulburari generale asupra sistemului nervos cen-
tral [5].

Plantele medicinale din colectia Centrului au fost evaluate
dupa actiuni farmacologice si repartizate dupa sisteme (Ta-
belul 1): sistemul nervos, digestiv, respirator, cardiovascular,
excretor, procese metabolice, inclusiv plante medicinale cu
proprietati antibacteriene, antimicotice si antihelminitice, in
mare parte produse care se regdsesc in studiu in cadrul pro-
iectului: ,Studiul biologic si fitochimic al plantelor medicinale
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tannins (12%), bitter substances (12%) and flavonoids (11%).
Coumarins are in the minority, their share being 5%.

Recent studies have shown that the content of chemical
compounds in plants depends on intrinsic factors - plant geno-
type and extrinsic factors - environment, handling / collection
and storage of vegetal products. The accumulation of active
principles, mainly in the cuticle, epidermis and trichomes, is
directly proportional to exposure to ultraviolet rays. For exam-
ple, the influence of the harvest period of the artichoke vegetal
product (Cynara scolymus L.) on the content of accumulated ac-
tive principles has been demonstrated. The highest content of
polyphenolic compounds in the basal leaves was determined at
the beginning of flowering of the plant, when at least 15-20%
of the flowers are open (52.66 + 1.93 GAE mg/g) [4].

At the same time, out of the total number of species in
the collection, 22 plants are considered with toxic potential
(0.11%), due to the content of chemical compounds, the over-
dose of which can cause intoxication. These are mostly alka-
loid-containing plants, cardiotonic and cyanogenic hetero-
sides, furocoumarin saponosides, anthracene derivatives, res-
ins and essential oil. Potentially toxic plants fall into various
categories, depending on toxicity, on their oral administration:

= extremely toxic: plants considered to cause intoxication
in doses of 5 mg/kg body weight and less are considered
to be found in this group: Atropa belladonna L., Hyoscia-
mus niger L., Datura stramonium L., Scopolia carniolica
Jacq., Ricinus communis L., Digitalis purpurea L., Conium
maculatum L., [uniperus Sabina L.;
very dangerous: plants that cause intoxication from 5 to
50 mg/ kg body weight. From the collection, in this group
we classify: Chelidonium majus L., Convallaria majalis L.,
Adonis vernalis L., Buxus sempervirens L., Solanum dulca-
mara L.;
moderately dangerous: these are plants that cause signs
of intoxication when ingested from 50 to 500 mg/kg
body weight, such as: Ranunculus sceleratus L., Cynoglos-
sum officinale L., Aristolochia clematitis L., Hedera helix L.,
Tanacetum vulgare L. [5].

The mechanisms of action of toxic plants are diverse and de-
pend on the group of chemical compounds, their properties and
concentration in organs. Neuroceptors are the main target for
many active ingredients, which have a chemical structure simi-
lar to endogenous neurotransmitters, such as acetylcholine,
dopamine, norepinephrine, adrenaline, serotonin, GABA re-
ceptors. Neuroactive principles can function either as agonists,
which overstimulate neuroreceptors, or as antagonists, which
block a certain neuroreceptor, through excitation, hallucina-
tions and general disorders of the central nervous system [5].

The medicinal plants in the Centre’s collection were evalu-
ated by pharmacological actions and distributed by systems
(Table 1): nervous, digestive, respiratory, cardiovascular, ex-
cretory, metabolic processes, including medicinal plants with
antibacterial, antifungal, and anthelmintic properties, mostly
products that are found in the study within the project: “Bio-
logical and phytochemical study of medicinal plants with anti-
microbial, antioxidant and hepatoprotective activity” [6, 7].
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Tabelul 1. Plante medicinale cu continut de principii active, repartizate dupa actiunea farmacologica.
Table 1. Medicinal plants containing active ingredients, distributed according to their pharmacological action.

Plante cu actiune asupra sistemului nervos // Plants with action on the nervous system

= Analgezice / Analgesics: Amygdalus communis L., Atropa belladonna L., Chelidonium majus L., Macleaya microcarpa (Maxim.), Papaver somniferum L.
= Sedative / Sedatives: Gingko biloba L., Humulus lupulus L., Melissa officinalis L., Mentha piperita L., Valeriana officinalis L.
= Antiparkinsonice / Antiparkinsonian: Datura stramonium L.

Plante cu actiune asupra sistemului digestiv // Plants with action on the digestive sytem

= Coleretice, colagoge / Choleretics, collagogues: Berberis vulgaris L., Betula verrucosa L., Calendula officinalis L., Chelidonium majus L., Centaurea cyanus L.,
Cynara scolymus L., Dracocephalum moldavica L., Fraxinus excelsior L., Fumaria officinalis L., Gypsophila paniculata L., Helichrysum arenarium (L.) Moench,,
Hypericum perforatum L., Mentha piperita L., Rosmarinus officinalis L., Silybum marianum (L.) Gaertner, Tanacetum vulgare L., Taraxacum officinale (L.) Weber,
Rosa canina L.

= Laxative, purgative / Laxatives, purgatives: Armoracia rusticana Gaertn., Mey. et Scherb., Linum usitatissimum L., Ricinus communis L.

= Carminative / Carminatives: Anethum graveolens L., Carum carvi L., Coriandrum sativum L., Foeniculum vulgare Mill., Fumaria officinalis L., Levisticum officinale
Koch., Ocimum basilicum L., Nepeta cataria L.

= Stomahice / Stomabhicals: Achillea millefolium L., Acorus calamus L., Anethum graveolens L., Artemisia dracunculus L., Artemisia vulgaris L., Carum carvi L.,
Cichorium inthybus L., Coriandrum sativum L., Hippophae rhamnoides L., Inula helenium L., Levisticum officinale Koch. Ocimum basilicum L., Rumex acetosa L.,
Symphytum officinale L., Taraxacum officinale (L.) Weber.

= Hepatoprotectoare / Hepatoprotetives: Agrimonia eupatoria L., Chelidonium majus L., Cichorium inthybus L., Cynara scolymus L., Helichrysum arenarium (L.)
Moench., Melilotus officinalis (L.) Pall., Silybum marianum (L.) Gaertner, Symphytum officinale L., Potentilla anserina L.

= Galactogoge: Carum carvi L., Foeniculum vulgare Mill. Galega officinalis L.

Plante cu actiune asupra sistemului respirator // Plants with action on the respiratory system

= Antitusive / Antitussives: Amygdalus communis L., Glaucium flavum Crantz., Papaver rhoeas L., Papaver somniferum L., Thymus serpyllum L., Thymus vulgaris L.

= Expectorante / Expectorantes: Althaea officinalis L., Armoracia rusticana., Eryngium planum L., Hyssopus officinalis L., Inula helenium L., Iris germanica L.,
Glycyrrhiza glabra L., Gypsophila paniculata L., Marrubium vulgare L., Ocimum basilicum L., Origanum vulgare L., Saponaria officinalis L., Tussilago farfara L.,
Verbascum phlomoides L.

Tabelul 2. Plante medicinale cu continut de principii active, repartizate dupa actiunea farmacologica.
Table 2. Medicinal plants containing active ingredients, distributed according to their pharmacological action.

Plante cu actiune asupra sistemului cardiovascular // Plants with action on the cardiovascular system

= Antihipertensive / Antihypertensives: Aronia melanocarpa (Michx.) Elliott, Aesculus hippocastanum L., Viburnum opulus L.
= (Cardiotonice / Cardiacs: Adonis vernalis L., Aronia melanocarpa (Michx.) Elliott Convallaria majalis L., Crataegus monogyna Jacq., Digitalis lanata Ehrh., Digitalis
purpurea L., Leonurus cardiaca L.

Plante cu actiune asupra aparatului excretor // Plants with action on the excretory system

= Diuretice / Diuretics: Berberis vulgaris L., Betula verrucosa L., Centaurea cyanus L., Elytrigia repens (L) NevsKi, Filipendula ulmaria L. Maxim., Fraxinus excelsior
L., Galium verum L., Juniperus communis L., Iris germanica L., Lamium album L., Levisticum officinale Koch., Ocimum basilicum L., Padus racemosa Gilib.,
Petroselinum crispum (Mill.) Fuss., Polygonum aviculare L., Populus nigra L., Prunus padus L., Prunus spinosa L., Robinia pseudoacacia L., Saponaria officinalis
L., Solidago canadensis L., Solidago virgaurea L., Thymus serpyllum L., Tilia cordata Mill,, Tilia platyphyllos Scop, Tilia tomentosa Moench., Trifolium pratense L.,
Urtica dioica L., Viburnum opulus L., Zea mays L.

= TInlitiaze renale / In nephrolithiasis: Acorus calamus L., Corylus avellana L., Robinia pseudoacacia L., Zea mays L.

Plante cu actiune asupra proceselor metabolice // Plants with action on the metabolic processes

= Antiinflamatoare / Antiinflammatories: Althaea officinalis L., Bergenia crassifolia (L.), Calendula officinalis L., Chaenomeles japonica L., Echinacea purpurea
(L.) Moench,, Elytrigia repens (L) Nevski, Filipendula ulmaria L. Maxim., Fraxinus excelsior L., Galium verum L., Glycyrrhiza glabra L., Hypericum perforatum L.,
Hippophae rhamnoides L., Macleaya microcarpa (Maxim.) Matricaria chamomilla L.

= Vitaminizante / Vitamins: Aronia melanocarpa (Michx.) Elliott., Chaenomeles japonica L., Calendula officinalis L., Capsella bursa pastoris (L.) Medic., Daucus
carota L., var. Sativa, Fragaria vesca L., Viburnum opulus L., Hippophae rhamnoides L., Pastinaca sativa L., Petroselinum crispum (Mill.) Fuss, Ribes nigrum L.,
Rosa canina L., Rubus fruticosus L., Rubus idaeus L., Sorbus aucuparia L., Zea mays L.

= Antihistaminice / Antihistamines: Matricaria chamomilla L., Verbascum phlomoides L.

= Hipoglicemiante / Hypoglycemics: Cichorium inthybus L., Elytrigia repens (L) Nevski, Galega officinalis L., Junglans regia L., Salvia officinalis L., Sorbus aucuparia
L., Urtica dioica L.

Plante cu proprietati antibacteriene, antimicotice si antihelmintice // Plants with antibacterial, antifungal and anthelmintic properties

= Antibacteriene / Antibacterial: Aristolochia clematitis L., Bergenia crassifolia (L.), Coriandrum sativum L., Cornus mas L., Gingko biloba L., Hypericum perforatum
L., Macleaya microcarpa (Maxim.), Nepeta cataria L., Thymus vulgaris L.

= Antimicotice / Antifungal: Hippophae rhamnoides L., Rosa damascena Mill.

= Antihelmintice / Anthelmintic: Achillea millefolium L., Artemisia absinthium L., Artemisia vulgaris L., Cornus mas L., Inula helenium L., Ruta graveolens L.,
Tanacetum vulgare L.




Valorization of medicinal plant species from the collection

cu actiune antimicrobiand, antioxidantd si hapatoprotectoare”
[6, 71.

Materia prima vegetald utilizatd in fitoterapie, in indus-
tria de medicamente este reprezentata de produsul vegetal
medicinal, care prin particularitdtile genetice si functionale
ale speciei, in urma biosintezei, acumuleaza principiile active.
Recoltarea produselor vegetale prezinta o operatiune impor-
tanta din complexul de lucrari, prin care se asigura calitatea in
stricta corespundere cu cerintele farmacopeice, conditionarea
produselor vegetale, cat si asigurarea conditiilor de pastrare.

Conform datelor prezentate in Figura 2, ponderea cea mai
fnalta, din produsele vegetale recoltate din colectie o constitu-
ie partile aeriene (34,5%), urmate de inflorescente (17,5%).
In minoritate se recolteazi scoarta si pirtile subterane.

Optimizarea metodelor de extragere a principiilor active

O conditie primordiala In asigurarea unei concentratii ma-
xime de principii active in solutiile extractive, este optimiza-
rea metodelor de extractie. Astfel, au fost optimizate conditiile
de extractie a compusilor fenolici in parti aeriene de Hyperici
herba, Agrimoniae herba si Cichorii herba, cu utilizarea alco-
olului etilic in concentratie de 30-90%, cu extragere optima
a polifenolilor si flavonoidelor, avand in calitate de extragent
alcool etilic de 50-60% [8]. Prin procedeul extractiei fractio-
nate si caracteristicii spectrale a fractiilor extractive din florile
de Centaurea cyanus a fost demonstrata necesitatea extractiei
succesive cu cloroform si alcool etilic, pentru inlaturarea clo-
rofilei [9].

In prezent se utilizeazi pe larg planurile experimentale in
studiul comparative al metodelor de extractie. Folosirea pla-
nului experimental fractionat D optimal cu trei factori si doua
niveluri a demonstrat ca continutul maxim de principii active
din Cynarae folia se obtin prin extractia asistata de ultrasunet;
folosind planul experimental fractionat rezolutie V+ cu cinci
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Rizom / Rhizome [N 58

Radacina/Root [ 31

Seminta/ Seed

Fruct/ Fruit
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The vegetal raw material used in phytotherapy, in the med-
icine industry is represented by the medicinal vegetal product,
which through the genetic and functional particularities of the
species, following the biosynthesis, accumulates the active
principles. The harvesting of vegetal products presents an im-
portant operation from the complex of works, through which
the quality is ensured in strict accordance with the pharmaco-
poeic requirements, the conditioning of the vegetal products,
as well as the ensuring of the storage conditions.

According to the data presented in Figure 2, the high-
est share of vegetal products harvested from the collection
belongs to aerial parts (34.5%), followed by inflorescences
(17.5%). In the minority are harvested bark and underground
parts.

Optimization for extraction methods of active principles

A primordial condition in ensuring a maximum concentra-
tion of active principles in extractive solutions, is optimization
of extraction methods. Thus, the extraction conditions of phe-
nolic compounds in the aerial parts of Hyperici herba, Agrimo-
niae herba and Cichorii herba, with the use of ethyl alcohol in
a concentration of 30-90%, had shown optimal extraction of
polyphenols and flavonoids having as extragent 50-60% ethyl
alcohol [8]. By the procedure fractional extraction and spec-
tral characteristic of extractive fractions from Centaurea cya-
nus flowers has been shown to require successive extraction
with chloroform and ethyl alcohol, for the removal of chloro-
phyll [9].

Experimental plans are currently widely used in the com-
parative study of extraction methods. Using the optimal frac-
tional experimental plan D with three factors and two levels
demonstrated that the maximum content of active ingredients
in Cynarae folia is obtained by ultrasound-assisted extraction;
using the fractional resolution experimental plan V + with five

34,5
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Fig. 2 Produse vegetale recoltate din colectia CSPDPM (%).
Fig. 2 Vegetable products harvested from the SPCDMP (%)



factori si doua niveluri 252, a fost evidentiat regimul optimal
de lucru: temperatura de 802C, durata de extractie 30 minute,
concentratia alcoolului 70% la amplitudinea de 100 kHz [10].

Identificarea si dozarea principiilor active

In analiza chimici a produselor vegetale se utilizeaza mul-
tiple metode analitice ca: reactiile de culoare, metode titrime-
trice, gravimetrice, insa tendinta mondiala este configurata de
utilizarea metodelor fizico-chimice spectrale, elecrochimice si
de cromatografiere. Prin aplicarea reactiilor specifice de iden-
tificare, culoare si precipitare au fost puse in evidenta grupe
de flavonoide: flavone, flavanone, flavonoli, flavononoli in pro-
dusele vegetale: Agrimoniae herba, Centaureae flores, Cichorii
herba, Cynarae folia, Hyperici herba, Rubi frucicosi fructus, iar
prin cromatografie pe strat subtire s-au pus in evidenta con-
stituenti fenolici: rutozida, quercetozida, apigening, acid cafeic
si acid clorogenic [11, 12, 13].

Prin analiza HPLC a frunzelor de anghinare (Cynarae folia)
au fostidentificati 7 compusi cu continutul in descrestere dupa
cum urmeaza: acid clorogenic, acid cafeic, apigenina, luteolina,
acid ferulic, acid p-cumaric si acid gentisic, iar in inflorescente
au fost identificati si dozati doar 4 compusi: acidul clorogenic,
apigenina, luteolina si acidul cafeic [14]. Screeningul HPLC a
partilor aeriene de Centaurea cyanus a relevat prezenta acizi-
lor fenilpropanici, a flavonilor si flavonolilor si a determinat
cantitativ hiperozida, apigenina si acidul clorogenic [9].

Un vector nou al cercetarilor fitochimice si fitoterapeutice
se bazeazad pe confirmarea eficacitatii componentilor uleiu-
rilor volatile ca agenti antimicrobieni. Provocarea majora in
studiul uleiurilor volatile consta din complexitatea tehnolo-
giilor de extractie si separare a acestor principii active. Pen-
tru izolarea si analiza chimica a uleiului volatil de Hypericum
perforatum L. au fost recoltate partile aeriene ale speciei (in
faza de inflorire In masa), din flora spontana a Republicii Mol-
dova si din colectia CSPDPM. S-a dovedit, ca in partile aeriene
proaspete recoltate din flora spontana continutul de ulei vola-
til a fost 0,303% si din colectie 0,204% [15]. Prin gaz croma-
tografie cu spectrometrie de masa in uleiul volatil din produ-
sul vegetal (Hyperici herba) colectat din flora spontana s-au
identificat 97 de componenti, 33 din care constituie totalul
de 82,26%, componentii majori fiind urmrtorii: -cariofilen
(18,39%), germacren D (15,55%), B-pinen (12,47%), B-cis-
ocimen (7,12%). Componentii majori al uleiului volatil din
Hyperici herba colectata din colectia CSPDPM sunt: germacren
D (35,78%), B-cariofilen (24,75%), biciclogermacren (5,64%)
iar rezultatele obtinute au demonstrat ca continutul si compo-
zitia chimica a uleiului volatil din partile aeriene de H. perfora-
tum sunt influentate de conditiile de crestere [16].

Determinarea actiunii antioxidante

In ultimii ani, o mare atentie a fost acordati antioxidanti-
lor si asocierii lor cu multiple beneficii asupra sanatatii, multe
dintre aceste studii concentrandu-se asupra compusilor poli-
fenolici [17]. Substantele antioxidante au abilitatea de a inhiba
actiunea nefasta a radicalilor liberi, care sunt molecule cu un
electron impar pe orbitalul extern, protejand astfel organis-
mul uman de efectele nocive. Pentru determinarea activitatii
antioxidante a unor plante medicinale din colectia CSPDPM,
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factors and two levels 25 the optimal working regime was
highlighted: temperature 802C, extraction time 30 minutes, al-
cohol concentration 70% at the 100 kHz amplitude [10].

Identification and dosing of active principles

In the chemical analysis of vegetal products are used mul-
tiple analytical methods such as: color reactions, titrimetric
methods, gravimetric, but the global trend is configured using
physico-chemical methods, spectral, electro-chemical and chro-
matographic. By applying specific reactions of identification,
color and precipitation were highlighted groups of flavonoids:
flavones, flavanones, flavonols, flavononols in vegetal products:
Agrimoniae herba, Centaureae flores, Cichorii herba, Cynarae fo-
lia, Hyperici herba, Rubi frucicosi fructus and thin layer chroma-
tography showed phenolic constituents: rutoside, quercetoside,
apigenin, caffeic acid and chlorogenic acid [11, 12, 13].

HPLC analysis of artichoke leaves (Cynarae folia) identified
7 compounds with decreasing content as follows: chlorogenic
acid, caffeic acid, apigenin, luteolin, ferulic acid, p-coumaric
acid and gentisic acid, and in the inflorescences were identi-
fied and dose only 4 compounds: chlorogenic acid, apigenin,
luteolin and caffeic acid [14]. HPLC screening of the aerial
parts of Centaurea cyanus revealed the presence of acids, phe-
nylpropanes, flavones and flavonols and quantitatively deter-
mination of the hyperoside, apigenin and chlorogenic acid [9].

A new vector of phytochemical and phytotherapeutical
research is based on the confirmation of the effectiveness of
essential oil components as antimicrobial agents. The major
challenge in the study of essential oils consists in the com-
plexity of extraction and separation technologies of these
active principles. For the isolation and chemical analysis of
the essential oil of Hypericum perforatum L. the aerial parts
of the species were harvested (in the mass flowering phase),
from spontaneous flora of the Republic of Moldova and from
the SPCFMP collection. It turned out, that in the aerial parts
freshly harvested from spontaneous flora the essential oil
content was 0.303% and from collection 0.204% [15]. By gas
chromatography with mass spectrometry in essential oil from
vegetal product (Hyperici herba) collected from spontaneous
flora were identified 97 components, 33 of which constitute
a total of 82.26%, the major components being the following:
-caryophyllen (18.39%), germacren D (15.55%), B-pinen
(12.47%), B-cis-ocimen (7.12%). Major components of the es-
sential oil from Hyperici herba collected from the SPCFMP col-
lection are: germacren D (35.78%), B-caryophyllene (24.75%),
bicyclogermacren (5.64%) and the obtained results showed
that the content and chemical composition of the essential oil
in the aerial parts of Hypericum perforatum L. are influenced
by growing conditions [16].

Determination of antioxidant action

In recent years, great attention has been paid to antioxi-
dants and their association with multiple health benefits, many
of these studies are focusing on polyphenolic compounds [17].
Antioxidants have the ability to inhibit the harmful action of
free radicals, which are molecules with one electron odd on
the outer orbital, thus protecting the human body from harm-
ful effects. For determination of the antioxidant activity of
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s-au aplicat trei tehnici complementare (DPPH, ABTS, FRAP).
S-a constatat ca extractele din diverse produse vegetale, pot
preveni actiunea oxidanta a radicalilor liberi prin captarea sau
inhibitia lor, dupa cum urmeaz3, in descrestere a potentialului
antioxidant: A. eupatoria > C. inthybus > R. frucicosus > H. per-
foratum > C. scolymus. Aceste date au fost corelate cu continu-
tul de compusi polifenolici [7, 18].

Determinarea actiunii antiinflamatorii

Studiul activitatii antiinflamatorii a extractului polifenolic
si poliholozidic din parti aeriene de C. cyanus L. a fost realizat
in vivo prin inducerea edemului labei posterioare la sobolani.
Ambele extracte au demonstrat eficacitate In conditiile infla-
matiei acute. Extractul polifenolic a manifestat actiune antiin-
flamatoare pronuntatd, comparabila cu cea a diclofenacului de
sodiu - antiinflamator nesteroidian, utilizat ca standard. Ad-
ministrarea extractelor analizate in inflamatia indusa a exer-
citat influenta pozitiva asupra indicilor hematologici [19, 20].

S-a demonstrat de asemenea si actiunea antiinflamatoare
in vivo a extractelor uscate din Hyperici flores si Hyperici herba.
Extractele uscate au fost introduse intraperitonial in dozele
50-200 mg/kg. S-a demonstrat ca inhibitia inflamatiei extrac-
tului din partile aeriene este mai pronuntatd comparativ cu
cea a extractului din flori.

Determinarea actiunii bacteriostatice, bactericide si
antifungice

Studiul activitatii antibacteriene a uleiului volatil din Hype-
rici herba a fost analizata prin metoda diludrilor in serie in
mediu nutritiv lichid (bulion peptonat din carne). Activitatea
antibacteriana a fost analizata pe urmatoarele culturi de re-
ferinta a microorganismelor Gram-pozitive: Staphylococcus
aureus (tulpina 209-P) si Gram-negative: Enterococcus fae-
calis, Escherichia coli (tulpina ATCC 25922), Proteus vulgaris
(tulpina HX 19222), Pseudomonas aeruginosa (tulpina ATCC
27853). Proprietatea antifungica a uleiului volatil au fost de-
monstrata pe tulpini de Aspergillus niger, Aspergillus fumiga-
tus, Candida albicans si Penicillium. Rezultatele studiului au
constatat ca uleiul volatil din Hypericum perforatum L. mani-
festa activitate bacteriostatica naltd fatd de microorganismele
Gram-pozitive, in concentratie de 0,0009% catre S. aureus si
0,125% catre de E. faecalis. Activitatea bactericida fata de S.
aureus constituie 0,0037%, si fata de E. faecalis - 0,25%. Con-
centratia bacteriostatica si bactericida a uleiului volatil catre
microorganisme Gram-negative: E. coli (tulpina ATCC 25922),
P, vulgaris (tulpina HX 19222) si P. aeruginosa (tulpina ATCC
27853) este mai mare de 0,5%. Uleiul volatil din Hyperici herba
a demonstrat proprietati antifungice fata de toti fungii luati in
studiu pana la concentratia de 0,5% [21].

Activitate antimicrobiana au demonstrat si extractele din
Cynara scolymus, obtinute prin metoda asistata de ultrasune-
te. A fost determinata concentratia bactericida minima fata de
S. aureus, P. aeruginosa si B. cereus (0,341 mg/ml) si E. coli si C.
albicans (0,687 mg/ml) [22].

Determinarea viabilitatii si citotoxicitdtii pe hepatocite
izolate

in extractele de Agrimoniae herba si Cichorii herba, con-
siderate practic netoxice atat la administrarea enteralda cat
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some medicinal plants from the SPCFMP collection, were ap-
plied three complementary techniques (DPPH, ABTS, FRAP).
It was found that extracts from various vegetal products, can
prevent the oxidative action of free radicals by capturing or
their inhibition, as follows, in decreasing antioxidant poten-
tial: A. eupatoria L. > C. inthybus L. > R. frucicosus L. > H. perfo-
ratum L. > C. scolymus L. These data were correlated with the
content of polyphenolic compounds [7, 18].

Determination of anti-inflammatory action

Study of anti-inflammatory activity a of the polyphenolic
and polyholosidic extract of aerial parts of C. cyanus L. was
performed in vivo by inducing the edema of the hind paw
in rats. Both extracts demonstrated efficacy in conditions of
acute inflammation. The polyphenolic extract showed pro-
nounced anti-inflammatory actions, comparable to that of
sodium diclofenac - anti-inflammatory nonsteroidal, used as
standard. The administration of the analyzed extracts in in-
duced inflammation exerted a positive influence on hemato-
logical indices [19, 20].

Have also been demonstrated the anti-inflammatory action
in vivo of dry extracts of Hyperici flores and Hyperici herba. Dry
extracts were introduced intraperitoneally in doses of 50-200
mg/kg. Inhibition of inflammation of the extract from the aer-
ial parts has been shown to be more pronounced compared to
that of the flower extract.

Determination of bacteriostatic, bactericidal, and anti-
fungal action

Study of antibacterial properties of the essential oil of Hy-
perici herba was performed by the dilution method in series
in liquid nutrient medium (meat peptone broth). Antibacterial
activity was analyzed on the following reference cultures of
Gram-positive microorganisms: Staphylococcus aureus (209-P
strain) and Gram-negative: Enterococcus faecalis, Escherichia
coli (ATCC 25922 strain), Proteus vulgaris (HX 19222 strain),
Pseudomonas aeruginosa (ATCC 27853 strain). The antifungal
property of essential oil has been demonstrated on strains of
Aspergillus niger, Aspergillus fumigatus, Candida albicans and
Penicillium. The results of the study found that the essential
oil in Hypericum perforatum L. exhibits high bacteriostatic ac-
tivity against Gram-positive, at a concentration of 0.0009% to
S. aureus and 0.125% to E. faecalis. The bactericidal activity
against S. aureus constitutes 0.0037%, and compared to E. fae-
calis - 0.25%. Bacteriostatic and bactericidal concentration of
essential oil to Gram-negative microorganisms: E. coli (ATCC
25922 strain), P. vulgaris (HX19222 strain) and P. aeruginosa
(ATCC 27853 strain) is greater than 0.5%. The essential oil
from Hyperici herba has demonstrated antifungal properties
against all fungi studied up to concentration of 0.5% [21]. The
antimicrobial activity was also demonstrated by the extracts
from Cynara scolymus L., obtained by the ultrasound-assisted
method. The minimum bactericidal concentration against S.
aureus, P. aeruginosa and B. cereus (0.341 mg/ml) and E. coli
and C. albicans (0.687 mg/ml) was determined [22].

Determination of viability and cytotoxicity on isolated
hepatocytes

In the extracts of Agrimoniae herba and Cichorii herba, con-
sidered practically non-toxic for both enteral and parenteral



si parenterald: (DL25% = 4412 mg/kg pentru extractul din
Agrimoniae herba); (DL50% >5000 mg/kg pentru extracte-
le din Agrimoniae herba si Cichorii herba), conform Metodei
TG 423 (Acute Toxic Class Method) ce au caracterizat extrac-
tele ca fiind practic inoffensive-clasa de toxicitate 5 [23], s-a
determinat in vitro viabilitatea si citotoxicitatea celulara pe
hepatocite. Hepatocitele izolate de la sobolani, in doua etape
conform protocolului, s-au tratat cu reagentul MTT (bromura
de 3-(4,5-dimetiltiazol)-2,5-difenil-2H-tetrazolium), apoi cu
extracte de Agrimoniae herba si Cichorii herba in concentratii
de 100 mg, 200 mg, 600 mg, 1000 mg, cu masurarea ulteri-
oard a absorbantei si efectuarea calculelor. Viabilitatea celu-
lard a hepatocitelor tratate cu extract de Agrmoniae herba si
Cichorii herba in dozele de 100 mg si 200 mg sunt similare si
constituie 92% si respectiv 76% fata de lotul martor; doza de
600 mg prezinta 77,1% pentru Agrmoniae herba si respectiv
57,2% pentru Cichorii herba. Cea mai mica viabilitate celulara
s-a atestat la concentratia de 1000 mg, aceasta fiind de 41,6%
la Cichorii herba si 49,9% pentru Agrmoniae herba, doza con-
siderata cu cea mai 1nalta actiune citotoxica. Astfel, dozele de
100-600 mg obtinute din Agrimoniae herba si Cichorii herba
manifesta viabilitate celulara si nu afecteaza celulele hepatice,
respectiv pot fi utilizate in studii ulterioare.

Discutii

Cunoasterea compozitiei chimice a plantelor precum si
dinamica acumularii acestor metaboliti secundari in organe
prezinta un interes deosebit, pentru aprecierea valorii terape-
utice si a tehnicii de extractie sau izolare, astfel incat actiunea
farmacologica sa fie maximal potenta. Studiile fitochimice si
biologice a plantelor medicinale din colectia Centrului rama-
ne una din directiile prioritare de cercetare, colectie cu 200
taxoni de plante din 14 grupe de principii active cu diverse
actiuni farmacoterapeutice, inclusiv plante cu risc de vulnera-
bilitate si grad de disparitie. In buna cunoastere si promovare
a plantelor medicinale s-a editat compendiul , Plante din colec-
tia Centrului Stiintific de Cultivare a Plantelor Medicinale USMF
»Nicolae Testemitanu” si ghidul ,Centrul Stiintific de Cultivare
a Plantelor Medicinale” pentru petrecerea stagiului practic la
disciplinele ,Botanica farmaceutica” si ,Farmacognozie” pen-
tru studentii Facultatii de Farmacie, cat si specialistilor in do-
meniul plantelor medicinale si consumatorilor de produse fito-
terapeutice.

In studiul nostru s-a realizat evaluarea si repartizarea plan-
telor din colectie dupa continutul chimic al produselor vegeta-
le, actiunii farmacologice, gradul de vulnerabilitate si toxicitate,
ce denota ca colectia include un numar semnificativ de plante
cu continut de ulei volatil, urmat de compusi fenolici, flavono-
ide, taninuri, vitamine, alcaloizi, etc, specii cu un spectru larg
de utilizari: ca agenti sedativi, antiinflamatori, antimicrobieni,
carminativi, antihelmintici. Au fost elaborate metode de iden-
tificare si dozare a principiilor active cu aplicarea tehnicilor
fizico-chimice spectrale si de cromatografiere. S-au studiat pro-
cedee de optimizare a extractiilor compusilor chimici, asistate
de ultrasunet, macerare si diferite concentratii ale reagentilor,
in extragerea optimala a principiilor active.
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administered: (LD25% = 4412 mg/kg for Agrimoniae herba
extract); (LD50% >5000 mg/kg for extracts of Agrimoniae
herba and Cichorii herba), according to TG 423 (Acute Toxic
Class Method) which characterized the extracts as practical
harmless-toxicity class 5 [23], were determined in vitro vi-
ability and cytotoxicity - on hepatocytes. Hepatocytes isolated
from rats, in two stages according to protocol, were treated
with MTT reagent (3-(4,5-dimethylthiazole)-2,5-diphenyl-
2H-tetrazolium), then with extracts of Agrimoniae herba and
Cichorii herba in concentrations of 100 mg, 200 mg, 600 mg,
1000 mg, with subsequent absorbance measurement and per-
formance calculations. Cell viability of hepatocytes treated
with Agrmoniae herba and Cichorii herba extract in doses of
100 mg and 200 mg are similar and constitute 92% and re-
spectively 76% compared to the control group; the 600 mg
dose presents 77.1% for Agrmoniae herba and 57.2% for Ci-
chorii herba, respectively. The lowest cell viability was attest-
ed at concentration of 1000 mg, this being 41.6% for Cichorii
herba and 49.9% for Agrmoniae herba, dose considered with
the highest cytotoxic action. Thus, doses of 100-600 mg ob-
tained from Agrimoniae herba and Cichorii herba show cell vi-
ability and do not affect liver cells, respectively can be used in
further studies.

Discussion

The knowledge of the chemical composition of plants as
well as the dynamics of the accumulation of these secondary
metabolites in organs is of particular interest, for apprecia-
tion of the therapeutic value and of the extraction or isolation
technique, so that the pharmacological action to be maximally
potent.

Phytochemical and biological studies of medicinal plants
from the Centre’s collection remain one of the priority re-
search directions, a collection with 200 plant taxa from 14
groups of active principles and various pharmacotherapeutic
actions, including plants at risk of vulnerability and extinc-
tion. In good knowledge and promotion of medicinal plants,
was successful edited the compendium “Plants from the collec-
tion of the Scientific Center for Cultivation of Medicinal Plants
Nicolae Testemitanu SUMPh” and the guide “Scientific Center
for Cultivation of Medicinal Plants” for practical training in the
disciplines “Pharmaceutical botany "and“ Pharmacognosy ” of
students from Faculty of Pharmacy, as well as specialists in the
field of medicinal plants and consumers of phytotherapeutic
products.

In our study we evaluated and distributed the plants from
the collection by chemical content of vegetal products, phar-
macological actions, degree of vulnerability and toxicity, which
indicates that the collection includes a significant number of
plants with essential oil content, followed by phenolic com-
pounds, flavonoids, tannins, vitamins, alkaloids, etc., species
with a wide range of uses: as sedatives, antiinflammatory,
antimicrobial, carminative, anthelmintic. Methods for identi-
fication and dosing of active principles have been developed,
with the application of spectral physico-chemical and chroma-
tography techniques. Were studied procedures for optimizing
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Studiul activitatii farmacologice al extractelor din plante, re-
alizat in vitro si in vivo, prin cercetarea potentialului antioxidant
(metoda DPPH, ABTS si FRAP); antimicrobian (metoda diluari-
lor in serie in mediu nutritiv lichid); antiinflamator (inducerea
edemului labei posterioare la sobolani) si determinarea viabi-
litatii si citotoxicitatii pe hepatocite isolate cu reagentul MTT,
denota ca plantele si produsele vegetale din colectie pot servi
ca sursa de materie prima pentru industria farmaceutica.

Concluzii:

1) Centrul Stiintifico-Practic in Domeniul Plantelor Medi-
cinale a USMF ,Nicolae Testemitanu” poate servi la bioconser-
varea plantelor medicinale din flora spontand, precum si celor
rare si pe cale de disparitie, prin introducerea lor in cultura.

2) Centrul serveste ca un edificiu educational atat pentru
studentii Facultatii de Farmacie cat si a altor institutii cu profil
medical, farmaceutic, biologic, prin popularizarea stiintei, uti-
lizarea rationala a plantelor medicinale, cat si prin perspectiva
utilizari colectiei de plante ca baza stiintifica si schimb de ex-
perienta.

3) Plantele medicinale din colectia Centrului pot servi ca
sursa de materie prima pentru industria farmaceutica autoh-
tona in scopul obtinerii de noi produse fitoterapeutice.
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the extraction of chemical compounds, assisted by ultrasound,
maceration, and different concentrations of reagents, in the
optimal extraction of active principles.

Study of the pharmacological activity of plant extracts, per-
formed in vitro and in vivo, by researching the antioxidant po-
tential (DPPH, ABTS and FRAP method); antimicrobial (meth-
od of serial dilutions in liquid nutrient medium); antiinflam-
matory (induction of hind paw edema in rats) and determina-
tion of viability and cytotoxicity on isolated hepatocytes with
MTT reagent, indicates that the plants and vegetal products
from the collection can serve as a source of raw material for
the pharmaceutical industry.

Conclusions

1) The Scientific-Practical Center in the Field of Medicinal
Plants of Nicolae Testemitanu SUMPh can serve to bioconserve
medicinal plants from spontaneous flora, as well as rarest and
endangered ones, by introducing them in culture.

2) The Center serves as an educational edifice both for stu-
dents of the Faculty of Pharmacy as well as other institutions
with medical, pharmaceutical, biological profile, through the
popularization of science, rational use of medicinal plants, as
well as the perspective of using the plant collection as a scien-
tific basis and exchange experience.

3) The medicinal plants from the collection of SPCFMP of
Nicolae Testemitanu SUMPh can serve as a source of raw mate-
rial for the local pharmaceutical industry in order to obtain
new phytotherapeutic products.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Deocamdatj, la nivel international nu exista o farmacotera-
pie specifica pentru infectia cu SARS-CoV-2, tiparul agresiv si
nespecific de evolutie al careia a luat prin surprindere intreaga
comunitate medicala.

Ipoteza de cercetare

Revista de literatura curenta urmareste cele mai citate ar-
ticole cu acces deschis ale anului 2020, relationate cu noul tip
de coronavirus.

Noutatea adusa literaturii stiintifice din domeniu

Articolul reprezinta o selectie a celor mai citate publicatii
ale revistei ,Intensive Care Medicine” pe parcursul anului 2020
la subiectul infectiei cu SARS-CoV-2, aducand specialistilor din
domeniu o sinteza cu raspunsuri asupra celor mai dezbatute
subiecte. Articolul vine sa rezume actualizarea unor impor-
tante recomandari in domeniu.

Rezumat

Introducere. La sfarsitul lunii decembrie 2019, in provin-
cia Wuhan (China) a fost raportat un focar de pneumonie ati-
pica cauzata de un nou tip de coronavirus (SARS-CoV-2), de
o contagiozitate exponentiala si letalitate inaltd. Infectia cu
COVID-19 s-a dovedit a fi o boala zoonotica cu rezervor ne-
cunoscut, transmitere de la persoana-la-persoana (prin pica-
turi, aerosolii, obiecte si suprafete contaminate) si cu afinitate
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What is not known yet, about this topic

At the moment, at the international level, there is no spe-
cific pharmacotherapy for SARS-CoV-2 infection - the which
aggressive and non-specific pattern of evolution has taken the
entire medical community by surprise.

Research hypothesis

The current literature review follows the most cited open
access articles of 2020 related to the new type of coronavirus.

Article’s added novelty on this scientific topic

The article represents a selection of the most cited publi-
cations of the journal “Intensive Care Medicine” during 2020
year on the subject of SARS-CoV-2 infection, offering to the
specialists of this field a valuable synthesis with answers to
the most debated topics. The article summarizes the update
of important recommendations in the field.

Abstract

Introduction. At the end of the December of 2019, an out-
break of atypical pneumonia caused by a new type of coro-
navirus (SARS-CoV-2), with exponential contagiousness and
high lethality, was reported in Wuhan Province (China). CO-
VID-19 infection has been shown to be a zoonotic disease with
unknown reservoir, person-to-person transmission (through
droplets, aerosols, objects and contaminated surfaces) and
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pentru receptorul ACE2. La scurt timp sistemele medicale din
lume s-au pomenit intr-un colaps greu de imaginat pe cele mai
diverse segmente.

Material si metode. A fost data o cautare in platforma de
publicatii ,Intensive Care Medicine” pentru articolele anului
2020 cu acces deschis relationate cu tematica COVID-19. in
ordinea descrescatoare a frecventei descarcarilor si citarii,
au fost preluate primele 10 titluri populare. Au fost examina-
te surse in limba engleza, cu urmatoarele cuvinte cheie: ,ma-
nagement Covid-19”, ,COVID-19”, ,SARS-CoV-2 mortality’; , Co-
vid-19 prevention’.

Rezultate. Au fost identificate 219 de publicatii, printre
care studii pilot, reviste ale literaturii, recomandari si ghiduri
de buna practica, scrisori catre editor si sinteze de actualizari.
Publicatiile potential eligibile au inclus: studii clinice (uni- /
multicentrice), fundamentale, ghiduri, epidemiologice si din
domeniul sanatatii publice. Au fost evidentiate 10 titluri, su-
biectul carora a fost infectia cu SARS-CoV-2. Informatia a fost
analizata si sintetizata In prezenta revista a literaturii.

Concluzii. De-a lungul primului an de pandemie CO-
VID-19, comunitatea clinico-stiintifica internationala s-a lup-
tat si concomitent a studiat maladia provocata de noul tip de
coronavirus, demonstrand progrese cu referire la intelegerea
fiziopatologiei si caracterizarea formelor de evolutie a maladi-
ei, evaluarea continud a tratamentelor antivirale, antiinflama-
toare si imune existente, determinarea strategiei de oxigenare
si ventilare, trasarea recomandarilor terapeutice - toate rea-
lizate contra cronometru si Intr-o luptd atroce pentru fiecare
viatd umana.

Cuvinte cheie: infectia cu SARS-CoV-2, ghid management
al pacientului COVID-19.

Introducere

Raspandirea exponentiala a infectiei cu coronavirus 2019
(engl. COrona Virus Disease 2019, COVID 19) cauzata de viru-
sul SARS-CoV-2 (engl., severe acute respiratory syndrome co-
ronavirus 2) in orasul Wuhan (provincia Hubei, China) a pro-
vocat mii de decese [1], astfel incat, Organizatia Mondiala a
Sanatatii (OMS) a ajuns sa anunte oficial stare de pandemie la
11 martie 2020 [2].

De-a lungul ,anului pandemic” 2020, comunitatea acade-
mica si clinicd a lumii medicale a publicat un numar impunator
de lucrari pe tema infectiei cu SARS-CoV-2. Astfel, In Incerca-
rea de a gasi solutii, avalansa de articole a dezbatut strategiile
de prevenire si de buna practic3, aplicabilitate clinica a diver-
selor metode de tratament propuse si probleme conexe - toate
1n format de studii clinice, scrisori catre editor, editoriale, note
de actualizare si recenzii.

Este recunoscut deja ca numarul de citatii ale unui articol
este o metoda veridica de a judeca despre impactul echipei de
cercetdtori sau despre locul si meritul pe care il ocupa arti-
colul in lumea comunitatii stiintifice. In acest mod, celor mai
frecvent citate articole li se poate oferi titlul de ,citare clasica”.

Prezenta revista a literaturii a avut drept scop identifica-
rea celor mai citate 10 articole ale anului 2020 pe tematica

Actualitdti si recomandadri cu referire la infectia SARS-CoV-2

with affinity for the ACE2 receptor. Soon, the medical systems
of the world found themselves in an unimaginable collapse of
the most segments.

Material and methods. It was performed a search on the
publication platform "Intensive Care Medicine” for the open
access articles related to COVID-19 published in English lan-
guage during the 2020 year. In descending order according to
the frequency of downloads and citations, the first 10 popular
titles were taken over. Searching keywords: “Covid-19 man-
agement’, "COVID-19’, "SARS-CoV-2 mortality’, "Covid-19 pre-
vention”.

Results. It were identified 219 publications: pilot studies,
literature reviews, recommendations and guides of good prac-
tice, letters to the editor and summaries of updates. Potentially
eligible publications included: clinical trials (uni- / multicenter),
fundamental, epidemiological and public health guidelines. Ten
titles the subject of which was SARS-CoV-2 infection were high-
lighted. The information was analysed and synthesized in the
present literature review.

Conclusion. During the first year of the COVID-19 pan-
demic, the international medical and scientific community
has been fighting and, in the same time, studying the disease
caused by the new type of coronavirus. Meanwhile, it was reg-
istered a progress in understanding of the underling patho-
physiology and disease forms, with continuous re-evaluation
and update of existing antiviral, anti-inflammatory and im-
mune treatments, it were determined oxygenation and ven-
tilation strategies, underlined therapeutic recommendations
- all of this timed and simultaneously with an atrocious fight
for every human life.

Key words: SARS-CoV-2 infection, COVID-19 management.

Introduction

The exponential spread of coronavirus 2019 infectious dis-
ease (COVID 19) caused by severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2) in Wuhan City (Hubei Prov-
ince, China) has caused thousands of deaths [1], such that the
World Health Organization (WHO) officially announced about
the pandemic on the 11-th of March 2020 [2].

During the "pandemic year” 2020, the academic and clini-
cal community of the medical world published an impressive
number of papers on SARS-CoV-2 infection subject. Thus, in an
attempt to find out rapid solutions, the avalanche of articles
debated prevention and good clinical practice strategies, clini-
cal applicability of the various proposed treatment methods
and other related issues - all of them as different type of ar-
ticles - clinical trials, letters to the editor, editorials, update
notes and reviews.

It is known that the number of citations of an article is a
true method of judging about the impact of the research team
or the place and merit of the article in the scientific commu-
nity world. In this way, the most frequently cited articles could
be offered the title of "classic citation”.

This present literature review aimed to identify 10 the most
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infectiei cu SARS-CoV-2 ale revistei ,Intensive Care Medicine”,
cu furnizarea solutiilor concrete si implementabile, pe care le
oferd la moment comunitatea de specialitate.

Material si metode

A fost data o cautare in platforma de publicatii ,Intensive
Care Medicine” pentru articolele anului 2020 cu acces deschis,
relationate cu tematica COVID-19. In ordinea descrescitoare a
frecventei descarcarilor si citdrii, au fost selectate primele 10
titluri. Au fost examinate surse in limba engleza, cu urmatoa-
rele cuvinte cheie: ,management Covid-19”,,,COVID-19",,SARS-
CoV-2 mortality’, ,Covid-19 prevention”.

Pentru fiecare articol s-au analizat urmatoarele: publicatia,
corespunderea titlului cu itemul de cautare, numarul de citari,
anul publicarii, numarul de autori, tipul articolului (original,
studiu clinic, revista a literaturii, fundamental etc.) si disponi-
bilitatea textului integral. Prioritatea a fost acordata articole-
lor in acces deschis. Parametrii cautati in mod special au fost:
subiectul legat de infectia COVID-19 si locul dupa numarul de
citari in revista ,Intensive Care Medicine” printre articolele cu
aceeasi varstd; parametru secundar: locul articolului ocupat
printre totalitatea de articole de aceeasi varsta din toate revis-
tele platformei SpringerLink.

»Intensive Care Medicine” reprezinta o platforma de publi-
catii pentru comunicare, impartdsire a rezultatelor studiilor
curente si a inovatiilor din domeniul terapiei intensive, avand
un Factor de Impact (FI) de 17,689 (2019) si 14,340 (ultimii 5
ani). FI al unei reviste academice este o unitate de masura care
reflecta numarul mediu de citari ale articolelor recent publi-
cate in revista data. Acesta aproximeaza importanta relativa a
unei reviste stiintifice In domeniul sau. Astfel, cu cat valoarea
FI este mai mare, cu atat se considera a fi mai importanta pu-
blicatia.

in acelasi timp, ,Intensive Care Medicine” este revista ofi-
ciald a Societatii Europene de Terapie Intensiva, a Societatii
Europene de Pediatrie si Terapie Intensiva Neonatala. Durata
medie de la depunerea articolului la redactia ,Intensive Care
Medicine” pana la prima decizie - 10 zile, pana la publicare -
51 zile.

Articolele au fost evaluate dupa o serie de indici: Altmetric,
Web of Science, CrossRef, numar de descarcari solicitate.

Indicele Altmetric sumarizeaza un scor bazat pe atentia de
care are parte o publicatie in mediul on-line. Fiecare fir colorat
din cerc reprezinta un tip divers de atentie online. Numarul
afisat in centru este scorul Altmetric. Trebuie sa mentionam ca
articolele mai vechi obtin adesea scoruri mai mari, deoarece
au avut mai mult timp pentru a fi expuse. Cu scop de a evita
acest factor de bias, pentru selectarea publicatiilor am utilizat
»datele de context” oferite de indicele Altmetric, comparand
articolele studiate doar cu cele de o varsta similara. In acelasi
timp, atentionam ca desi scorul Altmetric poate servi ca adju-
vant al estimarii calitatii unui articol si cuantifica rata de suc-
ces, totusi, acesta nu reflecta nemijlocit calitatea.

Contabilizarea citatiilor este furnizata de Web of Science si
CrossRef. Numarul real al citatiilor poate varia in dependenta
de platforma, de disponibilitatea si accesul de a vizualiza arti-
colele publicate, datele fiind reactualizate zilnic.
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cited articles of 2020 on SARS-CoV-2 infection, published by "In-
tensive Care Medicine” journal. In the same time, another aim
was to provide concrete and implementable solutions that are
currently offered by the intensive care speciality community.

Material and methods

It was given a search on the publication platform ”"Inten-
sive Care Medicine” for the articles of the 2020 year, with
open access status, related to COVID-19 subject. According to
the descending order of frequency of articles’ downloads and
citations, the first 10 titles were selected. There were exam-
ined articles in English with the following keywords: “Covid-19
management”, "COVID-19”, "SARS-CoV-2 mortality”, "Covid-19
prevention”.

For each article, there were evaluated: publication name,
correspondence of the title with the search item, number of ci-
tations, year of publication, number of authors, type of article
(original, clinical study, literature review, fundamental, etc.)
and full text availability. Priority was given to open access ar-
ticles in English. The parameters searched in particular were:
the subject related to COVID-19 infection and its place accord-
ing to the number of citations in the journal "Intensive Care
Medicine”, among the articles of a similar age; the secondary
parameter: the rank of the article tracked among all articles of
a similar age in all the journals of the SpringerLink platform.

"Intensive Care Medicine” is a publication platform for com-
munication, sharing the results of current studies and innova-
tions in the field of intensive care medicine, with an Impact Fac-
tor (IF) of 17,689 (2019) and 14,340 (last 5 years). The IF of
an academic journal is a unit of measurement that reflects the
average number of citations of recently published articles in the
certain journal. It can approximate the relative importance of a
scientific journal in its field. Thus, the higher the IF value, the
more important the publication is considered.

At the same time, "Intensive Care Medicine” is the official
journal of the The European Society of Intensive Care Medi-
cine and The European Society of Paediatric and Neonatal In-
tensive Care. The average duration from the submission of the
article to the editorial office until the first decision - 10 days,
submission to acceptance - 51 days.

The articles were evaluated according to a series of indi-
ces: Altmetric, Web of Science, CrossRef, number of downloads
requested.

The Altmetric index summarizes a score based on the at-
tention an online publication receives. Each coloured thread
in the circle represents a diverse type of online attention. The
number displayed in the centre is the Altmetric score. We must
mention that older articles often get higher scores because
they had more time to be exposed. In order to avoid this bias
factor, for the selection of publications we used the "context
data” provided by the Altmetric index, comparing the studied
articles only with those of a similar age. At the same time, we
must note that although the Altmetric score can serve as an
adjuvant to estimate the quality of an article and quantify the
success rate, it does not directly reflect the quality.

Citation accounting is provided by Web of Science and
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Rezultate

Au fost preluate spre analizad un total de 10 cele mai citate
publicatii ce au inclus: 2 studii clinice multicentrice (1 retros-
pectiv, 1 prospectiv), 1 articol fundamental, 2 ghiduri de ma-
nagement relationat cu infectia SARS-CoV-2, 3 scrisori catre
editor, 1 articol de actualizare si 1 editorial (Tabelul 1).

Media indicilor a constituit dupa cum urmeaza: scorul Alt-
metric - 425,2 (1206-26), Web of Science - 401,2 (1192-89),
CrossRef-405,6 (1161-80), Access & Citations - 105k (193-11).

1. ,Predictori clinici ai mortalitdtii relationate cu infectia
COVID-19 in baza analizei datelor a 150 pacienti din provincia
Wuhan, China” [2].

Desi de o contagiozitate fara precedent si cu un cu poten-
tial letal Tnalt, o mare parte dintre pacientii infectati cu SARS-
CoV-2 prezinta simptome ce mimeaza gripa sezoniera. Aceasta
controversa a sugerat echipei Ruan Q. si colegilor [2], sa deter-
mine factorii de risc pentru evolutia severa a maladiei si care
ar servi drept instrument de prioritizare a Ingrijirilor medica-
le, cu selectarea pacientilor din grupa de risc inalt, toate aces-
tea in realitatile unor sisteme medicale care s-au pomenit la
scurt timp In colaps.

Studiul retrospectiv, analizeaza datele a 150 pacienti din
spitalele Jin Yin-tan si Tongji cu infectie confirmata cu SARS-
CoV-2: 68 decese (45%) si 82 cazuri de vindecare (55%). Ex-
ternarea pacientilor a fost posibila la satisfacerea urmatoarelor
conditii: lipsa febrei 23 zile, ameliorarea functiei respiratorii,
2 teste de laborator pentru SARS-CoV-2 negative consecutiv.

Astfel, se depisteaza diferente de varsta (p<0,001), prezen-
td a comorbiditatilor (p=0,0069), infectie secundara si altera-
rea testelor de laborator (hemoleucograma, valori absolute
ale leucocitelor, trombocitelor, albuminei, bilirubinei totale,

Tabelul 1. Lista articolelor selectate si locul lor.
Table 1. List of selected articles and their ranking.

Actualitdti si recomandadri cu referire la infectia SARS-CoV-2

CrossRef. The actual number of citations may vary depending
on the platform, availability and access to view the published
articles, the data being updated daily.

Results

A total number of 10 most cited publications were taken
for analysis, including: 2 multicenter clinical trials (1 retro-
spective, 1 prospective), 1 fundamental article, 2 guidelines of
management of SARS-CoV-2 infection, 3 letters to the editor, 1
update article and 1 editorial (Table 1).

The average of the indices was as follows: Altmetric score -
425.2 (1206-26), Web of Science - 401.2 (1192-89), CrossRef
-405.6 (1161-80), Access & Citations - 105 k (193-11).

1. ”Clinical predictors of mortality due to COVID-19 based on
an analysis of data of 150 patients from Wuhan, China” [2].

Although of unprecedented infectiousness and with a high
lethal potential, a large proportion of patients infected with
SARS-CoV-2 have symptoms that mimic seasonal flu. This con-
troversy suggested to the team of Ruan Q. and colleagues [2], to
determine the risk factors for the severe evolution of the dis-
ease and which could be used as a tool to select and prioritise
patients with the highest risk, all this done in the realities of
collapsed medical systems.

The conducted a retrospective multicenter study analyses
data 150 patients of Jin Yin-tan and Tongji Hospitals with lab-
oratory-confirmed infection of SARS-CoV-2: 68 deaths cases
(45%) and 82 discharged cases (55%). The discharge crite-
ria were as follows: absence of fever 23 days, significantly im-
proved respiratory function, negative SARS-CoV-2 laboratory
test results twice successively.

Thereby, there were significant differences in age
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ureei, creatininei, mioglobinei, troponinei cardiace, proteinei
C-reactive (CRP) si interleukinei-6 (IL-6)) intre grupul de su-
pravietuitori si cel al deceselor. Nu sunt depistate diferente
intre apartenenta de sex in cele 2 grupe studiate (p=0,43). De
asemenea, a fost analizata longevitatea luptei cu boala in gru-
pul pacientilor decedati, unde s-au decelat 2 perioade critice:
ziua 14 si 22 de la debut.

In concluzie, predictori pentru o evolutie fatald a infectiei
cu SARS-CoV-2 au fost constatati: varsta Tnaintatd, prezenta
comorbiditatilor, infectia secundara, elevarea indicatorilor in-
flamatori - toate indicand declansarea ,furtunii citokinice” de
cdtre virusul SARS-CoV-2.

2.,,Campania de supravietuire a Sepsisului: ghid de manage-
ment al pacientului adult cu COVID-19 in stare criticd” [3]

Lucrarea lui Alhazzani W. si a autorilor [3] constituie in
sine un ghid de management al pacientului critic cu infectia
cu SARS-CoV-2. Metodologic, 32 de experti consacrati in do-
meniu din 12 tari au pus in dezbatere raspunsul la 54 cele
mai controversate intrebari si dileme de conduita clinica for-
muland recomandari si instructiuni clare pentru reducerea
morbiditatii si mortalitatii la pacientii cu forme de evolutie
severa a infectiei cu COVID-19. Discutiile au vizat urmatoarele
subiecte: controlul infectiei, probe si diagnostic de laborator,
suportul hemodinamic, suportul ventilator, terapia specifica a
pacientilor diagnosticati cu COVID-19. Expertii au generat: 4
recomandari de ,cea mai buna practica” (engl., best practice),
9 ,recomandari stricte” (engl. strong recommendation) si 35
de recomandari beneficiul cirora rdmane inca a fi demonstrat
(engl., weak recommendation).

Cele 4 recomandari de ,,cea mai buna practicd” se refera la:

a) Utilizarea mastilor respiratorii cu grad Tnalt de protectie
(respiratoare N95, FFP2 sau echivalentul acestora) aditional
la echipamentul de protectie personalda (manusi, halat, vizie-
ra/ ochelari de protectie) pentru personalul medical si auxili-
ar implicat 1n realizarea procedurilor generatoare de aerosoli
la pacientii cu COVID-19 din sectiile ATI.

b) Efectuarea procedurilor generatoare de aerosoli la paci-
entii din ATI diagnosticati cu COVID-19 in incdperi cu presiune
negativa.

c) Manopera de protezare a caii aeriene la pacientii cu CO-
VID-19 va fi realizata de medicul specialist cu cea mai mare
experienta in domeniu, in scop de a minimiza numarul de ten-
tative si, implicit, riscul de transmitere a infectiei.

d) La pacientul adult cu infectia COVID-19 si care benefici-
aza de ventilare non-invaziva cu presiune pozitiva (engl. non-
invasive positive pressure ventilation, NIPPV) sau canula nazala
cu flux inalt (engl.,, high flow nasal cannula oxygen, HFNC), se
recomanda monitorizarea riguroasa a parametrilor ventila-
tori, pentru a surprinde in timp util o eventuala deteriorare
a sistemului respirator cu necesitatea conversiei la intubatia
timpurie, gestionata in circumstante non-urgente si bine con-
trolate.

Dintre recomandarile stricte de urmat:

a) Pentru resuscitarea volemica a pacientului adult cu in-
fectia COVID-19 in stare de soc se recomanda evitarea solutii-
lor perfuzabile ce contin hidroxietil amidon.
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(p<0.001), underlying diseases (p=0.0069), presence of sec-
ondary infection and laboratory test results (white blood cell
counts, absolute values of lymphocytes, platelets, albumin, to-
tal bilirubin, blood urea nitrogen, blood creatinine, myoglobin,
cardiac troponin, C-reactive protein (CRP) and interleukin-6
(IL-6)) between the two groups: survivors and deaths. There
was no difference in the sex ratio (p=0.43). Also, there were
analyzed survival times of the enrolled patients in the death
group, where were revealed 2 critical periods: day 14 and 22
from the onset.

In conclusion, as predictors of a lethal outcome in COV-
ID-19 infection cases are: older age, the presence of underly-
ing diseases, the presence of secondary infection and elevated
inflammatory tests in the blood - all of them indicating to
SARS-CoV-2-activated "cytokine storm syndrome”.

2. "Surviving Sepsis Campaign: guidelines on the manage-
ment of critically ill adults with Coronavirus Disease 2019 (CO-
VID-19)” [3]

The article of Alhazzani W. and colleagues [3] represent a
management guide for critically ill patients with SARS-CoV-2
infection. Methodologically speaking, they formed a discus-
sion group of 36 experts from 12 countries, where they de-
bated on the 54 most encountered controversies and clinical
practice dilemmas, formulating clear recommendations and
instructions for reducing morbidity and mortality in patients
with severe forms of COVID-19 infection. The main themes of
discussions were: infection control, laboratory diagnosis and
specimens, hemodynamic support, mechanical ventilator sup-
port, COVID-19 patients specific therapy. The experts panel
generated: 4 best practice statements, 9 strong recommenda-
tions, and 35 weak recommendations.

The 4 "best practice” recommendations are regarding to:

a) Is recommended to use fitted respirator masks (N95
respirators, FFP2, or their equivalent) for healthcare workers
which perform aerosol generating procedures on patients with
COVID-19 in the Intensive Care Unit (ICU), in addition to other
personal protective equipment (i.e. gloves, gown, and eye pro-
tection, such as are the face shield or special goggles).

b) Is recommended to perform aerosol generating proce-
dures on ICU COVID-19 confirmed patients in a room with
negative pressure.

c) Endotracheal intubation of COVID-19 patients requir-
ing ventilator support should be performed by the healthcare
worker who is the most experienced with airway manage-
ment, in order to minimize the number of attempts and risk
of infection spread.

d) In adults with COVID-19 infection receiving non-invasive
positive pressure ventilation (NIPPV) or high flow nasal cannu-
la oxygen (HFNC), is recommended close monitoring for wors-
ening of respiratory function, and if necessary, early intubation
in a controlled setting.

Among strong recommendations are:

a) Is not recommended to use hydroxyethyl starches for
the acute hemodynamic resuscitation of adults with COVID-19
infection and shock.
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b) Pentru pacientul adult cu infectia COVID-19 in stare de
soc se recomanda evitarea dopaminei atunci cand este dispo-
nibila norepinefrina.

c) Pentru pacientul adult cu infectia COVID-19, se suge-
reaza analizarea situatiei in vederea initierii suplimentarii de
oxigen daca saturatia oxigenului periferic (Sp0,) este <92% si
se recomanda strict suplimentarea oxigenului daca SpO, este
<90%.

d) La pacientul adult cu insuficienta respiratorie hipoxemi-
ca relationata cu COVID-19 si care beneficiaza de oxigenote-
rapie se recomanda ca valoarea tintd a Sp0O, sa nu depaseasca
96%.

e) La pacientul adult cu forma severa de COVID-19 si ARDS
(engl., acute respiratory distress syndrome) care beneficiaza de
ventilatie mecanica se recomanda ventilatia mecanica pulmo-
nara cu volume curente mici (4-8 ml/ kg) in detrimentul volu-
melor mari (>8 ml/kg).

f) La pacientul adult cu forma severa de COVID-19 si ARDS
care beneficiaza de ventilatie mecanica se recomanda presiuni
platou (Pplat) de <30 cm H,0.

g) La pacientul adult cu forma severa de COVID-19 si ARDS
formad moderata pana la severa si care beneficiaza de venti-
latie mecanica se recomanda utilizarea strategiei unui PEEP
mai mare versus un PEEP de valoare mica. Observatii: in ca-
zul utilizarii unui PEEP mai mare medicul specialist trebuie sa
monitorizeze pacientii pentru a evita barotraumatismul.

h) in cazul utilizirii manevrelor de recrutare, nu se reco-
manda recurgerea la recrutarea in trepte (PEEP crescand).

Administrarea corticosteroizilor, strategia conservatoare
restrictivd pentru fluide, inhalarea de oxid nitric, adminis-
trarea de rutina a antibioticelor, a plasmei convalescente, a
preparatelor antivirale, a interferonilor recombinati (engl.,
recombinant interferons, rIFNs), precum si administrarea de
clorochina, hidroxiclorochina si tocilizumab raman controver-
sate, la momentul publicarii ghidului nefiind Inca demonstrat
prin studii beneficiul administrarii acestora la pacientul cu
forma medie si severa a infectiei COVID-19.

3. ,Enzima de conversie a angiotensinei 2 ca §i receptor pen-
tru SARS-CoV-2: mecanisme moleculare si tintd cu potential te-
rapeutic”[4].

De-a lungul ultimului an, 1n lupta cu infectia SARS-CoV-2,
au fost testate o serie de medicamente, majoritatea dintre care
nu si-au dovedit eficacitatea. Patobiologia infectiei cu SARS-
CoV-2 nefiind complet elucidatd pana in prezent. Articolul
dezbate potentialul receptorului pentru enzima de conversie a
angiotensinei 2 (engl. angiotensin-converting enzyme 2, ACE2)
drept tintd terapeutica specifica.

Virusul SARS-CoV-2 a fost supus secventierii, iar analiza fi-
logenetica a detectat provenienta acestuia de la lilieci, gazda
intermediara nefiind inca definitiv confirmata. Totodata, exis-
tda multe similitudini intre virusurile SARS-CoV-2 si SARS-CoV
original, una dintre care este afinitatea si legarea puternica de
ACE?2 prin intermediul unei catene proteice, demonstrata atat
in studii biochimice de interactiune, cat si in rezultatul analizei
structurale a cristalelor [5]. Pe modelul rodent, a fost demons-
trata relatia dintre populatia crescuta de receptori ACE2 si
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b) If norepinephrine is available, is not recommended to
use dopamine in adult patients with COVID-19 infection and
shock.

) In adult patients with COVID-19 infection, is suggested
to start oxygen supplementation in case if the peripheral oxy-
gen saturation (Sp0,) is <92%, and is recommended to start
oxygen supplementation if Sp0, is <90%.

d) In adult patients with COVID-19 infection and acute hy-
poxemic respiratory failure on oxygen therapy, is recommend-
ed to maintain the SpO, not higher than 96%.

e) In adult patients with severe forms of COVID-19 and
ARDS, beneficiary of mechanical ventilation, is recommended
to use low tidal volume (Vt) ventilation (4-8 ml/kg of predict-
ed body weight), instead of higher Vt ( >8 ml/kg).

f) For adult patients with COVID-19 and ARDS, beneficiary
of mechanical ventilation, is recommended to maintain the
target plateau pressures (Pplat) of <30 cm H,0.

g) For adult patients with COVID-19 and moderate to se-
vere ARDS, beneficiary of mechanical ventilation, is suggested
to use a higher positive end expiratory pressure (PEEP) strate-
gy, instead of a lower PEEP strategy. Remarks: in case of use of
a higher PEEP strategy (i.e. PEEP >10 cm H,0), patients should
closely be monitored for barotrauma.

h) In case if recruitment manoeuvres are used, is not rec-
ommended to use staircase (incremental PEEP) recruitment
manoeuvres.

Corticosteroids administration, fluid-restricted conservative
strategy, nitric oxide inhalation, routine administration of anti-
biotics, convalescent plasma obtained from patients who have
recovered from COVID-19 transfusion, antiviral drugs, recom-
binant interferons (rIFNs), and administration of chloroquine,
hydroxychloroquine and tocilizumab remained controversial, at
the time of publication of the guide, not being yet demonstrated
by studies the benefit of their administration to the patient with
moderate and severe form of COVID-19 infection.

3. "Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2
receptor: molecular mechanisms and potential therapeutic tar-
get’T4].

Over the past year, a number of pharmaceuticals already
have been tested in an effort to fight against pandemic with
SARS-CoV-2 infection, but most of them have not been shown
to be effective. The underlying pathobiology of SARS-CoV-2 in-
fection has not been fully elucidated up to this moment. The
article discusses the potential of the angiotensin converting
enzyme 2 (ACE2) as a specific therapeutic target.

SARS-CoV-2 virus has been sequenced and a phylogenetic
analysis found out that it has a bat origin, with a diversity of
possible intermediate hosts, but with no definitive confirma-
tion. At the same time, there are many similarities between
the SARS-CoV type 2 virus and original SARS-CoV. One of
them is the affinity and strong bind of the SARS-CoV spike
protein unit to human ACE2, demonstrated by both biochemi-
cal interaction studies and crystal structure analysis [5]. In a
mouse model, it was demonstrated the relationship between
increased ACE2 population and severity of lesions. Therefore,
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severitatea leziunilor. Prin urmare, ACE2 favorizeaza legarea,
patrunderea si replicarea virald intracelulara. in acelasi timp,
calea patogenetica a renin-angiotensinei, privita si prin pris-
ma reducerii populatiei de receptori pentru ACEZ, reprezin-
td un important mecanism protectiv, care este compromis ca
urmare a leziunii pulmonare asociata infectiei cu SARS-CoV-2.

ACE2 au fost detectati si intr-o serie de alte tesuturi extra-
pulmonare: endoteliu, cord, rinichi si intestin. Astfel, poate fi
explicat si sindromul disfunctiei multiple de organe constatat
adesea la pacientii diagnosticati cu infectia COVID-19 pe de o
parte, pe de altd parte, densitatea Tnalta a receptorilor ACE2
in celulele endoteliului lumenului intestinal confirma ipoteza
transmiterii infectiei date prin utilizarea in alimentatie a pro-
duselor din piata Wuhan, considerata ca punct de izbucnire a
focarului.

Odata dovedit faptul ca ACE2 este receptorul pentru SAR-
SCoV-2, grupul de autori propun sondarea a 4 directii de baza
in procesul de cercetare si elaborare a unui vaccin:

a) vaccinul ce ar avea ca tintd catena proteica ce asigura
legarea SARS-CoV-2 de ACE2;

b) odata ce s-a demonstrat ca expunerea initiald a catenei
proteice la serin-proteaza transmembranara 2 (TMPRSS2,
engl. transmembrane protease serine 2) este esentiala pentru
intrarea si raspandirea virusului SARS-CoV-2 prin interacti-
unea cu receptorul ACE2, o alta pista de lupta ar fi camostat
mesilatul - inhibitorul TMPRSS2;

c) situs-urile propriu-zise de interactiune dintre ACE2 si
SARS-CoV au fost identificate pana la nivel de atomi, la mo-
ment deruldndu-se studii similare si pentru ACE2 si SARS-
CoV-2. Astfel, situs-urile ar putea fi tintite cu anticorpi sau
molecule mai mici;

d) pe modelul rodent s-a constatat cum ca virusul SARS-
CoV reduce ACE2 (dar nu ACE) prin legarea catenei sale pro-
teice, contribuind la leziuni pulmonare severe. Prin urmare, o
cantitate excesiva de ACE2 s-ar putea lega competitiv cu SARS-
CoV-2 atat pentru a neutraliza virusul, cat si pentru a mentine
functionalitatea celulara a ACE2, care regleaza prin feed-back
negativ sistemul renind-angiotensina pentru a proteja plama-
nul de leziuni. Astfel, se cerceteaza ipoteza tratamentului cu
o forma solubila de ACE2 care ar putea reduce viteza intrarii
virusului in celula si, ca urmare, raspandirea virala, dar si ar
proteja plamanul de leziuni.

4. ,Risc trombotic inalt la pacientii cu forme severe ale in-
fectiei cu SARS-CoV-2: studiu multicentric prospectiv de cohor-
ta” [6].

Studiul prospectiv, multicentric, de cohorta, al lui Helms J.
si a coautorilor [6] urmareste pacienti din 4 unitati de Tera-
pie Intensiva (Franta) (2 institutii medicale) si isi propune sa
investigheze riscul trombotic in cazul pacientilor cu ARDS ca
forma severi a infectiei cu SARS-CoV-2. In acest scop se inre-
gistreaza o serie de parametri comparativi intre cele doua lo-
turi: ARDS de etiologie non-COVID-19 (lot retrospectiv 2013-
2019) si ARDS asociata infectiei COVID-19 (lot prospectiv 03-
31 martie 2020). Pacientii cu ARDS asociata COVID-19 (n=77)
au dezvoltat semnificativ mai multe complicatii trombotice in
comparatie cu pacientii cu ARDS non-COVID-19 (n=145) (11,7
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human ACE2 receptor mediates binding, viral entry and rep-
lication in the cells. At the same time, if analysed through the
downregulation, the renin-angiotensin pathway represents an
important protective mechanism which is compromised as a
result of pulmonary lesion associated with SARS-CoV-2 infec-
tion.

ACE2 receptors has also been detected in a number of oth-
er extrapulmonary tissues: endothelial, heart, kidneys and in-
testines. That is how can be explained multiple organ dysfunc-
tion syndrome witnessed in COVID-19 patients on one hand,
on the other hand high ACE2 receptor density inside human
gut epithelium confirms the hypothesis of intestine as an en-
try site for SARS-CoV-2, hypothetically initiated by eating food
from the Wuhan market, the supposed site of the outbreak.

Once proven that ACE2 is the receptor for SARSCoV-2, the
group of authors proposes to test 4 basic directions in the pro-
cess of research and development of a vaccine:

a) the vaccine based on spike subunit protein and on the
fact that ACE2 is the SARSCoV-2 receptor;

b) it was demonstrated that initial spike protein exposure
to transmembrane protease serine 2 (TMPRSS2) is essential
for SARS-CoV-2 entrance and spread by interaction with ACE 2
receptor. So, the camostat mesylate - a serine protease inhibi-
tor - may be another interesting chance;

c) the interaction sites between ACE2 receptors and SARS-
CoV have been recently identified at the atomic level; similar
studies are now conducted for interactions between ACE2 and
SARS-CoV-2. Thus, this sites could be targeted with antibodies
or smaller molecules;

d) On mice model it was reported that SARSCoV downregu-
lates ACE2 protein (but not ACE) by binding to its spike protein
and by this contributing to severe lung injury. Thus, in order
to protect the lung from the injuries, an excessive quantity of
ACE2 could competitive bind SARS-CoV-2 for both to neutralise
the virus and to maintain cellular functionality of ACE2, which
regulates by negative feed-back the renin-angiotensin system.
So, it is considered the hypothesis of treatment with an ACE2
soluble form, which could reduce the speed of virus entrance
into the cells and protect the lung from lesions.

4. "High risk of thrombosis in patients with severe SARS-
CoV-2 infection: a multicenter prospective cohort study” [6].

The multicenter prospective cohort study conducted by
Helms ]. and coauthors [6] follows patients from 4 French
ICUs (2 medical institutions) and investigates the thrombotic
risk in severe SARS-CoV-2 form patients with ARDS. There
were registered a series of comparativ parameters between
2 trials: non-COVID-19 ARDS (retrospective trial 2013-2019)
and ARDS associated to COVID-19 infection (prospective trial
03-31 march 2020). Patients with COVID-19 ARDS (n=77) de-
veloped significantly more thrombotic complications in com-
parison with non-COVID-19 ARDS patients (n=145) (11.7 vs.
2.1%, p<0.008), usually pulmonary embolism (n=25, 16.7%).
Coagulation parameters were find to be different in this 2 study
groups. Even though it were prescribed anticoagulation, a high
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vs. 2,1%, p<0,008), in mare parte reprezentata de embolismul
pulmonar (n=25, 16,7%). De asemenea, parametrii de coagu-
lare au fost diferiti in ambele grupuri de studiu. Cu toate ca
in schema de tratament al pacientilor cu ARDS asociata CO-
VID-19 a inclus si tratament anticoagulant, la un numar relativ
mare de pacienti au fost Inregistrate complicatii trombotice
potential letale, sugerand necesitatea cresterii dozelor antico-
agulantelor conventionale.

5. ,Pneumonia COVID19: tratamente respiratorii diferite
pentru fenotipuri diferite?” [7]

Grupul de lucru pentru Campania de Supravietuire a Sep-
sisului (engl, Surviving Sepsis Campaign) a reactualizat reco-
mandarile, reiterand ca ,managementul pacientilor cu infectia
COVID-19 care beneficiaza de suport ventilator, trebuie sa fie
similar cu cel al pacientilor cu insuficientd respiratorie acuta
din ATI [2]. Cu toate ca pneumonia asociata formelor severe
de evolutie a maladiei COVID-19 intruneste criteriile definitiei
Berlin a ARDS [8], totusi, Gattinoni L. si autorii [7] Inainteaza
ipoteza ca aceastad entitate nozologica ar putea fi mult mai spe-
cificd, dat fiind faptul c3, in infectia cu SARS-CoV-2, hipoxemia
severa se asociaza in multe cazuri cu o compliantd pulmonara
normald. In timp ce in cadrul ARDS aceasti combinatie con-
tradictorie nu se atesta aproape niciodata. Desi majoritatea cu
o hipoxemie severa de etiologie unica (SARS-CoV-2), pacientii
pot prezenta tablouri pulmonare diferite: de la o respiratie nor-
mala (hipoxemia ,silentioasa”) pana la una sever dispneic3; re-
ceptiva la oxidul nitric sau total refractara; profund hipocapni-
ca sau normo/ hipercapnica; responsiva la ventilatia in decubit
ventral sau nu. in concluzie, aceeasi boali se prezinti printr-o
neuniformitate impresionanta a simptomatologiei respiratorii.

Astfel, In dependenta de severitatea infectiei, rezerva fizi-
ologica si comorbiditati, responsivitatea ventilatorie la hipo-
xemie, timpul scurs de la aparitia primelor simptome pana
la adresarea dupa consult medical specializat se contureaza
doua ,fenotipuri” primare (Tabelul 2) [7]:

a) Tipul L, caracterizat prin elastanta scazuta (complianta
crescuta), raport ventilatie-perfuzie jos, greutate pulmonara
mica si grad de recrutabilitate redus.

b) Tipul H, caracterizat prin elastanta inalt3, sunt dreapta-
stianga ridicat, greutate pulmonara mare si grad inalt de re-
crutabilitate.

Asadar, tipul L si tipul H de evolutie a formelor severe a in-
fectiei COVID-19 pot fi identificate la CT pulmonar sau indirect
prin semne si simptome clinice (complianta si recrutabilitatea
sistemului respirator). Primul pas al tratamentului este admi-
nistrarea unei fractii mai mari de oxigen la inspir, si tipul L va
raspunde bine la aceasta terapie cu conditia ca deocamdata
este pastrat minut-volumul ventilator al pacientului. Identifi-
carea tipului de evolutie a leziunii pulmonare este cruciala, dat
fiind faptul ci tratamentul este usor diferit. in cazul in care pa-
cientul devine hipercapnic, tipul L poate fi ventilat cu volume
inspiratorii mai mari (>6 ml/kg, pana la 8-9 ml/kg), fara riscul
de leziune pulmonara cauzata de ventilarea mecanica. Acest
lucru se datoreazi unei compliante pulmonare mai mari. insi
valoarea PEEP-va fi redusa (8-10 mmH,0), datd fiind recru-
tabilitatea joasa si riscul unei instabilitati hemodinamice. Din
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number of patients with ARDS secondary to COVID-19 infec-
tion developed potentially lethal thrombotic complications,
suggesting the necessity to increase the conventional antico-
agulants doses.

5. "COVID-19 pneumonia: different respiratory treatments
for different phenotypes?” [7]

Surviving Sepsis Campaign panel group of authors has up-
dated recommendations, reiterating that "the management of
patients with COVID-19 infection receiving ventilator support
should be similar to that of patients with acute respiratory
failure in ICU” [2]. Although pneumonia associated with se-
vere forms of COVID-19 meets the criteria of the Berlin defi-
nition of ARDS [8], however, Gattinoni L. and the authors [7]
hypothesize that this nosological entity could be much more
specific, given the fact that in many cases of SARS-CoV-2 in-
fection severe hypoxemia is associated with a normal lung
compliance. While in ARDS this contradictory combination is
almost never seen. Although most of patients have severe hy-
poxemia of same etiology (SARS-CoV-2), their lung conditions
may be presented different: from normal breathing ("silent”
hypoxemia) to severe dyspnea; receptive to nitric oxide or not
at all; deeply hypocapnic or normo/ hypercapnic; responsive
to prone ventilation or not. In conclusion, the same disease
is presented by an impressive non-uniformity of respiratory
symptoms.

Thus, depending on the severity of the infection, on the
physiological reserve and comorbidities of certain patient, the
ventilatory responsiveness to hypoxemia, the time elapsed
from the the first symptoms appearance till the first medi-
cal consultation could be outlined two primary "phenotypes”
(Table 2) [7]:

a) Type L, which is characterized by low elastance (i.e., high
compliance), low lung weight, low ventilation-to-perfusion ra-
tio and low degree of recruitability .

b) Type H, which is characterized by high elastance, high
lung weight, high right-to-left shunt and high degree of re-
cruitability.

Therefore, type L and type H of severe forms of COVID-19
evolution could be identified at pulmonary CT or indirectly by
clinical signs and symptoms (compliance and recruitability de-
gree of the lungs). The first step of treatment is to administer a
higher fraction of inspired oxygen and, in case of type L, it will
respond well to this therapy provided that the patient’s minute
ventilation is maintained. Identifying the type of evolution of
the lung lesion is crucial, because the treatment for each case
is slightly different. If the patient becomes hypercapnic, type L
could be ventilated with larger Vt (>6 ml/kg, up to 8-9 ml/kg),
without the risk of ventilator associated lung injury. This is due
to a higher lung compliance. But the PEEP should be reduced
(8-10 mm H,0) because of low recruitability and risk of hemo-
dynamic failure. On the contrary, type H will be approached as a
severe ARDS: high PEEP values (if hemodynamically tolerated),
prone ventilation, extracorporeal lung support. Another impor-
tant issue would be that early intubation of the trachea in case
of type L pattern can convert it to type H [7].
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Tabelul 2. Fenotipuri ale pneumoniei COVID-19.
Table 2. COVID-19 pneumonia phenotypes.
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Tipul L / L type

Tipul H / H type

Elastantd redusd

Complianta normald sau apropiata de cea a normei indica prezenta unei cantitati

normale de gaz in pulmoni [9].
Low elastance

The normal or nearly normal compliance indicates the presence of a normal

amount of gas in the lung [9].

Raport ventilatie/perfuzie redus

Din moment ce volumul aerului este aproape normal, hipoxemia poate fi
explicatd prin perturbarea reglarii perfuziei si a vasoconstrictiei hipoxice. Drept
urmare, la aceasta etapd, presiunea in artera pulmonara ar trebui sa fie aproape

de cea normala.
Low ventilation-to-perfusion (VA/Q) ratio

Since the gas volume is nearly normal, hypoxemia may be explained by impaired
regulation of perfusion and by hypoxic vasoconstriction. As a result, at this stage,

the pressure in pulmonary artery should be very close to the normal value.

Masd pulmonard redusd

La CT pulmonar sunt prezente doar opacitdti in ,sticla matd”, localizate cu
predilectie subpleural si de-a lungul fisurilor pulmonare. in consecinti, se

inregistreaza doar o crestere moderatd a masei pulmonare.
Low lung weight

On CT scan are present only “ground-glass” localized mostly subpleurally and along

the lung fissures. As a result, it is registered only a moderately increased lung weight.

Grad redus de recrutabilitate pulmonard

Zonele de tesut neaerat sunt mici, In consecinta, si recrutabilitatea este modesta

[10].
Low lung recruitability

The zones of non-aerated tissue are very low. Consequently, the recruitability is

modest [10].

Elastantd inaltd

Reducerea volumului de gaz datoritd edemului crescut explica cresterea recu-
lului pulmonar.

High elastance

The reduction in gas volume due to increasing oedema explains the increase of
lung elastance.

Sunt dreapta-stdnga fnalt

Fapt datorat fractiei de debit cardiac care perfuzeaza tesutul neaerat care se
dezvoltd in regiunile pulmonare susceptibile din cauza edemului si a presiunii
suprapuse.

High right-to-left shunt

This is due to that fraction of cardiac output that is perfusing the non-aerated
tissue, developed in the damaged lung regions due to the oedema and overlap-
ping pressure.

Masd pulmonard mare

Analiza cantitativda la CT pulmonara reveleaza o crestere semnificativd a
greutatii pulmonare (>1,5 kg), proportionala cu severitatea formei de ARDS
[11].

High lung weight

Quantitative analysis of the CT scan revealed a significant increase in lung
weight (>1.5 kg), proportional to severity of ARDS [11].

Grad inalt de recrutabilitate pulmonard

Ca si in cazul unui ARDS sever, cantitatea crescuta de tesut neaerat este
asociatd cu recrutabilitate crescuta [10].

High lung recruitability

Like in severe ARDS, the increased amount of non-aerated tissue is associated
with increased recruitability [10].

contra, tipul H se va trata ca un ARDS sever: valori de PEEP
inalte (In cazul in care este tolerat hemodinamic), ventilare in
decubit ventral, suport pulmonar extracorporal. O alta atenti-
onare importanta ar fi ca intubarea precoce a traheei in caz de
tipar L 1l poate converti in tipul H [7].

6. "Examenul ultrasonografic al pulmonilor in cazul pneu-
moniei provocate de noul tip de coronavirus pandemic 2019-
2020” [12].

Avand in vedere ca modificarile pulmonare pot aparea la
CT 1naintea semnelor si simptomelor clinice, iar transporta-
rea intraspitaliceasca a pacientului infectat cu COVID-19 cu
hipoxemie si instabilitate hemodinamica reprezenta adesea o
provocare pentru medicul ATI, grupul de autori a lui Peng Q.
[12] propun screening-ul cu ajutorul ultrasonografiei pulmo-
nare, care, reprezinta o metoda echivalenta CT-lui pulmonar si
net superioara radiografiei toracice, realizata repetat la patul
pacientului (Tabelul 3).

in acelasi timp, autorii atentioneazi ci una din limitirile
examenului ultrasonografic pulmonar este ca acesta nu poa-
te detecta leziunile pulmonare mai profunde, plamanul aerat
blocand propagarea undelor. Astfel, pentru a fi vizibila la exa-
minarea ultrasonografica, afectarea trebuie sa se extinda pana
la suprafata pleurala. CT toracic este indicat pentru detectarea
pneumoniei care nu ajunge la suprafata pleurala.

6. "Findings of lung ultrasonography of novel corona virus
pneumonia during the 2019-2020 epidemic” [12].

Because of the fact that pulmonary changes on CT often oc-
cur before appearance of clinical signs and symptoms, and in-
hospital transportation of the COVID-19-infected patient with
hypoxemia and hemodynamic instability is a real challenge for
the ICU physician, Peng Qs group of authors [12] propose a
screening method using pulmonary ultrasonography. This is
a method equivalent to lung CT and clearly superior to chest
radiography, which may be repeated as many times as needed
at the patient’s bed (Table 3).

At the same time, the authors warn that one of the limita-
tions of lung ultrasound examination is that it cannot detect
deeper lung lesions, because the aerated lung blocks the prop-
agation of the waves. Thus, in order to be visible on ultrasound
examination, the damage must extend to the pleural surface.
Pulmonary CT is indicated for the detection of pneumonia that
does not reach the pleural surface.

7. ”Critical care crisis and some recommendations during the
COVID-19 epidemic in China” [13].

The National Health Commission of China (Wuhan) shares
its experience regarding the crisis in the healthcare system:
the large avalanche of patients in need of medical care, with
severe forms of COVID-19 infection inclusively, the lack of
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Tabelul 3. Tablou pulmonar imagistic in infectia cu SARS-CoV-2: CT vs. USG [12].
Table 3. Chest CT vs. USG pulmonary characteristics of SARS-CoV-2 infection [12].

CT USG

ingrosarea pleurei.
Thickened pleura.

Opacitate in ,sticlda matd” si efuziune pleurala.
“Ground glass” shadow and effusion.

Opacitate de infiltrare pulmonara.
Shadow of pulmonary infiltration.

Consolidare subpleurala.
Subpleural consolidation.

Consolidari translobare.
Translobar consolidation.

Efuziunea pleurala este rard.
Rarely pleural effusion.

Afectarea a mai mult de 2 lobi.
More than two lobes affected.

Linii B confluente.
Confluent B lines.

Ingrosarea liniei pleurale.
Thickened pleural line.

Linii B (multifocale, confluente sau discrete).
B lines (multifocal, confluent or discrete).

Consoliddri mici (centromerice).
Small (centomeric) consolidations).

Consolidari translobare si non-translobare.
Both non-translobar and translobar consolidation.

Efuziunea pleurala este rara.
Rarely pleural effusion.

Distributie multilobara a abnormalitatilor.
Multilobar distribution of abnormalities.

Stadiu timpuriu - imagini negative sau atipice, stadiu tardiv - Focalizarea liniilor B constituie caracteristica principald a fazei timpurii si a infectiei moderate,

opacitati difuze in ,sticlda mata” cu progresarea consolidarii.

iar sindromul interstitial alveolar este caracteristic pentru progresarea maladiei si pacientul in

In early stage - negative or atypical in lung CT images, but with the stare critica. Liniile A sunt decelate deja in stadiul de convalescenti. Ingrosarea liniei pleurale
progress of the disease - diffuse scattered or "ground glass” shadow, cu linii B neuniforme se observatd la pacientii cu fibroza pulmonara.

with progresive lung consolidation.

The main characteristic of the early stage and mild infection are focal B lines, while the alveolar

interstitial syndrome is the main characteristic of the progressive stage and critically ill patient.
Lines A usually are observed in the convalescence. Thickening of pleural line with non-uniform B
lines could be revealed in patients with pulmonary fibrosis.

7. ,Criza din serviciul terapiei intensive si recomanddri in
timpul epidemiei COVID-19 din China” [13].

Comisia Nationala pentru Sanatate din China (Wuhan) isi
impartaseste experienta cu referire la criza din sistemul de
sanatate: avalansa mare de pacienti care necesita ingrijiri me-
dicale, inclusiv cu forme severe ale infectiei cu COVID-19, insu-
ficienta de aparataj pentru suport ventilator (atat non-invaziv,
cat si invaziv), lipsa personalului medical pregatit in domeniu
pe diverse segmente, insuficienta de paturi pentru internarea
tuturor celor ce prezinta indicatii pentru spitalizare. Modela-
rea matematica cu prezicerea numarului asteptat de pacienti
ar fi o solutie. Astfel, din alte zone ale tarii pot fi mobilizate in
timp util resursele umane si logistice necesare.

O alta provocare legata de virusul SARS-CoV-2 este si faptul
cd durata de la debutul primelor simptome pana la instalarea
insuficientei respiratorii este >7 zile, pacientii diagnosticati
cu insuficienta respiratorie devenind hipoxemici cu mult ina-
inte de aparitia semnelor clinice (,hipoxemie silentioasa”),
30-50% dintre pacienti prezentind comorbidititi. In acest
context, metodele traditionale de screening al pacientilor cu
potential de evolutie severd, gen qSOFA (engl., quick sequential
organ failure assessment) sau NEWS (engl., new early warning
score) sunt mai putin eficiente. Grupul de autori recomanda
identificarea biomarker-ilor specifici pentru formele cu evolu-
tie severa, fapt ce ar da posibilitatea de a detecta si individua-
liza din start tratamentul acestor pacienti.

O preocupare aparte o constituie factorii de risc asociati
cu mortalitatea relationata cu infectia COVID-19. In lotul celor
care nu au supravietuit infectiei cu SARS-CoV-2 s-au Inregis-
trat mai frecvent: varsta Tnaintatd, apartenenta de sex mascu-

ventilatory support equipment (both non-invasive and inva-
sive), the lack of medical staff trained in various segments of
the field, the insufficiency of beds for the hospitalization of all
those who present indications for admission. Mathematical
modeling with the prediction of the expected number of pa-
tients might be a solution. Thus, the necessary human and lo-
gistical resources could be mobilized in a timely manner from
other areas of the country.

Another challenge related to the SARS-CoV-2 virus is that
the duration from the onset of the first symptoms to the onset
of respiratory failure is >7 days. This means that patients diag-
nosed with respiratory failure became hypoxemic long before
clinical signs appear ("silent hypoxemia”) and 30-50% of pa-
tients have comorbidities. In this context, traditional screen-
ing methods for patients with potential for severe evolution,
such as quick sequential organ failure assessment (qSOFA) or
new early warning score (NEWS) are less effective. The group
of authors recommend identification of specific biological
markers for severe disease evolution, which would make pos-
sible to detect them and individualize their treatment from the
very beginning.

An issue of particular concern represent the risk factors
for COVID-19 related mortality. In the group of those who did
not survive the SARS-CoV-2 infection were registered more
frequently: advanced age, male gender, hypertension, diabe-
tes, ischemic heart disease. Only 25% of the patients who did
not survive the SARS-CoV-2 infection benefited from artificial
pulmonary ventilation or oxygenation through the extracor-
poreal membrane. The causes are the lack of specialized medi-
cal staff, lack of equipment and apparatus, delayed intubation,
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lin, hipertensiune arteriala, diabetul zaharat, boala ischemica
a cordului. Doar 25% din cei decedati au beneficiat de venti-
latie pulmonara artificiala sau oxigenare prin membrana ex-
tracorporal3, cauzele invocate fiind lipsa personalului medical
specializat, lipsa echipamentelor si aparatajului, tergiversarea
intubarii, lipsa unei farmacoterapii eficiente, indisponibilita-
tea unui protocol international standardizat de management
al ARDS-lui provocat de noul tip de coronavirus.

8. ,,Cum ar putea fi balansate infarctul acut al miocardului si
infectia cu COVID-19: protocoalele Spitalului Clinic din Provin-
cia Sichuan” [14].

Zeng ]. si colegii prezinta protocoale de management al
pacientului cu infarct acut al miocardului (IMA), atat cu ele-
varea segmentului ST (engl., ST-segment elevated myocardial
infarction, STEMI), cat si non-STEMI, in contextul pandemiei
COVID-19, cand diagnosticarea si tratamentul urgent al IMA
este vadit afectat. Astfel, se va respecta principiul de adresare
la cea mai apropiata institutie medicald ce detine tehnologia
de interventie coronariana percutana primara (PCI), cu evita-
rea transportului public. Pacientii care prezinta IMA concomi-
tent cu simptomatologie respiratorie (febra, tuse etc.) vor fi
testati si izolati, cu initierea tratamentului de reperfuzie in caz
de IMA STEM], lipsa contraindicatiilor pentru tromboliza si in-
cadrare In fereastra terapeutica. Din moment ce pacientul se
va recupera dupa pneumonia suportata si va prezenta 2 teste
negative consecutive, se va reevalua pentru PCL

Pentru pacientii cu risc Tnalt si cu contraindicatii pentru
tromboliza, ar trebui sa se analizeze riscul de infectie si bene-
ficiul PCI. Iar odata ce se va pleda in favoarea PCI, se va lucra
doar pe vasul obliterat.

Putini pacienti cu IMA non-STEMI se prezinta cu instabi-
litate hemodinamica si/ sau aritmie cu potential letal. [ata de
ce, pentru pacientii cu IMA non-STEMI se va astepta rezultatul
testelor serologice. Pacientii confirmati pozitivi cu infectia CO-
VID-19 vor fi izolati si tratati, iar dupa recuperare se va decide
necesitatea unor interventii invazive. Pacientii instabili hemodi-
namic, care nu pot astepta rezultatele testelor pentru infectia cu
SARS-CoV-2, vor beneficia de interventii In conditii de izolare.

9. ,Identificarea mecanismului potential pentru leziunea re-
nald acutd asociatd cu COVID-19: studiu bazat pe analiza unice-
lulard a transcriptomului” [15].

Evolutia infectiei cu SARS-CoV-2 se poate complica cu lezi-
une renala acuta (LRA) in 0,5-7% cazuri in populatia generala
si intre 2,9-23% dintre pacientii internati in serviciul terapiei
intensive [16]. Pan X. si echipa pun in dezbatere daca LRA con-
statata la pacientii cu forme severe ale infectiei cu COVID-19
este indusa de efectul citopatic al virusului sau de catre ras-
punsul inflamator sistemic de tip , furtuna citokinica” declan-
sat de SARS-CoV-2.

Dupa Zhang H. si echipa sa [4], conform modelului similar
cu cel al SARS-CoV, catena proteica a noului tip de coronavirus
(SARS-CoV-2) se leaga de ACE2 (receptor al celulei gazda), ca-
tena proteica fiind astfel activata si scindata de TMPRSS, per-
mitand virusului sa elibereze peptide pentru fuziunea mem-
branara [4]. Prin urmare, presupun Pan X. si echipa[15], co-
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lack of effective pharmacotherapy, lack of a standardized inter-
national protocol of management of COVID-19 related ARDS.

8. "How to balance acute myocardial infarction and COVID-19:
the protocols from Sichuan Provincial People’s Hospital” [14].

Zeng ]. and colleagues present protocols of management
for patients with acute myocardial infarction (AMI), both
with ST-segment elevated myocardial infarction (STEMI) and
non-ST-segment elevated myocardial infarction (non-STEMI),
in the context of the COVID-19 pandemic, when the diagno-
sis and urgent treatment of AMI is clearly affected. Thus, it is
preserved the principle of addressing to the nearest medical
institution that owns the technology of primary percutane-
ous coronary intervention (PCI), avoiding public transport.
Patients with AMI concomitantly with respiratory symptoms
(fever, cough, etc.) should be tested and isolated, with the ini-
tiation of reperfusion treatment in case of STEMI AM], in case
if there are no contraindications for thrombolysis and they are
within the reperfusion time window. Once the patient is re-
covered from the supported pneumonia and has 2 consecutive
negative tests, he will be re-evaluated for PCI.

For the patients at high risk and with contraindications
for thrombolysis, the risk of infection and the benefit of PCI
should be considered. And once the argue is in favor of PCI, the
procedure will only be performed for the obliterated vessel.

Very few patients with non-STEMI AMI presents with he-
modynamic instability and/ or potential fatal arrhythmia.
That is why, for non-STEMI AMI is indicated to wait for the
results of serologic tests. Patients confirmed with SARS-CoV-2
infection should be isolated and treated, and then, after their
recovery to decide regarding the necessity of invasive inter-
ventions. Hemodynamically unstable patients which can not
wait for the results of the tests excluding SARS-CoV-2 infection
will benefit from the isolated intervention surgery.

9. "Identification of a potential mechanism of acute kidney
injury during the COVID-19 outbreak: a study based on single-
cell transcriptome analysis” [15].

The evolution of SARS-CoV-2 infection can be complicated
by acute kidney injury (AKI) in 0.5-7% of cases in the general
population and between 2.9-23% of patients admitted to the
intensive care unit [16]. Pan X. and colleagues are debating
whether AKI observed in patients with severe forms of CO-
VID-19 infection is induced by the cytopathic effect of the vi-
rus or by the systemic inflammatory response of the "cytokine
storm” triggered by SARS-CoV-2.

According to Zhang H. and colleagues [4], similar to the
model of SARS-CoV, the spike protein of the new type of coro-
navirus (SARS-CoV-2) binds to ACE2 (a host cell receptor), the
spike protein chain being activated and cleaved by TMPRSS,
creating conditions for the virus to release peptides for the fu-
sion with membrane [4]. Therefore, Pan X. and the team [15]
assumed that co-expression of ACE2 and TMPRSS are key fac-
tors for the penetration of SARS-CoV-2 into host cells and the
improvement of host conditions for SARS-CoV-2.

Thus, after the analysis of renal cells (49582 samples, 15
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expresia ACE2 si TMPRSS reprezinta un factor-cheie pentru
patrunderea SARS-CoV-2 in celulele gazda si imbunatatirea
conditiilor gazdei pentru SARS-CoV-2.

Astfel, dupa analiza celulelor renale (49582 mostre, 15 ri-
nichi) s-a detectat localizarea concomitenta a genelor ACE2 si
TMPRSS, cu o co-expresie relativ ridicatd, in podocite si celu-
lele tubilor drepti proximali - ambele candidate pentru celula-
gazda ideala. Cu toate ca nu s-a detectat nicio diferenta sem-
nificativa In expresia genelor TMPRSS, expresia receptorului
ACE2 1n podocite si celule drepti proximali a fost mai pronun-
tatd la donatorii occidentali comparativ cu donatorii asiatici,
sugerand probabilitatea ca populatiile occidentale ar avea un
risc mai mare de a dezvolta LRA asociatd cu COVID-19.

Studiul autorilor confirma faptul ca podocitele si celulele
tubilor drepti proximali reprezinta importante celule-gazda
pentru virus, In acelasi timp, tot ele avand rol crucial in filtra-
re, reabsorbtie si excretie. Astfel, durata de timp de la detecta-
rea virusului SARS-CoV-2 in probele de sange si aparitia LRA
constituie in medie circa 7 zile [16].

10. ,Forma severd a infectiei cu SARS-CoV-2: aborddri prac-
tice si strategii de management pentru medicii ATI” [17].

Articolul ofera o actualizare sintetizata a datelor disponi-
bile cu referire la infectia cu SARS-CoV-2 pana in momentul
publicarii: raspandire exponentiald (numar bazal de repro-
ducere 2,2), boald zoonotica cu rezervor necunoscut si mod
de transmitere de la-persoana-la-persoana (picaturile, ae-
rosolii, obiecte si suprafete infectate); timpul de supravietu-
ire al SARS-CoV-2 pe suprafetele uscate nu depaseste 4 ore,
purtarea echipamentului individual de protectie este obliga-
torie (educarea si pregatirea personalului medical si auxiliar
avand un rol crucial); perioada medie de incubare - 5,2 zile
(cu potential de extindere sila 12,5 zile), diagnostic prin reac-
tia de polimerizare in lant (engl., real-time reverse-transcrip-
tase polymerase chain reaction, rRT-PCR); izolarea pacientilor
suspectati sau confirmati cu infectia COVID-19 este imperati-
va; din totalul de pacienti diagnosticati: forme severe — 14%,
mortalitate - 2%. La momentul aparitiei articolului nu exista
o farmacoterapie specifica contra virusului si niciun vaccin
competent, insd pentru pacientii in stare critica au fost admi-
nistrate o serie de medicamente antivirale (remdesivir, lopi-
navir-ritonavir, interferon Beta-1b) care nu si-au demonstrat
ulterior eficacitatea.

In ideea de a reduce din magnitudinea leziunii pulmona-
re, corticosteroizii au fost prescrisi frecvent pentru tratamen-
tul pacientilor cu forme severe, gratie declansarii reactiei de
tip ,furtuna citokinica”, atat de catre virusurile SARS-CoV si
MERS-CoV (engl., Middle East respiratory syndrome coronavi-
rus), cat si SARS-CoV-2 [9]. Cu toate acestea, beneficiul utili-
zarii corticosteroizilor nu a fost demonstrat. Din contra, a fost
incriminata intarzierea eliminarii virusurilor, cresterea Incar-
caturii virale si a viremiei reprezentand un argument impo-
triva utilizirii lor. In concluzie, corticosteroizii sistemici nu ar
trebui administrati de rutina, ci mai degraba in context clinic
individualizat de evolutie a maladiei.
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kidneys) it was detected concomitant localization of the ACE2
and TMPRSS genes, with a relatively high co-expression, in
podocytes and proximal straight tube cells - both candidates
for the ideal conditions host cell. Although no significant dif-
ference was detected in TMPRSS gene expression, ACE2 recep-
tor expression in podocytes and proximal straight cells was
more pronounced in Occidental donors compared to Asian
donors, suggesting the likelihood that Occidental populations
would have a higher risk of developing COVID-19 related AKI.
The study confirms that the podocytes and cells of the proxi-
mal straight tubes are important host cells for the virus and, at
the same time, they also have a crucial role in filtration, reab-
sorption and excretion. Thus, the time from detection of SARS-
CoV-2 virus in blood samples and the onset of AKI varies on
average about 7 days [16].

10. "Severe SARS-CoV-2 infections: practical considerations
and management strategy for intensivists” [17].

The article provides a summarized update of available data
on SARS-CoV-2 infection up to the time of its publication: ex-
ponential spread (basal reproduction number 2.2), zoonotic
disease with unknown reservoir and mode of transmission
from-person-to-person (drops, aerosols, infected objects and
surfaces); the survival time of SARS-CoV-2 on dry surfaces
does not exceed 4 hours, the wearing of personal protective
equipment is mandatory (education and training of medical
and auxiliary personnel having a crucial role in this regard);
average incubation period - 5.2 days (with potential for ex-
tension up to 12.5 days), diagnosed by real-time reverse-tran-
scriptase polymerase chain reaction (rRT-PCR); isolation of
patients suspected or confirmed with COVID-19 infection is
imperative; of the total number of diagnosed patients: severe
forms - 14%, mortality - 2%. At the time of the publishing of
the article, there was no specific pharmacotherapy against the
virus and no competent vaccine yet, but a number of antiviral
drugs (remdesivir, lopinavir-ritonavir, lopinavir-ritonavir, in-
terferon Beta-1b) were administered to critically ill patients
without demonstrated efficacy.

In order to reduce the magnitude of the lung injury, cor-
ticosteroids have been frequently prescribed for the treat-
ment of patients with severe forms associated with "cytokine
storm”, targeted by both SARS-CoV and Middle East respira-
tory syndrome coronavirus (MERS-CoV) and SARS-CoV-2 [9].
However, according to the article, the benefit of using cortico-
steroids has not been demonstrated. On the contrary, the de-
lay in eliminating the viruses was incriminated, the increase
in viral load and viremia being an argument against their use.
In conclusion, systemic corticosteroids should not be adminis-
tered routinely, but rather in an individualized clinical context
of disease progression.

Conclusions

At the end of January 2020, the WHO declared a state of
alert in public health about a new strain of virus that causes
pneumonia — SARS-CoV-2. The virus binds to ACE2 (host cell
receptor), the spike protein chain being activated and cleaved
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Concluzii

La sfarsitul lunii ianuarie 2020 OMS declara stare de alerta
in sanatate publica in legatura cu o noua tulpina de virus ce
cauzeaza pneumonie - SARS-CoV-2. Virusul se leaga de ACE2
(receptor al celulei gazda), iar catena proteica odata fiind ac-
tivata si scindata de TMPRSS, permite virusului sa elibereze
peptide pentru fuziunea membranara.

Drept predictori pentru o evolutie fatala a infectiei au fost
constatati: varsta Tnaintata, prezenta comorbiditatilor (hiper-
tensiune arterial3, diabet zaharat etc.), infectia secundars3, ele-
varea indicatorilor inflamatori.

Fenotipic, pneumonia asociata formelor severe de CO-
VID-19 poate lua 2 forme - tipul L si tipul H - care din punct de
vedere al suportului ventilator se vor gestiona in mod diferit.

Datorita avalansei mari de pacienti, sistemele de sanata-
te din lume s-au pomenit intr-o veritabilad criza logistica, de
echipamente, triaj si resurse umane. Comunitatea de cercetare
stiintifica s-a autosesizat si a realizat cercetari, ins3, pana la
momentul scrierii prezentului articol, desi testate, nu au fost
demonstrate beneficiile unor tratamente farmacologice speci-
fice. Studiile clinice continua, derulandu-se si in 2021, pentru
a veni cu solutii pentru cele mai stringente dileme clinice.
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by TMPRSS, allowing the virus to release peptides for mem-
brane fusion.

Advanced age, the presence of comorbidities (hyperten-
sion, diabetes, etc.), association of a secondary infection, el-
evated inflammatory indicators are recognised predictors for
a potential fatal evolution.

Phenotypically, COVID-19 associated severe forms pneu-
monia can take 2 forms - L type and H type - which in terms
of mechanical ventilator support will be managed differently.

Due to the large avalanche of patients, the world’s health-
care systems have found themselves in a challenging logistical
crisis of equipment, triage and human resources. The scientif-
ic research community carried out many researches. Although
tested, until the time of writing of the present literature re-
view, the benefits of specific pharmacological treatments have
not been demonstrated. Clinical trials continue, taking place in
2021, to come up with solutions to the most pressing clinical
dilemmas.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

In Republica Moldova nu existd un sistem organizat de
supraveghere a antibioticorezistentei microbiene si de con-
sum al preparatelor antimicrobiene, iar studiile privitor la
incidenta prin infectii septico-purulente cauzate de Staphylo-
coccus meticilino-rezistent sunt fragmentate.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii referitoare la
prezentarea cat mai ampla a problemei privind infectiile cu
Staphylococcus meticilino-rezistent.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o sintezd a studiilor la nivel international
privind epidemiologia, factorii de risc, gradului de sensi-
bilitate/rezistentd, impactul medical si socio-economic al
infectiilor cu Staphylococcus meticilino-rezistent.

Rezumat

Introducere. Aparitia tulpinilor de Staphylococcus meti-
cilino-rezistent reprezinta un fenomen actual In medicina. In-
fectiile septico-purulente cauzate de tulpinile de Staphylococ-
cus meticilino-rezistent caracterizate prin rezistenta inalta la
mai multe clase de antibiotice determind un impact negativ
semnificativ asupra sanatatii publice. Continuarea cercetari-
lor este necesara pentru cunoasterea factorilor de risc, a me-
canismelor de transmitere si a epidemiologiei infectiilor cu
Staphylococcus meticilino-rezistent, ce va contribui la impli-
mentarea masurilor de supraveghere si control precum si la
imbunatatirea respectarii recomandarilor date.
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What is not known yet, about the topic

In the Republic of Moldova does not exist an organized sys-
tem for monitoring microbial antibiotic resistance and con-
sumption of antimicrobial preparations and studies on the
incidence of septic-purulent infections caused by methicillin-
resistant Staphylococcus are fragmented.

Research hypothesis

Exposition of a narrative synthesis of the literature regard-
ing the widest possible presentation of the problem regarding
infections with methicillin-resistant Staphylococcus.

Article’s added novelty on this scientific topic

The article presents a synthesis of international studies
on epidemiology, risk factors, sensitivity / resistance, medi-
cal and socioeconomic impact of infections with methicillin-
resistant Staphylococcus.

Abstract

Introduction. The emergence of methicillin-resistant
Staphylococcus strains is a current phenomenon in medicine.
Septic-purulent infections caused by methicillin-resistant
Staphylococcus strains characterized by high resistance to sev-
eral classes of antibiotics cause a significant negative impact
on public health. Further research is needed to know the risk
factors, transmission mechanisms and epidemiology of infec-
tions with methicillin-resistant Staphylococcus, which will
contribute to the implementation of surveillance and control
measures and to improve compliance with the given recom-
mendations.



Methicillin-resistant Staphylococcus: review article

Material si metode. Din bazele de date PubMed, au fost
selectate articolele relevante care au aratat evolutia infectii-
lor cu MRS de la primele cazuri si pana in perioada contem-
porana. Pentru realizarea obiectivului trasat, a fost efectuata
cdutarea literaturii stiintifice de specialitate dupa cuvintele

)

cheie: ,Staphylococcus meticilino-rezistent”, ,Staphylococcus
meticilino-sensibil”, ,rezistenta la antibiotice”, ,Staphylococ-
cus coaguloso-pozitivi”, ,Staphylococcus coaguloso-negativi”.
A fost selectata si procesata informatia despre epidemiologia,
factorii de risc, gradului de sensibilitate/rezistenta, impactul
medical si socioe-conomic al infectiilor cu Staphylococcus me-
ticilino-rezistent.

Rezultate. Dupa prelucrarea informatiei identificate de
motorul de cautare Google Search, din bazele de date PubMed
conform criteriilor de cdutare, au fost selectate 527 de articole
privind infectiile septico-purulente cu Staphylococcus meticili-
no-rezistent. Bibliografia finala contine 53 de surse relevante,
care au fost considerate reprezentative pentru materialele pu-
blicate la tema acestui articol de sinteza.

Concluzii. Infectiile cu Staphylococcus meticilino-rezistent
prezinta o preocupare majora la nivel global, determinata de
cresterea anuala a tulpinilor de stafilococi meticilino-rezis-
tenti si de aparitia unor tulpini rezistente la antibioticele anti-
stafilococice de rezerva.

Cuvinte cheie: Staphylococcus meticilino-rezistent, Sta-
phylococcus meticilino-sensibil, infectii septico-purulente.

Introducere

Printre agentii patogeni care cauzeaza infectiile spitali-
cesti, cocii Gram-pozitivi, inclusiv bacteriile ce apartin genului
Staphylococcus ocupa un rol important in structura etiologica,
intr-o mare masura, acest lucru rezulta din capacitatea acesto-
ra de a acumula determinantii de rezistentd la antibiotice [1].

Staphylococcus aureus meticilino-rezistent (MRSA) a fost
recunoscut inca din anii 1980 ca fiind un agent patogen prin-
cipal nosocomial care a cauzat probleme atat in spitale cat siin
alte institutii de Ingrijire a sanatatii din Intreaga lume. Initial,
tulpinile de MRSA au fost Inregistrate in spitalele europene si,
ulterior, in alte institutii de asistenta medical3, fiind raportate
ca un agent al infectiilor grave, de multe ori letale, izolat In
special din departamentele cu mare risc, cum ar fi chirurgie,
hematologie, terapie intensiva [2, 3].

OMS 1n primul raport asupra rezistentei bacteriene la an-
tibiotice semnaleaza cad aceasta a devenit o amenintare majo-
ra pentru sandtatea publica la nivel global. Deoarece ultime-
le decenii au fost marcate de o crestere progresiva, rapida a
numarului de tulpini bacteriene rezistente implicate in pato-
logia umana si de o rata redusa de introducere in terapie de
noi antibiotice, In 2017, OMS stabileste cele mai importante
categorii de germeni multirezistenti pentru care se impune
introducerea de noi posibilitati terapeutice, cu 3 niveluri de
prioritate: critic, inalt si mediu, tulpinile de Staphylococcus au-
reus meticilino-rezistent apartinand nivelului nalt [4].

Rezistenta la meticilina are un impact negativ asupra re-
zultatelor clinice si economice, In special in ceea ce priveste
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Material and methods. From the PubMed databases, were
selected relevant articles that showed the evolution of MRS in-
fections from the first cases and to the contemporary period.
To achieve the stated objective, was searched the specialized
scientific literature by the following keywords: ,methicillin-

)

resistant Staphylococcus”, ,methicillin-sensitive Staphylococ-
cus”, ,antibiotic resistance”, ,coagulase-positive Staphylococ-
cus”, ,coagulase-negative Staphylococcus”. Was selected and
processed information on epidemiology, risk factors, sensitiv-
ity / resistance, medical and socioeconomic impact of infec-
tions with methicillin-resistant Staphylococcus.

Results. After processing the information identified by
the search engine Google Search, from the PubMed databases
according to the search criteria, 527 articles were found on
nosocomial infections with methicillin-resistant Staphylococ-
cus. The final bibliography contains 53 relevant sources, which
were considered representative for the materials published
on the topic of this synthesis article.

Conclusions. Infections with methicillin-resistant Staphy-
lococcus are a major global concern, caused by the annual
growth of methicillin-resistant staphylococcal strains and the
emergence of strains resistant to reserve antistaphylococcal
antibiotics.

Key words: methicillin-resistant Staphylococcus, methicil-
lin-sensitive Staphylococcus, septic-purulent infections.

Introduction

Among the pathogens that cause hospital infections, Gram-
positive cocci, including bacteria of the genus Staphylococcus,
have an important role in the etiological structure, to a large
extent, this results from their ability to accumulate determi-
nants of antibiotic resistance [1].

Methicillin-resistant Staphylococcus aureus (MRSA) has
been recognized since the 1980s as a major nosocomial
pathogen that has caused problems both in hospitals and oth-
er health care institutions around the world. Initially, strains
MRSA were registered in European hospitals, and later in oth-
er healthcare institutions around the world, being reported as
an agent of serious infections, often fatal infections, isolated
especially from high-risk departments such as surgery, hema-
tology, intensive care [2, 3].

The WHO in first report on bacterial resistance to antibiot-
ics reports that it has become a major threat to global public
health. As the last decades have been marked by a gradual,
rapid increase in the number of resistant bacterial strains in-
volved in human pathology and a low rate of introduction of
new antibiotics into therapy, in 2017, the WHO establishes the
most important categories of multidrug-resistant germs for
which is required the introduction of new therapeutic possi-
bilities, with 3 priority levels: critical, high and medium, the
methicillin-resistant Staphylococcus aureus strains belonging
to the high level [4].

Methicillin resistance has a negative impact on clinical and
economic outcomes, especially in terms of increased morbid-
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morbiditatea si mortalitatea crescuta, durata lunga a spitaliza-
rii, cererea de interventii suplimentare pentru a atenua impac-
tul clinic, utilizarea crescuta a antibioticelor si a altor metode
de tratament, precum si necesitatea unor teste suplimentare
de diagnostic [5, 6].

Situarea stafilococilor pe primele locuri in etiologia infec-
tiilor bacteriene, cresterea anuala a numarului de tulpini de
stafilococi meticilino-rezistenti (MRS) si aparitia unor tulpini
rezistente la antibioticele antistafilococice de rezerva, inca-
dreaza aceasta patologie in randul bolilor infectioase emer-
gente [7, 8, 9].

Material si metode

Pentru realizarea obiectivului trasat, a fost efectuata cau-
tarea literaturii stiintifice de specialitate, identificate de mo-
torul de cautare Google Search si din bazele de date PubMed
dupa cuvintele cheie: ,Staphyloccocus meticilino-rezistent”,

4

Staphylococcus meticilino-sensibil”, ,rezistenta la antibiotice”,
sStaphylococcus coaguloso-pozitivi”, ,Staphylococcus coagulo-
so-negativi”. Pentru selectarea avansatd a surselor bibliografi-
ce, au fost aplicate urmatoarele filtre: articole cu text integral,
articole publicate ce contin date privitor la primele cazuri de
MRS precum si date din perioada contemporana. Dupa exa-
minarea titlurilor articolelor obtinute au fost selectate doar
lucrarile originale de cercetare care contineau informatii re-
levante privind actualitatea problemei infectiilor septico-pu-
rulente nosocomiale cu Staphylococus meticilino-rezistent.
Aditional, au fost studiate listele de referinte bibliografice ale
surselor identificate cu scopul de a gasi alte publicatii potenti-
al semnificative scopului trasat care nu au fost gasite In timpul
cdutdrii initiale In bazele de date.

Au fost evaluate doar studiile ce indeplinesc criteriile de
includere, iar publicatiile, continutul carora nu reflecta tema
abordata au fost excluse.

Dupa o analiza minutioasa a informatiei din publicatii-
le incluse in bibliografie a fost selectat doar materialul care
pune In evidenta principalele trasaturi ale infectiilor septico-
purulente cu Staphylococus meticilino-rezistent, prezentand
importanta epidemiologica, clinica si socio-economica la nivel
mondial.

La necesitate, pentru precizarea unor notiuni, au fost con-
sultate surse aditionale de informatie. Publicatiile duplicate,
articole care nu au corespuns cu scopul lucrarii si care nu au
fost accesibile pentru vizionare, au fost excluse din lista publi-
catiilor generate de motorul de cautare.

Rezultate

In rezultatul prelucririi informatiei identificate de motorul
de cdutare Google Search, din bazele de date PubMed conform
criteriilor de cautare, au fost gasite 527 de articole care abor-
deaza problema infectiilor septico-purulente cu Staphylococ-
cus meticilino-rezistent. Dupa analiza primara a titlurilor, 257
de articole au fost calificate eventual relevante pentru sinteza
data. Dupa trecerea lor repetata in revista, au fost selectate,
in cele din urma, 115 publicatii relevante scopului trasat. in
bibliografia finala a lucrarii au intrat 53 publicatii, care au fost
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ity and mortality, long duration of hospitalization, request
for additional interventions to mitigate the clinical impact,
increased use of antibiotics and other treatment methods, as
well as the need for additional diagnostic tests [5, 6].

The situation of staphylococci in the first places in the eti-
ology of bacterial infections, the annual increase in the num-
ber of methicillin-resistant staphylococcal (MRS) strains and
the emergence of strains resistant to reserve antistaphylococ-
cal antibiotics, classifies this pathology among emerging infec-
tious diseases [7, 8, 9].

Material and methods

In order to achieve the stated objective, was searched the
specialized scientific literature by the following keywords:
»methicillin-resistant Staphylococcus”, ,methicillin-sensitive
Staphylococcus”, ,antibiotic resistance”, ,coagulase-positive
Staphylococcus”, ,,coagulase-negative Staphylococcus”. For the
advanced selection of bibliographic sources, were applied the
following filters: full-text articles, published articles contain-
ing data on the first cases of MRS as well as data from the con-
temporary period. After examining the titles of the obtained
articles, only the original research papers were selected that
contained relevant information on the topicality of the prob-
lem of septic-purulent infections with methicillin-resistant
Staphylococcus. Additionally, the bibliographic reference lists
of the identified sources were studied to find other publica-
tions potentially significant to the intended purpose that were
not found during the initial search in the databases.

Only studies that meet the inclusion criteria were evalu-
ated, and publications whose content did not reflect the topic
addressed were excluded.

After a thorough analysis of the information from the pub-
lications included in the bibliography, only the material was
selected that highlights the main features of septic-purulent
infections with methicillin-resistant Staphylococcus, present-
ing epidemiological, clinical, and socio-economic importance
worldwide.

If necessary, additional sources of information were con-
sulted to clarify some notions. Duplicate publications, articles
that did not correspond to the purpose of the paper and were
not accessible for viewing, were excluded from the list of pub-
lications generated by the search engine.

Results

As a result of processing the information identified by the
search engine Google Search, from the PubMed databases ac-
cording to the search criteria, 527 articles were found that ad-
dress the problem of septic-purulent infections with methicil-
lin-resistant Staphylococcus. After the primary analysis of the
titles, 257 articles were qualified as possibly relevant for the
given synthesis. After their repeated review, were finally se-
lected 115 publications relevant to the stated purpose. The fi-
nal bibliography of the paper included 53 publications, which
were considered representative of the materials published on
the topic of this synthesis article.



Methicillin-resistant Staphylococcus: review article

considerate reprezentative pentru materialele publicate la
tema acestui articol de sinteza.

Inainte de aparitia antibioticelor, infectiile cu Staphylococ-
cus aureus erau considerate a fi o condamnare la moarte. Aces-
te infectii au devenit cu succes tratabile dupa descoperirea pe-
nicilinei de catre Alexander Fleming, datorita susceptibilitatii
uniforme a acestor bacterii la penicilina [10].

La numai un an de la implimentarea primelor preparate de
penicilina G 1n practica terapeutica, In 1941 au fost raportate
identificari de izolate de Staphylococcus aureus rezistente la
acest medicament miraculos. Tulpinile rezistente la penicilina
au fost diseminate cu viteza atat in spitale, cat si in comunita-
te. Pentru a controla infectiile cauzate de Staphylococcus aure-
us care produc beta-lactamaze, in anii 1960, au fost introduse
peniciline semi-sintetice. Cu toate acestea, la scurt timp dupa
introducerea lor, tulpinile au dezvoltat de asemenea, un meca-
nism de rezistenta Impotriva acestor agenti, in 1961 in Marea
Britanie fiind raportate primele tulpini de Staphylococcus aure-
us rezistente la meticilina [11, 12, 13, 14].

De la primele cazuri de MRSA inregistrate si pana astazi,
amploarea problemei a crescut dramatic, incidenta infectiilor
cauzate de MRSA atingand proportii endemice in unele spita-
le. Variatii considerabile in ceea ce priveste prevalenta Staphy-
lococcus aureus rezistent la meticilina exista intre institutii si
intre zone geografice. in SUA, aproximativ 25% de tulpini de S.
aureus sunt rezistente la meticiling, in timp ce in Canada rata
prevalentei este mai micd de 5%. in Europa, in general, se ob-
serva, un gradient nord-sud, tulpinile de MRSA fiind rare in
spitalele scandinave (<2%) si mult mai raspandite in spitalele
din tirile mediteraniene (>40%). In special, Suedia rimane
una dintre putinele tari cu o prevalenta scazuta a infectiilor cu
MRSA. O proportie substantiald de cazuri de MRSA in Suedia
fiind importate din strdinatate, din cauza calatoriilor si a asis-
tentei medicale intre tari [2, 15, 16, 17, 18].

In Romania, situatia privind ponderea tulpinilor de MRSA
este foarte alarmanta, in anul 2015, nivelul MRSA in Romania
a devenit cel mai ridicat din Uniunea Europeana / Spatiul Eco-
nomic European (UE/EEA), MRSA reprezentand 60,4% din
totalul tulpinilor de Staphylococcus aureus raportate; pentru
al patrulea an consecutiv in Romania se inregistreaza cel mai
ridicat nivel al MRSA dintre statele europene participante la
EARS Net si de 3,5 ori mai ridicat fata de media ponderata
pentru aceste state, In 2015 fiind singurul stat care depaseste
50% [19, 20].

in Republica Moldova ponderea tulpinilor de Staphylococ-
cus meticilino-rezistent constituie 36,32%, si difera in functie
de institutiile medico-sanitare din care au fost izolate, aceasta
fiind In stationarele medicale multiprofil - 36,32%, materni-
tati - 61,81%, mediul rural - 22,36% [21].

Desi in ultimii ani se indica o scadere a procentului de tul-
pini de Staphylococcus in UE/EEA rezistente la meticiling, de
la media 19,6% inregistrata in anul 2014 -1a 16,9% in 2017,
MRSA ramane un important agent patogen in UE/EEA, nive-
lurile de MRSA raman inca a fi ridicate In mai multe tari, iar
rezistenta la alte grupuri antimicrobiene este in continua cres-
tere [22].
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Before the advent of antibiotics, Staphylococcus aureus in-
fections were considered a death sentence. These infections
became successfully treatable after the discovery of penicil-
lin by Alexander Fleming, due to the uniform susceptibility of
these bacteria to penicillin [10].

Only one year after the implementation of the first penicil-
lin G preparations in therapeutic practice, in 1941 have been
reported isolates of Staphylococcus aureus resistant to this mi-
raculous drug. Penicillin-resistant strains were rapidly spread-
ing to both hospitals and the community. To control Staphylo-
coccus aureus infections which produce beta-lactamase, in the
1960s were introduced semi-synthetic penicillins. However,
in a short time after their introduction, the strains also devel-
oped a mechanism of resistance against these agents, in 1961
in the United Kingdom were reported the first methicillin-re-
sistant strains of Staphylococcus aureus [11, 12, 13, 14].

From the first cases of MRSA registered until today, the
scale of the problem has increased dramatically, the incidence
of MRSA infections has been endemic in some hospitals. Con-
siderable variations in the prevalence of methicillin-resistant
Staphylococcus aureus exist between institutions and between
geographical areas. In the USA, about 25% of S. aureus strains
are resistant to methicillin, while in Canada the prevalence
rate is less than 5%. In Europe, in general, is observed a north-
south gradient, MRSA strains are few in Scandinavian hospi-
tals (<2%) and much more widespread in hospitals in Mediter-
ranean countries (>40%). Sweden is one of the few countries
with a low prevalence of MRSA infections. A substantial propor-
tion of MRSA cases in Sweden are imported from abroad due to
travel and healthcare between countries [2, 15, 16,17, 18].

In Romania, the situation regarding the share of MRSA
strains is very alarming, in 2015, the level of MRSA in Roma-
nia became the highest of all the states of the European Union
/ European Economic Area (EU / EEA), MRSA representing
60.4% of the total reported Staphylococcus aureus strains; for
the fourth consecutive year in Romania is registered the high-
est level of MRSA among the European states participating in
EARS Net and 3.5 times higher than the weighted average for
these states, in 2015 being the only state to exceed 50% [19,
20].

In the Republic of Moldova, the share of methicillin-resis-
tant Staphylococcus strains is 36.32% and differs depending
on the medical institutions from which they were isolated,
in the multi-profile medical hospitals - 36.32%, maternity -
61.81%, rural - 22.36% [21].

Although in recent years there has been a decrease in the
percentage of Staphylococcus strains in the EU / EEA resistant
to methicillin, from an average of 19.6% in 2014 - to 16.9% in
2017, MRSA levels remain high in several countries, and re-
sistance to other antimicrobial groups is constantly increasing
[22].

Shortly after the appearance of MRSA4, it was realized that
the problem of methicillin resistance involves not only coag-
ulase-positive Staphylococcus (CPS), but also coagulase-neg-
ative Staphylococcus (CNS). As with other nosocomial patho-
gens, increased rates of antibiotic resistance have been shown
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La scurt timp dupa aparitia MRSA, s-a realizat ca problema
rezistentei la meticilind implicd nu numai tulpinile de stafilo-
coci coaguloso-pozitivi (CPS), dar, de asemenea, si tulpinile de
stafilococi coaguloso-negativi (CNS). Ca si in cazul altor agenti
patogeni nosocomiali, cresterea ratelor de rezistenta la antibi-
otice s-a dovedit a fi o problema si mai mare pentru CNS decat
pentru Staphylococcus aureus, limitand optiunile terapeutice
[23].

Astazi, CNS, ca oportunisti tipici, reprezinta unul dintre
agentii patogeni nosocomiali majori, avind un impact sub-
stantial asupra vietii si sanatatii omului. Incidenta crescanda a
infectiilor cauzate de aceste bacterii poate fi atribuita afinitatii
lor deosebite pentru materialele strdine care sunt integrante
medicinei moderne. Utilizarea din ce in ce mai mare a dispo-
zitivelor protetice, cateterelor intravasculare si a altor teh-
nologii invazive la pacientii bolnavi, imunosupresati, au adus
stafilococii coagulazo-negativi In fruntea agentilor patogeni
nosocomiali, ceea ce duce la o morbiditate considerabila si la
costuri medicale in exces [24, 25].

Capacitatea unor tulpini de stafilococi coagulazo-negativi
de a se dezvolta pe suprafetele electronegative ale corpilor
straini ca microcolonii formate din bacterii si glicocalix sub
forma unui biofilm, constituie un factor-cheie in virulenta
acestei specii si are un impact enorm atat asupra patogenezei
cat si asupra terapiei acestor infectii nosocomiale [26, 27].

CNS a fost cea mai frecventa cauza identificata a infectiilor
asociate asistentei medicale dobandite in unitatile de terapie
intensiva In 11 state membre ale Uniunii Europene in 2015
[28] si cel de-al doilea organism cel mai comun izolat in in-
fectiile articulatiilor protetice ale soldului si genunchiului in
supravegherea infectiilor locului chirurgical in Uniunea Euro-
peand / Spatiul Economic European [29].

Intr-un studiu italian, CNS a reprezentat 41% din toate izo-
latele din culturi de sange la pacientii din unitatile de terapie
intensiva, dintre acestea, 64% fiind tulpini rezistente la meti-
cilind si demonstrand rate ridicate de rezistenta la multe alte
antibiotice [30].

Aparitia microorganismelor rezistente este un fenomen
la nivel mondial, cu implicatii grave asupra calitatii asistentei
medicale si a eficientei serviciilor de sanatate. Printre factorii
care au fost asociati cu infectia produsa de MRS au fost evi-
dentiati: spitalizarea anterioara (In ultimele 12 luni), prezenta
interventii chirurgicale anterioare si a altor proceduri invazi-
ve, alimentatii enterale, internarea in unitatile de terapie in-
tensiva, administrare de preparate antibacteriene In anamne-
z3, frecventa tot mai mare a deficitelor imunitare (grupe de
varsta cu risc crescut, comorbiditati), utilizarea de corpurilor
straine si implante etc [31, 32, 33, 34, 35].

Ponderea tulpinilor de Staphylococcus meticilino-rezistent
a variat in functie de materialul patologic precum si profilul
stationarului din care a fost izolat. O rezistentd destul de in-
alta la meticilina s-a dovedit a o avea tulpinile de stafilococi
izolati din hemoculturi. Conform raportului EARSS (European
Antibiotic Resistance Surveillance System) din anul 2014, cota
tulpinilor MRSA izolate din hemoculturi a variat intre 0,9%
(Olanda) si 56,0% (Romania). Cele mai mici valori au inregis-
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to be an even greater problem for CNS than for Staphylococcus
aureus, limiting treatment options [23].

Today, CNS, as typical opportunists, is one of the major
nosocomial pathogens, having a substantial impact on human
life and health. The increasing incidence of infections caused
by these bacteria can be attributed to their special affinity for
foreign materials that are integral to modern medicine. The
increasing use of prosthetic devices, intravascular catheters,
and other invasive technologies in sick patients, immunosup-
pressed, has brought coagulase-negative staphylococci to the
forefront of nosocomial pathogens, leading to considerable
morbidity and excessive medical costs [24, 25].

The ability of coagulase-negative staphylococcal strains
to grow on the electronegative surfaces of foreign bodies as
microcolonies formed by bacteria and glycocalyx in the form
of a biofilm is a key factor in the virulence of this species and
has an enormous impact on both pathogenesis and therapy of
these nosocomial infections [26, 27].

CNS was the most common identified cause of health-
care associated infections acquired in intensive care units in
11 Member States of the European Union (EU) in 2015 [28]
and the second most common isolated organism in prosthetic
joint infections hip and knee in the surveillance of surgical site
infections in the European Union / European Economic Area
(EU / EEA) [29].

In an Italian study, CNS accounted for 41% of all blood cul-
ture isolates in patients in intensive care units, of which 64%
were methicillin-resistant strains and demonstrated high
rates of resistance to many other antibiotics [30].

The emergence of antibiotic-resistant microorganisms is
a worldwide phenomenon, with serious implications for the
quality of health care and the efficiency of health services.
Among the factors that were associated with the infection
caused by MRS were noticed: hospitalization in the past (in
the last 12 months), the presence of past surgery and other in-
vasive procedures, hospitalization in intensive care units, ad-
ministration of antibacterial preparations in the past, increas-
ing frequency of immune deficits (age groups at high risk of
infections, comorbidities), use of foreign bodies and surgical
implants etc [31, 32, 33, 34, 35].

The share of methicillin-resistant Staphylococcus strains
varied depending on the pathological material as well as the
profile of the stationary from which it was isolated. Staphy-
lococcal strains isolated from blood cultures had a high re-
sistance to methicillin. According to the EARSS (European
Antibiotic Resistance Surveillance System) report from 2014,
the share of MRSA strains isolated from blood cultures varied
between 0.9% (Netherlands) and 56.0% (Romania). The low-
est values were recorded by the Scandinavian countries, and
the highest values were reported by the countries of southern
Europe [36].

Among the medical units of different profile, intensive care
units have an increased risk of disease due to septic-purulent
bacterial nosocomial infections caused by methicillin-resis-
tant staphylococcal strains. In the university hospitals in Eu-
rope participating in the SENTRY study, it is observed that the
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trat tarile Scandinave, iar cele mai mari valori au fost raporta-
te de tarile din sudul Europei [36].

Printre stationarele medicale de diferit profil, unitatile de
terapie intensiva au un risc crescut de imbolnavire prin infec-
tii nosocomiale bacteriene septico-purulente produse de tul-
pinile de stafilococ meticilin-rezistent. In spitalele universita-
re din Europa participante la studiul SENTRY se observa ca cea
mai crescutd rata a MRSA se atestd in unitatile de terapie in-
tensiva, insd numai in procent de 38% [37]. In schimb, studiul
EPIC, care a evaluat ponderea MRSA 1n 1417 unitati de terapie
intensiva din 17 tari vest-europene, a raportat o pondere de
60% [38].

Pe baza constatarilor din studiul de prevalenta organizat in
2012, la care au participat peste 1000 de spitale din 30 de tari
europene, Centrul European de Prevenire si Control al Bolilor
estimeaza ca rezistenta la meticilina a tulpinilor de Staphylo-
coccus aureus in unitdtile de terapie intensiva atinge 41,2%
cazuri [39].

Monitorizarea variatiilor de sensibilitate la antibiotice a
stafilococului continuad sa fie o preocupare permanenta pe
glob, de maxima importanta pentru clinicieni, care au nevoie
de o documentare cat mai actual3, pe diferite ecosisteme bac-
teriologice, a profilului de sensibilitate In continua schimbare
a stafilococului, pentru diminuarea riscului unor terapii de
primointentie inadecvate, cu consecinta unor evolutii defavo-
rabile si a unor costuri de spitalizare ridicate [40].

Optiunile pentru tratarea infectiei cu MRS sunt putine si,
pe masura ce apar tulpini noi, optiunile sunt din ce In ce mai li-
mitate. Vancomicina a fost considerata mult timp cel mai efica-
ce medicament pentru tratamentul infectiei cu MRSA. Terapia
empirica pentru infectiile stafilococice, in special a sepsisului
nosocomial a dus la utilizarea frecventa a antibioticelor din
clasa glicopeptidelor, indeosebi a vancomicinei. In consecin-
ta, a fost stabilita o presiune selectiva care a dus la aparitia
tulpinilor de S. aureus si a altor specii de stafilococi cu o re-
zistentd intermediara la vancomicina (VISA) sau, mai rau, re-
zistenta deplina la acest antibiotic (VRSA) [41, 42, 43]. Prima
tulpina de S. aureus cu susceptibilitate redusa la vancomicina
(VISA) si teicoplanina a fost raportata din Japonia in 1997 [44]
iar primul izolat clinic de S. aureus rezistent la vancomicina
(VRSA) a fost raportat din Statele Unite in 2002 [45].

Cresterea infectiilor sistemice cauzate de tulpinile de MRS
rezistente la glicopeptide ramane a fi o problema destul de
grava, lasand clinicianul cu foarte putine optiuni terapeutice.

Mai nou, pentru tratarea infectiilor cu MRSA au fost autoriza-
te doud noi antibiotice: linezolid si daptomicina. Ambele antibi-
otice s-au dovedit a fi foarte active impotriva tulpinilor MRSA si,
din moment ce structura chimica si mecanismul lor de actiune
au fost noi, nu a fost anticipata aparitia rezistentei naturale sau
a rezistentei incrucisate. Cu toate acestea, s-au gasit mecanisme
de rezistenta care apar in mod natural la ambele antibiotice [46,
47], iar rapoartele de dezvoltare a rezistentei in timpul trata-
mentului cresc.

In pofida progreselor inregistrate in prevenirea si tratamen-
tul infectiilor nosocomiale, acestea continua a fi o problema
importanta in toate domeniile medicale. Infectiile nosocomiale,
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highest rate of MRSA is attested in the intensive care units, but
only in a percentage of 38% [37]. In contrast, the EPIC study,
which assessed the share of MRSA in 1417 intensive care units
in 17 Western European countries, reported a share of 60%
[38].

Based on the findings of the prevalence study organized in
2012, attended by more than 1000 hospitals in 30 European
countries, the European Center for Disease Prevention and
Control estimates that methicillin resistance Staphylococcus
aureus strains in intensive care units reaches 41.2% of cases
[39].

Monitoring of staphylococcal antibiotic susceptibility vari-
ations continues to be a permanent concern worldwide, of ut-
most importance for clinicians, who need the most up-to-date
documentation possible, on different bacteriological ecosys-
tems, the constantly changing sensitivity of staphylococcus, to
reduce the risk of incorrect therapies, with the consequence of
unfavorable developments and high hospitalization costs [40].

The options for treating MRS infection are few and, as new
strains appear, the options are increasingly limited. Vancomy-
cin has long been considered the most effective drug for the
treatment of MRSA infection. Empirical therapy for staphylo-
coccal infections, especially nosocomial sepsis, has led to the
frequent use of antibiotics in the class of glycopeptides, espe-
cially vancomycin. Consequently, selective pressure was es-
tablished which led to the emergence of S. aureus strains and
other staphylococcal species with intermediate resistance to
vancomycin (VISA) or, worse, full resistance to this antibiotic
(VRSA) [41, 42, 43]. The first strain of S. aureus with reduced
susceptibility to vancomycin (VISA) and teicoplanin was re-
ported from Japan in 1997 [44] and the first clinical isolate
of vancomycin-resistant S. aureus (VRSA) was reported in the
United States in 2002 [45].

The increase in infections caused by glycopeptide resistant
MRS strains is a serious problem, leaving the clinician with
very few therapeutic options.

More recently, two new antibiotics have been authorized to
treat MRSA infections: linezolid and daptomycin. Both antibi-
otics have been shown to be very active against MRSA strains
and, since their chemical structure and mechanism of action
were new, the emergence of natural resistance or cross-resis-
tance was not anticipated. However, naturally occurring re-
sistance mechanisms have been found in both antibiotics [46,
47], and reports of resistance development during treatment
are increasing.

The progresses in the prevention and treatment of noso-
comial infections, they continue to be an important issue in
all medical fields. Nosocomial infections, including MRS in-
fections, increase economic costs considerably by prolonging
hospitalization, increasing incapacity for work, increased use
of antibiotics and other treatment methods, and the need for
additional diagnostic tests. Methicillin resistance has a nega-
tive impact on clinical and economic outcomes, especially in
terms of increased morbidity and mortality and long-term
hospitalization, as well as the need for additional interven-
tions to mitigate the clinical impact [5, 6].
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inclusiv infectiile cu MRS cresc considerabil costurile economice,
prin prelungirea spitalizarii, cresterea perioadei de incapacitate
de munca, utilizarea crescuta a antibioticelor si a altor metode
de tratament, precum si necesitatea unor teste suplimentare de
diagnostic. S-a dovedit ca rezistenta la meticilind are un impact
negativ asupra rezultatelor clinice si economice, in special in
ceea ce priveste morbiditatea si mortalitatea crescuta si durata
lunga a spitalizarii, precum si cererea de interventii suplimenta-
re pentru a atenua impactul clinic [5, 6].

UE a estimat cd anual infectiile cu MRSA determina in plus
1 milion de zile de spitalizare si un cost suplimentar al spitali-
zarii de 380 milioane EUR. Costurile infectiilor cu MRS variaza
in functie de gravitatea si tipul infectiei, astfel, bacteriemiile
sunt mult mai costisitoare in comparatie cu pneumoniile, care,
la randul sdu, pot fi mai costisitoare decat infectiile chirurgi-
cale [48, 49].

Engemann J. et al. (2003) au descoperit c4, in randul paci-
entilor chirurgicali, cei cu infectii MRSA au fost spitalizati cu 5
zile mai mult decat cei cu infectii cu S. aureus meticilino-sensi-
bil (MSSA) [50]. Filice GA. et al. (2010) au estimat ca costurile
medii pentru pacientii infectati cu MRSA au fost de 34657 USD,
comparativ cu 15923 USD pentru pacientii infectati cu MSSA.
Pacientii cu infectie cu MRSA au avut o mortalitate mai inalta
comparativ cu cei cu MSSA (23,6% fata de 11,5%; p<0,001)
[51].

Pacientii cu MRS s-au dovedit a avea mai multe comorbidi-
tati, mai multe complicatii pe perioada internarii, necesitand
investigatii suplimentare, internari de lunga durata in stati-
onar, inclusiv in terapie intensiva, tratament mai complex si
costisitor. Costurile mult mai ridicate pentru tratamentul in-
fectiilor cu Staphylococcus meticilino-rezistent (MRS) compa-
rativ cu cel al infectiilor cu Staphylococcus meticilino-sensibil
(MSS), se datoreaza atat numarului mai mare de zile de trata-
ment, cat si costurilor suplimentare, care includ costuri pentru
screening, utilizarea echipamentelor de protectie personala si
costurile antibioticelor si preparatelor utilizate in tratamentul
si decolonizarea pacientilor [52, 53].

Concluzii

Infectiile cu Staphylococcus meticilino-rezistent prezinta o
preocupare majora la nivel global, determinata de cresterea
anuala a tulpinilor de stafilococi meticilino-rezistenti si de
aparitia unor tulpini rezistente la antibioticele antistafiloco-
cice de rezerva. Rezistenta la meticilina a tulpinilor de Sta-
phylococcus au un impact negativ asupra rezultatelor clinice
si economice, in ceia ce priveste morbiditatea si mortalitatea
crescuta si durata lunga a spitalizarii, precum si cererea in
interventii suplimentare pentru atenuarea impactului clinic.
Infectiile cu MRS cresc considerabil costurile economice, prin
prelungirea spitalizarii, cresterea perioadei de incapacitate de
muncd, utilizarea crescuta a antibioticelor si a altor metode
de tratament, precum si necesitatea in teste suplimentare de
diagnostic.

Managementul de succes pe termen lung al infectiilor cu
MRS necesitd o abordare extrem de coordonatd, care include
supravegherea constanta a dezvoltarii rezistentei la antibioti-
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The EU estimates that MRSA infections result in an addi-
tional 1 million hospital days and an additional hospitalization
cost of EUR 380 million. The costs of MRS infections varies de-
pending on the severity and type of infection, so bacteremia is
much more expensive compared to pneumonia, which in turn
can be more expensive than surgical infections [48, 49].

Engemann J. et al. (2003) found that among surgical pa-
tients, those with MRSA infections were hospitalized 5 days
longer than those with methicillin-sensitive S. aureus (MSSA)
infections [50]. Filice G. et al. (2010) estimated that median
costs for patients infected with MRSA were $34657, compared
with $15923 for patients infected with MSSA. Patients with
MRSA infection were also more likely to die than were patients
with MSSA infection (23.6% vs 11.5%; p<0.001) [51].

Patients with MRS proved to have more comorbidities,
more complications during hospitalization, requiring addi-
tional investigations, long-term hospitalizations, including
intensive care, more complex and expensive treatment. Much
higher costs for the treatment of methicillin-resistant Staphy-
lococcus (MRS) infections than for methicillin-sensitive Staph-
ylococcus (MSS) infections are due to both the higher number
of treatment days and additional costs, which include costs for
screening, use of personal protective equipment, and costs of
antibiotics and preparations used in the treatment and decol-
onization of patients [52, 53].

Conclusions

Methicillin-resistant Staphylococcus infections are a major
global concern, caused by the annual growth of methicillin-
resistant staphylococcal strains and the emergence of strains
resistant to reserve antistaphylococcal antibiotics. Methicillin
resistance of Staphylococcus strains has a negative impact on
clinical and economic outcomes in terms of increased morbid-
ity and mortality and long duration of hospitalization, as well
as the demand for additional interventions to mitigate the
clinical impact. MRS infections significantly increase econom-
ic costs, by prolonging hospitalization, increasing the period
of incapacity for work, increased use of antibiotics and other
methods of treatment, and the need for additional diagnostic
tests.

Successful long-term management of MRS infections re-
quires a highly coordinated approach, which includes con-
stant monitoring of the development of antibiotic resistance
of MRS strains as well as the development of new therapies
and clear treatment guidelines.

Knowing the real incidence, epidemiological features
through septic-purulent infections caused by MRS, determin-
ing the degree of antibiotic resistance, are essential elements
in epidemiological surveillance and control of infections with
MRS.
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ce a tulpinilor de MRS precum si elaborarea de noi terapii si
linii directoare clare de tratament.

Cunoasterea incidentei reale, particularitatilor epidemio-
logice prin infectii septico-purulente produse de MRS, deter-
minarea gradului de rezistenta la antibiotice, prezinta ele-
mente esentiale in supravegherea epidemiologica si controlul
infectiilor cu MRS.
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Recent, a vazut lumina tiparului o noua monografie, consa-
cratd unei probleme deosebit de actuale atat la nivel mondial,
cat si national - accidentul vascular cere-
bral (AVC). Aceasta lucrare constituie o
aparitie editoriald inedita in literatura de
specialitate limitrofa - medicald, psiholo-
gica si de asistenta socialg, reliefand intre
aceste domenii relatia legitima si plinad de
aplicatii practice, astfel interdisciplinari-
tatea impunandu-se tot mai pregnant ca
o legitate esentiala a cunoasterii stiintifice
contemporane.

Cercetarea interdisciplinara, Reabili-
tarea psihosociald a persoanelor post acci-
dent vascular cerebral, autor Glavan Aure-
lia, vizeaza corelarea si integrarea intr-un
model logico-operational unitar a diver-
selor unghiuri de abordare-interpretare
ale unui domeniu al realitatii - accidentul
vascular cerebral, si este un imperativ im-
pus de insasi logica interna a evolutiei cu-
noasterii. O stiintd Inchisa, izolatd, oricat
ar fi ea de rafinata, are o valoare instru-
mentald explicativa si aplicativa, incom-
parabil mai mica decét o stiintd deschis3,
adica relationata dinamic si dialectic cu altele, elaborate dintr-
o0 alta perspectiva si pe alta cale. Poate ca In niciun alt domeniu
principiul integrarii interdisciplinare nu se impune cu atata
stringenta si nu-si dovedeste extraordinara sa fertilitate ca in
domeniul cunoasterii complexitatii reale a omului, a organiza-
rii sale structurale si functionale si a optimizarii modalitatilor
de educatie si terapie.

In lucrare, autoarea mentioneaza ci aparitia reabilitologiei
ca disciplina de hotar Intre stiintele neurologie, psihologie, pe-
dagogie si stiintele sociale este rezultatul tocmai al traducerii
in viata a exigentelor acestei orientari metodologice, respec-
tiv, a principiului interdisciplinaritatii si al complementarita-
tii. Conform autoarei, complexitatea domeniului de reabilitare
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Recently, a new monograph was published, dedicated to a
very current issue both globally and nationally - stroke. This
paper is a unique editorial in the neighbo-
ring literature — medical, psychological and
social work, highlighting the legitimate re-
lationship between these areas and full of
practical applications, so interdisciplinarity
is becoming increasingly important as an
essential legitimacy of contemporary scien-
tific knowledge.

Interdisciplinary research, Psychosocial
rehabilitation of people after stroke, author
Glavan Aurelia, aims to correlate and inte-
grate into a unitary logical-operational mo-
del the various angles of approach-interpre-
tation of a field of reality - stroke, and is an
imperative by the very internal logic of the
evolution of knowledge. A closed, isolated
science, no matter how refined, has an ex-
planatory and applicative instrumental va-
lue, incomparably less than an open science,
ie dynamically and dialectically related to
others, elaborated from another perspecti-
ve and in another way. Perhaps in no other
field does the principle of interdisciplinary
integration impose itself so rigorously and does not prove its
extraordinary fertility as in the field of knowing the real com-
plexity of man, his structural and functional organization and
optimizing the modalities of education and therapy.

In the book, the author mentions that the emergence of
rehabilitation as a boundary discipline between neurology,
psychology, pedagogy and social sciences is the result of the
translation into life of the requirements of this methodologi-
cal orientation, respectively, the principle of interdisciplinarity
and complementarity. According to the author, the complexity
of the rehabilitation field continues to be a moving target, beca-
use the field is dynamic, new models of therapeutic interventi-
on are constantly appearing, and professionals have assumed

AURELIA GLAVAN
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continua sa fie o tinta in miscare, deoarece domeniul este di-
namic, apar in permanenta modele noi de interventie terapeu-
tica, iar profesionistii si-au asumat rolul de a extinde constant
domeniul, sondand noi arii de Ingrijire a persoanelor cu status
post AVC.

Lucrarea are la baza un suport teoretic trainic atat la dome-
niul psihologic cat si la domeniile adiacente si celor tangentiale
subiectului examinat, avand un caracter multilateral si pluridis-
ciplinar, Insumand cunostinte ample, care tin de medicing, psi-
hologie, educatie, reabilitare sociald, oferind, totodats, si date
stiintifice valoroase din cele mai diverse domenii de cercetare,
cu care se intercaleaza subiectul abordat cum sunt: biologia, fi-
ziologia, anatomia, pedagogia. Autorul a incercat sa puna in evi-
denta si cele mai noi realizari din domeniul reabilitarii persoa-
nelor cu dizabilitati - modelul bio-psiho-social, scopul final fi-
ind adaptarea si incluziunea sociala a acestui grup de persoane.

Arhitectura structurala destul de reusita a lucrarii face posi-
bild parcurgerea de catre cititor a problemei abordate de catre
autor. Toate informatiile sunt expuse intr-o structura coerenta
pe 403 pagini in cele 5 capitole ale monografiei. Continutul mo-
nografiei se bazeaza pe un impresionant material bibliografic
de actualitate, prezentat concis si logic, care cuprinde 497 de
titluri: surse semnate de autori moldoveni, romani, rusi, ucrai-
neni, englezi, francezi, americani etc. Rezultatele cercetarilor
reflectate in monografie poarta un caracter fundamental pro-
fund, dar in aceeasi masura si aplicativ, fiind indreptate spre
scoaterea in evidenta si dezvoltarea domeniului reabilitarii
psihologice a persoanelor cu dizabilitati post AVC.

In partea introductivd se expune un amplu istoric al cunos-
tintelor din domeniu, cu evidentierea contributiilor savantilor
internationali si autohtoni pe baza unei bogate si variate do-
cumentdri, autorul formuleaza foarte clar scopul si sarcinile
lucrarii, argumenteaza convingator importanta teoretica si
practica a rezultatelor cercetarii, inclusiv si proprii, care stau
la baza acesteia.

Lucrarea este rational structurata in capitole, in care se tra-
teaza cele mai importante aspecte teoretice - bio-psiho-socia-
le - ale reabilitarii, precum si aplicatiile acestora in domeniile
de neuroreabilitare mentionate. Se prezint3, intr-o ordine fi-
reasca, capitolele.

Capitolul I, cu care debuteaza lucrarea (Congruiente clinico-
psiho-sociale ale reabilitdrii in accidentul vascular cerebral), cu-
prinde o trecere in revista a cercetatorilor strdini si autohtoni
preocupati de subiect, precum si o succinta analiza a studiilor
realizate in domeniu. Acesta este structurat in cinci comparti-
mente in functie de tematica: de la problema generala a acci-
dentului vascular cerebral pana la abordarea posibilitatilor de
reabilitare post accident vascular cerebral. in rezultatul ana-
lizei efectuate, autorul da o apreciere obiectiva a gradului de
cercetare stiintifica a subiectului in literatura de specialitate
autohtona si strdina si traseaza argumentat propriile directii
de cercetare pe care urmeaza sa le realizeze in lucrare.

Capitolul II (Paradigma reabilitdrii eficiente a persoanelor
post accidentvascular cerebral) este consacrat conceptualizarii
procesului de eficientizare a reabilitarii persoanelor cu status
post AVC, reabilitarea fiind definita din perspectiva filosofica
a fenomenului, a unor aspecte precum misiunea acesteia, sur-

the role of constantly expanding the field, probing new areas of
care for people with status after stroke.

The work is based on a strong theoretical support both in
the psychological field and in the fields adjacent and tangenti-
al to the subject examined, having a multilateral and multidis-
ciplinary character, summing up extensive knowledge related
to medicine, psychology, education, social rehabilitation, while
offering and valuable scientific data from the most diverse fi-
elds of research, with which the approached subject is inter-
spersed such as: biology, physiology, anatomy, pedagogy. The
author tried to highlight the latest achievements in the field
of rehabilitation of people with disabilities - the bio-psycho-
social model, the ultimate goal being the adaptation and social
inclusion of this group of people.

The rather successful structural architecture of the paper
makes it possible for the reader to go through the problem ap-
proached by the author. All the information is presented in a
coherent structure on 403 pages in the 5 chapters of the mo-
nograph. The content of the monograph is based on an impre-
ssive current bibliographic material, presented concisely and
logically, which includes 497 titles: sources signed by Moldo-
van, Romanian, Russian, Ukrainian, English, French, American
authors, etc. The results of the research reflected in the mo-
nograph have a deep fundamental character, but in the same
measure and applicative, being directed towards highlighting
and developing the field of psychological rehabilitation of pe-
ople with post-stroke disabilities.

The introductory part presents an extensive history of
knowledge in the field, highlighting the contributions of inter-
national and domestic scholars based on a rich and varied docu-
mentation, the author formulates very clearly the purpose and
tasks of the paper, convincingly argues the theoretical and prac-
tical importance of research results, which underlie it.

The paper is rationally structured in chapters, which deal
with the most important theoretical aspects - bio-psycho-so-
cial - of rehabilitation, as well as their applications in the areas
of neurorehabilitation mentioned. The chapters are presented
in a natural order.

Chapter I, with which the paper begins (Clinical-psycho-so-
cial congruences of rehabilitation in stroke), includes a review
of foreign and local researchers concerned with the subject, as
well as a brief analysis of studies in the field. It is structured in
five compartments depending on the topic: from the general
problem of stroke to addressing the possibilities of rehabili-
tation after stroke. As a result of the analysis performed, the
author gives an objective assessment of the degree of scientific
research of the subject in the local and foreign literature and
outlines his own research directions to be performed in the
paper.

Chapter Il (Paradigm of efficient rehabilitation of peo-
ple after stroke) is devoted to conceptualizing the process of
streamlining the rehabilitation of people with post-stroke sta-
tus, rehabilitation being defined from the philosophical per-
spective of the phenomenon, aspects such as its mission, sour-
ces, models, values, orientations specific practices, the essen-
ce being in the representation of the problem as an existential



sele, modelele, valorile, orientarile practice specifice, esenta
fiind in reprezentarea problemei ca fenomen uman existential
prin vulnerabilitatea, rezilienta situatiei de dificultate definite
drept probleme socioumane si nu doar pur sociale. Ca urmare
a fost elaborat un model complex care antreneaza elemente
ale unui sistem cu: scopuri si obiective, principii, actiuni, re-
surse psihosociale, modalitati de reglare, resurse umane si
materiale etc.

Capitolele Il (Rolul factorilor psihosociali in evolutia ac-
cidentului vascular cerebral), 1V (Profilul socio-demografic al
accidentului vascular cerebral) si V (Particularitdti psihologi-
ce ale persoanelor post accident vascular cerebral), reprezinta
partea originala a lucrarii, fiind descrise si prezentate rezulta-
te ale cercetarii. In aceste capitole, autoarea reuseste, in urma
unei evaluari psihologice ample, sa descrie profilul persoane-
lor post AVC, atat cel demografic, cat si cel psihologic si social.
Ca urmare a unui studiu psihologic amplu al acestor persoane,
si anume identificarea statusului cognitiv, afectiv, de perso-
nalitate, social etc., autoarea reuseste sa intervina printr-un
program psihoterapeutic complex, elaborat in cadrul cerceta-
rii efectuate, care, conform rezultatelor obtinute, a contribuit
esential la eficientizarea procesului de reabilitare post AVC, la
adaptarea sociald a acestui grup de persoane, astfel amelio-
randu-le calitatea vietii.

Urmeazi Incheierea, cu o sintezi detaliati a rezultatelor
cercetarii si cu recomandarile 1n vigoare.

Prezenta monografie promoveaza noi achizitii in dome-
niul reabilitdrii persoanelor post accident vascular cerebral
prin intermediul neurostiintelor, psihologiei, psihopedagogiei
speciale, asistentei sociale. Autorul monografiei a parcurs un
numadr mare de articole din literatura de specialitate, notiunile
fiind analizate sintetic, dar si imbogatite de cunostinte proprii,
acumulate prin aplicarea lor practica, iar studiile din cadrul
acestui volum acopera problematici de interes actual.

Pornind de la cele expuse si privind in ansamblu monogra-
fia, putem sustine ca autorul a reusit destul de bine sa redea
esenta si necesitatea interventiilor psihologice la persoanele
post AVC, intru acomodarea sociala si ameliorarea calitatii vie-
tii. Prin intreg continutul sau, monografia ,Reabilitarea psiho-
sociald a persoanelor post accident vascular cerebral” reprezin-
ta o lucrare de o actualitate si originalitate vadite, in care sunt
incluse rezultatele cercetarilor stiintifice efectuate de autoa-
rea Glavan Aurelia, coordonata de catre regretatul doctor in
medicina, doctorul habilitat in psihologie, profesorul univer-
sitar Nicolae Bucun si care insumeaza cele mai moderne me-
tode, practici si materiale informative in domeniul reabilitarii
psihosociale a persoanelor cu status post AVC.

Cititorii, studenti, cadre didactice universitare, cercetatori
stiintifici si practicieni (psihologi, medici, reabilitologi, asistenti
sociali) au ocazia de a-si largi campul cunoasterii si de a utiliza
structurile informationale in realizarea unor proiecte destinate
ameliorarii calitdtii vietii persoanelor cu status post AVC.

Stanislav Groppa, dr. hab. st. med.

profesor universitar, academician al ASM

Prorector pentru activitatea de cercetare

USMF ,Nicolae Testemitanu” din Republica Moldova
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human phenomenon through vulnerability, the resilience of
the situation of difficulty defined as socio-human problems
and not only purely social. As a result, a complex model was
developed that involves elements of a system with: goals and
objectives, principles, actions, psychosocial resources, ways of
regulation, human and material resources, etc.

Chapters III (The role of psychosocial factors in the evolu-
tion of stroke), IV (Socio-demographic profile of stroke) and V
(Psychological peculiarities of people after stroke), represent
the original part of the paper, being described and presented
research results. In these chapters, the author manages, fol-
lowing a comprehensive psychological assessment, to descri-
be the profile of people after stroke, both demographic and
psychological and social. As a result of an extensive psycholo-
gical study of these people, namely the identification of cog-
nitive, affective, personality, social status, etc., the author ma-
nages to intervene through a complex psychotherapeutic pro-
gram, developed within the research, which, according to the
results obtained, contributed significantly to the efficiency of
the post-stroke rehabilitation process, to the social adaptation
of this group of people, thus improving their quality of life.

The Afterwords follows, with a detailed synthesis of the re-
search results and with the recommendations in force.

This monograph promotes new acquisitions in the field
of rehabilitation of people after stroke through neuroscience,
psychology, special psychopedagogy, social assistance. The au-
thor of the monograph has covered a large number of articles
in the literature, the notions being analyzed synthetically, but
also enriched by their own knowledge, accumulated through
their practical application, and the studies in this volume co-
ver issues of current interest.

Starting from the above and looking at the monograph as
a whole, we can say that the author managed quite well to re-
produce the essence and need for psychological interventions
in people after stroke, in order to socially accommodate and
improve the quality of life. Throughout its content, the mono-
graph ,Psychosocial rehabilitation of people after stroke” is a
work of obvious relevance and originality, which includes the
results of scientific research conducted by the author Glavan
Aurelia, coordinated by the late doctor of medicine, doctor ha-
bilitat in psychology, university professor Nicolae Bucun and
which sums up the most modern methods, practices and in-
formative materials in the field of psychosocial rehabilitation
of people with post-stroke status.

Readers, students, university teachers, scientists and prac-
titioners (psychologists, doctors, rehabilitologists, social wor-
kers) have the opportunity to broaden their field of knowled-
ge and use information structures in projects designed to im-
prove the quality of life of people with post-stroke status.

Stanislav Groppa, PhD

university professor, academician of the ASM

Vice-rector for research activity

Nicolae Testemitanu SUMPh from the Republic of Moldova



=
N
(o)

RECENZIE DE CARTE

Boala ficatului gras
nonalcoolic: de la modificarea
stilului de viata pana la
transplant hepatic

(monografie)

Autor: Angela Peltec, dr. st. med., conf. univ.
Editura Imprint star, (F.E.-P. , Tipografia centrala”)
Chisinau, 2019; 304 p.

ISBN 978-9975-3159-8-2

Prevalenta bolii ficatului gras nonacoolic (BFGNA) a cres-
cut in multe tari odata cu raspandirea la nivel mondial al stilu-
lui de viata sedentar si a occidentalizarii dietei. Acesti pacienti
prezinta frecvent diabet, dislipidemie,
hipertensiune arteriala si / sau obezitate.
BFGNA se afla, in prezent, la intersectie cu
mai multe specialitadti: gastroenterologie,
cardiologie, endocrinologie / boli meta-
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With the worldwide spread of sedentary lifestyle and diet
westernization, the prevalence of non-alcoholic fatty liver
disease (NAFLD) has increased in many countries. These

patients frequently had diabetes, dyslip-
idemia, hypertension, and/or obesity.
NAFLD currently stands at the crossroads
of gastroenterology, cardiovascular dis-
ease, endocrinology / metabolism, and

bolice si oncologie. Studierea BFGNA pare
exhaustiva si dificild, dar progresele pri-
vind tehnicile de screening si metode de
tratament nu sunt cele mai bune. Scopul
final al terapiei BFGNA este extinderea
supravietuirii globale si imbunatatirea
calitatii vietii. In prezent, lipsesc indica-

BOALA FICATULUI
GRAS NONALCOOLIC:
DE LA MODIFICAREA

STILULUI DE VIATA

oncology. The path of NAFLD research ap-
pears long and diverse, but progress on
improved screening techniques and ther-
apeutic agents is ongoing. The ultimate
goal in NAFLD therapy is the extension of
overall survival and improvement of qual-
ity of life. Indicators of adequate disease

tori care permit controlul adecvat al bolii. Pjﬁ\“ﬁ LA cqntrol are currfently .lacking. Therap.ies
Terapiile vor necesita o ajustare atent, in : . will require careful adjustment according
functie de riscul de baza si stadiul BFGNA, TRANSPLANTUL to ur?de.rly.lng risk and NAFL]_) stage, and
iar cooperarea multidisciplinard dintre HEPATIC multi-disciplinary =~ cooperation among

specialisti va fi esentiala. Steatohepatita
nonalcoolica (SHNA) este o indicatie in
crestere a transplantului hepatic si este
de asteptat sa fie indicatia principald in
anii urmatori. Steatohepatita nonalcooli-
cd are tendinta de recurenta dupa trans-
plant, dar impactul recurentei asupra

caregivers will be key.

Nonalcoholic steato-hepatitis (NASH)
is a growing indication for liver transplant
and it is expected to be the leading indi-
cation in the years to come. Nonalcoholic
steatohepatitis recurs after transplant

but the impact of the recurrence on al-
alogrefelor si supravietuirii pacientilor lograft and patient outcomes is unclear.
nu este clar. In viitor, detectarea precoce a In the future, earlier detection will enable

BFGNA va permite un tratament prompt,
combinat cu medicamente de noi generatii, care vor avea be-
neficii maxime si mai putine efecte adverse.

Monografia ,Boala ficatului gras nonalcoolic: de la modi-
ficarea stilului de viatd pdnd la transplant hepatic”, autorul
Angela Peltec, abordeaza o patologie care devine una dintre

prompt combination treatment with new-
line drugs that have been optimized for maximum benefit and
fewer adverse events.

The monograph “"Nonalcoholic fatty liver disease: from the
modification of lifestyle to the liver transplantation” by Angela
Peltec addresses to one of important health challenges of the
century at the global level. NAFLD as a major chronic liver dis-



importantele provocari la nivel global a secolului privind sa-
natatea. BFGNA este o boala cronica a ficatului care poate duce
la ciroza hepatica, cancer si, in cele din urma3, la deces. Mono-
grafia subliniaza necesitatea directionarii efortului echipelor
multidisciplinare pentru oprirea raspandirii rapide a BFGNA

Capitolul I, ,Epidemiologia si istoricul natural al BEGNA
reuneste date despre factorii epidemiologici (demografici,
etnici, genetici, epigenetici si nutritionali) si istoricul natural
al bolii ficatului gras nonalcoolic, lamurind riscurile hepatice,
cardiovasculare si de aparitie a cancerului. Importanta aces-
tor date se explica prin identificarea caracteristicilor speci-
fice, circumstantelor si factorilor care favorizeaza aparitia si
progresia BFGNA, tulburarilor cardiovasculare si cancerului
hepatic. Autorul descrie in detaliu starea actuala a datelor epi-
demiologice globale atat in economiile dezvoltate, cat siin cele
ce se afld in curs de dezvoltare si evidentiaza evolutia BFGNA
in ultimele decenii.

in capitolul II, ,Patogeneza BFGNA” este descris mecanis-
mul patogenic comun al BFGNA, factorii genetici si patogenici
asociati cu microbiota intestinald. Sunt discutate tendintele
contemporane conform cdrora compozitia microbiomului
poate fi modificata prin obiceiurile dietetice care duc la disbi-
oza microbiomului intestinal, ce contribuie la acumularea de
grasime in ficat si la declansarea cascadelor inflamatorii care
promoveaza lezarea ficatului.

Capitolul 1II, ,Relatia dintre patologia cardiovasculard si
BFGNA” contine date referitoare la patogeneza tulburarilor
cardiovasculare din BFGNA. Autorul analizeaza diferentele In
evolutia BFGNA cu sau fara sindrom metabolic; influenta ste-
atohepatitei nonalcoolice asupra profilului de risc pentru boli
cardiovasculare si diabet zaharat; modul in care consumul de
alcool se reflecta asupra riscului de evenimente cardiovascu-
lare in sindromul metabolic si steatohepatita. in acelasi timp,
sunt descrisi mai multi biomarkeri (gama-glutamil-transpep-
tidaza, alanin-aminotransferaza, bilirubina, acidul uric si he-
moglobina) care permit stratificarea pacientilor cu risc pentru
evenimente cardiovasculare in cazul BFGNA. De asemenea, au
fost formulate principii de gestionare a riscului cardiovascular
in BFGNA.

In capitolul 1V, ,Hemoglobina, BFGNA si patologia cardio-
vasculard”, autorul descrie, In detalii, schimbarile importante
care au avut loc in metabolismul fierului, ce influenteaza evo-
lutia steatohepatitelor si modul in care nivelul hemoglobinei
este corelat cu gradul fibrozei hepatice si riscul evenimentelor
cardiovasculare in BFGNA. O atentie deosebita este consacra-
ta rolului fierului In dezvoltarea steatozei si progresia steato-
hepatitei nonalcoolice. Autorul prezinta date proprii privind
hemoglobina ca marker al cresterii riscului cardiovascular in
BFGNA.

Capitolul V, ,Diabetul si BFGNA”, raporteaza despre influ-
entele reciproce ale acestor conditii patologice. Aceasta parte
prezinta datele complexe despre prevalenta si incidenta di-
abetului si BFGNA, factori genetici si de mediu care influen-
teaza aparitia acestor tulburdri. Datele proprii, In special, au
acordat atentie riscului de dezvoltare a diabetului zaharat in
cazul pacientului cu sindrom citolitic.
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ease can lead to liver cirrhosis, cancer, and ultimately death.
It highlights the necessity to concern effort across multi-dis-
ciplinary fields that permit clinicians to halt the rapid spread
of NAFDL.

Chapter I, “Epidemiology and natural history of NAFLD”
brings together data about the epidemiological factors caused
the disease (demographical, ethnic, genetic, epigenetic and
nutritional) and natural history with hepatic, cardiovascular
and cancer risk factors. The importance of these issues is to
identify specific characteristics, circumstances or factors fa-
voring NAFLD and development of advanced liver disease, car-
diovascular disorders and liver cancer. The author describes
in detail the current global state of epidemiological data in
both developed and developing economies, and highlights the
progression of NAFLD over the last decades.

In Chapter 11, “Pathogenesis of NAFLD” the common patho-
genic mechanism of NAFLD, genetic factors and mechanism
associated with gut microbiota are described. The contempo-
rary trends that the microbiome composition can be modified
by dietary habits leading to gut microbiome dysbiosis are dis-
cussed. Dysbiosis contribute to the accumulation of fat within
the liver and triggering inflammatory cascades that promote
liver damage.

Chapter 111, “Relationship between cardiovascular pathol-
ogy and NAFLD” contains data, including the author’s own, re-
lating to pathogenesis of cardiovascular disorders in NAFLD.
Author analyses whether NAFLD with or without metabolic
syndrome have different appearance; is nonalcoholic steato-
hepatitis change the risk profile for cardiovascular disease
and diabetes mellitus; how alcoholic consumption influence
risk of cardiovascular events in metabolic syndrome and ste-
atohepatitis. At the same time, several biomarkers (gama-
glutamil-transpeptidase, alanine-aminotransferase, bilirubin,
uric acid and hemoglobin) that permit the patient stratifica-
tion for risk of development of cardiovascular event in case of
NAFLD are described. Also, principles of management of car-
diovascular risk in NAFLD were formulated.

In Chapter IV, “Hemoglobin, NAFLD and cardiovascular pa-
thology”, the author describes in detail the important chang-
es that have taken place in iron metabolism which influence
progression of steatohepatitis and how level of hemoglobin
influence the stage of liver fibrosis and risk of cardiovascular
disease in NAFLD. Particular attention is devoted to the role
of iron in the development of steatosis and the progression
of nonalcoholic steatohepatitis. The author presents his own
data about hemoglobin as a markers of cardiovascular risk in
NAFLD.

In ChapterV, “Diabetes and NAFLD” reports on the recipro-
cal influences of these too pathological conditions. This part
presents the complex data about prevalence and incidence of
diabetes and NAFLD, genetic and environmental factors that
influence appearance of these disorders. The own research, in
particular, paid attention to risk of development of the diabe-
tes mellitus in case of patient with cytolytic syndrome.

In Chapter VI and VII, “Impact of sleep disturbance in de-
velopment of NAFLD” and "Polycystic ovarian syndrome and
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Capitolele VI si VII, ,Impactul tulburdrilor de somn asupra
dezvoltdrii BFGNA” si ,Sindromului ovarului polichistic si BFG-
NA” reafirma parerea cd BFGNA este asociata cu tulburarile
de somn si sindromul ovarului polichistic. Aceste descoperiri
demonstreaza legdtura dintre rezistenta la insuling, obezitate
si aceste patologii. Autorul prezinta o analiza cuprinzatoare
si detaliata a asocierii dintre apneea din timpul somnului si
BFGNA precum si mecanismele care leaga BFGNA si sindromul
ovarului polichistic.

Capitolul VIII, ,Impactul BFGNA in transplantul hepatic”,
un capitol care intentioneaza sa analizeze influenta BFGNA in
perioada pre si posttransplant. Datele proprii reflecta colabo-
rarea dintre doua echipe de transplant de ficat (din Romania
si Republica Moldova), in special, in domeniul donarii de la do-
nator viu si influenta steatozei pentru evolutia postoperatorie
a donatorilor dupa hepatectomie dreapta.

Capitolul IX, , Interventii nutritionale, exercitii fizice si trata-
mentul medicamentos in BFGNA” este destinat managementul
BFGNA de la modificarea stilului de viatd pana la terapia me-
dicamentoasa. Aceste date demonstreaza ca terapiile vor ne-
cesita o ajustare atentd, in functie de riscul de baza si stadiul
BFGNA, iar cooperarea multidisciplinara intre specialisti va fi
esentiala.

Contributia personala a autorului la elucidarea mecanis-
melor fiziopatologice ale fierului si hemoglobinei in progre-
sia steatohepatitei nonalcoolice, influenta steatozei pentru
evolutia postoperatorie a donatorilor vii a fost apreciata de
forumurile stiintifice din tara si din strdinitate. In concluzie,
publicarea monografiei , Boala ficatului gras nonalcoolic: de la
modificarea stilului de viatd pdnd la transplantul hepatic” ofera
o contributie originala in ceea ce priveste evolutia bolii ficatu-
lui gras nonalcoolic, fiind un sprijin valoros pentru profesio-
nistii implicati in activitatea practica si didactica in domeniul
prevenirii si controlului bolilor cronice.
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NAFLD” reaffirms the view that NAFLD associated with sleep
disturbance and polycystic ovarian syndrome. These findings
demonstrate the connection between insulin resistance, obe-
sity and these disorders. The author presents a comprehen-
sive and detailed analysis of association between sleep apnea
and NAFLD and mechanisms that bind NAFDL with polycystic
ovarian syndrome.

Chapter VIII, “Impact of NAFDL in liver transplantation” is
a chapter that intended to analyse the influence of NAFLD in
pretransplant and posttransplant period. The own data reflect
the collaboration between two liver transplant teams (Roma-
nian and Moldovan), in special, in domain of living donation
and influence of steatosis for postoperative evolution of do-
nors after right hepatectomy.

Chapter IX, "Nutritional intervention, physical exercise and
medical therapy in NAFLD” is intended to describe the man-
agement of NAFLD from modification of lifestyle to medical
therapy. This data demonstrates that therapies will require
careful adjustment according to underlying risk and NAFLD
stage, and multi-disciplinary cooperation among caregivers
will be key point.

The personal contribution of the author to the elucidation
of the pathophysiological mechanisms of iron and hemoglobin
in progression of nonalcoholic steatohepatitis, the influence
of steatosis for postoperative evolution of living donors were
highly appreciated at the scientific forums in the country and
abroad. In conclusion, the publication of the monograph "Non-
alcoholic fatty liver disease - from the modification of lifestyle
to the liver transplantation” offers an original contribution re-
garding the evolution of nonalcoholic fatty liver disease being
a valuable support for professionals involved in the practical
and didactic activity in the field of prevention and control of
chronic diseases.
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