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Ce nu este cunoscut, deocamdata la subiectul abordat?

Nu este cunoscutd variabilitatea genetica a infectiei ro-
tavirale la sugari pana si dupa vaccinare, precum si evolutia
acestui virus in functie de genotip, fenotip, statutul imun al
pacientului, prezenta comorbiditatilor la sugari, pana si dupa
vaccinare.

Ipoteza de cercetare

Vaccinararea populatiei cu vaccin rotaviral modifica cara-
cteristicile clinico-paraclinice ale infectiei rotavirale si geno-
tipul agentului patogen.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta date despre influienta vaccinarii asu-
pra genotipului si fenotipului rotaviral in Republica Mol-
dova, precum si aspecte ale evolutiei clinico-paraclinice a
infectiei rotavirale la sugari pre- si postvaccinal.

Rezumat

Introducere. Boala diareica acuta este una dintre cele mai
actuale probleme de sanatate ale sugarului. Infectia rotavira-
13 este cauza cea mai frecventa de deshidratare la sugar si la
copilul mic. Implementarea supravegherii santineld a infecti-
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What is not known yet, about the topic

The genetic variability of rotaviral infection in infants up
to and after vaccination is unknown, as well as the evolution
of this virus depending on genotype, phenotype, and pa-
tient’s immune status, presence of comorbidities in infants,
up to and after vaccination.

Research hypothesis

Vaccination of population by rotaviral vaccine modify
clinical and paraclinical rotaviral infection characteristics, as
well as the pathogen genotype.

Article’s added novelty on this scientific topic

The article presents data on the influence of vaccina-
tion on rotaviral genotype and phenotype in the Republic of
Moldova, as well as aspects of the clinical-paraclinical evolu-
tion of rotaviral infection in pre- and post-vaccinated infants.

Abstract

Introduction. Acute diarrheal disease is one of the most
current health problems of the baby. Rotaviral infection is the
most common cause of dehydration in infants and young chil-
dren. The implementation of the sentinel surveillance of rota-



Comparative analysis of the characteristics of rotaviral infection in infants

ei rotavirale la sugari din anul 2008 in Republica Moldova a
demonstrat rata inalta a acestei infectii (40,0%), fiind un ar-
gument in recomandarea imunizarii antirotavirale la copii in
cadrul Programului National de Imunizari.

Material si metode. in studiu au fost inclusi copii sugari
cu boala diareica acutg, inrolati in supravegherea santinela in
perioada 2012-2016 si care au fost tratati in Sectia de boli di-
areice acute a Spitalului Clinic Municipal de Copii nr. 1. Au fost
examinati 193 de pacienti cu boald diareica acutd, conform
unui caz-cadru standard. Materialul biologic s-a examinat prin
metoda reactiei serologice ELISA, iar evidentierea genotipuri-
lor a fost efectuata prin reactia de amplificare genica PCR.

Rezultate. Din cei 193 de sugari cu infectie rotavirala, 121
nu au fost vaccinati contra infectiei respective, iar 72 - au fost
imunizati. in functie de genotipurile intalnite pana si dupa
vaccinare, s-a constatat ca pana la vaccinare au predominat
genotipurile GOP[8], G3P[8], G4P[8]. in schimb, postvaccinal
au prevalat genotipurile G2P[4], G4P[8], incidenta infectiei ro-
tavirale fiind 1n scadere, iar evolutia bolii - mult mai usoara.

Concluzii. Acest articol reflecta evolutia proprietatilor ge-
notipice a rotavirusurilor si a particularitatilor clinico-paracli-
nice ale infectiei rotavirale la sugari, cu o importanta majora
in contextul implementarii imunizarii antirotavirale la copii in
cadrul Programului National de Imunizari din Republica Mol-
dova.

Cuvinte cheie: infectie rotavirala, sugari, genotip, vaccin
antiretroviral.

Introducere

Sanatatea societatii si a viitoarelor generatii depinde, intr-
0 mare masurd, de starea de sandtate a nou-nascutilor si a co-
piilor, ceea ce, la randul sau, se afla intr-o stransa corelatie cu
o multitudine de factori [1]. Evaluarea imbolnavirilor printre
copiii primului an de viata marcheaza o incidenta crescutd a
patologiei bronhopulmonare, fiind urmata de infectiile tractu-
lui gastrointestinal [2]. Implicarea in procesul epidemiologic
a copiilor de varsta frageda atesta o importanta economica si
epidemiologica majora a infectiei rotavirale. Conform datelor
OMS, in Europa anual se inregistreaza circa 10.027 de cazuri
de decese la copiii de pana la 5 ani, cauzate de infectia nomi-
nalizati. In tirile Uniunii Europene (UE), la copiii de pani la 5
ani, anual, se inregistreaza 2,8 mln de imbolnaviri prin infectie
rotavirald, soldate cu mai mult de 200 de decese, 87.000 de
spitalizari.

Problema infectiei rotavirale ramane actuala pe parcursul
ultimilor 45 de ani, din momentul descoperirii acestui virus,
fiind asociata cu o incidenta crescuta, in special, printre copiii
cu varsta de panad la 5 ani [3]. Fiecare copil poate suporta de la
unul pana la cateva episoade de boala, caracterizandu-se prin-
tr-o incidentd mare de cazuri grave, cu complicatii severe in
lipsa terapiei antirotavirale specifice. In infectia rotavirald au
loc si afectdri extraintestinale, cu implicarea nu doar a mucoa-
sei tractului gastrointestinal, dar si al sitemului respirator, car-
diac, reno-urinar, nervos, al ficatului, pancreasului, splinei [4].

Vaccinurile sunt singura strategie de prevenire a infectiei
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viral infection in infants from 2008 in the Republic of Moldova
demonstrated the high rate of this infection (40.0%), being an
argument in recommending the antirotaviral immunization in
children within the National Immunization Program.

Material and methods. The study enrolled children with
acute diarrheal disease, included in the sentinel supervision
(2012-2016) and treated in the Unit of acute diarrheal dis-
eases of Clinical Children’s Hospital no. 1. Were assessed 193
patients with acute diarrheal disease, according with a stand-
ard clinical approach. The biological material was examined
by serological enzyme-linked immunosorbent assay (ELISA)
and genotyping revealed by polymerase chain reaction (PCR).

Results. The rotaviral infection was confirmed in 193 in-
fants, of which 121 children were not vaccinated against ro-
taviral infection, and 72 were immunized. Depending on the
genotypes encountered before and after vaccination, it was
found that G9P[8], G3P[8], G4P[8] was detected before vac-
cination, but post-vaccine prevailed G2P[4], G4P[8], also the
incidence of rotaviral infection is decreasing, and the evolu-
tion of the disease is much easier.

Conclusions. This article reflects the evolution of the gen-
otypic properties of rotaviruses and the clinical-paraclinical
particularities of rotaviral infection in infants, with a major
importance in the context of the implementation of antirota-
viral immunization in children within the National Immuniza-
tion Program in the Republic of Moldova.

Key words: diarrhea, rotavirus, children, infants, antirota-
viral vaccine.

Introduction

The health of society and future generations is largely de-
pendent on the health of new-borns and children, which is
closely correlated with a multitude of factors [1]. The evalu-
ation of the illnesses among the children of the first year of
life marks an increased incidence of the bronchopulmonary
pathology, being followed by the infections of the gastrointes-
tinal tract [2]. The involvement in the epidemiological proc-
ess of the young children, attests a major economic and epi-
demiological importance of the rotaviral infection. According
to WHO data, around 10,027 cases of deaths in children up to
5 years old are caused by the rotaviral infection in Europe. In
the countries of the European Union (EU), in children up to 5
years old, there are 2.8 million rotaviral infections, resulting in
more than 200 deaths, 87,000 hospitalizations.

The problem of rotaviral infection remains current during
the last 45 years, since the discovery of this virus has been
associated with an increased incidence, especially among chil-
dren up to 5 years old [3]. Each child can withstand from one
to several episodes of the disease, characterized by a high inci-
dence of serious cases, with complications and lack of specific
antirotaviral therapy. In the rotaviral infection extra intestinal
disorders occur, involving not only the mucosa of the gastroin-
testinal tract, but also the respiratory, cardiac, reno-urinary
system, nervous system, liver, pancreas, spleen [4].

Vaccines are the only public health prevention strategy
that can control rotaviral disease. They have been developed



6]

rotavirale. Acestea au fost dezvoltate pentru a imita imunita-
tea dobandita ca urmare a infectiei naturale cu rotavirus, care
confera protectie impotriva gastroenteritei grave si, prin ur-
mare, reduce din riscul spitalizarii si decesului [5].

Material si metode

Studiul este de tip prospectiv, descriptiv. Au fost inrolati
193 de copii sugari cu boala diareica acutd, inclusi in suprave-
gherea santinela intre anii 2012-2016 in Sectia de boli diarei-
ce acute, Spitalul Clinic Municipal de Copii nr. 1.

Protocolul de cercetare a fost aprobat de catre Comitetul
de Etica a Cercetarii al USMF ,Nicolae Testemitanu” din Repu-
blica Moldova (procesul verbal nr. 54 din 13.02.2017, prese-
dinte CEC - Viorel Nacu, dr. hab. st. med., conf. univ.).

Toti pacientii au fost examinati si selectati conform unui
caz-cadru standard. Parintii copiilor au dat acord informat in
scris pentru inrolarea lor in cercetare.

Criterii de includere 1n studiu au fost:

= copil sugar (varsta de 1-12 luni, conform OMS) [6];

= diaree cu minim 3 scaune 1n ultimele 24 de ore, dar nu

mai mult de 7 zile consecutiv;

= pacienti examinati prin reactia serologica ELISA, cu evi-

dentierea prin PCR a genotipurilor rotavirusurilor in pri-
mele 24 de ore de la internare.

Criteriile de excludere a pacientilor din cercetare au fost:

= pacienti cu comorbiditati severe (malformatii cardiace,
anomalii de dezvoltare a sistemului digestiv, anomalii de
dezvoltare a sistemului nervos s.a.);

= pacienti cu mai putin de 3 scaune lichide in ultimele 24
de ore.

La copiii inclusi In studiu, in momentul examinarii clinice,
au fost apreciate prezenta semnelor de deshidratare. Evalua-
rea gradului de deshidratare in boala diareica acuta, conform
OMS, este urmatoarea: severa — copil letargic, cu ochii infun-
dati, care nu poate bea sau bea cu dificultate, plica cutanata re-
vine la normal foarte lent (>2 sec); moderata - copil agitat sau
irascibil, cu ochii infundati, care bea cu lacomie, plica cutanata
revine la normal lent (<2 sec) [7].

Materialul biologic al tuturor copiilor inclusi in studiu a
fost examinat virusologic la infectia rotavirald, cu utilizarea
reactiei serologice ELISA si cu evidentierea genotipurilor in
reactia de polimerizare in lant (setul ProSpecT ROTAVIRUS
Kit, producator - Zhejiang Orient Gene Biotech Co. LTD, China).
Acesta este un test imunoenzimatic calitativ pentru detectarea
rotavirusului (grupa A) in probele de fecale umane. Testul uti-
lizeaza un anticorp policlonal pentru detectarea proteinelor
specifice grupului, incluzand capsida interna (VP6), prezenta
in rotavirusurile din grupa A [8].

De la fiecare pacient, In prima zi de internare 1n stationar,
intr-un recipient steril, au fost colectate aproximativ 1,5-2 ml
de materii fecale lichide sau 1 g de materii fecale semioforma-
te proaspete, emise spontan, prin folosirea linguritei fixate a
containerului. Containerul a fost inchis ermetic, etichetat cu
date despre pacient si pastrat la temperatura de 2-8°C pana la
transportare. De asemenea, fiecarui pacient cu rezultat pozitiv
la infectia rotaviralg, i-a fost stabilit statutul vaccinal fie prin
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to imitate immunity as a result of natural rotavirus infection,
which provides protection against severe gastroenteritis and
therefore reduces the risk of primary care, hospitalization and
death [5].

Material and methods

Prospective, descriptive study, included 193 children with
acute diarrheal disease, involved in the sentinel surveillance
(2012-2016) from the Acute diarrheal diseases unit, Clinical
Municipal Children’s Hospital no. 1.

The research protocol was approved by the Research
Ethics Committee of the Nicolae Testemitanu SUMPh from the
Republic of Moldova (report no. 54 of 13.02.2017, president of
REC - Viorel Nacu, PhD, assoc. prof.).

All patients were selected according to the standard case
scenario. The hospitalization rules and the completion of a
standardized questionnaire for this study were respected.
The parents of the children gave written informed consent for
their enrollment in the research.

The criteria for inclusion in the study were:

= age from 1 month to 12 months (according to WHO rec-

ommendations) [6];

= diarrhea with at least 3 defecations in the last 24 hours,

but not more than 7 days;

= patients examined by serological reaction ELISA with ge-

notypes detected in PCR for rotaviral infection within the
first 24 hours after admission;

The criteria for exclusion of patients from research:

= patients with rotaviral infection or severe comorbidities
(heart defects, digestive tract development abnormali-
ties, nervous system development abnormalities etc.).

= patients with diarrhea of less than 3 fluid defecations in

the last 24 hours.

The presence of signs of dehydration was appreciated in
the children included in the study, at the time of the clinical
examination,. The evaluation of the degree of dehydration in
acute diarrheal disease according to the WHO is as follows:
severe - lethargic, has closed eyes, cannot drink or drink with
difficulty, the skin fold returns to normal very slowly (>2 sec);
moderate - agitated or irritable, has eyes closed, drinks with
greed, thirst, skin fold returns to normal slowly (<2 sec) [7].

The biological material of all the children included in the
study was virologically examined for rotaviral infection, using
the ELISA serological reaction and genotyping in the chain po-
lymerization reaction (ProSpecT ROTAVIRUS Kit, manufacturer
- Zhejiang Orient Gene Biotech Co. LTD, China). This is a qua-
litative immunoenzymatic test for the detection of rotavirus
(group A) in human faecal samples as an aid in the diagnosis
of acute gastroenteritis. The assay uses a polyclonal antibody
to detect group-specific proteins, including the main internal
capsid protein (VP6), present in group A rotaviruses [8].

About 1.5-2 ml of liquid faeces or 1 g of fresh semi-formed
faeces, spontaneously emitted were collected in a sterile recip-
ient from each patient, on the first day of hospitalization. The
container was hermetically sealed, labelled with patient data
and stored at 2-8°C until transport. Also, for each patient with
positive results for rotaviral infection, the status of the vaccine
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interogarea reprezentantului legal al copilului, fie prin verifi-
carea carnetului de dezvoltare a copilului si a registrului de
vaccinari de la locul de trai.

In functie de statutul vaccinal, esantionul de studiu (n=193)
a fost divizat in lotul ,Copii cu infectie rotavirald nevaccinati”
(n=121) si lotul ,,Copii cu infectie rotavirald vaccinati” (n=72).

Numarul necesar de pacienti s-a calculat in baza urmatoa-
rei formule:

n=[1/(1-f)x2(Z,+Z,’xP(1-P)/(P-P ]
n=[1/(1-0,1)x2(1,96+0,84)*x0,625x0,375/(0,50-0,75)*]=65
unde:

P - reusita tratamentului la pacientii cu infectie rotavirala
nevaccinati (in mediu, 50,0% conform [9]), (P0=0,50);

P, - reusita asteptata a tratamentului Tn lotul cu copii vac-
cinati ar fi de 75,0% (P1=0,75); P=(P0+P1)/2=0,625;

Za - valoare tabelara. Cand semnificatia statistica este de
95,0%, atunci coeficientul Za=1,96;

Zy- valoare tabelara. Cand puterea statistica a comparatiei
este de 80,0%, atunci coeficientul Zﬁ=0,84;

f - proportia subiectilor care se asteapta sa abandoneze
studiul din motive diferite de efectul investigat: g=1/(1-f),
f=10,0% (0,1).

Asadar, lotul de cercetare L,, care va include nu mai putin
de 65 de pacienti cu infectie rotavirala vaccinati (in continua-
re, Lotul vaccinati) silotul de control L, care va include nu mai
putin de 65 de pacienti cu infectie rotavirala nevaccinati (in
continuare, Lotul nevaccinati).

Datele colectate au fost numerizate prin intermediul pro-
gramului Microsoft Office Excell 2007. Rezultatele obtinute
au fost prelucrate cu ajutorul programului SPSS versiunea 22.
Pentru compararea diferentelor dintre loturi, a fost calculat
intervalul de incredere de 95% (95CI), criteriul (csi-patrat)
x2. Pragul de semnificatie a fost considerat obtinerea unui
p<0,05.

Rezultate

In ambele loturi a prevalat sexul masculin. In lotul copiilor
nevaccinati, au predominat cei cu varsta cuprinsa intre 6-12
luni (66,9%), comparativ cu lotul celor vaccinati, unde acest
grup de varsta a constituit 47,2%.

Pacientii inclusi in studiu au fost internati In stationar in
primele 3 zile de boala. La toti pacientii boala a inceput acut,
cu sindrom de intoxicatie (100% din cazuri la copiii nevac-
cinati, 82% din cazuri - la copiii vaccinati), caracterizat prin
alterarea starii generale, scaderea poftei de mancare si slabi-
ciune generala.

In Tabelul 1 este vizibild evolutia mult mai gravi a copiilor
nevaccinati, care au suportat infectia rotavirald, comparativ cu
cei vaccinati. Astfel, deshidratarea moderata si severa a con-
stituit 53,7% vs. 30,6%, 1n lotul celor vaccinati. Forma clinica
prin care a decurs infectia rotavirala s-a manifestat prin gas-
troenterocolitd In 81% din cazuri la nevaccinati siin 75% - la
cei vaccinati.

La copiii nevaccinati, voma a fost prezenta la 80%, febra -
la 76,9%, scaune cu incluziuni patologice - la 97,5%, in timp
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was established by questioning the caregiver with whom the
child was admitted to the hospital, checking the child’s devel-
opment booklet and checking the vaccination register at the
residence place.

Depending on the vaccine status, the study sample (n=193)
was divided into group “Unvaccinated children with rotaviral
infection” (n=121) and group “Vaccinated children with rotavi-
ral infection” (n=72).

Sample size was estimated, using the formula:

n=[1/(1-f)x2(Z +Z )*xP(1-P)/(P-P J’]
n=[1/(1-0.1)x2(1.96+0.84)*x0.625x0.375/(0.50-0.75)*]=65
where:

Po - according to the bibliographic data [9], the success of
the treatment in the unvaccinated patients constitutes on av-
erage 50.0% (P,=0.50);

P, - expected success of treatment in the vaccinated chil-
dren group will be 75.0% (P,=0.75); P=(P+P )/2=0.625;

Za - table value. When the statistical significance is 95.0%,
then the coefficient Za=1.96;

Zy- table value. When the statistical power of the compari-
son is 80.0%, then the coefficient ZB=0.84;

f - Proportion of subjects expected to abandon the study
for reasons other than the investigated effect q=1/(1-f),
f=10.0% (0.1).

Therefore, the L, research group will include no less than
65 patients vaccinated against rotaviral infection and the L
control group will include no less than 65 unvaccinated pa-
tients.

The data collected in the study were entered into the elec-
tronic table through the Microsoft Office Excel 2007 program.
The results were processed using the SPSS version 22 soft-
ware. For comparing the differences between groups, the 95%
confidence interval (95CI), the criterion (csi-square) x* was
calculated. Significance threshold was considered p<0.05.

Results

In both groups, male sex prevailed. Depending on age, in
the unvaccinated group, children aged 6-12 months predomi-
nated in 66.9% cases, compared to the vaccinated group, whe-
re this age group constituted only 47.2%.

The patients included in the study were admitted to the
hospital during the first 3 days of illness. In all patients, the
disease started with acute intoxication syndrome in 100% of
the cases in unvaccinated children compared with 82% in the
vaccinated children, characterized by alteration of the general
condition, decreased appetite and general weakness.

Table 1 shows the much more severe evolution of the un-
vaccinated children who supported the rotaviral infection,
compared with the vaccinated ones, thus the moderate and
severe dehydration constituting 53.7% vs. 30.6% in the vac-
cinated group. The clinical form in which rotaviral infection
occurred was manifested by gastro-enterocolitis in 81% of un-
vaccinated and 75% of those vaccinated.

In unvaccinated children vomiting was present in 80%, fe-
ver - in 76.9%, faeces with pathological inclusions - in 97.5%,
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Tabelul 1. Manifestdrile bolii diareice acute.
Table 1. Manifestations of acute diarrheal disease.

. o Nevaccinati Vaccinati
Diagnostic clinic o o
Clinical diaanosis Unvaccinated Vaccinated X2 p
4 (n=121) (n=72)
Gastroenterocolita acutd, fara deshidratare
4 0, 0,
Acute gastroenterocolitis, without dehydration 37 (30,6%) 36 (50,0%) 7,186 0,0073
Gastroenterocolita acutd, deshidratare moderata
4 0, 0,
Acute gastroenterocolitis, moderate dehydration 56 (46,4%) 17/(23,6%) 9,919 0.0016
Gastroenterocolita acutd, deshidratare severa
’ 0, 0,
Acute gastroenterocolitis, severe dehydration 5 (41%) 1(1,4%) 1,092 0.2960
Enterocolita acuta, fard deshidratare
0, 0,
Acute enterocolitis, without dehydration 19 (15,7%) 14 (19,4%) 0,434 0,5100
Enterocolita acuta, deshidratare moderata
’ 0, 0,
Acute enterocolitis, moderate dehydration 4(3.3%) 4 (5,6%) 0,596 0,4401
Notd: test statistic aplicat: x2.
Note: statistical test applied: x*.
Tabelul 2. Simptomele clinice ale infectiei rotavirale.
Table 2. Clinical symptoms of rotaviral infection.
Simptom Nevaccinati Vaccinati
S mp tom Unvaccinated Vaccinated X2 p
Vmp (n=121) (n=72)
Voma
0, 0,
Vomiting 98 (80,0%) 50 (69,4%) 1,821 0,0686
Febra 93 (76,9%) 54 (75%) 0,293 0,7694
Fever
Scaune lichide
0, 0,
Liquid feces 121 (100%) 72 (100%) 1,245 0,2133
Scaune cumucus 115 (95,0%) 60 (83,3%) 2,561 0,0104
Feces with mucus
Scaune cu spuma 3 (2,5%) 0 0,957 0,3383

Feces with foam

Notd: test statistic aplicat: x2.
Note: statistical test applied: x*.

Tabelul 3. Structura comorbiditatilor in loturile de studiu la copiii cu boala diareicd acuta de etiologie rotavirala.
Table 3. Structure of comorbidities in study groups in children with acute diarrheal disease of rotaviral etiology.

. s Nevaccinati Vaccinati
Entitate nosologica L L
Nozoloaical enti Unvaccinated Vaccinated X2 p

9 v (n=121) (n=72)

Slste.mul respirator (bronsl'te', pneumonl.l] 74 (61,1%) 38 (52,7%) 1,300 0,2541
Respiratory system (bronchitis, pneumonia)
Sistemul gastrointestinal o o
The gastrointestinal system 70 (57,8%) 27 (37,5%) 7,402 0,0065
Sistemul nervos (EPHI, ETI) 0 0
The nervous system (HIPE, TIE) 48 (40,0%) 6(83%) 22,299 0,0001
Sistemul reno-urinar (ITU) o o
The reno-urinary system (UTI) 27 (22,3%) 10 (13,8%) 2,097 0,1476
Sistemul hematopoietic (anemie) 27 (22,3%) 12 (16,6%) 0,906 0,3412
Hematopoietic system (anemia)
Dermatitd alergica o o
Allergic dermatitis 9 (7,4%) 6(8,3%) 0,051 08214
Malnutritie 7 (5,7%) 2 (2,8%) 0,857 0,3545
Malnutrition 7 B ! !
Patologii ORL o o
ENT dicedses 11 (9%) 1 (1,4%) 4,484 0,0342

Notd: test statistic aplicat: x2. EPHI - encefalopatie perinatala hipoxico-ischemicd; ETI - encefalopatie toxico-infectioasd; ITU - infectii ale tractului urinar.
Note: statistical test applied: x°. HIPE - hypoxico-ischemic perinatal encephalopathy; TIE - toxic-infectious encephalopathy; UTI - urinary tract infections.
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ce la copiii vaccinati aceste simptome au fost intalnite mai rar
(Tabelul 2).

In Tabelul 3 este redati frecventa comorbidititilor infectiei
rotavirale. Se observa o predominare a patologiilor sistemul
respirator (bronsite, pneumonii), cu o incidenta de 61,1%, fi-
ind urmat de patologii ale sistemului gastrointestinal (57,8%).
Locul trei revenind patologiilor sistemul nervos (encefalopa-
tie perinatala hipoxico-ischemica, encefalopatie toxico-infec-
tioasa).

Durata medie de spitalizare in grupul copiilor nevaccinati
a constituit 6,7 zile, in timp ce la copiii vaccinati aceasta a fost
de 6 zile.

Etiologia rotavirala a bolii diareice acute a fost confirmata
la toti pacientii inclusi in studiu. In 73,6% dintre cazurile bolii
diareice acute de etiologie virala s-a asociat si flora bacteriana,
mai semnificativ la copiii nevaccinati. Astfel, in lotul nevacci-
nat, au predominat Klebsiella pneumoniae si Proteus mirabilis
cu 5%, dublu fata de lotul vaccinat, fiind urmate de Staphylo-
coccus aureus si Citrobacter freundii, cu o rata de 4%, in 2,5%
s-au depistat Escherichia coli atipicd h+ si Klebsiella oxytoca
(Tabelul 4).
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whereas in vaccinated children these symptoms were less fre-
quent (Table 2).

Table 3 shows the frequency of comorbidities that occurred
concurrently with rotaviral infection. There is a predominance
of pathologies of the respiratory system (bronchitis, pneumo-
nia) with an incidence of 61.1%, followed by pathologies of
the gastrointestinal system with 57.8%, the third place being
the pathologies of the nervous system (perinatal hypoxic-is-
chemic encephalopathy, toxic-infectious encephalopathy).

Thus, the average length of hospitalization in the group of
unvaccinated children was 6.7 days, while in the vaccinated
children the average duration was 6 days.

The rotaviral etiology of acute diarrheal disease was con-
firmed in all patients included in the study. In 73.6% of ca-
ses of acute diarrheal disease of viral etiology, bacterial flora
was associated, more significantly in unvaccinated children.
Thus, in the unvaccinated group, Klebsiella pneumoniae and
Proteus mirabilis predominated with 5%, double compared
with the vaccinated group, followed by Staphylococcus aure-
us and Citrobacter freundii at a rate of 4%. In 2.5% atypical
h+ Escherichia coli and Klebsiella oxytoca were detected. The
etiological structure of rotaviral infection is shown in Table 4.

Tabelul 4. Suprainfectia bacteriana a copiilor afectati de infectie rotavirala.

Table 4. Bacterial overinfection of children affected by rotaviral infection.

. Nevaccinati Vaccinati
Infectie . .
in fecéion Unvaccinated Vaccinated X2 p
(n=121) (n=72)

Mono-infectie rotavirala

ono-iectie roravirara 84 (69,4%) 53 (73,6%) 0,620 0,5354
Rotaviral mono-infection
Asoci bacteriana (total

sociere bacteriand (total) 37 (30,6%) 19 (26,4%) 0,620 0,5354
Bacterial association (total)
= Staphylococcus aureus 13,5% 21% 0,515 0,4730
. Staph)./lococa{s aureus asociat cu alte t?acterii gram (+) / 13.5% 21% 0515 0,4730

associated with other gram (+) bacteria
= Klebsiella pneumoniae, Klebsiella oxytoca 24,3% 16% 0,504 0,4780
= Klebsiell iata Ite bacterii

e SI'e a as<?01a a cu alte bacterii grafn #)/ 27% 0% 0.467 04944

associated with other gram (+) bacteria
= Escherichia coli 8,1% 21% 1,879 0,1705
= Proteus vulgaris, Proteus mirabilis 19% 10,5% 0,659 0,4169
= Alti agenti patogeni / other pathogens (Citrobacter freundii, Pseudomonas aeruginosa) 19% 10,5% 0,659 0,4169

Notd: test statistic aplicat: x2.
Note: statistical test applied: x*.

in studiul efectuat, acetonuria s-a constatat la 47 de co-
pii nevaccinati vs. 20 de copii vaccinati. Astfel, corpi cetonici
in urina In cantitate marcatd (2150 mg/dl) s-au depistat la
21,3% din cazuri In grupul celor nevaccinati, comparativ cu
5% la copiii din lotul vaccinat.

La pacientii cu infectie rotavirala, in perioada prevaccinalg,
cele mai frecvent intdlnite genotipuri au fost G4P[8], G3P[8]
si G9P[8]. In perioada postvaccinali, pe primul loc s-au situat
genotipurile G2P[4] si G4P[8]. Frecventa genotipurilor identi-
ficate la pacientii cu infectie rotavirala pana si dupa vaccinare
este prezentata in Tabelul 5.

In the performed study, acetonuria was found in 47 unvac-
cinated children vs. 20 vaccinated children. Thus, ketone bo-
dies in the urine in marked quantity (2150 mg/dl) were found
in 21.3% of the cases in the unvaccinated group, compared
with 5% in the children from the vaccinated group.

Of the total number of genotypes samples, the incidence
of genotypes identified in patients with rotaviral infection du-
ring the prevaccinal period, the most commonly encountered
genotypes were G4P[8], G3P[8] and GIP[8]. In the post-vacci-
ne period, their frequency decreased in the first place, being
the genotypes G2P[4] and G4P[8]. The incidence of genotypes
identified in patients with rotaviral infection up to and after
vaccination is shown in Table 5.
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Tabelul 5. Genotipurile identificate la pacientii cu infectie rotavirala pana si dupa vaccinare.
Table 5. Identified rotaviral infection genotypes in patients before and after vaccination.

. Nevaccinati Vaccinati
Genotip . .
Genotvpe Unvaccinated Vaccinated X2 p

7P (n=121) (n=72)
G1P[8] 1(1,7%) 4 (7,7%) 2,228 0,1356
G2P[4] 1(1,7%) 14 (27%) 14,525 0,0001
G2P[6] 0 1(1,9%) 0,919 0,3377
G3P[8] 9 (15,7%) 3(57%) 2,768 0,0962
G3+G4P[8] 1(1,7%) 0 0,743 0,3886
G4P[8] 34 (59,5%) 25 (48%) 1,435 0,2310
G9P[8] 11 (19,7%) 5(9,7%) 2,121 0,1453
Notd: test statistic aplicat: x*.
Note: statistical test applied: x°.

Discutii Discussion

Rotavirusul este unul dintre cei mai importanti agenti ca-
uzali ai bolii diareice acute deshidratante si este implicat in
12,0-71,0% din cazurile de gastroenterita acuta spitalizate. in
tarile dezvoltate, rotavirusurile cauzeaza dela 1/3 panala 1/2
din toate diareile grave. Astfel, in SUA anual se inregistreaza
circa 3 mln cazuri de infectie rotavirala (IRV), ceea ce determi-
nad 67 mii de spitalizari (250 mii zile-pat) si mai mult de 100
cazuri de deces [10].

in 2006, au fost elaborate si autorizate doud vaccinuri vii
atenuate: Rotarix® si RotaTeq®. Rotarix® este un vaccin mo-
novalent, derivat dintr-un izolat uman G1P[8]. RotaTeq® este
pentavalent, constand dintr-un amestec de mono-reasortanti,
rotavirusi umani-bovinici, care transporta genele care codifica
proteinele G1, G2, G3, G4 si P[8] umane intr-un fond genetic
al rotavirusului bovin Wi79 (G6P[5]). Ambele vaccinuri s-au
dovedit a fi foarte eficiente in studiile clinice si au fost incluse
in schema nationala obligatorie a vaccinarii copiilor in peste
100 de tari, incepand cu anul 2006. Studiile post-marketing
au aratat ca ambele vaccinuri sunt foarte eficiente la nivel de
populatie.

Moldova a fost prima tara din Regiunea Europeana a OMS
care a introdus vaccinarea cu rotavirus in programul de imuni-
zare de rutina al copiilor. in vaccinul utilizat in Moldova, sunt
prezente genotipurile G4, G2 si G9, care acopera o buna parte
de tulpini ale rotavirusurilor circulante in populatia din tara,
conform datelor monitorizarii si supravegherii santineld la co-
pii pana la varsta de 5 ani.

Conform datelor noastre, acesta este primul studiu al pa-
cientilor cu infectie rotavirala pana si dupa vaccinare in Repu-
blica Moldova si care a analizat potentialul profilactic al vacci-
nului antirotaviral in tara. Cu toate ca vaccinurile au fost foarte
eficiente in tarile cu venituri mari, ele s-au dovedit a fi mult
mai putin eficiente in tarile cu venituri mici si mijlocii. Boala
asociata cu rotavirus a fost cauza mortii la peste 200.000 de
copii cu varste mai mici de 5 ani in intreaga lume in 2013.

Rotavirus is one of the most important causative agents of
acute dehydrating diarrheal disease and is involved in 12.0-
71.0% of acute hospitalized gastroenteritis cases. In develo-
ped countries rotaviruses cause from 1/3 to 1/2 of all serious
diarrhea. Thus, about 3 million cases of rotaviral infection
(RVI) are registered annually in the USA, which causes 67
thousand hospitalizations (250 thousand day/bed) and more
than 100 cases of deaths [10].

In 2006, two live attenuated vaccines were developed and
authorized: Rotarix® and RotaTeq® Rotarix is a monovalent
vaccine derived from a human G1P isolate [8]. RotaTeq® is a
pentavalent, consisting of a mixture of mono-reassortants hu-
man bovine rotavirus, which transports genes encoding human
G1, G2, G3, G4 and P[8] proteins into a genetic background of
Wi79 bovine rotavirus (G6P[5]). Both vaccines have proven to
be very effective in clinical trials and have been included in the
mandatory national vaccination scheme for children in over
100 countries since 2006. Post-marketing studies have shown
that both vaccines are highly effective at the population level.

Moldova was the first country in the WHO European Regi-
on to introduce rotavirus vaccination into the routine immu-
nization program for children. In the vaccine used in Moldova
are present the genotypes G4, G2, G9 that cover most strains
of circulating rotaviruses in the population of the country ac-
cording to the monitoring and sentinel surveillance data in
children up to the age of 5 years.

According to our data, this is the first research study of
patients with rotaviral infection even after vaccination in the
Republic of Moldova and who analyzed the prophylactic po-
tential of the antirotaviral vaccine in our country. Given that
vaccines have been very effective in high-income countries,
they have proven to be considerably less powerful in low- and
middle-income countries. The disease associated with rotavi-
rus was the cause of death in more than 200,000 children aged
<5 years worldwide in 2013.
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Ulrich Desselberger a stabilit faptul ca eficacitatea vaccinu-
lui a fost ridicatd 1n tarile cu venituri mari, cu rate de protectie
impotriva bolii RV severe la 80-90%, pe cand in tdrile cu veni-
turi mici si medii, aceasta a fost cu 30-50% mai mica. Au fost
analizati diferiti factori, cu implicare potentiala in reducerea
eficientei vaccinarii: malnutritia, starea microbiotei intestina-
le, administrarea vitaminei D3, co-infectiile, imaturitatea sis-
temului imun la sugari si factorul genetic [11].

Raul F. Velazquez a efectuat o meta-analiza referitoare la
eficienta vaccinului, in care a demonstrat o scadere a spitaliza-
rilor si a adresarilor la departamentul de urgenta a copiilor cu
infectie rotavirala [12].

Un alt studiu, efectuat in Romania de catre Victoria Birlutiu
si Rares Mircea Birlutiu in perioada 1 ianuarie 2011 - 31 de-
cembrie 2012, a avut drept scop urmadrirea sezonalitatii bolii,
aspectele clinice, elementele de gravitate ale bolii, examinarile
de laborator, necesitatea reechilibrarii parenterale, costurile
spitalizarii. Lotul de studiu a constituit 236 de copii cu infec-
tie rotavirald, cu varsta cuprinsa intre 0 si 16 ani, monitorizati
de serviciile de boli infectioase la copii din or. Sibiu. Astfel, au
fost diagnosticate 114 cazuri in 2011 si 122 - in 2012, mai
frecvent, in lunile reci. Raportul pe sexe (M/F) a fost de 1,42:1
in 2011 si de 1,18:1 in 2012. Grupul de varsta de 1-3 ani a
constituit 58,90%. O evolutie medie spre severad a bolii au pre-
zentat 91 (79,82%) din copiiin anul 2011 si 112 (91,80%) - in
2012. Cate 15 copii au prezentat manifestari neurologice si in-
suficienta renalad acuta. Debutul sever al maladiei a condus la
spitalizare in primele 24 de ore in 41,23% din cazuri in 2011
siin 51,64% din cazuri in 2012. O diaree cu o durata de peste
6 zile a fost documentata n 62 (54,39%) de cazuri in 2011 si
in 75 (61,48%) de cazuriin 2012. Cazurile cu deshidratare se-
vera au fost Intalnite la copiii cu varsta cuprinsa intre 1-12 luni
si au fost asociate cu trombocitopenie, leucopenie, cresterea
PCR (probabilitate 0,42), dezechilibre hidro-electrolitice cu
semne de encefalopatie. Studiul respectiv evidentiaza asocie-
rea frecventd a hiponatremiei (<130 mEq/1) cu gastroenterita
rotavirald (83 de cazuri in 2011 si 51 de cazuri in 2012). in
acest context, este de mentionat faptul ca vaccinul rotaviral in
Romania nu a fost inclus in Programul National de Imunizari
[13].

Studiul efectuat de catre Stela Gheorghita a obtinut rezul-
tate ce indica un impact favorabil al programului de vaccinare
asupra bolii rotavirale la copiii din Chisinau, Moldova. Vacci-
narea contra rotavirusului cu 2 doze a redus spitalizarea cu
79% si evolutia severa a bolii cu 82%. in ansamblu, spitaliziri-
le cu rotavirus au scazut cu doud treimi pana in al doilea an al
programului, Intr-un model compatibil cu impactul vaccinului.
Scaderea cea mai mare a ratei de spitalizare a fost observata
in randul copiilor mai mici de 1 an in primul an dupa imple-
mentarea vaccinarii, si a celor mai mici de 2 ani - in al doilea
an dupi punerea in aplicare a vaccinului. in plus, au existat
scaderi clare a numarului de spitalizari cu rotavirus pentru
toti copiii mai mici de 5 ani, incluzand si cohortele nevacci-
nate, fapt care indica la o protectie indirect3, care rezultd din
imunizarea copiilor [1].

Eficacitatea vaccinarii cu 2 doze in Moldova, in special, im-
potriva cazurilor severe, atinge 84% (95CI: 65% - 93%). Pro-
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According to a study realised by Ulrich Desselberger, it was
established that while vaccine effectiveness was high in high-
income countries, with severe rotavirus disease protection ra-
tes at 80-90%, in low- and middle-income countries it was by
30-50% lower. Different factors were analyzed here that were
identified or suggested to be involved in the differences in effi-
cacy of the rotaviral vaccine, including malnutrition, intestinal
microbiota status, vitamin D3 administration, co-infections,
immunity of the infant immune system and genetic factor [11].

Ratl F. Velazquez performed a systematic review and me-
ta-analysis to describe, compare and synthesize the effecti-
veness of the vaccine, from randomized clinical trials prior
to authorization, finding a decrease in hospitalizations and
addresses to the children’s emergency department. with ro-
taviral infection [12].

Another study carried out in the neighboring country
Romania (2014) by Victoria Birlutiu and Rares Mircea Birlu-
tiu between January 1, 2011 - December 31, 2012, aimed at
tracking the seasonality of the disease, the clinical aspects,
the severity of the disease, the laboratory examinations, the
need for parenteral rebalancing, the costs of hospitalization.
The study group consisted of 236 children (2011 - 114 cases,
2012 - 122 cases) between 0 and 16 years old with rotaviral
infection in the infectious diseases services in children in Si-
biu. Thus, 114 cases were diagnosed in 2011, respectively 122
in 2012, more frequently in the cold months, more frequently
in the male gender, sex ratio M/F 1.42:1 in 2011, 1.18:1 in
2012, in the group aged 1-3 years - 58.90%. 91 cases in 2011
- 79.82%, respectively 112 cases in 2012 - 91.80% with an
average / severe score. Fifteen cases showed neurological ma-
nifestations, 15 cases acute renal failure. Severe onset cases
led to hospitalization in the first 24 hours: 41.23% of cases
in 2011 and 51.64% in 2012, prolonged with diarrhea over
6 days-it was established in 62 cases (54.39%) in 2011 and
75 cases (61.48%) in 2012. Cases with severe dehydration
were found in children aged 1 to 12 months, being associated
with thrombocytopenia, leukopenia, PCR increase (probabili-
ty 0.42), hydro-electrolyte imbalances associated with signs of
encephalopathy. This study highlights the frequent associati-
on of hyponatremia (<130 mEq/1) from electrolyte imbalance
with rotavirus gastroenteritis, 83 cases in 2011 and 51 cases
in 2012. In this context it is worth mentioning that in Romania
the rotaviral vaccine was not included in National Immuniza-
tion Program [13].

The study peformed by Stela Gheorghita obtained results
that indicate a favorable impact of the vaccination program
on rotaviral disease in children from Chisinau, Moldova. Two-
dose rotavirus vaccination reduced hospitalization by 79%,
and severe disease progression was reduced by 82%. Overall,
hospitalizations with rotavirus decreased by two-thirds until
the second year of the program, in a model compatible with
the impact of the vaccine. The decrease was the largest of the
vaccinated cohorts children <1 year in the first year and <2
years in the second year after vaccine implementation. In ad-
dition, there were clear decreases in the number of rotavirus
hospitalizations for all children <5 years old, including unvac-



portia este, In mare masura, compatibila cu estimarile privind
eficacitatea vaccinurilor (VE) din alte tari cu mortalitate sca-
zuta (straturile de mortalitate A si B ale OMS). VE este de 85%
(95CI: 80% - 88%), estimata pe baza analizei globale a 8 stu-
dii, care au inclus, 1n total, peste 32.000 de participanti [14].

Concluzii

Morbiditatea prin infectia rotavirala (IRV) a scazut consi-
derabil ca urmare a implementarii vaccinului rotaviral. Sezo-
nalitatea infectiei in perioada rece a anului, cu afectarea cres-
cuta a sugarului dupa 6 luni, este pastrata.

Evolutia clinica a infectiei rotavirale a fost mai usoara la
sugarii vaccinati vs. cei nevaccinati. In rezultatul vaccinrii
conform Programului National de Imunizari, s-au modificat
tulpinile rotavirale circulante in tara. Rezultatele studiului au
reconfirmat necesitatea implementérii vaccinului Rotarix®, ce
contine genotipurile G4, G2, G9 prin programul National de
Imunizari (anul 2012), pentru reducerea poverii infectiei ro-
tavirale asupra sistemului de sanatate din Republica Moldova.
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cinated cohorts, suggesting indirect protection resulting from
immunization of children [1].

Estimation of the efficacy of 2-dose vaccination in Mol-
dova, especially against severe cases at 84% (95CI: 65% to
93%), is largely compatible with the estimates of vaccine ef-
fectiveness in other countries with low mortality (in the mor-
tality layers A and B of WHO) VE is 85% (95CI: 80% to 88%)
based on the overall analysis of 8 studies, including >32,000
participants [14].

Conclusions

The morbidity due to the rotaviral infection (RVI) decrea-
sed considerably as a result of the implementation of the ro-
taviral vaccine, keeping the seasonality of the infection in the
cold period of the year with the increased affect in the infant
after 6 months.

Clinical progression of rotaviral infection was easier in vac-
cinated vs. unvaccinated infants. As a result of the vaccination
according to the National Immunization Program, the rotavi-
ral strains circulating in the country have changed. The results
of the study reconfirmed the need to implement the Rotarix®
vaccine containing G4, G2, G9 genotypes through the National
Immunization Program (y. 2012) in order to reduce the bur-
den of rotaviral infection on the health system in the Republic
of Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana 1n prezent nu a fost cercetatd influenta comparativa a
coptizinei bisulfat si a substantei de referinta, berberinei bi-
sulfat, asupra evolutiei hepatitei toxice acute.

Ipoteza de cercetare

Descrierea rezultatelor preclinice obtinute ar facilita studi-
erea proprietatilor farmacologice ale coptizinei bisulfat in
cercetdrile clinice ulterioare, cu adaptarea tratamentului aso-
ciat al maladiei.

Noutatea adusa literaturii stiintifice din domeniu

Articolul elucideaza date despre indicii hepatici obtinuti
la administrarea coptizinei bisulfat in dozele 1 mg/kg si 5
mg/kg timp de 7 si 14 zile, comparativ cu administrarea ber-
berinei bisulfat, in doze si termeni similari. In premieri s-a
dovedit eficienta coptizinei bisulfat asupra hepatitei toxice
acute, comparativ cu berberina bisulfat care, practic, nu a
influentat evolutia hepatitei toxice experimentale in dozele
cercetate, fiind inferioara coptizinei bisulfat.

Rezumat

Introducere. Relatari despre efectele farmacologice si to-
xicologice ale extractelor din rostopasca se intalnesc frecvent,
insa, in foarte putine lucrari se cerceteaza actiunea alcaloizilor
puri, preponderent ai berberinei bisulfat. Din aceste conside-
rente, scopul cercetarii actuale a fost evaluarea eficientei cop-
tizinei bisulfat asupra parametrilor hepatici in hepatita toxica
experimentald, comparativ cu berberina bisulfat.
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What is not known yet, about the topic

So far, the comparative influence of coptisine bisulfate and a
reference substance, berberine bisulfate, on the development
of acute toxic hepatitis has not been investigated.

Research hypothesis

The description of the obtained preclinical results would
facilitate the study of the pharmacological properties of copti-
sine bisulfate in further clinical research as well as the adapta-
tion of associated disease treatment.

Article’s added novelty on this scientific topic

The article elucidates liver indicators obtained with copti-
sine bisulfate administered in doses of 1 mg/kg and 5 mg/kg
for 7 and 14 days compared to berberine bisulfate in similar
doses and terms. For the first time, the efficacy of coptisine
bisulfate on acute toxic hepatitis was demonstrated compared
to berberine bisulfate, which practically did not influence the
evolution of experimental toxic hepatitis at investigated doses,
being inferior to coptisine bisulfate.

Abstract

Introduction. There are frequent reports of the pharma-
cological and toxicological effects of the celandine extracts,
but very few works about the action of pure alkaloids, mainly
berberine bisulfate. For these reasons, the current research
goal was to evaluate the efficacy of coptisine bisulfate on he-
patic parameters in experimental toxic hepatitis compared to
berberine bisulfate.



Material si metode. Este un studiu prospectiv, compara-
tiv, experimental. Acordul Comitetului de Etica a Cercetarii a
fost obtinut. Au fost incluse 110 animale experimentale, sana-
toase din punct de vedere medical, care nu au fost inrolate in
alte studii stiintifice pana la momentul cercetarii preclinice si
carora li s-a modelat hepatita toxica acuta cu tetraclorura de
carbon (CCl,) sili s-a administrat coptizina bisulfat (coptizind)
si berberina bisulfat (berberind). Lotul martor a inclus cate 5
animale intacte, carora li s-a administrat subcutanat ulei de
masline steril. Dupa eutanasiere, a fost recoltat sangele pentru
studiul parametrilor biochimici in Laboratorul Central de Cer-
cetdri Stiintifice a Universitatii de Stat de Medicina si Farmacie
»Nicolae Testemitanu”. Relevanta statistica intre diferite loturi
s-a calculat in baza valorilor medii, deviatiei si erorii standard,
testului de semnificatie t-Student.

Rezultate. La modelarea hepatitei toxice acute prin CCl,
s-a constatat o majorare semnificativa a activitatii AIAT, cu o
crestere mai putin importanta a activitatii ASAT. Administra-
rea coptizinei in doza de 1 mg/kg timp de 7 zile pe fundalul
CCl, a preintdmpinat majorarea activitdtii transaminazelor,
mentinandu-le in limitele animalelor din lotul martor, fapt
confirmat si prin mentinerea valorilor coeficientului de Ritis,
iar in doza de 5 mg/kg, practic, nu a preintdmpinat majorarea
activitatii AIAT, cu o diminuare a AsAT. in aceste conditii, coe-
ficientul de Ritis a constituit 1,42 in lotul cu coptizina fata de
1,18 in cel cu CCl,. La utilizarea berberinei in doza de 1 mg/
kg timp de 7 zile, pe fundalul modelarii afectiunii hepatice,
s-a constatat cd activitatea AsAT era in limitele valorilor ani-
malelor din lotul martor, In timp ce activitatea AIAT a crescut
esential fatd de lotul martor si chiar cel cu CCl,; in doza de 5
mg/kg, activitatea transaminazelor a crescut atat fata de lotul
martor, cat si fata de cel cu hepatita experimentala, confirmat
si prin coeficientul de Ritis, cu valori la nivelul animalelor cu
leziune hepatica.

Concluzie. La animalele cu hepatita experimentala, cop-
tizina manifestd un efect protector in doza de 1 mg/kg, timp
de 7 zile, prevenind dezvoltarea afectiunii hepatice. in doza
de 5 mg/kg, aceasta, practic, nu preintampina leziunea toxi-
ca a tetraclorurii de carbon, dupa 14 zile determinand chiar
0 majorare a activitatii transaminazelor. Astfel, putem relata
un efect dependent de doz3, fiind obtinute date stiintifice care
confirma ca extractele din Chelidonium majus pot manifesta
hepatotoxicitate proportionala cu doza.

Cuvinte cheie: coptizina, berbering, tetraclorura de car-
bon, hepatotoxicitate, transaminaze.

Introducere

Rostopasca, Chelidonium majus L., este o plantda medicina-
13 din familia Papaveraceae, care in popor poartd numele de
,buruiana sfantd”, ,negelarita”, ,iarba randunicii”. Se considera
rezistenta atat pe timp torid si secetos de vara, cat si pe timp
rece de iarna, cand poate fi gasita sub zapada.

Despre rostopasca se cunoaste inca din antichitate. Lucra-
rile lui Paracelsus, Dioscordies indicau despre proprietatile
miraculoase si benefice ale plantei. Astazi, ea poate fi intalnita

in Europa, America de Nord, Asia, inclusiv, Republica Moldova.

Influenta coptizinei si berberinei in hepatita toxicd acutd

Material and methods. It is a prospective, comparative,
experimental study. The Agreement of the Ethics Committee
of Research is obtained. There were 110 experimental animals
included, healthy from a medical point of view and not en-
rolled in other scientific studies until the pre-clinical research.
They were treated with carbon tetrachloride (CCl,) to induce
toxic hepatitis and coptisine bisulfate (coptisine) and berber-
ine bisulfate (berberine) were used as a remedy. The witness
group included 5 intact animals, which received sterile olive
oil subcutaneously. After euthanasia, the blood was collected
for the study of biochemical parameters in the Central Labo-
ratory of Scientific Research of the Nicolae Testemitanu State
University of Medicine and Pharmacy. The statistical relevance
between different groups was calculated based on the mean
values, the deviation and the standard error, the t-Student sig-
nificance test.

Results. In the modeling of acute toxic hepatitis by CCl,
there was a significant increase in ALT activity with a less im-
portant increase in AST activity. Administration of coptisine at
adose of 1 mg/kg for 7 days after CCl, prevented the increase of
transaminase activity, keeping them within the witness group
ranges, which was confirmed by maintaining the De Ritis Ratio
and ata dose of 5 mg/kg practically did not prevent the increase
of the ALT activity with a decrease in the AST. Under these con-
ditions, the De Ritis Ratio was 1.42 in the group with coptisine
versus 1.18 in the CCl, one. The use of berberine at the dose of
1 mg/kg for 7 days on the background of liver disease model-
ing revealed that the activity of AST was within the limits of the
animals in the witness group, while that of ALT increased es-
sentially from the witness group and even the CCl, group; in the
5 mg/kg dose, transaminase activity increased both from the
witness group and experimental hepatitis group, confirmed by
the De Ritis Ratio values of animals with hepatic injury.

Conclusion. According to the results, we can deduce that
in animals with experimental hepatitis, coptisine exhibits a
protective effect at the dose of 1 mg/kg for 7 days, prevent-
ing the development of liver disease, while in the dose of 5
mg/kg practically does not prevent the toxic lesion of carbon
tetrachloride, after 14 days even causing an increase in trans-
aminase activity. Thus, we can report a dose-dependent effect,
obtaining scientific data that extracts from Chelidonium majus
may exhibit hepatotoxicity.

Key words: coptisine, berberine, carbon tetrachloride,
hepatotoxicity, transaminases.

Introduction

Celandine, Chelidonium majus L., is a medicinal plant of
the Papaveraceae family, also called “holy weed”, “nipplewort”,
and “swallowwort”. It is considered resistant both to torrid
and dry summer and winter’s cold weather, when it can be
found under the snow.

Celandine has been known since antiquity; the works of
Paracelsus, Dioscordies, showed the miraculous and benefi-
cial properties of the plant. Today it can be found in Europe,
North America, Asia, and in the Republic of Moldova as well.



Influence of coptisine and berberine in acute toxic hepatitis

Interesul sporit fata de efectele farmacologice ale plantei
s-a pastrat pana in zilele noastre, cercetatorii stiintifici incer-
cand tot mai frecvent sa cerceteze activitatea farmacologica a
alcaloizilor prezenti in Chelidonium majus.

Conform Zielinska S. et al. (2018) si Ye X. et al. (2009),
una dintre indicatiile cele mai raspandite ale rostopascai este
patologia hepatica. Se considera ca proprietdtile hepatopro-
tectoare sunt atribuite alcaloizilor izochinolinici - berberina,
coptizina, sanguinarina, cheleretrina etc., prezentand efect
benefic asupra functiilor ficatului si care manifesta un sir de
efecte farmacologice, precum: antioxidant, coleretic, antiin-
flamator si imunomodulator (coptizina, berberina, protopina,
cheleritrina, sanguinarina, acidul chelidonic) [11, 12].

Gilca M. et al. (2010), Maji A. et al. (2015), au demonstrat
in studii experimentale ca extractul din rostopasca nu alterea-
za In norma functiile ficatului, dar extractul si alcaloizii pot
preveni leziunile hepatice induse de CCl,, paracetamol, prin
diminuarea activitatii enzimelor (AlAT, AsAT, FA) si nivelului
bilirubinei [3, 6]. Un rol important prezinta efectul antioxi-
dant, ce previne actiunea negativa a stresului oxidativ asupra
hepatocitelor, fiind mai pronuntat la extractul din rostopasca
ce contine un sumar de alcaloizi. Acest efect este cauzat, dupa
parerea Ye X. et al. (2009) si Zielinska S. et al. (2018), de capta-
rea radicalilor liberi (hidroxil, peroxil, hipoclorid) si anionilor
(superoxid, singlet) prin cresterea activitatii enzimelor antio-
xidante (catalaza, superoxid reductaza, superoxid dismutaza
MnSOD) si ameliorarea markerilor de distrugere a celulelor si
inflamatiei: nivel scazut al proteinei TNF-a, IL-6, NFkB, p65,
cas-3,iNOS [11, 12].

In Monografia OMS (2010) este remarcat ci, la administra-
rea intragastrala a extractului din rostopasca (doze de 12,5,
62,551 125 mg/kg de 2 ori pe saptamana timp de 3 saptadmani),
s-a determinat reducerea veridica a activitatii AIAT, AsAT, fos-
fatazei alcaline, LDH si nivelului bilirubinei cu restabilirea ni-
velului colesterolului, modificat la administrarea tetraclorurii
de carbon, iar la examinarea histologica s-a determinat micso-
rarea numarului hepatocitelor necrotizate si a crescut de 2 ori
eliminarea bilei [13].

Mitra et al. (1996), Gilca M. et al. (2010), au demonstrat
prin studii experimentale efectul hepatoprotector al berberinei
si coptizinei la animale de laborator cu hepatita toxica indusa
cu tetraclorura de carbon. Ei au determinat scaderea necrozei
celulare, absenta fibrozei si reducerea nivelului de lipide. Me-
canismele de actiune hepatoprotectoare au presupus amelio-
rarea stresului oxidativ, prin restabilirea peroxidarii lipidelor,
speciilor intracelulare de oxigen reactiv, nivelului glutationului
redus (GSH) si normalizarea apoptozei scazute prin fragmenta-
rea nucleului, eliberarea citocromului C, activarea caspazei 3 [3,
7]. Conform datelor obtinute de Chai F. et al. (2018), coptizina a
manifestat un efect protector asupra leziunilor hepatice la ad-
ministrarea timp de 7 zile soarecilor, prin reducerea nivelului
de lipopolizaharide si D-galactozamina (LPS/D-GalN). Hepa-
totoxicitatea cauzata de toxic a fost, de asemenea, ameliorata
in vivo la soareci si ex vivo In culturi de hepatocite [2]. Au fost
redusi la nivele intermediare parametrii biochimici (activitatile
AlAT, AsAT si fosfataza alcalind) la animalele de control si la cele
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The increased interest in the pharmacological effects of the
plant has been preserved to this day, with scientific research-
ers increasingly trying to investigate the pharmacological ac-
tivity of the alkaloids present in Chelidonium majus.

According to Zielinska S. et al. (2018) and Ye X. et al. (2009),
one of the most widespread indications of the celandine is
the liver pathology. It is considered that the hepatoprotective
properties are attributed to the isoquinoline alkaloids - ber-
berine, coptisine, sanguinarine, chelerythrine etc., which have
a beneficial effect on the liver functions and exhibit a range of
pharmacological effects such as antioxidant, choleretic, anti-
inflammatory and immunomodulatory (coptisine, protopine,
berberine, chelerythrine, sanguinarine, chelidonic acid) [11,
12].

Gilca M. et al. (2010), Maji A. et al. (2015), have shown in
their experimental studies that celandine extract does not al-
ter liver function, and the extract and alkaloids can prevent
CCl4-induced and paracetamol-induced liver damage by de-
creasing enzyme activity (ALT, AST, ALP) and bilirubin levels
[3, 6]. An important role is represented by the antioxidant
effect with the negative effect of the oxidative stress on the
hepatocytes, being more pronounced in the extract from the
celandine which contains a number of alkaloids. This effect is
caused, in the view of Ye X. et al. (2009) and Zielinska S. et al.
(2018), by the capture of free radicals (hydroxyl, peroxyl, hy-
pochlorite) and anions (superoxide, singlet) by increasing the
activity of antioxidant enzymes (catalase, superoxide reduct-
ase, superoxide dismutase MnSOD) and improving markers of
cell destruction and inflammation: decreased level of TNF-«,
IL-6, NFkB, p65, cas-3,iNOS [11, 12].

In the WHO Monograph (2010), it is noted that the oral ad-
ministration of the extract from the celandine (doses of 12.5,
62.5 and 125 mg/kg twice a week for 3 weeks) resulted in a
true reduction in activity of ALT, AST, alkaline phosphatase,
LDH and bilirubin levels with the cholesterol level stabilizing,
modified at the administration of carbon tetrachloride. Histo-
logical examination showed a decrease in the number of nec-
rotizing hepatocytes and a double increase in the elimination
of the bile [13].

Mitra et al. (1996), Gilca M. et al. (2010), demonstrated, in
experimental studies, the hepatoprotective effect of berberine
and coptisine in laboratory animals with carbon tetrachloride
induced toxic hepatitis. They have reduced cell necrosis, lack
of fibrosis and reduced lipid levels. Mechanisms of hepatopro-
tective action have supposedly ameliorated oxidative stress by
restoring lipid peroxidation, intracellular reactive oxygen spe-
cies, reduced glutathione (GSH) and normalization of apopto-
sis decreased by nucleus fragmentation, cytochrome C release,
caspase 3 activation [3, 7]. According to the data obtained by
Chai E et al. (2018), coptisine showed a protective effect on
hepatic injuries for mice during a 7 day course by reducing
the level of lipopolysaccharides and D-galactosamine (LPS/D-
GalN). Hepatotoxicity caused by the toxin was also decreased
in vivo in mice and ex vivo in hepatocyte cultures [2]. Biochem-
ical parameters (ALT, AST and alkaline phosphatase activities)
were reduced to intermediate levels in control animals and



tratate cu tetraclorura de carbon conform datelor obtinute de
catre Ye X. et al. (2009), Hu Y. et al (2017) [5, 11].

Zielinska S. et al. (2018), in studii clinice cu produse care
contin extract de Chelidonium majus, au stabilit ca la pacien-
tii cu afectiuni hepatobiliare (colelitiaza, colangita, colecisti-
td, sindrom postcolecistectomic, hepatita toxica alcoolica) se
atestda Imbunatatirea semnificativa a parametrilor clinici, in-
strumentali si de laborator (bilirubina, transaminaze, tabloul
sangelui). Cercetarile preclinice, efectuate pe hamsteri si so-
bolani (carora le-a fost inlaturata vezica biliara si n-au raspuns
la tratamentul traditional), au demonstrat actiune colecisto-
kinetica prin stimularea musculaturii vezicii biliare de catre
berberina [12].

In baza datelor literaturii stiintifice mentionate anterior,
s-a constatat efectul hepatoprotector al coptizinei si berberi-
nei, alcaloizi protoberberinici cu continut bogat in Chelidonium
majus. Avand 1n vedere ca Republica Moldova este considerata
o zona endemica a afectiunilor hepatobiliare, este necesar stu-
diul metodelor noi de tratament hepatoprotector cu eficienta
si randament sporit. Beneficiul farmacoeconomic al rostopas-
cai este faptul ca ea nu este pretentioasa la crestere si poate fi
gasitd, practic, In toate anotimpurile si in toate zonele tarii. O
alta latura pozitiva este metoda noua, mai putin costisitoare,
de obtinere a sarii bisulfat de coptizind, care permite inves-
tigarea mai profunda a unor actiuni farmacologice ale copti-
zinei, elaborata de catre cercetatorii conferentiari I. Casian si
A. Casian din cadrul Laboratorului de analizd, standardizare si
control al medicamentului (Centrul Stiintific al Medicamentu-
lui din cadrul USMF ,Nicolae Testemitanu”). intrucat berbe-
rina a fost cercetata in studii mai vaste, In care a fost stabilit
efectul sau hepatoprotector, dar, totodat3, s-a atestat si efectul
ei toxic, argumentarea necesitatii a fost de a realiza cercetari
preclinice comparative ale berberinei si coptizinei. Dovezile
preclinice ce tin de toxicitatea si efectul hepatoprotector al
coptizinei au fost insuficiente, fapt ce a contribuit la cercetarea
proprietatilor ei hepatoprotectoare.

Material si metode

Cercetarea noastra include un studiu experimental, com-
parativ si prospectiv, efectuat in cadrul Catedrei de farmacolo-
gie si farmacie clinicd, care a fost infaptuit in conformitate cu
cerintele Comitetului de Etica a Cercetarii, ce tin de controlul
si supravegherea experimentelor pe animale. Protocolul cer-
cetarii a fost Tnaintat pentru aprobare Comitetului de Etica a
Cercetarii si In data de 24 martie 2012 a fost obtinut un aviz
favorabil.

Coptizina bisulfat a fost obtinuta din extract hidroalcoolic
de Chelidonium majus, prin purificarea preliminara a extrac-
tului vegetal, tratarea cu acid sulfuric la pH-ul 3,0-3,5 si cris-
talizarea bisulfatului de coptizina la pH-ul 1,0-1,2. Procedeul
elaborat de citre Casian 1. si Casian A. (2011) este simplu,
econom si permite investigarea mai profunda a unor actiuni
farmacologice ale coptizinei, precum si implementarea acestei
substante in industria farmaceutica [1].

In studiul preclinic au fost inclusi 110 sobolani albi, de
ambele sexe, crescuti in vivariul Universitatii de Stat de Me-
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those treated with carbon tetrachloride according to data ob-
tained by Ye X. et al. (2009) and Hu Y. et al. (2017) [5, 11].

Zielinska S. et al. (2018), have found, in clinical trials with
products containing Chelidonium majus, that significant im-
provements in clinical, instrumental and laboratory parame-
ters (bilirubin, transaminases, blood test) have been reported
in patients with hepatobiliary disorders (cholelithiasis, colan-
gitis, cholecystitis, postcolecistectomic syndrome, alcoholic
hepatitis). Preclinical researches performed on hamsters
and rats (which have had heir gallbladder removed and have
not responded to traditional treatment) have demonstrated
cholecystokinetic action by stimulating the gallbladder mus-
culature with berberine [12].

Based on the above-mentioned scientific literature, the
hepatoprotective effect of coptisine and berberine, protober-
berine alkaloids, with a content rich in Chelidonium majus, was
found. Taking into consideration that the Republic of Moldo-
va is considered an endemic area of hepato-biliary diseases,
it is necessary to study the new hepatoprotective treatment
methods with increased yield and efficiency. The pharmaco-
economic benefit of celandine is that it is not demanding to
specific grow conditions, thus can be found practically in all
seasons and in all areas of the country. Another positive side
is the new, less costly, method of obtaining coptisine bisulfate
salt, allowing a deeper investigation of some pharmacological
actions of coptisine, discovered by lecturers 1. Casian and A.
Casian, from the Laboratory of Analysis, Standardization and
Drug Control (Scientific Drug Center of the Nicolae Testemita-
nu SUMPh). Since berberine has been examined in larger stud-
ies, where the hepatoprotective effect has been established,
but its toxic effect has been confirmed as well, the reason for
its necessity was to carry out preclinical comparative research
of berberine and coptisine. Preclinical evidence of the toxic-
ity and hepatoprotective effect of coptisine was insufficient,
which contributed to the investigation of its hepatoprotective
properties.

Material and methods

Our research includes an experimental, comparative and
prospective study conducted at the Department of Pharmacol-
ogy and Clinical Pharmacy, which was performed according to
the Ethics Committee’s requirements for the control and sur-
veillance of animal experiments. The research protocol was
submitted for approval to the Research Ethics Committee and
a favorable notice was obtained on 24 March 2012.

Coptisine bisulfate was obtained from the Chelidonium ma-
jus hydroalcoholic extract by preliminary purification of the
plant extract, treatment with sulfuric acid at a pH of 3.0-3.5
and crystallization of coptisine bisulfate at a pH of 1.0-1.2. The
procedure developed by Casian I. and Casian A. (2011) is sim-
ple, economical and allows for a deeper investigation of some
pharmacological actions of coptisine, as well as the implemen-
tation of this substance in the pharmaceutical industry [1].

In the preclinical study, 110 white rats of both genders, who
were medically healthy and who were not included in other
preclinical researches until the beginning of the research,



Influence of coptisine and berberine in acute toxic hepatitis

dicina si Farmacie ,Nicolae Testemitanu”, sanatosi din punct
de vedere medical si care nu au fost inclusi in alte cercetari
preclinice pana la momentul demararii cercetarii. Greutatea
corporala a sobolanilor a fost cuprinsa intre 170 si 250 gra-
me, varsta — 12 saptdmani. Animalele experimentale au fost
repartizate in 2 loturi a cate 5 animale, care au constituit lotu-
rile martor, si in 10 loturi a cate 10 animale, care au constituit
loturile de control si cele tratate cu coptizina si berberina, in
conditii stabile de umiditate relativd 40-60% si temperatura
constantd de 24+2°C, in Incapere separata, fiind amplasate in
custi de polipropilen cu rumegus de lemn ca asternut. Toate
animalele au avut acces liber la hrana si apa dupa 40 minute
de la administrarea perorald a substantei cercetate. Avand in
vedere faptul ca cercetarile experimentale aveau o durata de
7 zile si 14 zile, animalele erau cantdrite repetat o datd la 3
zile, ajustand dozele administrate de coptizina si berberina la
oscilatiile masei corporale, astfel asigurand dozele cercetate
corecte de administrare.

Hepatita toxica acuta (HTA) s-a modelat prin administra-
rea parenterald la sobolani a solutiei uleioase sterile de tet-
raclorura de carbon cu concentratia 50% in ulei de masline
- reiesind din calculul a cate 0,4 ml/100 g timp de 4 zile.

In scopul determinarii actiunii coptizinei si berberinei
asupra hepatitei toxice acute modelate, s-au realizat studii
comparative ale influentei coptizinei in doze de 1 si 5 mg/
kg si berberinei in doze de 1 si 5 mg/kg in termen de 7 si 14
zile asupra evolutiei hepatitei experimentale, cu analiza para-
metrilor biochimici obtinuti: alaninaminotransferaza (AIAT),
aspartataminotransferaza (AsAT), fosfataza alcalina (FA), ga-
ma-glutamiltranspeptidaza (GGTP), bilirubina si fractiile ei la
utilizarea substantelor mentionate.

Animalele au fost repartizate in 12 loturi experimentale.
Sobolanilor din lotul 1 si 7 li s-a administrat subcutanat, o data
in zi, solutie sterila din ulei de masline, in doza 0,4 ml/100 g
timp de 4 zile, care au servit drept loturi martor; sobolanilor
din lotul 2 si 8 li s-a administrat solutie 50% tetraclorura de
carbon 1n ulei de masline steril, in doza 0,4 ml/100 g timp de 4
zile, fiind considerate drept loturi de control. Sobolanilor din
loturile 3 si 9, paralel cu CCl,, din prima zi li s-a administrat
enteral coptizina bisulfat In doza 1 mg/kg timp de 7 si 14 zile,
respectiv, iar celor din loturile 4 si 10 - coptizinad bisulfat in
doza de 5 mg/kg timp de 7 si 14 zile, respectiv. Berberina bi-
sulfat in doza 1 mg/kg timp de 7 si 14 zile a fost administrata
animalelor din loturile 5 si 11, iar in doza de 5 mg/kg - in lotu-
rile 6 si 12, fiind asociata cu solutia 50% CClI,.

Sobolanii din loturile 1-6 au fost eutanasiati cu eter la a 8-a
zi, iar cei din loturile 7-12 - la a 15-a zi de producere a pa-
tologiei, cu colectarea sangelui si determinarea parametrilor
biochimici, caracteristici afectiunii hepatice, in laboratorul de
biochimie al Laboratorul Central de Cercetari Stiintifice, USMF
,Nicolae Testemitanu”.

Prelucrarea statistica a datelor obtinute s-a calculat in baza
valorilor medii, deviatiei si erorii standard, testului de semni-
ficatie t-Student cu ajutorul pachetului de programe ,Statistics
for Windows, Release 6.0 StatSoft, Inc.”
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were raised in the vivarium of the Nicolae Testemitanu State
University of Medicine and Pharmacy. The body weight of the
rats was 170-250 grams, the age - 12 weeks. The experimental
animals were divided into 2 groups of 5 animals, which con-
sisted of the control groups and 10 groups of 10 animals (con-
trol and coptisine + berberine treated groups) under stable
humidity conditions of 40-60% and a constant temperature of
24+2°C in a separate room, being placed in polypropylene cag-
es with wood sawdust as bedding. All animals had free access
to food and water 40 minutes after the oral administration of
the investigated substance. In view of the fact that the experi-
mental research had a duration of 7 days and 14 days, the ani-
mals were repeatedly weighed every 3 days, the administered
coptisine and berberine doses being adjusted to the body mass
oscillations, thus ensuring the correct doses of administration.

Acute Toxic Hepatitis (ATH) in rats was modeled by paren-
teral injection of sterile carbon tetrachloride solution with a
50% concentration in olive oil, resulting from the calculation
of 0.4 ml/100 g for 4 days.

In order to determine the action of coptisine and berber-
ine on acute modeled toxic hepatitis, comparative studies
of the influence of coptisine at doses of 1 and 5 mg/kg and
berberine at doses of 1 and 5 mg/kg within 7 and 14 days on
the evolution of experimental hepatitis were developed, with
the analysis of the obtained biochemical parameters: alanine
transaminase (ALT), aspartate transaminase (AST), alkaline
phosphatase (ALP), gamma-glutamyl transferase (GGT), bili-
rubin and its fractions when using the above-mentioned sub-
stances.

The animals were divided into 12 experimental groups.
Rats from groups 1 and 7 received sterile olive oil solution
subcutaneously once per day at a dose of 0.4 ml/100 g for 4
days, serving as reference batches; the rats of groups 2 and
8 received a 50% carbon tetrachloride solution in sterile ol-
ive oil at a dose of 0.4 ml/100 g for 4 days, being considered
as controls. Rats from groups 3 and 9, besides receiving CCl,,
were given enteric coptisine bisulfate from the first day, at a
dose of 1 mg/kg for 7 and 14 days respectively, and those in
batches 4 and 10 were given coptisine bisulfate at the dose of
5 mg/kg for 7 and 14 days, respectively. Berberine bisulfate, at
a dose of 1 mg/kg for 7 and 14 days, was administered to the
animals in groups 5 and 11, and at a dose of 5 mg/kg - to the
animals in groups 6 and 12, being associated with 50% CCl,
solution.

Rats from lots 1-6 were euthanized with ether on the 8%
day, while those in groups 7-12 - on the 15" day of pathol-
ogy production, with blood and biochemical parameters
characteristic of liver disease, documented in the labortory of
biochemistry of the Central Laboratory of Scientific Research,
Nicolae Testemitanu SUMPh.

The statistical processing of the obtained data was calcu-
lated based on the mean values, the deviation and the stan-
dard error, the t-Student significance test using the software
package “Statistics for Windows, Release 6.0 StatSoft, Inc.”



Rezultate

S-a constatat c3, In prezenta HTA, a crescut pronuntat ac-
tivitatea AIAT, fapt ce denota alterarea hepatocitelor prin eli-
berarea a 80% din fractia citoplasmatica a AIAT din activitatea
totala a enzimei in ficat. Totodata, a crescut cu 40% si activi-
tatea AsAT in ser, fractia citoplasmatica a careia era de doar
20% din totalul enzimei in ficat. Pe acest fondal, a scazut de 2
ori si coeficientul de Ritis. La administrarea coptizinei in doza
de 1 mg/kg timp de 7 zile (sobolanilor cu hepatita toxica expe-
rimentald), s-a restabilit activitatea transaminazelor la nivelul
valorilor animalelor din lotul martor, cu mentinerea valorilor
coeficientului de Ritis. Coptizina in doza de 5 mg/kg, practic,
nu a preintampinat majorarea activitatii AIAT si a redus nivelul
activitatii AsAT, astfel coeficientul de Ritis constituind 1,42 in
lotul cu coptizina in raport cu valoarea de 1,18 in HTA. La utili-
zarea berberinei in doza de 1 mg/kg timp de 7 zile in aceleasi
conditii, s-a atestat cresterea semnificativa a valorilor activi-
tatii AIAT comparativ cu lotul martor si cel cu HTA, si a scazut
pronuntat coeficientul de Ritis. La administrarea berberinei in
doza de 5 mg/kg timp de 7 zile, activitatea transaminazelor a
sporit fata de lotul martor si la utilizarea tetraclorurii de car-
bon, confirmat prin coeficientul de Ritis (valorile fiind la nive-
lul animalelor cu leziune hepatica) (Figurile 1, 2 si 3).

Peste 14 zile dupa modelarea hepatitei experimentale, va-
lorile activitatii AIAT s-au restabilit, practic, la nivelul lotului
martor, cele ale AsAT fiind sub valorile acestuia; coeficientul
de Ritis a reprezentat 1,6, in raport cu 2,3 (lotul martor). La
administrarea coptizinei in doza de 1 mg/kg, au persistat valo-
rile activitatii AsAT in limitele lotului martor, pe cand valorile
AIAT au crescut nesemnificativ, coeficientul de Ritis majoran-
du-se pana la 1,8 fata de 1,6 In lotul cu CCl,. Este de remarcat
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Results

It was found that ATH increased the activity of ALT, which
denotes the alteration of hepatocytes by releasing 80% of the
cytoplasmic fraction of ALT from the total activity of the en-
zyme in the liver. At the same time, the serum AST activity in-
creased by 40%, the cytoplasmic fraction of which is only 20%
of the total enzyme in the liver. Based on this, the de Ritis ratio
decreased twice. When coptisine was administered at a dose
of 1 mg/kg for 7 days (rats with experimental toxic hepatitis),
transaminase activity was restored to the values of the ani-
mals in the witness group, while maintaining the de Ritis ratio.
Coptisine, at the dose of 5 mg/kg, practically did not prevent
the increase of ALT activity, reducing the AST activity, so the
de Ritis ratio constituted 1.42 in the coptisine group versus
1.18 in ATH. When berberine was used at the dose of 1 mg/kg
for 7 days under the same conditions, the significant increase
in ALT activity values was recorded, compared to the witness
and ATH groups, and the de Ritis ratio declined significantly.
When administering berberine at the dose of 5 mg/kg for 7
days, the transaminase activity increased, as compared to the
witness group and the carbon tetrachloride group, confirmed
by the de Ritis ratio (the values being as the ones of the ani-
mals with hepatic injury) (Figures 1, 2 and 3).

Fourteen days after the experimental hepatitis modeling,
the ALT activity values were restored nearly at the witness
group level, the AST being below its values; the de Ritis ratio
was 1.6, compared to 2.3 in the witness group. When coptisine
was administered at a dose of 1 mg/kg, the values of AST activ-
ity remained within the limits of the witness group, while ALT
values insignificantly increased, with the de Ritis ratio increas-
ing to 1.8 versus 1.6 in the CCl, group. It should be noted that
at the dose of 5 mg/kg for 2 weeks, coptisine increased the
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Fig. 1 Activitatea AIAT sub actiunea coptizinei si berberinei in doze de 1 si 5 mg/kg.
Fig. 1 ALT activity under the influence of coptisine and berberine at doses of 1 and 5 mg/kg
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Fig. 2 Activitatea AsAT in HTA sub actiunea coptizinei si berberinei in doze de 1 si 5 mg/kg.
Fig. 2 AST activity in ATH under the influence of coptisine and berberine at doses of 1 and 5 mg/kg.
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Fig. 3 Coeficientul de Ritis in HTA sub actiunea coptizinei si berberinei in doze de 1 si 5 mg/kg.
Fig. 3 De Ritis Ratio in ATH under the influence of coptisine and berberine at doses of 1 and 5 mg/kg.

faptul ca in doza de 5 mg/kg timp de 2 saptamani, coptizina a
sporit activitatea AlAT, iar a AsAT a scazut sub valorile lotului
martor. in dozele de 1 mg/kg si 5 mg/kg, berberina in cadrul
hepatitei toxice acute a sporit activitatea AIAT fata de anima-
lele intacte si cele cu tetraclorura de carbon. Coeficientul de
Ritis a fost sub valorile lotului martor (Figurile 1, 2, 3).
Activitatea fosfatazei alcaline in decurs de 7 zile, dupa mo-
delarea hepatitei toxice experimentale, a crescut neesential.
Coptizina, in ambele doze, timp de 7 zile, a preintampinat ma-
jorarea activitatii FA. Berberina, in doza de 1 mg/kg timp de
7 zile, a sporit activitatea FA, iar In doza de 5 mg/kg a scazut
semnificativ activitatea enzimei atat la animalele cu hepati-
ta toxica experimentald, cat si la cele din lotul martor. Dupa
14 zile de la modelarea afectiunii hepatice toxice, activitatea

ALT activity, while the AST decreased below the witness group
values. At doses of 1 mg/kg and 5 mg/kg, berberine used in
acute toxic hepatitis increased the ALT activity, compared to
the animals who remained intact and the animals from the
carbon tetrachloride group. The de Ritis ratio was below the
control group values (Figures 1, 2, 3).

The activity of alkaline phosphatase within 7 days, after
modeling experimental toxic hepatitis, increased non-essen-
tially. In both doses, for 7 days, coptisine prevented the in-
crease in ALP activity. Berberine, at a dose of 1 mg/kg for 7
days, increased ALP activity, and in the 5 mg/kg dose, the ac-
tivity of the enzyme significantly decreased in both the experi-
mental toxic hepatitis and the witness group. After 14 days of
modeling liver toxicity, the alkaline phosphatase activity in-



fosfatazei alcaline s-a majorat, instalandu-se un sindrom de
colestaza. Dupa 2 saptamani de la administrarea coptizinei si
berberinei in ambele doze, s-a atestat reducerea considerabila
a activitatii fosfatazei alcaline (Figura 4).
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creased, resulting in the cholestatic syndrome. After 2 weeks
of coptisine and berberine administration in both doses, a
significant reduction in alkaline phosphatase activity was con-
firmed (Figure 4).
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Fig. 4 Activitatea FA In HTA sub actiunea coptizinei si berberinei In doze de 1 si 5 mg/kg.
Fig. 4 ALP activity in ATH under the influence of coptisine and berberine at doses of 1 and 5 mg/kg.

in cadrul cercetirilor efectuate, s-a determinat raportul
activitatea fosfatazei alcaline / alaninaminotransferazei (FA/
AIAT), in scopul stabilirii evolutiei leziunilor hepatice. in he-
patita experimentald, la a 7-a zi s-a redus nivelul raportului
FA/AIAT, confirmand prezenta sindromului de citoliza. Cop-
tizina, in doza de 1 mg/kg, a mentinut raportul enzimelor in
limitele lotului martor, pe cand in doza de 5 mg/kg, aceasta a
diminuat valoarea raportului respectiv (reducerea activitatii
FA, AIAT fiind neschimbata). Berberina, in doza de 1 mg/kg, a
contribuit la cresterea raportului FA/AIAT, el fiind asemanator
cu lotul animalelor supuse hepatitei toxice (cresterea activita-
tii FA si AIAT), iar in doza de 5 mg/kg, berberina a determinat
micsorarea pronuntata a raportului (reducerea activitatii FA si
cresterea activitatii AIAT) (Figura 5).

Peste 14 zile, raportul FA/AIAT a crescut comparativ cu
lotul martor de la 7,68 pana la 10,54, confirmand prezenta
fenomenelor de colestaza. Coptizina a manifestat un efect re-
glator in ambele doze, contribuind la restabilirea activitatii FA
cu normalizarea raportului respectiv. Merita mentionat ca ac-
tivitatea AIAT nu a fost majorata in doza de 5 mg/kg, astfel di-
minuand considerabil raportul FA/AIAT. Berberina, in ambele
doze, a redus valorile raportului nominalizat prin restabilirea
activitatii FA, dar crescand nivelul AIAT (Figura 5).

Activitatea gama-glutamiltranspeptidazei a scazut peste
7 zile dupa instalarea hepatitei toxice, fara a fi influentata de
afectiune dupa 14 zile. Ambii alcaloizi cercetati, in dozele de
1 mg/kg si 5 mg/kg timp de 7 zile, au contribuit la reducerea
substantiald a activitatii GGTP la animalele modelate experi-
mental. La interval de 2 sdptamani, coptizina in doza de 5 mg/
kg si berberina in dozele de 1 mg/kg si 5 mg/kg au scazut va-
lorile GGTP (Figura 6).

In the performed researches, the alkaline phosphatase/
alanine aminotransferase (ALP/ALT) activity was determined
in order to determine the evolution of hepatic lesions. In ex-
perimental hepatitis, on the 7%* day, the ALP/ALT ratio was
reduced, confirming the presence of the cytolysis syndrome.
Coptisine, at a dose of 1 mg/kg, maintained the enzyme ra-
tio within the witness group, while the dose of 5 mg/kg re-
duced the value of this ratio (reducing ALP activity, ALT being
unchanged). Berberine, at the dose of 1 mg/kg, contributed
to the increase in the ALP/ALT ratio, similar to the group of
animals subjected to toxic hepatitis (increase in ALP and ALT
activity). At a dose of 5 mg/kg, it caused an evident decrease in
the ratio (reduction of ALP activity and increase of ALT activ-
ity) (Figure 5).

After 14 days, the ALP/ALT ratio increased, compared to
the witness group, from 7.68 to 10.54, confirming the pres-
ence of the cholestasis phenomena. Coptisine showed a regu-
latory effect in both doses, helping to restore ALP activity with
normalization of the ratio. It should be noted that ALT activ-
ity was not increased at the 5 mg/kg dose, thus significantly
diminishing the ALP/ALT ratio. Berberine, in both doses, re-
duced the nominated ratio values by restoring ALP activity but
increasing the ALT level (Figure 5).

The activity of gamma-glutamyltransferase decreased 7
days after the onset of toxic hepatitis, without being affected
by it after 14 days. Both the investigated alkaloids, at doses of
1 mg/kg and 5 mg/kg for 7 days, contributed to the substan-
tial reduction of the GGT activity in experimentally modeled
animals. After 2 weeks, coptisine at the dose of 5 mg/kg and
berberine at doses of 1 mg/kg and 5 mg/kg decreased GGT
values (Figure 6).
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Fig. 5 Valorile raportului FA/AIAT in HTA sub actiunea coptizinei si berberinei in doze de 1 si 5 mg/kg.
Fig. 5 Values of ALP/ALT ratio in ATH under the influence of coptisine and berberine at doses of 1 and 5 mg/kg.
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Fig. 6 Activitatea GGTP in HTA sub actiunea coptizinei si berberinei in doze de 1 si 5 mg/kg.
Fig. 6 GGT activity in ATH under the influence of coptisine and berberine at doses of 1 and 5 mg/kg.

La animalele supuse administrarii tetraclorurii de carbon,
la a 8-a zi s-a atestat sporirea nivelului bilirubinei totale, di-
recte si indirecte. Coptizina si berberina, in ambele doze, timp
de 7 zile, pe fundalul hepatotoxicului, au provocat cresterea
concomitenta a tuturor fractiilor bilirubinei (Figura 7).

Nivelul bilirubinei totale, directe si indirecte, a scazut ne-
semnificativ la a 15-a zi dupa modelarea hepatitei toxice acute.
In doza de 1 mg/kg, sub influenta coptizinei timp de 2 sipti-
mani, a scazut nivelul bilirubinei totale, directe si indirecte, pe
cand in doza de 5 mg/kg, au crescut fractiile bilirubinei, com-
parativ cu lotul martor si cel cu leziune hepatica. Un fenomen
invers proportional s-a constatat la administrarea berberinei
in aceeasi perioada de timp, cu majorarea nivelului bilirubinei
totale, directe si indirecte, In doza de 1 mg/kg si diminuarea

In animals undergoing carbon tetrachloride influence, on
day 8, the increase in total, direct and indirect bilirubin was
confirmed. Coptisine and berberine, in both the doses, admin-
istered for 7 days, within the hepatotoxic background, caused
the parallel increase of all bilirubin fractions (Figure 7).

The total direct and indirect bilirubin levels decreased insig-
nificantly on the 15" day after acute toxic hepatitis modeling. At
the 1 mg/kg dose, under the influence of coptisine for 2 weeks,
the total, direct and indirect bilirubin decreased, whereas the
bilirubin fractions increased in the 5 mg/kg dose, compared
to the witness and hepatic lesion groups. An inversely propor-
tional phenomenon was observed with the administration of
berberine over the same period of time, with the increase in the
total, direct and indirect bilirubin level, at the dose of 1 mg/kg,
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continutului bilirubinei in doza de 5 mg/kg la animalele supu-
se hepatotoxicului (Figura 8).

Discutii

Se considerd, pe buna dreptate, ca Republica Moldova este
o zona endemica a hepatitelor, mai frecvent de origine virala,
dar o incidenta sporita prezinta si hepatitele provocate de fac-
tori hepatotoxici, precum sunt intoxicatiile, abuzul de alcool
etc. In faza acuti a afectiunii, tratamentul este directionat spre
detoxifiere si hepatoprotectie.

S-a constatat ca un rol important in tratamentul hepato-
protector li se atribuie alcaloizilor extrasi din rostopasca (cop-
tizina, berberina, sanguinarina).

Chai F. et al. (2018), au stabilit ca la administrarea timp de
7 zile, coptizina a ameliorat afectiunea hepatica la soareci, in-

and the decrease in the bilirubin level at the 5 mg/kg dose, in
the animals exposed to the hepatotoxin (Figure 8).

Discussion

It is rightly believed that the Republic of Moldova is an en-
demic area of hepatitis, more often, of viral origin, but hepati-
tis caused by hepatotoxic factors such as intoxication, alcohol
abuse, etc. are also frequent. In the acute phase of the disease,
treatment is directed to detoxification and hepatoprotection.

According to scientific literature, an important role in the
treatment of hepatoprotectors is attributed to alkaloids ex-
tracted from the celandine (coptisine, berberine, sanguina-
rine).

Chai F et al. (2018), determined that in the case of 7-days
administration, coptisine improved the liver condition in rats,
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dusa prin lipopolizaharide si D-galactozamina (LPS/D-GalN),
reducand valorile AIAT si AsAT, sporind nivelul glutationului
si superoxid reductazei cu mentinerea structurii morfofuncti-
onale a hepatocitelor. Conform cercetarilor in vitro, sub influ-
enta coptizinei s-a instalat lezarea celulelor HepG2, ce denota,
de asemenea, efectul protector asupra hepatocitelor [2]. Efect
hepatoprotector s-a stabilit si la berberina care, in doza de 50
mg/kg timp de 8 saptamani, a preintampinat sciderea masei
corporale, aredus activitatea AIAT, AsAT, FA si a crescut nivelul
albuminei in hepatita toxica indusa de plumb, conform datelor
obtinute de Hasanein P. et al. (2017). De asemenea, alcaloidul
a prevenit stresul oxidativ prin cresterea peroxidarii lipidice,
diminuarea gruparilor tiol in ficat si activarii sistemului anti-
oxidant [4].

Mohammadzadeh N. et al. (2016), au demonstrat ca in he-
patita toxica indusa de tetraclorurd de carbon (CCl,), berberi-
na a ameliorat leziunile hepatice prin scaderea nivelului AIAT,
AsAT, FA, a proceselor de peroxidare a lipidelor, cu cresterea
activitatii superoxiddismutazei si glutationreductazei reduse.
O importanta deosebita s-a atribuit reducerii procesului infla-
mator in ficat sub actiunea berberinei, prin reducerea valori-
lor TNF-a, TGF-1, COX-2 si iNOS [8].

Conform studiilor clinice, efectuate de Zielinska S. et al
(2018), la bolnavii cu afectiuni hepatobiliare, extractul de Che-
lidonium majus a produs o eficienta esentiald asupra parame-
trilor clinici, instrumentali si de laborator (bilirubing, transa-
minaze, tabloul sangelui) [12].

In baza rezultatelor obtinute, la animalele supuse actiunii
toxice a CC14, s-a constatat: la utilizarea coptizinei in doza de 1
mg/kg s-a manifestat efectul protector, cu prevenirea dezvol-
tarii leziunii hepatice experimentale (Figurile 1, 2 si 3) prin
restabilirea activitatii transaminazelor, in special a activitatii
AsAT, timp de 14 zile, cu includerea mecanismelor compen-
satorii de accelerare a neutralizarii hepatocitelor afectate.
Concomitent, dupa 7 zile, alcaloidul in doza de 5 mg/kg a in-
fluentat mai putin leziunea toxicd a CCl,, pe cand dupa 14 zile
a crescut activitatea transaminazelor, astfel putem afirma des-
pre efectul dozodependent (1 mg/kg) al coptizinei, cunoscan-
du-se faptul cd extractele din rostopasca pot provoca ele insele
hepatotoxicitate [9, 10].

in ambele doze, timp de 7 zile, coptizina a prevenit cres-
terea activitatii fosfatazei alcaline, astfel, influentand benefic
hepatita toxica acutd prin reducerea sindromului de colestaza.

Comparativ cu coptizina, studiile efectuate au demonstrat
ca berberina In ambele doze, practic, nu a manifestat un efect
hepatoprotector la nivelul transaminazelor si fosfatazei alcali-
ne, majorate de catre tetraclorura de carbon.

Administrarea coptizinei si berberinei in dozele de 1 mg/
kg si 5 mg/kg timp de 7 zile a determinat o micsorare mai ac-
centuata a activitatii GGTP la animalele cu afectiune hepatica,
care are rol important in transportul aminoacizilor si cataboli-
zeaza metabolizarea conjugatilor glutationului-S, substituient
al diverselor xenobiotice. Astfel, alcaloizii nominalizati pot fi
considerati ca remedii ce amelioreaza functia de sinteza a pro-
teinelor in ficat.

Efectul dependent de doza s-a stabilit asupra tuturor frac-
tiilor bilirubinei, restabilite de catre coptizina in doza de 1
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induced by lipopolysaccharide and D-galactosamine (LPS/D-
GalN) by reducing ALT and AST values, increasing glutathi-
one and superoxide reductase levels, while maintaining the
morpho-structural function of hepatocytes. According to in
vitro research, the injury to HepG2 cells under the influence
of coptisine appeared, which also denotes the protective ef-
fect on the hepatocytes [2]. The hepatoprotective effect was
also established in berberine, which, at a 50 mg/kg dose for 8
weeks, prevented the body mass decrease, reduced ALT, AST,
ALP and increased albumin levels in lead-induced toxic hepa-
titis, according to data obtained by Hasanein P. et al. (2017).
Also, the alkaloid prevented the oxidative stress by increasing
lipid peroxidation, diminishing thiol groups in the liver and ac-
tivating the antioxidant system [4].

Mohammadzadeh N. et al. (2016) proved that in tetra-
chloride-induced toxic hepatitits, berberine eased the hepatic
injuries by lowering the ALT, AST, ALP and lipid peroxidation
processes, with the elevation of the superoxide dismutase ac-
tivity and the reduction of glutathione reductase. Particular
importance was attributed to the reduction of the inflamma-
tory process in the liver under the action of berberine, by the
reduction of the levels of TNF-a, TGF-f31, COX-2 si iNOS [8].

According to clinical studies conducted by Zielinska S. et
al. (2018), Chelidonium majus extract produced an essential
efficacy in clinical, instrumental and laboratory parameters
(bilirubin, transaminases, blood test) in patients with hepato-
biliary disorders [12].

Based on the results obtained in the animals subjected to
the toxic action of CCl,, it was found that when using coptisine
at the dose of 1 mg/kg, the protective effect was established,
which prevented the development of experimental liver injury
(Figures 1, 2 and 3) by restoring the activity of transaminases,
in particular the AST activity, for 14 days with the inclusion of
compensatory mechanisms of acceleration of the neutraliza-
tion of affected hepatocytes. At the same time, after 7 days, the
alkaloid at the 5 mg/kg dose poorly influenced the toxic lesion
of CCl,, whereas after 14 days, the activity of transaminases
increased, so we can state the dose-dependent effect of the
coptisine (1 mg/kg), knowing the fact that celandine extracts
themselves can cause hepatotoxicity [9, 10].

At both doses, for 7 days, coptisine prevented the increase
in alkaline phosphatase activity, thus actively influencing the
acute toxic hepatitis by reducing the cholestasis syndrome.

Compared to coptisine, studies have shown that berberine
in both doses has virtually no hepatoprotective effect on trans-
aminases and alkaline phosphatase, which were increased by
carbon tetrachloride.

Administration of coptisine and berberine at doses of 1
mg/kg and 5 mg/kg for 7 days resulted in a more pronounced
decrease in GGT activity in animals with hepatic disease,
which plays an important role in the transport of aminoacids
and catabolizes the metabolism of glutathione-S (substituent
of various xenobiotics) conjugates. Thus, the named alkaloids
can be considered as remedies which improve the protein syn-
thesis function of the liver.

The dose-dependent effect was established on all bilirubin
fractions, restored by coptisine at the 1 mg/kg dose and in-



mg/kg si majorate in doza de 5 mg/kg, la utilizarea ei timp de
2 saptamani. Efectul opus coptizinei s-a constatat la adminis-
trarea berberinei care, in doza de 1 mg/kg, a majorat nivelul
bilirubinei totale, directe si indirecte, iar in doza de 5 mg/kg a
redus continutul lor.

Analizand datele obtinute, putem afirma ca alclaoizii din
Chelidonium majus poseda efect hepatoprotector prin diverse
mecanisme, cum ar fi urmatoarele: inhibarea peroxidarii lipi-
delor cu reducerea speciilor reactive ale oxigenului, cresterea
activitatii antioxidante, corectia dereglarilor metabolice si re-
ducerea fenomenelor de colestaza.

Concluzii

In urma evaluirii actiunii hepatoprotectoare comparative
a coptizinei si berberinei in HTA experimentald s-a constatat:

1) La modelarea hepatitei toxice acute la sobolani s-a ates-
tat sindromul de citoliza prin majorarea activitatii transami-
nazelor si sindromul de colestaza prin cresterea FA si fractiilor
bilirubinei.

2) Coptizina a manifestat un efect hepatoprotector dozo-
dependent prin restabilirea activitatii AIAT, AsAT, FA, GGTP si
fractiilor bilirubinei in doze mici si termeni precoce de dezvol-
tare a afectiunii hepatice.

3) Berberina a produs un efect mai putin pronuntat asupra
leziunilor hepatice, activitatea enzimelor fiind chiar majorata
in doza de 5 mg/kg, fapt ce confirma datele literaturii despre
favorizarea toxicitatii ei in componenta extractului de rosto-
pasca.
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creased at the 5 mg/kg dose when used for 2 weeks. An op-
posite effect of coptisine was found in the administration of
berberine, which, at the dose of 1 mg/kg, increased the total,
direct and indirect bilirubin, and at the dose of 5 mg/kg - re-
duced their content.

Analyzing the obtained data, we can state that Chelidoni-
um majus alkaloids possess a hepatoprotective effect through
various mechanisms, such as: inhibiting lipid peroxidation by
reducing the reactive species of oxygen, increasing the anti-
oxidant activity, correcting metabolic disorders and reducing
cholestasis phenomena.

Conclusions

Following the evaluation of comparative hepatoprotective
action of coptisine and berberine in experimental HTA, it was
found that:

1) The acute toxic hepatitis model in rats has been shown
to have cytolysis syndrome by enhancing transaminase activ-
ity and cholestasis syndrome by increasing ALP and bilirubin
fractions.

2) Coptisine showed a dose-dependent hepatoprotective
effect by restoring ALT, AST, ALP, GGT and bilirubin fractions at
low doses and early liver disease terms.

3) Berberine produced a less pronounced effect on the he-
patic lesions, the activity of enzymes being even increased at
the dose of 5 mg/kg, which confirms the literature data about
the favorability of its toxicity in the composition of the celan-
dine extract.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Elucidarea identitatii autentice a parametrilor hemodi-
namicii intrarenale si concordanta acestora cu determinan-
tele fiziopatologice si clinico-hemodinamice in hiperten-
siunea arteriald, precum si identificarea potentialei valori
diagnostice si prognostice a acestor variabile in patologia
cardiovasculara.

Ipoteza de cercetare

Evaluarea hemodinamicii intrarenale in functie de para-
metrii clinico-hemodinamici si antropometrici la pacientii cu
hipertensiune arteriala.

Noutatea adusa literaturii stiintifice din domeniu

Identificarea rolului important al hemodinamicii intra-
renale In evaluarea pacientilor cu hipertensiune arteriald si
conexiunile fiziopatologice si hemodinamice ale indicelui de
rezistentd renal cu factorii de risc cardiovascular ar sugera
corelatia stransa intre rezistenta vasculara intrarenalda si
modificarile morfologice si hemodinamice la nivelul sistemu-
lui cardiovascular.

Rezumat
Introducere. In societatea actuala, asistam la o continua

What is not known yet, about the topic

Highlighting the authentic identity of intrarenal hemody-
namics parameters according to physiopathological, clinical
and hemodynamic determinants in hypertension, as well as
identifying the potential diagnostic and prognostic values of
these variables in cardiovascular impairment.

Research hypothesis

Assessment of intrarenal hemodynamics according to
clinical, hemodynamic and anthropometric parameters in
hypertensive patients.

Article’s added novelty on this scientific topic

Identifying the importance of intrarenal hemodynamics
in assessment of hypertensive patients, as well as the patho-
physiological and hemodynamic relationship of renal resist-
ance index with cardiovascular risk factors, which suggest
a strong correlation between intrarenal vascular resistance
and changes in both cardiovascular hemodynamics and mor-

phology.

Abstract

Introduction. In today’s society, we are witnessing a con-

tinuous increase in the number of the individuals with differ-
ent types of heart disease. The overall prevalence of hyper-
tension (HTN) is steadily increasing and shows a significant

crestere a numarului subiectilor cu diverse forme de boli car-
diovasculare. Prevalenta globalda a hipertensiunii arteriale
(HTA) fiind in continud crestere, cu un impact semnificativ



asupra mortalititii si morbidititii cardiovasculare. in ultimii
ani a fost acordata o atentie deosebita factorilor de risc cardi-
ovascular, deoarece acestia permit aprecierea justa a riscului
cardiovascular global. Ultrasonografia Doppler renala permi-
te evaluarea non-invaziva a hemodinamicii intrarenale (HIR),
pe langa informatia anatomica oferita. Rolul HIR ca marker al
riscului cardiovascular ramane incert. Un subiect de interes
deosebit este studierea corelatiei dintre parametrii HIR, vari-
abilele hemodinamice si antropometrice si evaluarea utilitatii
HIR ca predictor al prognosticului la pacientii cu boli cardio-
vasculare.

Material si metode. Cercetarea prezentd a fost axatd pe
un studiu prospectiv descriptiv, transversal, care a inclus 100
de pacienti diagnosticati cu HTA. Pacientii inclusi in studiu au
avut varsta cuprinsa intre 18 si 79 de ani. Subiectii studiului
au fost supusi examenului clinic detaliat, cu determinarea pa-
rametrilor antropometrici, examenului ecocardiografic, ultra-
sonografiei Doppler renal, inclusiv intrarenal, si investigatiilor
biochimice de laborator.

Rezultate. Parametrii hemodinamicii intrarenale au de-
monstrat o corelatie stransa cu multipli parametri antropo-
metrici si clinico-hemodinamici la pacientii cu HTA. La compa-
rarea parametrilor HIR cu parametrii hemodinamici sistemici,
s-a constatat corelatia pozitiva, statistic semnificativa, a HIR
cu tensiunea arteriala sistolica (TAS), cu tensiunea arteriala
diastolica (TAD), presiunea pulsului (PP) si o corelatie nega-
tiva cu frecventa contractiilor cardiace (FCC), precum si cu o
serie de parametri antropometrici.

Concluzii. Variabilele oferite de tehnica ultrasonografica
Doppler intrarenalad au o gama larga de determinante fiziolo-
gice locale atat la nivel renal, cat si sistemic, precum complian-
ta si elasticitatea vasculara si variabile antropometrice, relie-
fand identitatea complexa si impactul prognostic semnificativ
al acestui grup de parametri.

Cuvinte cheie: hipertensiune arteriald, hemodinamica in-
trarenald, parametri antropometrici, parametri hemodinamici
sistemici.

Introducere

Prevalenta globala a HTA a fost estimata la 1,13 miliarde in
anul 2015, aceste valori depasind cifra de 150 de milioane in
Europa de est. Prevalenta generala a HTA 1n populatia adulta
este in jur de 30-45%, cu o prevalenta ajustatd la varsta de
20% si, respectiv, de 24% pentru barbati si femei [1]. Boala
hipertensiva devine tot mai frecventa odata cu inaintarea in
varstd, cu o ratd >60% in populatia de peste 60 de ani. Conco-
mitent cu avansarea in varstd, populatia adopta un mod mai
sedentar de viata, se noteazad cresterea ponderala, astfel ca
prevalenta HTA continua sa creasca [2]. Se estimeaza faptul ca
numadrul populatiei hipertensive va creste cu 15-20% pana in
anul 2025, atingdnd aproape de 1,5 miliarde [3].

In ultimii ani a fost acordati o atentie deosebita factorilor
de risc cardiovascular, deoarece acestia permit aprecierea jus-
ta ariscului cardiovascular global [4]. Ultrasonografia Doppler
renald permite evaluarea non-invaziva a hemodinamicii intra-
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impact on cardiovascular mortality and morbidity. Recently, a
special attention has been paid to cardiovascular risk factors
as they allow the assessment of global cardiovascular risk.
Renal Doppler ultrasound allows non-invasive assessment of
intrarenal hemodynamics (IRH) in addition to the anatomi-
cal information provided. The role of IRH as a determinant of
cardiovascular risk remains uncertain. A subject of particular
interest is the analysis of the correlation between IRH param-
eters, overall hemodynamics and anthropometric variables, as
well as the assessment of IRH utility as an independent prog-
nostic predictor in patients with cardiovascular diseases.

Material and methods. The current research was focused
on a clinical controlled study, which included 100 patients di-
agnosed with HTN. Patients enrolled in the study were aged
between 18 and 79 years. They underwent a detailed clinical
examination, with determination of anthropometric param-
eters, echocardiographic parameters, Renal Doppler ultraso-
nography including IRH assessment and biochemical labora-
tory investigations.

Results. Parameters of intrarenal hemodynamics showed
a close correlation with multiple anthropometric and hemo-
dynamic parameters in hypertensive patients. When compar-
ing IRH parameters with systemic hemodynamic parameters,
there were found both statistically significant positive correla-
tions of IRH with systolic blood pressure (SBP), diastolic blood
pressure (DBP), pulse pressure (PP) and negative correlations
with frequency of cardiac contractions (FCC), as well as with a
series of anthropometric parameters.

Conclusions. The variables provided by the intrarenal
Doppler ultrasonography (IRD) exhibit a wide range of local
physiological determinants on both renal and systemic levels,
such as vascular compliance and elasticity and anthropomet-
ric variables highlighting the complex identity, as well as sig-
nificant prognostic value to this group of parameters.

Key words: hypertension, intrarenal hemodynamics, an-
thropometric parameters, systemic hemodynamic parame-
ters.

Introduction

Global HTN prevalence was estimated at 1.13 billion in
2015 and up to 150 million across the Eastern Europe. The
overall prevalence of HTN in adult population is about 30-
45%, with an adjusted age-specific incidence of 20% in men
and 24% in women, respectively [1]. Hypertension is beco-
ming more common with aging, the rate being of >60% in
population over 60 years old. Besides aging, population leads
a more sedentary lifestyle, followed by weight gain; therefore,
the incidence of HTN continues to increase [2]. The number of
hypertensive population is estimated to increase by 15-20%
by the 2025, reaching 1.5 billion population [3].

Recently, special attention has been paid to cardiovascular
risk factors, as they allow a fair assessment of global cardio-
vascular risk factors [4]. Renal Doppler ultrasonography en-
ables non-invasive assessment of intrarenal hemodyna-mics,
additionally to the anatomical information provided. Recor-
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renale, pe langa informatia anatomica oferita. Undele inregis-
tare de ultrasonografia Doppler au fost utilizate pe larg pentru
evaluarea disfunctiei renale [5].

Parametrii HIR ar avea o potentiala utilitate majora ca pre-
dictori ai progresiei disfunctiei renale si afectarii vasculare
sistemice in cadrul bolilor cardiovasculare, inclusiv HTA [6].
A fost demonstratd influenta mai multor factori, precum para-
metrii hemodinamici sistemici, rezistenta si complianta vas-
culara periferica, frecventa contractiilor cardiace si presiunea
renala interstitiala asupra HIR [7].

Parametrii Doppler intrarenal cu cea mai inalta elocventa
siaplicabilitate clinica sunt indicele de rezistenta renala (IRR),
indicele de pulsatilitate renala (IPR) si timpul de accelerare
renala (TAR). IRR apreciat la nivelul arterelor parenchimatoa-
se intrarenale, obtine o raspandire tot mai larga. Acest para-
metru este definit ca raportul diferentei dintre Viteza maxima-
1a sistolica si Viteza telediastolica, la Viteza maximala sistolic3,
obtinute prin examenul Doppler Duplex intrarenal (arterele
segmentare sau interlobare). Valorile normale ale IRR varia-
za 1n diapazonul 0,47-0,70, cu o diferenta intre cei doi rinichi
mai mica de 8% [5]. IPR este definit ca raportul diferentei din-
tre Viteza maximala sistolica si Viteza telediastolica, la Viteza
medie, de asemenea, obtinute prin examenul Doppler intrare-
nal la nivel de artere segmentare sau interlobare. TAR indica
timpul in milisecunde de la inceputul sistolei pana la varful
sistolic precoce, apreciat la nivel de componenta sistolica a
anvelopei Doppler, evaluate la nivel de artere renale parenchi-
matoase, segmentare sau interlobare [8].

Pe parcursul ultimilor ani, IRR a fost intens studiat pentru
repurtarea intelegerii substraturilor diagnostice si prognosti-
ce ale unei game largi de conditii clinice renale, precum evalu-
arearejetului de transplant renal, detectarea si managementul
stenozei de artere renale la pacientii hipertensivi, evaluarea
progresiei bolii cronice renale, precum si identificarea si pre-
dictia eventualelor evenimente adverse cardiovasculare la
pacientii in stare critica [9, 10]. Cu toate c3, initial, IRR a fost
considerat doar reflectia proceselor patologice vasculare in-
trarenale, acest indice este, de fapt, produsul unei interactiuni
complexe dintre proprietadtile peretelui vascular sistemic si re-
nal, si factorii hemodinamici, cu toate ca, majoritatea acestor
factori sunt, deocamdata, incomplet elucidati.

Aceasta metodd paraclinica, abordata multidisciplinar,
este binevenita in structurarea unui diagnostic precoce al im-
pactului renal a HTA. Miyoshi K. si coaut. [11] au demonstrat
ca determinarea IRR la pacientii cu albuminurie usoara este
foarte utila pentru screening-ul pacientilor cu hipertensiune
arteriala rezistentd, valorile IRR fiind corelate independent
cu grosimea intima-medie la pacientii hipertensivi si la cei cu
disglicemie. Aceste rezultate sugereaza faptul ca rezistenta
vasculara renald, evaluata prin intermediul IRR, reflecta gra-
dul de Incarcatura aterosclerotica generala si IRR poate fi un
marker util pentru determinarea si cuantificarea afectiunilor
aterosclerotice, in conformitate cu factorii de risc precum hi-
pertensiunea arteriala, diabetul zaharat, dislipidemia si sin-
dromul metabolic [12].

In conditii clinice, chiar si atunci cand disfunctia renald
denotata de creatinina sericd sau estimata prin rata filtrarii
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ded Doppler ultrasound waves have been widely used for as-
sessment of kidney impairment [5].

IRH parameters show major potential utility as predictive
factors for development of kidney disorders and systemic vas-
cular impairment in heart diseases, including HTN [6]. The
influence of several factors have been demonstrated, such as
systemic hemodynamic parameters, peripheral vascular resis-
tance and compliance, heart rate and renal interstitial pressure
on IRH [7].

Intrarenal Doppler parameters such as renal resistance
index (RRI), pulsatility index (PI) and acceleration time (AT)
show the highest efficacy and clinical applicability. RRI at the
level of intrarenal parenchymal arteries is being commonly
assessed. This parameter is defined as the ratio between the
peak systolic velocity and end-diastolic velocity at mean blood
flow velocity obtained via intrarenal Doppler Duplex scan at
the level of segmental or interlobar arteries. Normal RRI val-
ues range from 0.47 to 0.70, showing a difference of less than
8% between the two kidneys [5]. Pl is defined as the ratio be-
tween the peak systolic velocity and the end-diastolic velocity
at mean blood flow velocity also obtained via intrarenal Dop-
pler examination at the level of segmental or interlobar arter-
ies. AT is the time measured in milliseconds from the systolic
onset to the early systolic peak, assessed by Doppler exam in
the parenchymal, segmental or interlobar arteries [8].

Over the last few years, RRI has been largely studied in sci-
entific literature for clearing up the diagnostic and prognostic
aspects of a variety of renal clinical conditions such as kidney
transplant rejection, the occurrence and management of renal
artery stenosis in hypertensive patients, assessment of chron-
ic renal disease progression, as well as identification and pre-
diction of potential cardiovascular adverse events in critically
ill patients [9, 10]. Although, RRI was initially considered to
reflect intrarenal vascular pathological processes, this index is
actually a product of a complex interaction between renal and
systemic vascular wall properties, as well as the hemodynamic
factors, however, most of these factors are still not completely
elucidated.

This multidisciplinary paraclinical approach may enable
an early diagnosis of renal HTN. Miyoshi K. et al. [11] pointed
out the importance of determining RRI in patients with mild
albuminuria, since it might be useful in screening patients
with resistant hypertension, RRI values being independently
correlated with intima-media thickness in hypertensive pa-
tients and in those with dysglycemia. These results might
suggest that RRI-assessed renal vascular resistance reflects
the overall degree of atherosclerosis, as well as it may help in
defining and quantifying the atherosclerotic disorders accord-
ing to the risk factors such as hypertension, diabetes mellitus,
dyslipidemia and metabolic syndrome [12].

In mild clinical conditions of kidney impairment, charac-
terized by serum creatinine or estimated glomerular filtration
rate (eGFR), patients with high RRI may require treatment
for cardiovascular disease (CVD) [13]. Previous studies have
shown that RRI is associated with markers of systemic ath-
erosclerosis such as intima-media thickness (IMT) and pulse



glomerulare (RFG), este numai usoara, deseori pot fi desco-
periti pacienti cu IRR inalt care solicita tratament pentru bo-
lile cardiovasculare (BCV) [13]. Studiile precedente au relevat
faptul ca IRR este corelat cu markerii aterosclerozei sistemice,
precum grosimea complexului intima-medie (IMT) si veloci-
tatea undei pulsului. IRR este asociat cu disfunctia diastolica
a ventriculului stang si poate fi un predictor important al pro-
gnosticului la pacientii cu insuficienta cardiaca cu fractia de
ejectie pastrata. Aceste rezultate sugereaza faptul ca rezisten-
ta intrarenala poate reflecta gradul aterosclerozei sistemice
si afectarea hipertensiva de organ-tinta. Totusi, rolul HIR ca
marker al riscului cardiovascular ramane incert. Un subiect
de interes deosebit este studierea corelatiei dintre parametrii
HIR, variabilele hemodinamice si antropometrice si evaluarea
utilitatii HIR ca predictor al prognosticului la pacientii cu pa-
tologii cardiovasculare.

Cu alte cuvinte, interactiunile intre nivelul afectarii ma-
crovasculare si nivelul afectarii microvasculare ar sugera o
integrare dinamica a functiilor renale si aortice. Intr-un mod
similar cu cel prin care functia cardiaca este inlantuita cu rigi-
ditatea aortica sau functia cardiaca si cea renald, care se con-
ditioneaza una cu alta in sindromul cardiorenal, HIR reflecta
natura vasculara a acestui organ si corelatia stransa a acestuia
cu circulatia sistemica.

in acest context, un studiu realizat de Calabia si coaut. [7],
ce a inclus 202 pacienti hipertensivi si 16 subiecti sanatosi
(grupul de control), au fost determinati mai multi parametri,
inclusiv, IRR, parametrii rigiditatii arteriale si incarcatura ate-
rosclerotica. Cercetarea a raportat valori ale IRR semnificativ
mai Tnalte la pacientii cu DZ si BCR, precum si o corelatie po-
zitiva dintre acest parametru si varsta, creatinina serica si al-
buminuria. Interconexiuni pozitive au fost demonstrate intre
parametrii rigiditatii arteriale, incarcatura aterosclerotica si
disfunctia endoteliala, astfel, iesind la iveala o asociere sem-
nificativa, independenta, dintre HIR si rigiditatea vasculara.
Acestea, la un loc cu Incarcatura aterosclerotica si disfunctia
endoteliald, sugereaza relatia fiziopatologica dintre afectarea
vasculara si factorii de risc in HTA. Acest studiu a demonstrat
ca atat la pacientii cu patologie renald, cat si la cei doar cu TA
inalt3, exista o asociere clara dintre HIR si rigiditatea arterialg,
independent de metoda angajata pentru identificarea aceste-
ia. Asocierea respectiva este independenta de nivelul functiei
renale si demonstreaza faptul cad afectarea renald in sine este
un factor care are un impact asupra rezistentei intrarenale, iar
statutul sistemului circulator al pacientului este si mai impor-
tant. Acest studiu ne permite sa presupunem ca valorile IRR
<0,69 sunt predictive, cu o sensibilitate Inalta, pentru rigidi-
tatea arteriala nepatologica si, In acest context, valoarea data
poate fi considerata valoare prag pentru diferentierea rezis-
tentei vasculare normale de cea inalta. Alte studii au propus
o valoare limita de la 0,7 la 0,8, dar mai degraba cu privire la
functia renalad decat ca si parametru pentru riscul cardiovas-
cular asociat [8].

Astfel, identificarea particularitatilor HIR la pacientii hiper-
tensivi, in functie de prezenta factorilor de risc cardiovascular
si determinarea interdependentei parametrilor respectivi cu
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wave velocity (PWV). RRI is related to left ventricular diastolic
dysfunction and may be an important predictive parameter in
patients with heart failure with preserved ejection fraction.
These results indicate that intrarenal resistance may render
the degree of systemic atherosclerosis and hypertensive tar-
get-organ damage. However, the role of IRH as a marker of car-
diovascular disease remains uncertain. Correlation between
IRH parameters, hemodynamic and anthropometric variables
and IRH utility assessment, as a predictor for cardiovascular
risk, represent particular interest.

Therefore, the interactions between macrovascular and
microvascular impairment would suggest a dynamic integra-
tion of renal and aortic functions. Similarly to cardiac function
that is related to aortic stiffness and cardiac and renal func-
tion, which are involved in cardiorenal syndrome, IRH fea-
tures the vascular characteristics of this organ and its strong
correlation with systemic circulation.

Furthermore, Calabia et al. [7] conducted a study on
202 hypertensive patients and 16 healthy subjects (control
group), where several parameters were determined, includ-
ing RRI, BP parameters and atherosclerotic loading. The re-
search outcomes reported significantly higher RRI values in
patients with DM and CKD, as well as a positive correlation
between this parameter and age, serum creatinine and al-
buminuria. Positive relationship between the parameters of
arterial stiffness, atherosclerosis, and endothelial dysfunc-
tion revealed a significant independent correlation between
IRH and vascular stiffness. All these aforementioned, along
with atherosclerosis and endothelial dysfunction, suggest
the pathophysiological relationship between vascular dam-
age and risk factors in HTN. This study shows evidence that
there is a clear association between HIR and arterial stiffness
in both renal and hypertensive patients, regardless of the ap-
plied method. The independent relationship of renal function
proves that renal impairment itself is a factor involving in-
trarenal resistance, whereas circulatory dysfunction might
be even a more significant one. This study allows to assume
that RRI values <0.69 are predictive factors of high sensitivity
for non-pathogenic arterial stiffness, thus might be consid-
ered as a threshold value for distinguishing normal from high
vascular resistance. Other studies have mentioned a limit
value of 0.7 to 0.8, but that was more related to renal function
rather than being a parameter for associated cardiovascular
risks [8].

Therefore, identifying IRH particularities in hypertensive
patients for cardiovascular risk factors and determining the
interdependence of the relevant parameters with the systemic
hemodynamic parameters, both in central and peripheral ar-
terial vascular bed, is considered significant due to a consider-
able cardiovascular disease burden. It is obvious and absolute-
ly necessary to identify a series of non-invasive, repeatable, re-
producible parameters for an early identification of high-risk
patients, whereas the IRH parameters are a good example of
such classes of parameters.
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parametrii hemodinamici sistemici, atat la nivelul patului vas-
cular arterial central cat si periferic, prezintda un domeniu de
interes sporit in contextul poverii considerabile aduse de pa-
tologiile cardiovasculare. Este evidentd si imperativa necesita-
tea identificarii unei noi serii de parametri neinvazivi, repeta-
bili, reproductibili pentru identificarea precoce a pacientilor
cu risc 1nalt, parametrii HIR fiind un exemplu elocvent a unei
asemenea clase de parametri.

Material si metode

Cercetarea prezenta a fost axatda pe un studiu clinic con-
trolat, realizat In cadrul Institutului de Cardiologie, Sectia de
cardiologie general3, in perioada ianuarie 2017 - noiembrie
2018. Cercetarea a fost avizata de Comitetul de Etica a Cerce-
tarii al USMF ,Nicolae Testemitanu”, fiind examinata la sedinta
din 07 noiembrie 2016, cu emiterea avizului favorabil nr. 32 din
14.11.2016.

Numarul necesar de unitati de cercetare a fost apreciat in
baza formulei respective:

_ 1 202,+2)P(-P)
1'1—(1 —f) (PO_P1)2

unde:

P - cota pacientilor cu hipertensiune arteriald, care consti-
tuie, In mediu, 39,0% (P0=O,39);

P, - presupunem ca in lotul de cercetare valoarea va fi de
61,0% (P,=0,61); astfel, P=(P +P )/2=0,50;

Za - valoare tabelara. Pentru semnificatie statistica a rezulta-
telor de 95,0%, coeficientul Za=1,96;

Zy- valoare tabelara. Pentru puterea statistica a comparati-
ei de 80,0%, coeficientul ZB=0,84;

f - proportia subiectilor care se asteaptd sa abandoneze
studiul din motive diferite de efectul investigat: q=1/(1-f),
£=10,0% (0,1).

Introducand datele in formula, am obtinut:

1 2(1.96 + 0.84)2 x 0.50 x 0.50
n= X =99
(1-0.1) (0.39 - 0.61)2

Astfel, a fost initiata cercetarea, care a inclus 100 de paci-
enti diagnosticati cu HTA. Pacientii au fost examinati conform
unui chestionar special, care prevedea:

1) examenul clinic general, cu determinarea diversilor pa-
rametri antropometrici;

2) examene instrumentale: electrocardiografia de repaus
in 12 derivatii, ecocardiografia transtoracica in regim Doppler
color si pulsatil, examenul Doppler la nivel de artere renale
principale si parenchimatoase.

Criteriile de includere in lotul de cercetare au fost:

= HTA de gr. I-11I la pacienti 1n varsta de la 18 1a 79 ani (au

fost inclusi pacientii cu varsta pana la 79 de ani deoarece
dupa 79 de ani se dubleaza riscul pentru ateroscleroza -
6% vs. 12% si creste semnificativ numarul pacientilor cu
rigiditate vasculard avansata).

Criteriile de excludere din lotul de cercetare:

= angina pectorala stabild sau angina pectorala instabila;
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Material and methods

The present study was aimed at conducting a controlled
clinical trial at the Institute of Cardiology, Department of Gen-
eral Cardiology, during the period January 2017 and Novem-
ber 2018. The research was approved by the Research Ethics
Committee of Nicolae Testemitanu SUMPh and examined at the
meeting of November 7, 2016, with a favorable issued notifica-
tion no. 32 dated on November 14, 2016.

The required number of research units to be included
within the study was determined based on the following for-
mula:

1 22,47 sP(-P)
n—(l _f) (PO_PI)Z

whereas:

P -the average percentage of hypertensive patients makes
up 39.0% (P,=0.39);

P, - assume that in the study group the value will be 61.0%
(P,=0.61); P=(P +P,)/2=0.50;

Zo - table value. For statistically significant results of
95.0%, the coefficient Za=1.96;

Z,- table value. For comparison of the statistical power of
80.0%, the coefficient ZB=0.84;

f - the expected proportion of patients who are likely to
abandon the research for any other reasons, regardless of the
investigated effect q=1/(1-f), f=10.0% (0.1).

The following value has been obtained by inserting the
data into the formula:

1 2(196+084)x050x050 _
(1-0.1) (0.39 - 0.61)2 B

Therefore, the research was initiated and included 100 pa-
tients diagnosed with HTN.

The patients were examined via a special questionnaire,
which provided:

1) general physical examination via different anthropo-
metric measurements;

2) instrumental examinations: twelve-lead electrocardio-
gram at rest, transthoracic color and pulsatile Doppler echo-
cardiography, Doppler ultrasound of primary and parenchyma
renal arteries.

The research inclusion criteria were:

= Stage I-11I hypertension in patients aged 18-79 (the study

included patients aged up to 79 years, since the risk for
atherosclerosis doubles from 6% to 12% after the age of
79, thus significantly increasing the number of patients
with advanced vascular stiffness).

The research exclusion criteria were:

= stable or unstable angina pectoris;

= coronary or peripheral revascularization;

= acute myocardial infarction, old myocardial infarction;

= cardiomyopathy (primary and secondary);

= heart failure, including heart failure with preserved ejec-

tion fraction (NYHA class I1I-1V);



= revascularizare coronariana sau periferica;

= infarct miocardic acut, infarct miocardic vechi;

= cardiomiopatii (primare si secundare);

= insuficienta cardiaca, inclusiv cu fractia de ejectie pastra-

ta (NYHA III-1V);

= tahiaritmii supraventriculare si ventriculare, inclusiv fi-

brilatie atriala.

Datele au fost prelucrate computerizat. Dependenta statis-
tica dintre parametrii calitativi s-au prezentat prin tabele de
contingentd, iar pentru verificarea ipotezei de independenta
a liniilor si coloanelor, s-a aplicat testul x2. Pentru estimarea
diferentelor semnificative in valorile ponderilor probelor po-
zitive a doua grupuri, s-a utilizat criteriul U-Fischer. Cu scopul
identificarii diferentelor semnificative in mediile a doua gru-
puri, s-a utilizat criteriul t-Student. Testarea egalitatii a trei si
mai multe medii sau pentru estimarea variatiei unui parame-
tru numeric sub influenta unei variabile de grupare, s-a utili-
zat procedura de analiza dispersionala ANOVA. Studiul inter-
actiunii dintre 2 parametri cantitativi diferiti s-a efectuat prin
calculul coeficientului de corelatie Pearson (r).

Rezultate

Populatia cercetata a inclus 100 de pacienti cu HTA, cu
varsta cuprinsa intre 18 si 79 de ani. Varsta medie a fost de
50,+14,5 de ani; 56% din totalitatea lotului cercetat o prezen-
tau barbatii si 44% - femeile. La analiza loturilor de pacienti
conform statutului social si activitatii fizice cotidiene, s-au con-
statat urmatoarele: prevalarea pacientilor din mediul urban -
65% fata de cei din mediul rural - 35%. Majoritatea pacienti-
lor au fost incadrati in cdmpul de munca - 67%, insa, au avut
un mod sedentar de activitate profesionala 69%, fapt notat si
la analiza gradului activitatii fizice. Astfel, 64% din pacienti au
prezentat o activitate fizica minimala, 30% - o activitate fizica
moderata si numai 7% - o activitate fizica intensa. Din totalita-
tea pacientilor inclusi In studiu, 22% au fost identificati drept
fumatori, cu o durata medie a fumatului de 22,3+12,0 ani, si cu
un consum mediu de tutun de 21,09+4,86 ani/pachet.

La analiza valorilor TA, s-a constat ca 22 (22%) de pacienti
au avut HTA gr. I, 48 (48%) - HTA gr. II si 30 (30%) - HTA gr.
I11, cu varsta medie a debutului HTA de 40,6+10,3 ani, dura-
ta medie a HTA fiind de 9,6+7,1 ani. Majoritatea pacientilor
(60%) au mentionat o predispunere eredocolaterala fata de
BCV, astfel ca la 10% dintre ei rudele le-au decedat subit (35%
- din cauza complicatiilor HTA, 14% - din cauza CPI si 42% au
decedat din alte cauze).

Parametrii hemodinamici ai lotului de cercetare sunt pre-
sentati in Tabelul 1.

Valorile numerice pentru parametrii HIR cuantificati la ni-
vel de artere renale parenchimatoase sunt prezentate in Ta-
belul 2.

La studierea indicilor antropometrici ai lotului general de
cercetare, s-au descifrat urmatoarele: masa medie a subiectilor
cercetati a fost 86,95+10,96 kg, indltimea medie 173,03+7,28
cm, circumferinta taliei 96,78+10,56 cm, circumferinta feselor
97,34+7,81 cm, raportul circumferinta taliei la circumferinta
feselor 0,99+0,10, IMC 29,15+3,69 kg/m?, astfel ca doar 14%
dintre pacienti aveau un IMC in limitele normei, pe cand 45%
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= supraventricular and ventricular tachyarrhythmias, in-

cluding atrial fibrillation.

The data were computer processed. The statistical depen-
dence of qualitative parameters was represented in contin-
gency tables, whereas the criterion y? was used for verification
of independence assumptions. The U-Fischer criterion was
used to estimate the significant differences in the values of the
positive samples of the two groups. Student’s t-test criterion
was used to compare the means of two cohorts. Analysis of
variance (ANOVA) was used to estimate three or more means,
as well as the variance of one variable (a numerical param-
eter) under the influence of a grouping variable. Pearson cor-
relation coefficient (r) was calculated to study the interaction
of two different quantitative parameters.

Results

The research included 100 patients with HTN aged 18-79
years, the mean age being of 50.2+14.5 years, whereas 56% of
the total studied population were men and 44% - women, re-
spectively. The patients’ assessment according to their social
status and daily physical activity showed the following data:
the prevalence was higher in urban patients - 65% compared
to those from rural areas - 35%; most patients were engaged
employees - 67%; patients with sedentary lifestyle - 69%,
whereas 64% of cases showed minimal physical activity, 30%
- moderate physical activity and only 7% - active physical ac-
tivity. Of all patients included in the study, 22% were reported
as smokers with mean duration of smoking of 22.3+12.0 years
and the mean smoking pack-years of 21.09+4.86.

The analysis of BP values showed that 22 (22%) patients
had stage I HTN, 48 (48%) patients - stage Il HTN, and 30
(30%) - stage Il HTN, whereas the mean age of HTN onset
was 40.6+10.3 years; the mean HTN duration being of 9.6+7.1
years. Most patients (60%) reported hereditary antecedents
of CVD, thus 10% of relatives suffered a sudden death, where-
as 35% died due to HTN complications, 14% - due to IHD and
42% exhibited other causes of death.

Hemodynamic parameters of study group are presented in
Table 1.

The values of IRH parameters, assessed within the paren-
chymal renal artery are presented in Table 2.

The analysis of the anthropometric indices of the general
study group displayed the following data: the mean weight of
the studied individuals was 86.95+10.96 kg; the mean height
-173.03+7.28 cm; the waist circumference - 96.78+10.56 cm;
the buttock circumference - 97.34+7.81 cm; waist-to-hip ratio
(WHR) - 0.99+0.10; BMI - 29.15+3.69; therefore, only 14%
of cases exhibited a normal-range BMI, whereas 45% patients
were overweight, 34% - class I obesity, 6% - class II obesity
and 2% - class III obesity, and reported a mean of 10.1+4.8
years obesity. The study reported gynoid-type obesity oc-
curred in 51% and android-type obesity was found in 49% of
cases.

The univariate analysis showed an age-related positive
correlation of RRI, PI, AT with age (r=0.534, p<0.01, r=0.376,
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Tabelul 1. Caracteristica parametrilor hemodinamici ai lotului general de cercetare.

Table 1. Characteristics of hemodynamic parameters of the general study group.

Parametrul hemodinamic
Hemodynamic parameter

Valoarea medie
Mean Value (mmHg)

Deviatia standard
Standard deviation (mmHg)

TAS ziua / SBP daytime 153,73 12,83

TAS noaptea / SBP nighttime 138,32 16,36

TAS medie / Mean SBP 146,12 13,96

TAD ziua / DBP daytime 91,32 6,05

TAD noaptea / DBP nighttime 81,79 8,34

TAD medie / Mean DBP 86,59 6,78

PP ziua / Day PP 63,29 9,57

PP noaptea / Night PP 57,34 11,38

PP medie / Mean PP 60,34 9,98

FCC ziua / FCC daytime 86,06 8,85

FCC noaptea / FCC nighttime 62,97 7,91

FCC medie / FCC mean value 75,29 7,04

Tabelul 2. Valorile parametrilor HIR.

Table 2. RRI values.

Parametrul / Parameter Mi'ni'mé Maxi'mé Medie Devierea stan'da‘rd
Minimal Maximal Mean Standard deviation

IRR mediu rinichi drept

Right kidney mean RR}) 0,56 0,82 0,6672 0,04520

Ile}'; 112332; :::;;“;;j‘ng 0,57 0,84 0,66854 0,0458

IPR mediu rinichi drept

Right kidney mean PI P 0.89 232 1246 0,181

IPR mediu rinichi stan

Left kidney mean PI J 0,87 2,32 1,2533 0,178

TAR mediu rinichi dre

Right Koy AP Pt 57 71 66,68 2,324

TAR mediu rinichi stang

Left kidney mean AP 56,6 74 66,662 2,488

VR rinichi drept

Right kidney RV 77 213 129,27 23,785

VR rinichi stang

Left kidney RV 43 200 129,52 25,078

Raport VR/IRR mediu rinichi drept

Right kidney mean RV/RI ratio 107 338 193,07 40,21

Raport VR/IRR mediu rinichi stang

Left kidney mean RV/RI ratio 112 322 195,52 41,587

erau supraponderali, 34% - cu obezitate gr. I, 6% - cu obezi-
tate gr. Il si 2% - cu obezitate gr. IIl. Durata medie a obezitatii
a fost de 10,1+4,8 ani, iar la studierea tipului de obezitate s-a
constatat ca in 51% din cazuri, obezitatea era de tip ginoid, iar
in 49% - de tip android.

In urma analizei univariate, s-a constatat o corelatie pozi-
tiva dintre IRR, IPR, TAR cu varsta (r=0,534, p<0,01, r=0,376,
p<0,01, r=0,372, p<0,01), aceasta corelatie fiind cea mai im-
portantd pentru IRR, moderata pentru IPR. Au fost identifica-
te valori mai mari ale IRR la genul feminin (0,645 vs. 0,648,
p>0,05), IPR la genul feminin (1,231 vs. 1,242, p>0,05) si TAR
la genul feminin (67,34 vs. 68,41, p>0,05), insa aceste diferen-
te nefiind statistic semnificative.

Pentru pacientii fumatori, s-au notat valori mai inalte ale

p<0.01, r=0.372, p<0.01), which is significant for RRI and
moderate for PI. Female RRI (0.645 vs. 0.648, p>0.05), female
PI (1.231 vs. 1.242, p>0.05), and female AT values (67.34 vs.
68.41, p>0.05) were higher compared to males, however, not
being statistically significant.

Higher values of IRH parameters were found in smokers,
but these were not statistically significant. However, a moder-
ate, statistically significant correlation of RRI with the smok-
ing duration and mean smoking pack years (r=0.352, p<0.05,
r=0.315, p<0.05) was registered.

IRH parameters, associated with the HTN stage, were as-
sessed resulting in the following: the increase of renal RRI, PI
and AT is related to the increase of HTN RI=0.634, PI=1.239,
AT=65.673 msforstage|[HTN,RRI=0.666,P1=1,247,AT=66.703



parametrilor HIR, insa acestea nefiind statistic semnificative.
S-a notat o corelatie statistic semnificativd, de grad mediu,
pentru IRR cu durata fumatului si numarul de pachete/an
(r=0,352, p<0,05, r=0,315, p<0,05).

La aprecierea interrelatiei dintre parametrii HIR cu gradul
HTA, s-au efectuat urmatoarele observatii: cresterea valorilor
IRR, IPR si TAR odata cu cresterea gradului HTA (IRR=0,634,
IPR=1,239, TA=65,673 ms pentru HTA gr. I, IRR=0,666,
IPR=1,247, TA=66,703 ms pentru HTA gr. I, IRR=0,694,
[PR=1,343, TA=67,368 pentru HTA gr. I1], p<0,05).

Analiza comparativa a parametrilor antropometrici cu pa-
rametrii HIR a relevat urmatoarele constatari: corelatia sta-
tistic semnificativa, de grad redus, a masei corporale a paci-
entilor cu IRR (r=0,281, p<0,01), IPR (r=0,206, p<0,01), TAR
(r=0,186, p<0,05), ceilalti parametri ai HIR neprezentand co-
relatii semnificative statistic cu variabila respectiva.

Circumferinta taliei si perimetrul feselor au prezentat co-
relatii slabe, dar statistic semnifcative, respectiv, doar cu IRR
(r=0,294, p<0,01, r=0,317, p<0,01) si IPR (r=0,250, p<0,01,
r=0,255, p<0,01), in timp ce raportul CT/PF nu a prezentat co-
relatii statistic semnificative cu parametrii HIR. In acelasi timp,
tipul obezitati, android vs. ginecoid, a prezentat o corelatie sta-
tistic semnificativa doar cu IRR, valorile acestuia fiind mai inalte
pentru tipul android de obezitate (r=0,683 vs.r=0,667, p<0,01).
intr-un mod similar, s-a notat o corelatie statistic semnificativa,
de grad redus, dintre durata obezitatii si IRR (r=0,305, p<0,01),
IPR (r=0,206, p<0,01) si TAR (r=0,201, p<0,01).

La interpretarea corelatiilor parametrilor hemodinamici
sistemici cu parametrii HIR, s-au inregistrat coresponden-
te statistic semnificative, in special, pentru IRR si parametrii
hemodinamici, dupa cum urmeaza: cu TAS ziua (r=0,319,
p<0,01), TAS noaptea (r=0,252, p<0,01), TAS medie (r=0,302,
p<0,01), TAD ziua (r=0,264, p<0,01), TAD noaptea (r=0,228,
p<0,01), TAD medie (r=0,225, p<0,01), PP ziua (r=0,286,
p<0,01), PP noaptea (r=0,222, p<0,01), PP medie (r=0,277,
p<0,01), FCC ziua (r=-0,170, p<0,01), FCC noaptea (r=-0,148,
p<0,01), FCC medie (r=-0,166, p<0,01).

Discutii

In cadrul bolii hipertensive, parametrii HIR ar putea pre-
zenta un potential impact In evaluarea celor mai heterogene
grupuri de pacienti hipertensivi. Mai mult decat atat, in HTA
esentiala, HIR reflecta progresia afectarii renale dincolo de
determinantele conventionale ale glomerulopatiilor, precum
si cu un eventual impact asupra riscului si prognosticului car-
diovascular. Deoarece evaluarea parametrilor HIR este relativ
simpl3, iar metoda necesitd competente limitate si are o re-
productibilitate importanta, acesti parametri pot fi identificati
ca instrumente utile si multifunctionale, care ar putea oferi o
viziune mai profunda asupra continuumului cardiovascular,
riscului cardiovascular global si al implicarii renale in contex-
tul unui pacient hipertensiv.

Conform rezultatelor oferite de aceasta cercetare, s-a notat
corelatia pozitiva a IRR cu varsta, sexul feminin (cu valori mai
mari ale IRR pentru genul feminin), durata fumatului si numa-
rul de ani/pachet, gradul HTA, varsta de debut si durata HTA.
Parametrii antropometrici au demonstrat corelatii semnifica-
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ms for stage Il HTN, RR1=0.694, P1=1.343, AT=67.368 for stage
[II HTN, p<0.05).

The comparative analysis of the anthropometric param-
eters and IRH parameters revealed the following: a weak,
statistically significant correlation of patients’ body weight
with RRI (r=0.281, p<0.01), PI (r=0.206, p<0.01), AT (r=0.186,
p<0.05), whereas the other IRH parameters didn’t present sta-
tistically significant correlations with this variable. Waist and
buttock circumference showed weak but statistically signifi-
cant correlations with RRI (r=0.294, p<0.01, r=0.317, p<0.01)
and PI (r=0.250, p<0.01, r=0.255, p<0.01) only, whereas the
WC/BC ratio did not reveal any statistically significant cor-
relations with IRH parameters. Simultaneously, android-type
obesity vs. gynecoid-type obesity revealed a statistically sig-
nificant correlation with RRI only, its values being higher for
the android-type (r=0.683 vs. r=0.667, p<0.01). A similar
wealk, statistically significant correlation was found between
the obesity duration and RRI (r=0.305, p<0.01), PI (r=0.206,
p<0.01) and AT (r=0.201, p<0.01).

The study recorded statistically significant correlations of
systemic hemodynamic parameters with IRH parameters, par-
ticularly for RRI and hemodynamic parameters, with daytime
SBP (r=0.319, p<0.01), nighttime SBP (r=0.252, p<0.01), mean
SBP (r=0.302, p=0.01), daytime DBP (r=0.264, p<0.01), night-
time DBP (r=0.228, p<0.01), mean DBP (r=0.225, p<0.01),
daytime PP (r=0.286, p<0.01), nighttime PP (r=0.222, p<0.01),
mean PP (r=0.277, p<0.01) daytime FCC (r=-0.170, p<0.01),
nighttime FCC (r=-0.148, p<0.01), mean FCC (r=-0.166,
p<0.01).

Discussion

HTN-related IRH parameters could potentially contribute
to assessing a variety of heterogeneous groups of hyperten-
sive patients. Moreover, the essential HTN-related IRH might
reveal a progression of renal impairment beyond the con-
ventional patterns of glomerulopathies, as well as a possible
impact on cardiovascular risk and prognosis. Moreover, since
IRH parameter assessment proves to be a simple one, requir-
ing limited skills and showing high reproducibility, these pa-
rameters can be identified as useful and versatile, providing
a deeper insight of cardiovascular continuum, global cardio-
vascular risk, and renal involvement regarding a hypertensive
patient.

According to the study results, a positive RRI correlation
with age, female gender (with higher IRR values for females),
the mean smoking pack years, HTN stage, the age of disease
onset and HTN duration were reported. Anthropometric pa-
rameters have shown moderate-statistically significant cor-
relations with IRH parameters, thus both body weight and
obesity type had a positive relationship with RRI and the obe-
sity type, whereas android type obesity showed significantly
higher RI values compared to gynecoid type obesity values.
A statistically significant correlation has been determined on
comparing the IRH parameters with systemic hemodynamic
parameters, thus a positive RRI correlation with SBP, DBP, PP
and a negative correlation with FCC were found.
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tive statistic, Insd de o intensitate moderata cu parametrii HIR,
astfel ca masa corporala, tipul obezitatii au prezentat relatii
pozitive cu IRR, precum si tipul obezitatii, pacientii cu tipul
android de obezitate prezentand valori important mai inalte
ale IRR fata de cei cu tipul ginecoid de obezitate. La compara-
rea parametrilor HIR cu parametrii hemodinamici sistemici,
s-a constatat corelatia pozitiva, statistic semnificativa, a IRR cu
TAS, TAD, PP si o corelatie negativa cu FCC.

Un studiu multicentric, de amploare, realizat de Ponte B.
et al. (2014), axat pe descrierea IRR, a determinat ca sexul fe-
menin, varsta, TAS, IMC mai inalte au fost asociate cu valori
mai inalte ale IRR, iar TAD si FCC mai inalte au fost ancorate
cu cifre mai reduse ale IRR. in acelasi studiu, la o analiza mul-
tivariata ajustata pentru varstd, TA si IMC, nici functia renala
si nici factorii de risc cardiovascular, precum DZ, TA, fumatul
sau colesterolul seric nu au fost asociati cu IRR [14]. Pe de alta
parte, In timp ce studiile realizate anterior de Tedesco M. si
coaut. (2007) si Florczak E. si coaut. (2009), nu au identificat
diferente de sex pentru IRR [15, 16].

Cercetarea realizatd de Doi Y. et al. (2012), ce a inclus 426
de pacienti cu HTA, a constatat ca femeile au inregistrat valori
mai Tnalte pentru IRR, chiar si dupa o ajustare conform altor
variabile [17]. Noi nu am avea o explicatie plauzibila pentru
aceasta observatie, desi anumite diferente hormonale ar putea
avea un impact. Varsta este deja binecunoscuta ca un deter-
minant al IRR, iar unele studii au descris Intr-un mod specific
acest fenomen [18-19]. Intr-un aspect similar cu cel scos in
evidenta de Bigé N. et al. (2012), a fost observat faptul ca re-
latia IRR cu varsta este una non-lineard, iar IRR Inregistreaza
o crestere importanta dupa varsta de 40 de ani. Aceasta de-
pendenta de varsta este, probabil, cel putin, conditionata de
caracteristicile rinichiului in senescenta, insotita de modifica-
rile vasculare, IRR fiind asociat cu arteriorscleroza si fibroza,
precum si cu modificarile compliantei vasculare, odata cu ina-
intarea in varsta [20].

In studiul nostru a fost observati corelatia pozitiva a IRR
cu TAS si TAD, aceasta subliniind importanta PP ca determi-
nanta a IRR, deja demonstrata in unele studii precedente [15,
17, 19]. PP este un parametru surogat al rigiditatii arteriale,
iar acest parametru avanseaza odatd cu inaintarea in varsta
[21]. Totusi, noi am identificat un efect independent de varsta
a TA asupra IRR, aceasta teorie sustinand ipoteza unei com-
pliante vasculare care afecteaza IRR mai mult decat rezistenta
vasculara. Rezultatele noastre cu privire la corelatia negativa
a IRR cu FCC sunt consistente cu datele oferite de Komuro K.
et al. (2016) [4]. La o FCC mai inalt3, IRR este mai redus din
cauza velocitatilor telediastolice mai inalte, inregistrate. Acest
fenomen subliniaza excluderea din lotul de studiu a pacien-
tilor cu aritmii sau FCC prea 1nalta sau prea joasa. IRR a fost
identificat ca un factor prognostic non-invaziv important pen-
tru identificarea pacientilor cu risc cardiovascular mai inalt si
riscului de deteriorare a functiei renale la pacientii cu HTA si
disglicemie sau BCR. Pentru interpretarea corecta a acestui
parametru, este foarte importanta cunoasterea factorilor aso-
ciati si identificarea determinantelor cheie ale HIR. Astfel, am
observat ca determinantele principale ale IRR au fost varsta,
TAS, TAD, FCC, gradul HTA, varsta de debut si durata HTA.
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Ponte B. et al. (2014) conducted a large-scale multicenter
study, focusing on RRI characteristics, determined that female
gender, age, increased SBP and BMI were associated with
higher RRI values, whereas higher DBP and FCC were related
to lower RRI indices. Nevertheless, the multivariate analysis
adjusted for age, BP and BMI revealed that neither renal func-
tion nor cardiovascular risk factors, such as DM, BP, smoking
or serum cholesterol, were associated with RRI [14]. On the
other hand, the studies previously conducted by Tedesco M.
et al. (2007) and Florczak E. et al. (2009) showed no gender
differences for RRI [15, 16].

The research, carried out by Doi Y. et al. (2012), which
included 426 patients with HTN, reported that women dis-
played higher RRI values, even after an appropriate variable
adjustment [17]. We do not have any plausible explanation
for this, although some hormonal differences might influence
this phenomenon. Age is already a well-known RRI-related
determinant and some studies have studied this particular
phenomenon [18-19]. Bigé N. et al. (2012), highlighted that
age-associated RRI shows a non-linear pattern, which signifi-
cantly increase after the age of 40 years. This is probably due
to the age and conditioned by characteristics of aging kidney
followed by vascular changes, RRI being associated with arte-
riosclerosis and fibrosis, as well as influence of aging on vas-
cular compliance [20].

The present study highlighted the positive correlation of
RRI with SBP and DBP, emphasizing the importance of PP as
RRI-determinant that has already been demonstrated in pre-
vious studies [15, 17, 19]. PP is a surrogate parameter of ar-
terial stiffness, which advances with aging [21]. However, we
identified an independent age-associated effect of BP on RR],
thus supporting the hypothesis that vascular compliance in-
fluences RRI more than vascular resistance. The results of the
negative correlation between RRI and FCC are similar to those
provided by Komuro K. et al. (2016) [4]. Higher FCC leads to
lower RRI due to a higher recorded end-diastolic velocity. This
accounts for the reason why patients with too high or too low
arrhythmias and FCC are ruled out of the study group. RRI
was identified as an important, non-invasive and prognostic
factor for identifying patients with higher cardiovascular risk
and risk of renal function impairment in patients with HTN,
dysglycemia and CKD. It is vital to know the associated factors
and identify the main IRH determinants in order to interpret
correctly this parameter. Thus, we noticed that the main deter-
minants of RRI were the age, SBP, DBP, FCC, HTN stage, the age
of onset and HTN duration.

Conclusions

1) Intrarenal hemodynamic parameters show a close as-
sociation with multiple anthropometric, clinical and hemody-
namic parameters in patients with arterial hypertension.

2) Anthropometric parameters have revealed significant
correlations with IRH parameters, therefore, body weight,
obesity type showed a positive RRI relationship, as well as the
obesity type, whereas the android-type obesity exhibited sig-
nificantly higher RRI values compared to gynecoid-type obe-
sity.



Concluzii

1) Parametrii hemodinamicii intrarenale ar avea o asociere
stransa cu multipli parametri antropometrici si clinico-hemo-
dinamici la pacientii cu hipertensiune arteriala.

2) Parametrii antropometrici au demonstrat corelatii sem-
nificative cu parametrii HIR, astfel cad masa corporala, tipul
obezitatii au prezentat relatii pozitive cu IRR, precum si cu
tipul obezitatii. Pacientii cu tipul android de obezitate au pre-
zentat valori semnificativ mai Tnalte ale IRR decat cei cu tipul
ginecoid de obezitate.

3) La compararea parametrilor HIR cu parametrii hemodi-
namici sistemici s-a constatat corelatia pozitiva, statistic sem-
nificativa, a IRR cu TAS, TAD, PP si o corelatie negativa cu FCC.

4) Variabilele oferite de tehnica ultrasonografica Doppler
intrarenala reflecta o gama larga de determinante fiziologice
locale, atat la nivel renal, cat si sistemic, precum complianta si
elasticitatea vasculara.

Declaratia de conflict de interese
Autorii declara lipsa conflictelor de interese.

Contributia autorilor

Toti autorii au contribuit in mod egal la elaborarea si scri-
erea manuscrisului. Versiunea finala a fost citita si acceptata
de toti autorii.

Referinte / references

1. Smith S,, Birtcher K., Ballantyne C., Orringer C. et al. Focused update
of the 2016 ACC Expert Consensus decision pathway on the role of
non-statin therapies for LDL-cholesterol lowering in the management
of atherosclerotic cardiovascular disease risk. J. Am. Coll. Cardiol,
2017; 70 (14): 1785-822.

2. Srivastava A., Sharan S. Prehypertension. Hypertension, 2019; 2
(13): 45-49.

3. Williams B., Mancia G., Spiering W. et al. 2018 ESC/ESH Guidelines
for the management of arterial hypertension. European Heart Jour-
nal, 2018; 39: 3021-3104.

4. Komuro K, Yokoyama N., Shibuya M., Soutome K., Hirose M., Yonezawa
K. et al. Associations between increased renal resistive index and car-
diovascular events. J. Med. Ultrason., 2016; 43 (2): 263-270.

5. Bruno R,, Salvati A., Barzacchi M., Raimo K., Taddei S., Ghiadoni L. et
al. Predictive value of dynamic renal resistive index for renal out-
come in type 2 diabetes and essential hypertension: a prospective
study. Cardiovasc. Diabetol., 2015; 14 (1): 191-197.

6. Kapoor S., Tedesco M., Natale F, Mocerino R., Tassinario G. et al. Re-
nal resistive index and cardiovascular and renal outcomes in es-
sential hypertension. Hypertension, 2014; 21 (4): 3256-3262.

7. Calabia]., Torguet P, Garcia I., Martin N., Mate G., Marin A. et al. The
relationship between renal resistive index, arterial stiffness, and
atherosclerotic burden: The link between macrocirculation and
microcirculation. J. Clin. Hypertens., 2014; 16 (3): 186-191.

8. Zwain A. Intrarenal hemodynamic changes in type 2 diabetic pa-
tients. J. Pediatr. Endocrinol. Metab., 2016; 29 (3): 273-279.

9. Haitsma Mulier ], Rozemeijer S., Réttgering ]. et al. Renal resis-
tive index as an early predictor and discriminator of acute kidney
injury in critically ill patients: a prospective observational cohort
study. PLoS One, 2018; 13 (6): 1-18.

Hemodinamica intrarenald in hipertensiunea arteriald

3) Comparison of IRH parameters with systemic hemody-
namic parameters revealed a positive correlation, that was
statistically significant for RRI associated with SBP, DBP, PP, as
well as a negative correlation with FCC.

4) The variables determined by the intrarenal Doppler
ultrasound, provided a wide range of local physiological de-
terminants in the kidneys and systemically, such as vascular
compliance and elasticity.

Declaration of conflicting interests
The authors declare no conflicts of interest.

Authors’ contributions

All authors contributed equally to developing and writing
of the manuscript. The final version has been read and accept-
ed by all authors.

10. Bellos I, Pergialiotis V., Kontzoglou K. Renal resistive index as pre-
dictor of acute kidney injury after major surgery: a systematic re-
view and meta-analysis. J. Crit. Care, 2019; 50: 36-43.

11. Miyoshi K., Okura T, Tanino A., Kukida M., Nagao T, Higaki J. Useful-
ness of the renal resistive index to predict an increase in urinary
albumin excretion in patients with essential hypertension. J. Hum.
Hypertens., 2016; 9 (31): 66.

12. Berni A, Ciani E., Bernetti M., Cecioni 1., Berardino S., Poggesi L. et al.
Renal resistive index and low-grade inflammation in patients with es-
sential hypertension. J. Hum. Hypertens., 2012; 26 (12): 723-730.

13. Boone S, Kuo D. novel biomarkers to detect target organ damage in
acute hypertension. Curr. Hypertens. Rep., 2018; 20 (3): 21.

14. Ponte B., Pruijm M., Ackermann D., Vuistiner P, Eisenberger U,
Guessous L. et al. Reference values and factors associated with re-
nal resistive index in a family-based population study. Hyperten-
sion, 2014; 63 (1): 136-42.

15. Tedesco M., Natale F, Mocerino R, Tassinario G., Calabré R. Renal
resistive index and cardiovascular organ damage in a large popula-
tion of hypertensive patients. . Hum. Hypertens., 2007; 21 (4): 291-
296.

16. Florczak E., Januszewicz M., Januszewicz A., Prejbisz A., Kaczmar-
ska M., Michatowska I. et al. Relationship between renal resistive
index and early target organ damage in patients with never treated
essential hypertension. Blood Press., 2009; 18 (1-2): 55-61.

17. Doi Y., Iwashima Y., Yoshihara F, Kamide K., Hayashi S., Kubota Y. et
al. Renal resistive index and cardiovascular and renal outcomes in
essential hypertension. Hypertension, 2012; 60 (3): 770-7.

18. Boddi M. Renal ultrasound (and Doppler sonography) in hyperten-
sion: an update. Advances in Experimental Medicine and Biology.,
2017; 12 (3): 231-236.

19. Kawai T, Kamide K., Onishi M., Yamamoto-Hanasaki H., Baba Y.,
Hongyo K. et al. Usefulness of the resistive index in renal Doppler
ultrasonography as an indicator of vascular damage in patients
with risks of atherosclerosis. Nephrol. Dial. Transplant., 2011; 26
(10): 3256-3262.

20. Bigé N,, Lévy P, Callard P, Faintuch JM., Chigot V,, Jousselin V. et al.
Renal arterial resistive index is associated with severe histologi-
cal changes and poor renal outcome during chronic kidney disease.
BMC Nephrol.,, 2012; 13 (1): 1-9.

21. Cauwenberghs N., Kuznetsova T. Determinants and prognostic sig-
nificance of the renal resistive index. Pulse, 2016; 3 (3-4): 172-178.



OPEN 8ACCESS

ARTICOL DE CERCETARE

Rolul screeningului audiologic
neonatal in stabilirea
diagnosticului hipoacuziei
sensoroneurale la copii:
studiu prospectiv, descriptiv

Doina Chiaburu-Chiosa®?*

Catedra de otorinolaringologie, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisindu, Republica Moldova;

2Centrul Republican de Audiologie, Protezare Auditivd si Reabilitare
Medicopedagogica, IMSC Clinica ,Emilian Cotaga’, Chisindu, Republica Moldova.

Data receptionarii manuscrisului: 29.03.2019
Data acceptarii spre publicare: 29.05.2019

Autor corespondent:

Doina Chiaburu-Chiosa, doctorand

Catedra de otorinolaringologie

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfant, 165, Chisindu, Republica Moldova, MD-2004
e-mail: doinachiaburu@yahoo.com

Ce nu este cunoscut, deocamdata, la subiectul abordat

Stabilirea tardiva a diagnosticului de hipoacuzie sensoro-
neurald reduce din posibilitatile reabilitarii auditiv-verbale,
cu o achizitionare mai defectuoasa a limbajului copiilor hi-
poacuzici.

Ipoteza de cercetare

Implementarea screeningului audiologic universal neona-
tal, prin efectuarea testului otoemisiunilor acustice, optimi-
zeaza stabilirea diagnosticului precoce al hipoacuziei senso-
roneurale la copii.

Noutatea adusa literaturii stiintifice din domeniu

Incidenta hipoacuziei sensoroneurale, identificate in ca-
drul screeningului neonatal este de la 3 cazuri la 1000 de
nou-nascuti. Screeningul neonatal pentru hipoacuzie senso-
roneurald permite stabilirea diagnosticului respectiv de 20
de ori mai rapid decat in cazul adresarii la medic.

Rezumat

Introducere. Hipoacuzia depdseste cadrul otologiei, de-
oarece auditia sta la baza dezvoltarii atat a performantelor
auditiv-verbale, cat si a capacitatilor cognitive ale copilului,
contribuind la formarea acestuia ca personalitate. Prin inci-
denta sa si consecintele grave care, deseori, duc la invalidizare,
hipoacuzia continua sa prezinte un interes sporit, fiind atat in
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What is not known yet, about the topic

The late establishment of the diagnosis of sensorineural
hearing loss reduces the possibilities of the auditory-verbal
rehabilitation, with a more defective acquisition of the lan-
guage of the hearing impaired children.

Research hypothesis

The implementation of the neonatal universal audiologi-
cal screening, by performing the otoacoustic emissions test,
optimizes the establishment of the early diagnosis of sen-
sorineural hearing loss in children.

Article’s added novelty on this scientific topic

The incidence of sensorineural hearing loss, identified dur-
ing neonatal screening is from 3 cases per 1000 newborns.
Neonatal screening for sensorineural hearing loss allows the
diagnosis to be established 20 times faster than in the case of
addressing to the doctor.

Abstract

Introduction. Hypoacusia exceeds the otology framework,
because hearing underlies the development of the auditory-
verbal performances, as well as the cognitive abilities of the
child, contributing to his formation as a personality. Due to
its incidence and serious complications that often lead to dis-
ability hypoacusia continue to be an issue of interest for both



vizorul cercetatorilor, cat si al specialistilor pluridisciplinari.
Conform datelor statistice, furnizate de National Institute of
Deafness and Other Communications Disorders (NIDCD), hipo-
acuzia este diagnosticata in 1-3 cazuri la 1000 nou-nascuti sa-
natosi si in 2-4 cazuri - la 100 nou-ndscuti internati in sectiile
de Terapie Intensiva Neonatala.

Material si metode. Studiul este de tip prospectiv, de-
scriptiv, efectuat pe parcursul anilor 2016-2019 la Catedra de
otorinolaringologie, Universitatea de Stat de Medicina si Far-
macie ,Nicolae Testemitanu”. De screening neonatal pentru
hipoacuzie sensoroneurald in perioada de referinta au benefi-
ciat 8326 de nou-nascuti, la 25 dintre care, In final, s-a stabilit
diagnosticul respectiv (inrolati in lotul ,screening neonatal”).
Lotul de control a fost constituit din 75 de copii cu diagnostic
similar, stabilit la adresare (lotul ,examen complex la adresa-
re”). Diagnosticarea hipoacuziei sensoroneurale la acestea a
fost efectuatd la Centrul Republican de Audiologie, Protezare
auditiva si Reabilitare medico-pedagogica, IMSC Clinica , Emi-
lian Cotaga”, fara testul OEA. in baza datelor obtinute, a fost
calculata incidenta hipoacuziei sensoroneurale la nou-nascuti,
precum si apreciat rolul screeningului audiologic neonatal.
Teste statistice aplicate: t-Student si Fisher exact.

Rezultate. Varsta medie a stabilirii diagnosticului de hipo-
acuzie sensoroneurald a fost de 2,3+1,4 si 45,2+10,4 luni, re-
spectiv, lotul ,,screening neonatal” vs. lotul ,,examen complex la
adresare”. Incidenta hipoacuziei sensoroneurale in Republica
Moldova a fost estimata la 3 cazuri la 1000 de nou-nascuti.

Concluzii. Incidenta hipoacuziei sensoroneurale la nou-
nascutii din Republica Moldova este similara celei raportate in
statele europene. Screeningul neonatal permite identificarea
de 20 de ori mai devreme a problemelor auditive, comparativ
cu metoda adresarii populatiei la medicul specialist, fapt ce
are un impact pozitiv asupra dezvoltarii cognitiv-emotionale
a copiilor cu hipoacuzie sensoroneurala.

Cuvinte cheie: otoemisiuni acustice, screening audiologic
neonatal.

Introducere

Hipoacuzia depdseste cadrul otologiei, deoarece auditia
std la baza dezvoltarii vorbirii si a capacitatilor cognitive ale
copilului, contribuind la formarea acestuia ca personalitate.
Prin incidenta sa si consecintele grave care, deseori, duc la in-
validizare, hipoacuzia continud sa prezinte un interes sporit,
fiind atat in vizorul cercetatorilor, cat si al specialistilor pluri-
disciplinari [1].

Conform datelor statistice, furnizate de catre Institutul Na-
tional al Hipoacuziei si altor Patologii de Comunicare (1. engl.
National Institute of Deafness and other Communications Disor-
ders), hipoacuzia este diagnosticata in 1-3 cazuri la 1000 nou-
ndscuti sanatosi si in 2-4 cazuri - la 100 nou-nascuti internati
in sectiile de Terapie Intensiva Neonatala (NICU) sau la copiii
ce fac parte din grupul de risc pentru hipoacuzie de tip senso-
roneural. In Republica Moldova, deocamdatd, nu exista studii

Screeningul audiologic neonatal

researchers and multidisciplinary specialists. According to
statistical data provided by the National Institute of Deafness
and Other Communication Disorders (NIDCD), hearing loss
is diagnosed in 1-3 cases per 1,000 healthy newborns and in
2-4 cases per 100 newborns, admitted to Neonatal Intensive
Care Unit.

Material and methods. The present research is a diag-
nostic and descriptive study, conducted during the years
2016-2019, at the Chair of otorhinolaryngology, Nicolae Tes-
temitanu State University of Medicine and Pharmacy. Neona-
tal screening for sensorineural hearing loss in the reference
period benefited 8326 neonates, 25 of whom, finally, the re-
spective diagnosis was established (enrolled in the “neonatal
screening” group). The control group consisted of 75 children
with a similar diagnosis, established after addressing to the
doctor (the “complex examination at address” group). The
diagnosis of sensorineural hearing loss was performed at the
Republican Center of Audiology, Hearing prosthesis and Me-
dico-pedagogical rehabilitation, “Emilian Cotaga” Clinic, with-
out the OAS test. Based on the data obtained, the incidence of
sensorineural hearing loss in infants was calculated, as well
as the role of neonatal audiological screening. Statistical tests
applied: t-Student and Fisher’s exact.

Results. The mean age of establishing the diagnosis of sen-
sorineural hearing loss was 2.3+1.4 and 45.2+10.4 months, re-
spectively, the group “neonatal screening” vs. group “complex
examination at address”. The incidence of sensorineural hea-
ring loss in the Republic of Moldova was estimated in 3 cases
per 1000 newborns.

Conclusions. The incidence of sensorineural hearing loss
in newborns in the Republic of Moldova is similar to that re-
ported in European states. Neonatal screening allows the
identification of hearing problems 20 times earlier, compared
to the method of addressing the population to the specialist
doctor, which has a positive impact on the cognitive-emotional
development of children with sensory-hearing impairment.

Key words: otoacoustic emissions, neonatal audiologic
screening.

Introduction

Hypoacusia is beyond the otology framework, because the
hearing is based on the development of the child’s speech and
cognitive abilities, contributing to his formation as a persona-
lity. Due to its incidence and serious complications that often
lead to disability, hearing impairment continues to be an issue
of interest for both researchers and multidisciplinary special-
ists [1].

According to statistical data provided by the National In-
stitute of Deafness and Other Communication Disorders (NI-
DCD), hearing loss is diagnosed in 1-3 cases per 1,000 healthy
newborns and in 2-4 cases per 100 newborns, admitted to
Neonatal Intensive Care Unit (NICU) or children who are at
risk of developing hearing disorders. Currently, there are no
studies that would estimate the incidence of deafness in new-
borns from the Republic of Moldova. The prevalence of neona-
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ce ar fi estimat incidenta surditatii la nou-nascuti. Prevalenta
surditatii neonatale creste de 10-50 de ori la nou-nascutii cu
factori de risc. Din 10 nou-ndscuti cu surditate congenitala, 9
provin din familii cu parinti diagnosticati cu hipoacuzie. Con-
form studiului realizat de catre Verhaert N. et al, incidenta
hipoacuziei la nou-nascuti depaseste 1-3 cazurila 1000 popu-
latie generala [1].

n Republica Moldova, la evidenta specialistilor din cadrul
Centrului Republican de Audiologie, Protezare Auditiva si
Reabilitare Medicopedagogica, se afla peste 1400 de copii cu
diferite forme ale surditatii, numarul copiilor invalizi prin sur-
ditate ocupand locul trei in structura maladiilor ce duc la inva-
lidizare. Anual, in cadrul Centrului Republican de Audiologie,
Protezare Auditiva si Reabilitare Medicopedagogica, se inre-
gistreaza cazuri noi de surditate la copii, cauzele fiind cele mai
diverse. Metodele obiective de diagnostic, ca otoemisiunile
acustice, potentialele evocate auditiv, timpanometria, au con-
tribuit la micsorarea varstei medii de diagnostic al surditatii la
copii. Conform studiului lui Breg A. et al. (2011), sunt relevate
opinii diferite asupra utilitatii diagnostice ale anumitor meto-
de de explorare audiologica [2]. Cercetarea publicata de catre
Johnson J. et al. (2005), confirma faptul c3, in prezent, nu exis-
td o metoda unica de evaluare a functiei auditive la nou-nas-
cuti si copii de varsta precoce [3]. Conform Watkin P, Baldwin
M. (2011), parerile sunt diferite referitor la screeningul audi-
ologic si la metodele folosite in screeningul audiologic. Astfel,
existd pareri contradictorii referitor la protocolul de screening
si etapele acestuia, cu utilizarea exclusiva a otoemisiunilor
acustice sau a potentialelor acustice evocate [4]. Cu referire
la varsta de testare a auzului prin efectuarea otoemisiunilor
acustice, studiul lui Oostenbrink P. si Verhaagen-Warnaar N.
(2003) releva faptul ca otoemisiunile acustice sunt prezente in
mai putin de 50% din cazuri, daca testul se face in primele 12
ore postpartum, ulterior, devenind prezente in 95% din cazuri
peste 2 zile si In 98% din cazuri - peste 4 zile [5].

Metode contemporane de reabilitare auditiva prin proteza-
re auditiva sau implant cohlear impun un diagnostic precoce
si corect al deficientelor de auz la copii, cu o evaluare com-
plexa a traseului analizatorului acustic vestibular. Acest lucru
nu este usor, reiesind din particularitatile anatomofiziologice
ale analizatorului auditiv In raport cu varsta, particularitatile
dezvoltarii neuropsihice la copil, lipsa unei metode unice de
explorare.

Surditatea la copii prin incidenta sa marita si repercusi-
unile grave asupra dezvoltarii copilului, este o problema im-
portantd, nu doar in aspect medical, dar si social, de sanata-
te publicd, cu o cifra totala de copii diagnosticati in continua
crestere atat in tarile slab dezvoltate, cat si in cele dezvoltate.
Efectul economic al surditatii in SUA, ulterior efectuarii mul-
tiplelor studii, a fost estimat, in anul 2004, fiind de 468.000
dolari pe intreaga perioada a vietii persoanei cu surditate pre-
linguald [6]. Aceasta afectiune are un impact negativ nu doar
asupra calitatii vietii pacientilor cu surditate, dar si conduce la
izolarea lor sociala.

Experienta tdrilor avansate aratda posiblitatea reabilitarii
si integrarii acestor pacienti cu surditate, daca este efectu-
at precoce si corect. Screeningul audiologic neonatal permite
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tal hearingloss is 10-50 times higher in newborns with certain
risk factors. Of ten newborns with congenital deafness, nine
children are brought up by parents, who have been diagnosed
with hearing impairment. Verhaert N. et al. reported that the
incidence of hearing loss in newborns exceeds 1-3 cases per
1000 general population [1].

In the Republic of Moldova, according to the specialists of
the Republican Center for Audiology, Auditory Prosthetics and
Medico-Pedagogical Rehabilitation, there are over 1400 chil-
dren with different forms of deafness, the number of children
with disabilities by deafness occupying the third place in the
structure of the diseases that lead to invalidation. New cases
of hearing loss among children are recorded yearly within
the Republican Center for Audiology, Auditory Prosthetics
and Medico-Pedagogical Rehabilitation, due to various rea-
sons. Thus, the use of objective diagnostic methods, such as
otoacoustic emissions, auditory evoked potentials, and tym-
panometry, have contributed to reducing the mean age of
diagnosing deafness among children. Breg A. et al. (2011) re-
vealed various viewpoints on the diagnostic utility of certain
hearing assessment techniques [2]. The research published by
Johnson J. et al. (2005) confirmed that so far, there is no single
method of assessing auditory function in newborns and chil-
dren of early age [3]. However, according to Watkin P., Baldwin
M. (2011), the opinions differ regarding audiological screen-
ing and the methods used in audiological screening, thus there
are permanent contradictory opinions on screening protocol
and its stages, by using exclusively the otoacoustic emissions
or the acoustic evoked potentials [4]. As regarding the appro-
priate age of hearing assessment via otoacoustic emissions,
in 2003, Oostenbrink P. and Verhaagen-Warnaar N., reported
that otoacoustic emissions occur in less than 50% cases, if the
test is performed within the first 12 hours postpartum, subse-
quently these appear in 95 % cases over 2 days and 98% cases
over 4 days, respectively [5].

Modern methods of auditory rehabilitation via an auditory
prosthesis or cochlear implant require early and accurate di-
agnosis of hearing deficiency in children, as well as a complex
assessment of the auditory analyzer pathway. This is not an
easy task due to the anatomical and physiological patterns of
the auditory analyzer in terms of age, particularities of neu-
ropsychiatric development of the child, as well as lack of an
universal assessment method.

Hearing loss in children is an important current issue, due
to its high incidence and serious impact on child’s medical and
social development, as well as within public healthcare sys-
tem, which exhibits an increasing incidence and prevalence
in both under-developed and developed countries. The eco-
nomic impact of hearing loss in the United States, according to
multiple studies, was estimated to be $ 468,000, throughout
the lifetime of a prelingual deaf individual [6]. Hearing loss
has a negative impact not only on patients’ life quality, but also
leads to their isolation from society.

The experience of the developed countries, shows a pos-
sibility of rehabilitation and social integration of the hearing-
impaired patients, unless an early and accurate diagnosis and
appropriate auditory rehabilitation approach are performed.



diagnosticarea mai precoce a hipoacuziei sensoroneurale si
alegerea metodei optime de reabilitare auditiva. Screeningul
universal presupune testarea auditivd a tuturor nou-nascuti-
lor la ambele urechi, indiferent de prezenta sau absenta fac-
torilor de risc pentru hipoacuzie. Rezultatele obtinute ulterior
efectuarii testului se prezinta sub doua forme: tip Pass - ras-
puns pozitiv, ceea ce denota faptul ca pacientul este auzitor
(cu exceptia neuropatiilor auditive, patologie in cadrul careia
copilul este diagnosticat cu hipoacuzie, in pofida otoemisiuni-
lor acustice spontane prezente); tip Reffer, adica copilul nu a
trecut testul, fiindu-i indicat efectuarea unui bilant audiologic
complex si reproductibil pentru confirmarea diagnosticului de
hipoacuzie sensoroneurala [7, 8]. De asemenea, indiferent de
rezultatul obtinut in cadrul efectuarii otoemisiunilor acustice,
toti copiii ce fac parte din grupul cu factori de risc, sunt moni-
torizati si evaluati audiologic.

in Republica Moldova, actualmente, nu exista date statis-
tice cu privire la incidenta surditatii la copii. Sunt create toate
premizele ce confirma necesitatea studierii si ameliorarii me-
todelor de diagnostic ale surditatii sensoroneurale.

Material si metode

Studiul in cauza este unul de tip prospectiv, descriptiv,
efectuat pe parcursul anilor 2016-2019 in cadrul Catedrei de
otorinolaringologie a Universitatii de Stat de Medicina si Far-
macie ,Nicolae Testemitanu”. Protocolul de cercetare a obtinut
un aviz favorabil al Comitetului de Etica a Cercetarii (procesul
verbal nr. 50 din 12.04.2018). Pacientii implantati cohlear din
cadrul studiului au beneficiat de o examinare genetica speci-
ala pentru detectarea mutatiei la nivelul genei GJB2 conexina
26. Toti participantii in studiu (parintii copiilor sau reprezen-
tantul legal al copilului) au semnat acordul informat.

Au fost inrolati 100 de copii cu hipoacuzie sensoroneu-
rala. Conform Ordinului Ministerului Sanatatii nr. 201 din
14.03.2017 si Standardului National privind screeningul au-
diologic la nou-nascuti, a fost realizat Programul de Stat de
screening audiologic prin utilizarea otoemisiunilor acustice
provocate.

Conform criteriilor de includere, dintre cei 8326 de copii
controlati in ziua 2-3 postpartum, 25 dintre ei au reprezentat
lotul de copii cu hipoacuzie sensoroneurala. Afectiunea a fost
confirmata, apoi, prin examinare extinsa specializata la varsta
de 1 luna. Ceilalti 75 de copii au reprezentat lotul de cerceta-
re; ei au fost diagnosticati prin bilant audiologic complex, la
cerere.

Criterii de includere:

1) nou-nascuti care au trecut screeningul audiologic;

2) copii cu varsta pana la 5 ani, la care surditatea a fost dia-
gnosticata ulterior efectuarii screeningului audiologic;

3) copii din grupul cu prezenta factorilor de risc pentru in-
stalarea surditatii (copii prematuri, copii spitalizati in sectiile
de terapie intensiva, hiperbilirubinemia, administrarea prepa-
ratelor ototoxice etc.).

Criterii de excludere:

1) copii cu malformatii ale conductului auditiv (atrezia
conductului auditiv);

Screeningul audiologic neonatal

Diagnosis and proper hearing rehabilitation approach enable
optimization of an early diagnosis of sensorineural hearing
loss by using a universal newborn audiological screening.
Universal screening involves the auditory assessment of both
ears of all newborns, regardless of presence or absence of risk
factors of sensorineural hearing loss. The test results include
the Pass-positive response type, when the patient is hearing,
(except for hearing neuropathies, when the child is diagnosed
with hearing loss despite the presence of spontaneous oto-
acoustic emissions) and the Reffer type, meaning that the child
hasn’t passed the test and an additional complex and repro-
ducible hearing assessment is required to confirm the diag-
nosis of sensorineural hearing loss [7, 8]. Moreover, all chil-
dren in the risk group, regardless of the obtained outcomes of
otoacoustic emission tests, are monitored and audiologically
evaluated.

Currently, there are no statistical data on the incidence of
deafness in children in the Republic of Moldova. Further stud-
ies are required to improve the methods of diagnosis of senso-
rineural hearing loss.

Material and methods

The present paper is a diagnostic, descriptive study con-
ducted during the years 2016-2019, at the Chair of otorhino-
laryngology, Nicolae Testemitanu State University of Medicine
and Pharmacy. Positive notice of the Research Ethics Commit-
tee (minutes no. 50 of April 12, 2018) was obtained. Genetic
screening (for detecting connexin 26, a GJB2 gene mutation) in
cochlear implant recipients within the study was performed.
All the study participants (child’s parents or legal representa-
tive) signed the informed consent.

The study included 100 children with sensorineural hear-
ing loss. According to the Order of the Ministry of Health no.
201 of March 14, 2017 and the National Standard on audiolog-
ical screening in newborns, the state audiological screening
program was carried out by using evoked otoacoustic emis-
sions.

According to the inclusion criteria, of the 8326 children
checked on day 2-3 postpartum, 25 of them represented the
group of children with sensory-hearing impairment. The con-
dition was then confirmed by an extended specialized exami-
nation at the age of 1 month. The other 75 children represent-
ed the research group; they were diagnosed with a complex
audiological balance, on request.

Inclusion criteria:

1) newborns, who underwent hearing screening;

2) children up to 5 years, who were diagnosed with hea-
ring loss via audiological screening;

3) children who are at risk of developing deafness (prema-
ture children, children admitted within to intensive care units,
hyperbilirubinemia, administration of ototoxic drugs etc.).

Exclusion criteria:

1) children with congenital ear malformation (auditory ca-
nal atresia);

2) children whose parents refused to undergo otoacoustic
emissions.
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2) copii ai caror parinti au refuzat efectuarea otoemisiuni-
lor acustice.

Pentru determinarea numarului necesar de pacienti pen-
tru lotul de cercetare 1n studiu clinic, a fost utilizata urmatoa-
rea formula:

1 Z(Za+Zﬁ)2xP(1—P)
a-pt T e,-p)

unde:

P -reusita depistdrii la copii prin aplicarea metodelor tra-
ditionale (fara efectuarea screeningului audiologic neonatal
prin testarea otoemisiunilor acustice provocate) constituie in
mediu 60,0% (P,=0,60);

P, - in lotul de cercetare, pacienti cu hipoacuzie senso-
roneurald, care au fost diagnosticati prin metoda modificata
(efectuarea screening-lui audiologic neonatal prin testarea
otoemisiunilor acustice provocate) eficacitatea depistarii este
de 95,0% (P,=0,95);

P=(P,+P,)/2=0,775;

Za - valoare tabelara. Atunci cand semnificatia statistica
este de 95,0%, coeficientul Za=1,96;

Zy- valoare tabelara. Atunci cand puterea statistica a com-
paratiei este de 80,0%, coeficientul ZB=0,84;

f - proportia subiectilor care ar putea sa abandoneze
studiul din motive diferite de efectul investigat q=1/(1-f),
£=10,0% (0,1).

Introducand datele in formula, am obtinut

ho 1 2(1.96+084)*x0.775x 0225 _
(1-01) (0.60 - 0.95)2 -

25

Astfel, lotul de cercetare a inclus 25 de pacienti cu hipoacu-
zie sensoroneurald, diagnosticati in urma efectuarii screenin-
gului neonatal prin testarea prezentei otoemisiunilor acustice
(lotul ,screening neonatal”), iar cel de control a inclus 75 de
pacienti cu acelasi diagnostic, stabilit In urma adresarii la me-
dic (lotul ,,examen complex la adresare”). Lotul ,,examen com-
plex la adresare” a fost constituit din seria de copii cu hipoacu-
zie sensoroneurald, care au fost diagnosticati prin efectuarea
bilantului audiologic complex in cadrul Centrului Republican
de Audiologie, Protezare auditiva si Reabilitare medico-peda-
gogica IMSC Clinica ,Emilian Cotaga”, la adresare sau ulterior
indreptarii indicate de catre alti specialisti. Coraportul dintre
numadrul de pacienti inrolati pe loturi a fost de 1 1a 3.

Tuturor subiectilor recrutati in studiu li s-a efectuat bi-
lantul audiologic complex in cadrul Centrului Republican de
Audiologie, IMSC Clinica ,Emilian Cotaga”, cu echipamente
OtoRead-interacoustics, calibrate anual: examinarea statusu-
lui ORL si otoscopia (eventual, indepartarea cerumenului din
conductul auditiv extern); timpanometria (afirmarea diagnos-
ticului de hipoacuzie fiind conditionatd de prezenta curbei
timpanometrice de tip A); inregistrarea otoemisiilor acustice;
inregistrarea potentialelor evocate auditive precoce (BERA),
ASSR (auditory steady state response); audiometria reflectora
si cea instrumental3; fittingul implantului cohlear (la pacientii
implantati cohlear).

Prelucrarea statistica a datelor primare a fost efectuata cu

MJHS 19(2)/2019

The following formula was used in order to determine
the required number of patients for the clinical trial research

group:

1 Z(Za+Zﬁ)2xP(1—P)
-t e,y

where:

P - the success of the detection in children by applying the
traditional methods (without performing the neonatal audio-
logical screening by evoked otoacoustic emissions test perfor-
mance) constitutes on average 60.0% (P =0.60);

P, - patients from the study group, who were diagnosed
with sensorineural hearing loss via a modified method (new-
born audiological screening by evoked otoacoustic emissions
test performance) showed a detection efficiency of 95.0%
(P,=0.95);

P=(P +P )/2=0.775;

Za - table value, when the statistical significance is 95.0%,
then the coefficient Za=1.96;

Zy- table value, when the comparison statistical power is
80.0%, then the coefficient ZB=0.84;

f - the proportion of subjects who may abandon the study
for any other reasons regardless of the investigated effect
q=1/(1-f), f=10.0% (0.1).

We obtained the following results by introducing data into
the formula:

_ 1 2(1.96 + 0.84)?x 0.775x 0.225
n= X =25
(1-0.1) (0.60 - 0.95)2

Thus, the research group included 25 patients with senso-
rineural hearing loss, diagnosed following neonatal screening
by acoustic otoemissions (the ,neonatal screening” group).
The control group included 75 patients with the same diagno-
sis, established after addressing to the doctor (group ,com-
plex examination at address”). The “complex examination at
address” group consisted of the series of children with senso-
ry-hearing impairment, who were diagnosed by carrying out
the complex audiological balance within the Republican Cen-
ter of Audiology, Hearing prosthesis and Medical-pedagogical
rehabilitation at the Clinic ,,Emilian Cotaga”, at the address or
after being reffered by other specialists. The correlation be-
tween the number of patients enrolled in groups was 1 to 3.

All the individuals, included in the study, underwent a com-
plex audiology assessment at the Republican Center for Audio-
logy, Emilian Cotaga Clinic, by means of annualy calibrated
OtoRead-interacoustic systems: the ENT status examination
and otoscopy (possible ear wax removal from the external
auditory canal); tympanometry (diagnosing of hearing loss
in presence of the A-type curve in tympanometry); record-
ing of otoacoustic emissions; recording of brainstem auditory
evoked potentials (BERA), ASSR (auditory steady state re-
sponse); reflective and instrumental audiometry; the cochlear
implant fitting (in cochlear-implanted patients).

The statistical processing of primary data was carried out
via the functions and modules of the ,Statistical Package for
Social Sciences - version 21.0 for Windows (SPSS, Inc., Chicago,



ajutorul functiilor si modulelor programului ,Statistical Pac-
kage for the Social Sciences” versiunea 21.0 pentru Windows
(SPSS, Inc, Chicago, IL, 2012). Pentru estimarea diferentelor
semnificative In mediile a doua grupe a fost utilizat, dupa caz,
criteriul t-Student sau testul exact Fisher. Datele sunt prezen-
tate drept valori absolute si relative sau drept medie si deviere
standard.

Rezultate

Pentru colectarea lotului de studiu ,screening neonatal”
(n=25), au trecut screeningul audiologic neonatal la materni-
tate, in ziua 2-3 postpartum, 8326 de nou-nascuti din centrele
de perinatologie din Republica Moldova. Analiza comparativa
a loturilor de studiu este prezentata in Tabelul 1.

Tabelul 1. Analiza comparativa a loturilor de studiu.
Table 1. Comparative analysis of the study groups.

Screeningul audiologic neonatal

IL, 2012). Were used the t-Student criterion and Fisher’s exact
test, in order to estimate the significant differences within the
mean values of these two groups. Data are presented as abso-
lute and relative values, or as mean and standard deviation.

Results

For the collection of the study group “neonatal screening”
(n = 25), the neonatal audiological screening at maternity was
passed, on day 2-3 postpartum, 8326 newborns from perina-
tology centers in the Republic of Moldova. The comparative
analysis of the study groups is presented in Table 1.

Although, this was not the direct purpose of the present
research, the incidence was estimated at 3:1000 newborns,
data that correspond to those reported by international pub-

Parametri
Parameters

Lotul ,screening neonatal” (n=25)
,Neonatal screening” group (n=25)

Lotul ,,examen complex la adresare” (n=75)
,Complex hearing assessment on request” t p

group (n=75)

VAarsta medie, luni

2,3x1,4 45,2+10,4 254,20 0,028

Middle age, months
Masa corporald, g

. 3341,6+390,1
Body weight, g

3362,3+628,0 0,024 0,047

Nota: test statistic aplicat - t-Student.
Note: applied statistical test - t-Student.

Cu toate cd nu acesta a fost scopul direct al studiului in ca-
uza, incidenta calculata a fost estimata la 3:1000 nou-nascuti,
date ce coincid cu publicatiile internationale si datele epide-
miologice, furnizate de catre BIAP (Biroul International de Au-
diofonologie).

Rezultatele screeningului audiologic neonatal sunt prezen-
tate In Figura 1. Rezultatele au fost prezentate sub forma de:
PASS, REFFER, NO SEAL, pentru fiecare ureche in parte (AD,
AS) si bilateral.

La rinoscopie, 2 copii au fost diagnosticati cu hipertrofia ve-
getatiilor adenoide in lotul ,,examen complex la adresare” si 14
- in lotul ,screening neonatal”. Dupa tratament, auzul a evoluat
spre restitution ad integrum.

Dupa examenul otomicroscopic, 3 subiecti din lotul ,scre-
ening neonatal” si 28 de subiecti din lotul ,,examen complex la
adresare” au fost diagnosticati cu catar tubo-timpanic (disfunc-
tie tubara); 1 copil din lotul ,screening neonatal” si 6 copii din
lotul ,examen complex la adresare” au fost diagnosticati cu oti-
ta medie acuta de tip seromucos.

Compararea reabilitarii auditive la copiii diagnosticati prin
screening conform datelor audiometriei reflectore in camp li-
ber este redata in Tabelul 2.

Din Tabelul 2 se observa o calitate net superioara a reabi-
litarii auditive pe toate benzile de frecventa a copiilor hipo-
acuzi, identificati prin screening neonatal, comparativ cu cei,
care au fost diagnosticati si tratati dupa adresare desinestata-
toare sau indreptare la medicul specialist.

lications and epidemiological data provided by BIAP (Interna-
tional Bureau of Audiophonology).

The results of the neonatal audiological screening are
shown in Figure 1. The results were presented in the form of:
PASS, REFFER, NO SEAL, for each ear separately (RE, LE) and
bilateral.

At rhinoscopy, 2 children were diagnosed with hypertro-
phy of adenoid vegetation in the “complex address examina-
tion” group and 14 - in the “neonatal screening” group. After
treatment, the hearing progressed to restitution ad integrum.

After the otomicroscopic examination, 3 subjects from the
“neonatal screening” group and 28 subjects from the “complex
addressing examination” group were diagnosed with tubal
tympanic catarrh (tubal dysfunction); 1 child from the group
“neonatal screening” and 6 children from the group “complex
examination at address” were diagnosed with acute otitis me-
dia of seromucous type.

Comparison of auditory rehabilitation in children diag-
nosed by screening according to data from free-field reflective
audiometry is shown in Table 2.

From Table 2 we observe a net superior quality of the au-
ditory rehabilitation on all frequency bands of the hearing im-
paired children, identified by neonatal screening, as compared
to those who were diagnosed and treated after addressing or
being referrered to the specialist doctor.



Newborn hearing screening

MJHS 19(2)/2019

Screening audiologic-OEAp
Audiological screening-OEAp
n=8326 (100.0%)

\ 4 v \ 4
4 } . } . (s .
Raspuns tip PASS Raspuns tip REFFER Raspuns tip NO SEAL
Response type PASS Response type REFFER Response type NO SEAL
n=7833 (94.07%) n=448 (5.38%) n=45 (0.54%)
- - -

Bilateral
Bilateral
n=7616

(97.22%)

AD unilateral
RE unilaterally
n=130
(1.65%)

Bilateral
Bilateral
n=8
(17.77%)

Bilateral
Bilateral
n=258
(57.58%)

AD unilateral
RE unilaterally
n=15
(33.33%)

AD unilateral
RE unilaterally
n=82
(18.30%)

AS unilateral

AS unilateral AS unilateral
LE unilaterally LE unilaterally
n=87 n=108
(1.11%) (24.10%)

LE unilaterally
n=22
(48.88%)

Fig. 1 Rezultatele screeningului audiologic neonatal.

Fig. 1 Neonatal audiologic screening results.

Tabelul 2. Compararea reabilitdrii auditive la copiii diagnosticati prin screening conform datelor audiometriei reflectore in camp liber.
Table 2. Comparison of auditory rehabilitation in children diagnosed by screening according to reflective audiometry data in free field.

Lotul ,examen complex la adresare” (n=75)

Parametri audiologici Lotul ,screening neonatal” (n=25) . ”
Hearing parameters ,Neonatal screening” group (n=25) »Complex hearing assessment on request p
group (n=75)

AD 500 Hz, dB 51,83 70,91 0,028
AD 1000 Hz, dB 63,22 78,02 <0,001
AD 2000 Hz, dB 69,25 84,00 0,086
AD 4000 Hz, dB 71,98 81,10 <0,001
AD 6000 Hz, dB 70,55 82,15 0,009
AS 500 Hz, dB 63,25 79,27 0,004
AS 1000 Hz, dB 71,75 83,31 <0,001
AS 2000 Hz, dB 72,62 86,10 0,014
AS 4000 Hz, dB 69,64 79,18 0,021
AS 6000 Hz, dB 66,14 76,53 <0,001

Nota: test statistic aplicat - Fisher exact.

Note: applied statistical test - Fisher’s exact.



Discutii

Necesitatea efectudrii screeningului audiologic prin uti-
lizarea otoemisiunilor acustice provocate a fost justificata In
studiile lui Bonfils P. et al., Avan P. et al. si Moulin A. et al., care
au confirmat faptul ca testul de otoemisiuni acustice provo-
cate este aprobat drept test de depistaj al hipoacuziei sen-
soroneurale, in perioada neonatala [9, 10, 11]. Literatura de
specialitate confirma prezenta testului de otoemisiuni acusti-
ce provocate in cadrul numeroaselor programe de screening
audiologic neonatal [9].

Argumentarea utilitatii acestui tip de test screening rele-
va faptul ca otoemisiunile tranzitorii provocate (OTEAP) pot
fi identificate la aproape toate urechile sandtoase, ceea ce face
din acest test un instrument clinic de baza. Pe de alta parte,
s-a demonstrat a fi absente, daca exista o hipoacuzie senso-
roneurald ce depdseste 30-50 dB HL. De asemenea, otoemi-
siunile spontane sunt prezente in cazurile auditiei normale,
mai frecvent, fiind constatate la copii decat la maturi, ceea
ce justifica utilizarea acestora drept test de tip screening [10,
11, 12]. Conform studiilor Meier S. et al, Watkin P. et al., este
remarcatd posibilitatea inregistrarii OTEAP la copiii primelor
luni de viata [4, 6]. Absenta OEA In caz de auz normal si ureche
sanatoasy, este legata fie de problema tehnica, fie de o variatie
a presiunii intre conductul auditiv extern si casuta timpani-
ca [11]. Astfel, este demonstrat faptul ca la copiii caror li s-a
efectuat screeningul audiologic neonatal, varsta medie la care
a fost confirmat diagnosticul de hipoacuzie sensoroneurald, a
fost semnificativ mai micd, comparativ cu copiii diagnosticati
fara aprecierea prezentei otoemisiunilor acustice in ziua 2-3
postpartum.

Programele de screening audiologic au ca scop depistarea
precoce a hipoacuziilor sensoroneurale la nou-nascuti, care,
ulterior, contribuie la diagnosticul diferential al surditatii la
nou-nascuti, urmate de tratament sau reabilitare, pentru in-
cluziune ulterioara in societate si reducerea numarului de
persoane invalidizate prin aceastd patologie.

Concluzii

Incidenta hipoacuziei sensoroneurale la copiii nou-nascuti
in Republica Moldova, utilizdnd metoda de screening audiolo-
gic neonatal, a constituit 3:1000 nou-nascuti sanatosi, ceea ce
este similara cu rezultatele cercetarilor epidemiologice euro-
pene.

Screeningul audiologic neonatal permite identificarea hi-
poacuziei sensoroneurale la copii aproximativ de 20 de ori
mai precoce, comparativ cu stabilirea diagnosticului la adre-
sare, ceea ce face din ea o metoda fiabila.

Stabilirea precoce a diagnosticului de hipoacuzie senso-
roneurald, cu asigurarea unei reabilitari protetice sau prin
implant cohlear, este cruciald pentru dezvoltarea emotional-
cognitiva a copiilor.
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Screeningul audiologic neonatal

Discussion

The audiological screening, performed by evoked oto-
acoustic emmissions, was justified as a diagnostic assessment
approach by a number of researchers, namely Bonfils P. et al.,
Avan P. et al. and Moulin A. et al.,, who admitted that the evoked
otoacoustic emission test is efficient in detecting sensorineu-
ral hearing loss during the neonatal period [9, 10, 11]. The
specialized literature confirms the presence of the otoacous-
tic emission test within numerous neonatal hearing screening
programs [9].

Rationale usefulness of this type of screening test, reveals
that the transient evoked otoacoustic emissions (TEOAE)
can be identified almost in all cases of normal hearing, thus
this testing is considered a basic clinical instrument. On the
other hand, it has been shown that these are lacking if there
is a hearing loss, exceeding 30-50 dB HL. Furthermore, spon-
taneous otoacoustic emissions are present in normal hearing
cases, more commonly encountered in children than in adults,
which justifies their use as a screening test type [10, 11, 12].
Meier S. et al. and Watkin P. et al, highlighted the possibility
of registering EOAE in children in their first months of life [4,
6]. The absence of OAEs, in case of normal healthy hearing, is
related either to a technical problem or to a pressure varia-
tion between the external auditory conduit and the tympanic
chamber [11]. Thus, it has been reported that children who
underwent neonatal hearing screening, showed a significant-
ly lower median diagnosis age of sensorineural hearing loss
compared to the children diagnosed without an otoacoustic
emission testing on day 2-3 postpartum.

Hearing screening programs aim to early detect sensori-
neural hearing loss in neonates, which subsequently contrib-
utes to a differential diagnosis of deafness in newborns, fol-
lowed by their treatment and rehabilitation, further social in-
tegration, as well as a reduction in the number of people who
become disabled due to this disorder.

Conclusions

The incidence of sensorineural hearing loss in newborn
children from the Republic of Moldova, using the neonatal au-
diological screening, was 3:1000 healthy neonates, which cor-
responds to European epidemiological research data.

Neonatal audiological screening allows detecting sensori-
neural hearing loss in children about 20 times earlier, com-
pared to being diagnosed during a complex hearing assess-
ment on request, thus this method is considered a reliable one.

The early diagnosis of sensorineural hearing loss, provided
by a cochlear implant or prosthetic restoration afterwards, is
crucial for further emotional and cognitive development of
children.

Declaration of conflicting interests
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Conform datelor CDC (Centers for Disease Control and Pre-
vention), rata de prescriere a antibioticelor in infectii respira-
torii acute ramane a fi inalta si estimata la 60%, pe cand, doar
10% de cazuri necesitd terapie cu antibiotice. In Republica
Moldova nu a fost estimata rata de utilizare/prescriere a an-
tibioticelor in infectii respiratorii acute la nivel de asistenta
medicald primara.

Ipoteza de cercetare

in Republica Moldova, la nivel de asistentd medicald prima-
ra, prescrierile de antibiotice in infectii respiratorii nu cores-
pund intocmai recomandarilor ghidurilor nationale si celor
internationale.

Noutatea adusa literaturii stiintifice din domeniu

Prescrierile de antibiotice in infectii respiratorii acute au
fost conforme cu ghidurile si recomandarile nationale si inter-
nationale in doar 49,56% din cazuri. Prescrierea neargumen-
tata de antibiotice in infectii respiratorii acute a fost, cel mai
frecvent, efectuata pentru pacientii mai mici de 5 ani.

Rezumat

Introducere. Utilizarea excesiva si neargumentata a anti-
bioticelor (AB) este cauza principald de dezvoltare a antibio-
rezistentei microorganismelor. Peste 80% din toate prescrip-
tiile de AB, in special, in infectiile respiratorii acute, se fac in
sectorul de asistentd medicald primara (AMP).
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What is not known yet, about the topic

According to Centers for Disease Control and Prevention
(CDC), antibiotic prescription rate for acute respiratory infec-
tions remains high and is estimated at 60%, while only 10% of
cases require antibiotic therapy. The rate of use/prescription
of antibiotics in acute respiratory infections in primary health
care was not estimated yet in Republic of Moldova.

Research hypothesis

In Republic of Moldova, at the level of primary health care,
the prescriptions of antibiotics in respiratory infections do not
correspond exactly to the requirements of the recommenda-
tions of the national and international guidelines.

Article’s added novelty on this scientific topic

Antibiotic prescriptions for acute respiratory infections
were in line with national and international guidelines and
recommendations in only 49.56% of cases. The ungoverned
prescription of antibiotics in acute respiratory infections was
most commonly performed for patients younger than 5 years.

Abstract

Introduction. Excessive and unjustified use of antibiotics
(AB) is the main cause of microorganisms’ resistance devel-
opment. Over 80% of all antibiotic prescriptions, especially
in acute respiratory infections, occur in primary health care
(PHQ).



Antibiotics and acute respiratory infections

Material si metode. Studiu observational, descriptiv,
transversal, care a inclus 465 de medici de familie (MF) din di-
ferite regiuni ale Republicii Moldova. Participarea medicilor in
studiu a fost benevola si confidentiala. Practicile de prescriere
au fost evaluate prin aplicarea chestionarului Happy Audit 2,
propus de BARN (Baltic Antibiotic Resistance Network).

Rezultate. S-a demonstrat ca infectiile respiratorii acute
(IRA) au fost tratate cu antibiotice 1n 50,44% din cazuri, dintre
care, 32,26% - in primele 3 zile de la debutul manifestarilor
clinice. Rata de prescriere a AB 1n raport cu etiologia IRA, sta-
bilita conform semnelor clinice, a constituit: pentru etiologia
bacteriana - 89,9%; mixta - 84,6%; necunoscuta - 56,8%; vi-
rala - 19,8%. Dintre medicii participanti la studiu, 94,9% au
prescris antibiotice in IRA, dintre care, 61% - in caz de eti-
ologie virala a infectiilor respiratorii acute. Cel mai frecvent
prescrise au fost: penicilinele semisintetice asociate - 33,2%;
cefalosporinele generatia [, II, 11l - 21,19%; penicilinele semi-
sintetice cu spectru larg de actiune - 18,93%.

Concluzii. Rezultatele studiului au constatat ca practici-
le de prescriere a antibioticelor in IRA la nivel de asistenta
medicala primara sunt conforme recomandarilor ghidurilor
nationale si internationale doar in 49,56% din cazuri, fiind
asemanatoare cu datele din tarile UE si SUA. Fiecare partici-
pant a prescris antibiotice 1n IRA, cel putin, o singura data. Dar,
61% dintre participanti au prescris antibiotice si in etiologia
virala a IRA. Mai frecvent tratati cu antibiotice au fost copiii
preponderent cu varsta de pana la 5 ani, de rutina fiind utili-
zate antibiotice cu spectru larg de actiune. Cele expuse sustin
ipoteza privind raspandirea larga a practicilor nepotrivite de
prescriere a AB 1n sectorul primar.

Cuvinte cheie: antibiotic, infectii respiratorii acute, medici
generalisti, utilizarea de antibiotic, asistentd medicala prima-
ra, antibiorezistentd, utilizare rationala de antibiotice.

Introducere

In marea majoritate, infectiile respiratorii acute (IRA)
sunt cauzate de virusuri, iar antibioticele (AB) sunt prescri-
se pe scara larga, desi, utilizarea lor in infectii virale nu este
argumentata/justificata. Studiile realizate Tn Europa si SUA
au aratat ca AB sunt prescrise la peste 50% din pacientii cu
IRA [1-3]. Cu toate ca ghidurile nu recomanda tratamentul cu
antibiotice pentru infectiile respiratorii acute (IRA), majorita-
tea retetelor pentru antibiotice in asistenta medicala primara
(AMP) sunt prescrise pacientilor cu asemenea afectiuni [4-6].
De exempluy, In SUA, pentru bronsita acuta la adulti in depar-
tamentele de urgenta si in asistenta medicald primard, antibi-
oticele au fost prescrise In 73% de cazuri, iar pentru faringita
acutd la copii - in 60% din cazuri, in pofida faptului cd numai
37% dintre cazurile de faringita acuta sunt cauzate de bacterii
[7-9]. Practici similare de prescriere a antibioticelor 1n infec-
tii respiratorii la adulti tineri si de varstd medie in asistenta
medicala primara au fost observate si in Regatul Unit, unde,
pentru infectiile respiratorii acute superioare, considerate de
etiologie viral3, antibioticele au fost prescrise in mai mult de
80% din cazuri [10].
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Material and methods. A transversal, descriptive, obser-
vational study involved 465 general practitioners from differ-
ent regions of Republic of Moldova. Doctors’ participation in
the study was voluntary and confidential. Prescription prac-
tices were evaluated by applying Happy Audit 2 questionnaire
proposed by BARN (Baltic Antibiotic Resistance Network).

Results. It has been shown thatacute respiratory infections
(ARIs) have been treated with antibiotics in 50.44% of cases,
32.26% of which within the first 3 days of onset clinical mani-
festations. The antibiotic prescription rate in relation to the
etiology of an ARI determined according to clinical signs was:
for the bacterial etiology — 89.9%; mixed - 84.6%; unknown -
56.8%; viral - 19.8%. Among the doctors participating in the
study, 94.9% prescribed antibiotics in ARIs, 61% of which in
viral etiology of acute respiratory infections. The most com-
monly prescribed were: associated semisynthetic penicillins
- 33.2%; cephalosporins generation I, I, III - 21.19%; semi-
synthetic penicillins with broad-spectrum of action - 18.93%.

Conclusions. The results of the study found that antibiotic
prescription practices in ARIs in primary care correspond to
the recommendations of the national and international guide-
lines only in 49.56% of the cases, being similar to the data
from EU and US countries. Each participant prescribed anti-
biotics in ARIs at least once, but 61% of the participants also
in their viral etiology. Children predominantly up to 5 years of
age were treated more frequently with antibiotics, routinely
broad-spectrum antibiotics being used. In the context of the
above, the hypothesis regarding the spread of inappropriate
antibiotic prescribing practices in primary sector is supported.

Key words: antibiotics, acute respiratory tract infection,
general practitioners, use of antibiotics, primary care, antibi-
otic resistance, rational use of antibiotics.

Introduction

In most cases, acute respiratory infections (ARIs) are
caused by viruses, and antibiotics are widely prescribed, al-
though their use in viral infections is unjustified. Studies in
Europe and USA have shown that antibiotics are prescribed
in over 50% of patients with ARI [1-3]. Although guidelines
do not recommend treatment of acute respiratory infections
with antibiotics, most prescriptions for antibiotics in primary
health care (PHC) are prescribed to patients with such condi-
tions [4-6]. For example, in USA for acute bronchitis in adults
in emergency departments and primary care, antibiotics were
prescribed in 73% of cases and for acute pharyngitis in chil-
dren in 60% of cases, despite the fact that only 37% of cases
acute pharyngitis is caused by bacteria [7-9]. Similar antibi-
otic prescription practices in respiratory infections in young
and middle-aged adults in primary care were also observed
in the United Kingdom, where for acute superior respiratory
infections, considered by viral etiology, antibiotics were pre-
scribed in more than 80% cases [10].

Increased use of antibiotics is the main determinant of the
antibiotic resistance growth [1, 2]. Overall, there was a 30%



Utilizarea sporita de antibiotice este determinanta princi-
pala a cresterii ratei de rezistenta la antibiotice [1, 2]. La nivel
global, s-a Inregistrat cresterea cu 30% a consumului total de
AB. In tarile economic dezvoltate, pe cap de locuitor consumul
de AB este mai mare, insa, se observa cresterea consumului
acestora si in tarile cu un nivel mediu si redus de dezvolta-
re [11-12]. Conform datelor din 35 de tari, European Surveil-
lance of Antimicrobial Consumption (ESAC) a constatat ca cel
mai inalt nivel de utilizare a AB este 1n tarile sud-europene:
Grecia, Franta si Italia [13, 14]. In tirile nord-europene s-au
inregistrat rate reduse de utilizare a AB, cu cel mai mic nivel
de consum 1n Olanda. Ratele sporite de rezistentd la AB au fost
inregistrate in tarile cu consumul sporit, preponderent in sud-
estul Europei, comparativ cu nordul acesteia [11-13].

in intreaga lume s-a observat o tendinti de utilizare a an-
tibioticelor cu spectru larg de actiune, in special, pentru infec-
tiile respiratorii, unde pot fi eficiente si AB cu spectru ingust.
Cele mai prescrise antibiotice, atat in SUA, cat si in Europa, au
fost penicilinele si cefalosporinele, care au constituit 60% din
consumul total in 2010, cu o crestere de 41% fata de anul 2000
[14]. Actualmente, conform datelor ECDC (European Centre for
Disease Prevention and Control) (2017), penicilinele si cefa-
losporinele raman cele mai frecvente AB utilizate in conditii
de ambulator in toate tarile UE si variaza, pentru peniciline, de
la 36% (Germania) la 71% (Slovenia) si pentru cefalosporine
-dela0,2% (Danemarca) la 21% (Germania) [15].

Meta-analiza studiilor care au investigat corelatia dintre
utilizarea de antibiotice si dezvoltarea antibiorezistentei la ni-
velul tractului respirator in AMP au demonstrat un grad 1nalt
de asociere dintre aceste fenomene. Durata prelungita de ad-
ministrare si cure multiple cu AB au fost asociate cu rate mai
sporite de rezistenta. Persoanele care au primit antibiotic In
AMP pentru infectii respiratorii dezvolta rezistentd bacteriana
laacel antibiotic sirata rezistentei este cea mai mare in luna ur-
matoare tratamentului antibacterian, dar poate persista pana
la 12 luni [16]. Acest efect sporeste raspandirea in comunitate
a microorganismelor rezistente la antibioticele de prima linie
si conditioneaza necesitatea utilizarii antibioticelor de linia a
doua. Numeroase studii au confirmat faptul ca rezistenta anti-
microbiana este corelata cu utilizarea excesiva si inadecvata a
antibioticelor, astfel, contribuind la selectia naturala de tulpini
rezistente. Numarul de microorganisme rezistente la AB este
in crestere, iar infectiile provocate de tulpinile rezistente au
impact asupra morbiditatii si mortalitatii, prelungind durata
tratamentului si al spitalizarii, sporind de 2 ori rata de deces,
comparativ cu infectiile sensibile la antibiotice [1, 11]. In fie-
care an se inregistreaza circa 400 de mii de cazuri de infectari
cu tulpini rezistente, care provoaci 25 de mii de decese. in ti-
rile UE, pierderile economice provocate de microorganismele
rezistente se estimeaza la peste 1,5 miliarde de euro in fiecare
an. Centers for Disease Control and Prevention (CDC), in colabo-
rare cu American Academy of Pediatrics (AAP), au remarcat ca
rezistenta la antibiotice ramane o preocupare majora pentru
sanatatea publica si utilizarea adecvata a antibioticelor este un
obiectiv de calitate important pentru domeniul sanatatii [17].

Desi se observa cresterea ratei de rezistenta la antibiotice,
studii referitoare la practicile de prescriere a antibioticelor in
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increase in total antibiotic consumption. In economically de-
veloped countries, antibiotic consumption per capita is higher,
butits consumption growth is also noticeable in countries with
medium and low levels of development [11-12]. According to
data from 35 countries, the European Surveillance of Antimi-
crobial Consumption (ESAC) found that the highest level of
antibiotic use is in South-European countries: Greece, France
and Italy [13, 14]. In North European countries, low antibi-
otic rates were recorded, with the lowest consumption level
in Netherlands. High antibiotic resistance rates were recorded
in countries with increased consumption, predominantly in
Southeastern Europe compared to Northern Europe [11-13].

Worldwide, there has been a trend towards the use of
broad-spectrum antibiotics, especially for respiratory infec-
tions, where narrow-spectrum antibiotics may also be effec-
tive. The most prescribed antibiotics, both in US and Europe,
were penicillins and cephalosporins, which accounted for 60%
of total consumption in 2010, with an increase of 41% com-
pared to 2000 [14]. Currently, according to European Center
for Disease Prevention and Control (ECDC) (2017), penicillins
and cephalosporins remain the most common antibiotics used
in ambulatory conditions in all EU countries and vary for peni-
cillins from 36% (Germany) to 71% (Slovenia) and for cepha-
losporins from 0.2% (Denmark) to 21% (Germany) [15].

The meta-analysis of studies that investigated the correla-
tion between the use of antibiotics and the development of re-
sistance in the respiratory tract in AMP showed that exposure
to antibiotics was significantly associated with resistance.
Prolonged administration and multiple antibiotic treatments
were associated with increased rates of resistance. Individu-
als who received antibiotic for respiratory infections in PHC
develop bacterial resistance to that antibiotic, and the resis-
tance rate is the highest in the month following antibacterial
treatment but may persist for up to 12 months [16]. This effect
increases the spread of first-line antibiotic-resistant microor-
ganisms in the community, and makes the need for second-
line antibiotics to be used. Numerous studies have confirmed
that anti-microbial resistance is correlated with excessive and
inappropriate use of antibiotics, thus contributing to the nat-
ural selection of resistant strains. The number of antibiotic-
resistant micro-organisms is increasing, and the infections
caused by resistant strains have an impact on morbidity and
mortality, prolonging the duration of treatment and hospital-
ization, increasing twice the death rate compared to antibiot-
ic-sensitive infections [1, 11]. Every year about 400,000 cases
of resistant strains are reported, which causes 25,000 deaths.
In EU countries, economic losses caused by resistant micro-
organisms are estimated at over € 1.5 billion each year. Cen-
ters for Disease Control and Prevention (CDC) in collaboration
with American Academy of Pediatrics (AAP), noted that antibi-
otic resistance remains a major concern for public health and
the proper use of antibiotics is an important quality objective
for the health sector [17].

Although the increase in the antibiotic resistance rate is
observed, studies on antibiotic prescribing practices in the
PHC sector in Republic of Moldova are limited, with emphasis
being placed on their use in hospitals [18-21]. Current study
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sectorul de AMP in Republica Moldova sunt limitate, accentul
fiind pus pe utilizarea lor in spitale [18-21]. In studiul curent,
au fost estimate practicile de utilizare a AB de catre medicii de
familie in reteaua de asistenta medicala primara (AMP).

Material si metode

Studiul transversal a fost efectuat pe un esantion de 465 de
medici de familie din diferite institutii de asistenta medicala
primara (AMP) din Republica Moldova. Participantii, medici de
familie, au fost informati despre scopul, obiectivele studiului si
invitati sd participe. In cadrul sedintelor Asociatiei Medicilor de
Familie, la intrunirile sdptamanale ale medicilor din institutiile
de AMP, am oferit informatie referitor la conditiile de partici-
pare si am obtinut acordul informat. Participarea medicilor de
familie in studiu a fost voluntari si confidentiald. In studiu au
fost inclusi MF care au exprimat consimtamantul de a participa.
Au participat medici de familie din municipiile Chisinau si Balti,
precum si din 22 de centre de sanatate raionale din Republica
Moldova. Participantii au primit codul unic individual si reco-
mandari referitor la indeplinirea chestionarului ,Happy Audit
2", propus de BARN (Baltic Antibiotic Resistance Network), re-
teaua de colaborare a tarilor Baltice pentru reducerea rezisten-
tei la antibiotice, la care a aderat si Republica Moldova [22, 23].
Proiectul de cercetare a fost aprobat de catre Comitetul de Etica
al USMF ,Nicolae Testemitanu” (avizul nr. 56 din 12.06.2015).

Fiecare medic de familie a completat, cel putin, 30 de in-
registrari despre pacienti cu IRA consultati in conditii de ofi-
ciu medical pe parcurs a doua saptamani consecutive in peri-
oada noiembrie-martie 2014-2015. Chestionarul a reflectat
urmatoarele date ale pacientului cu IRA: genul; ziua de boala
la momentul adresarii; semnele clinice; tipul infectiei (virala,
bacteriana, mixta) in baza semnelor clinice; examinari paracli-
nice recomandate; diagnosticul clinic (IRVA, rinita acuta, farin-
gita acutd, amigdalita acuta, sinuzita acuta, otita medie acuta
(AOM), bronsita acutd, pneumonie comunitara si exacerbari
acute ale bolii pulmonare obstructive cronice (BPOC), alte in-
fectii; grupa(e) de antibiotice recomandata(e); antibiotic(e)
amanat(e) (pana la aparitia semnelor de infectie bacteriana);
refuzul pacientului de a fi tratat cu AB; insistenta pacientului
pentru AB. Datele au fost stocate cu ajutorul SGBD-ului Micro-
soft SQL Server 2017 (X64) Developer Edition si prelucrate in
procesor tabelar Microsoft Excel 2016.

Rezultate

Rata de raspuns a medicilor pentru participarea in stu-
diu a constituit 92,4% (465/503), care a reprezentat 27%
(465/1740) din totalul medicilor de familie din RM (2014).
Din cauza datelor lipsa sau incomplete din chestionar, au fost
eliminati 32 de participanti medici din studiu, care au inre-
gistrat 1051 de cazuri de IRA. In studiu au fost inclusi 433 de
medici de familie, dintre care, din regiunea nord au constituit
30,0%, centru - 23,0% si sud - 28,0%. Participantii din muni-
cipiul Balti si Chisindu au constituit 19%. La 13068 de pacienti
s-au Inregistrat 13624 de forme de infectii respiratorii, dintre
care, formele acute de infecti respiratorii superioare si inferi-
oare au constituit 83,7% (11415) de cazuri (rinofaringita acu-
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has estimated the use of antibiotics by family physicians in
primary health care (PHC).

Material and methods

The transversal study was performed on a sample of 465
family doctors from different primary health care institutions
in Republic of Moldova. Family doctors were informed about
the purpose, objectives of the study, and invited to participate.
During the meetings of the Family Doctors Association and
weekly meetings of doctors from PHC institutions, we provided
information on the conditions of participation and obtained
the informed consent. The participation of family doctors in
the study was voluntary and confidential. In the study were
included general practitioners who expressed their consent to
participate. There were family doctors from the Chisinau and
Balti municipalities, as well as from 22 health district centers
from Republic of Moldova. Participants received an individu-
al code and recommendations on filling in the Happy Audit 2
questionnaire, proposed by Baltic Antibiotic Resistance Net-
work (BARN), a collaborative network of Baltic countries to
which Republic of Moldova also joined [22, 23]. The research
project was approved by the Ethics Committee of Nicolae Tes-
temitanu State University of Medicine and Pharmacy (notice no.
56 0f 12.06.2015).

Each family doctor completed at least 30 records of ARI pa-
tients consulted under medical office conditions for two con-
secutive weeks between November-March 2014-2015. The
questionnaire reflected the following ARI patient data: gender;
the day of illness at the time of addressing; clinical signs; type
of infection (viral, bacterial, mixed) based on clinical signs; rec-
ommended paraclinical examinations; clinical diagnosis (AVRI,
acute rhinitis, acute pharyngitis, acute tonsillitis, acute sinus-
itis, acute otitis media, acute bronchitis, community pneumo-
nia and acute exacerbation of chronic obstructive pulmonary
disease (COPD), other infections); the recommended antibiotic
group (s); postponed antibiotic (s) (until signs of bacterial in-
fection); patient refusal to be treated with antibiotic; patient in-
sistence for antibiotic. The data was stored with Microsoft SQL
Server 2017 (X64) Developer Edition SGBD and processed in
Microsoft Excel 2016 spreadsheet processor.

Results

The physicians’ response rate for participation in the study
was 92.4% (465/503), which accounted for 27% (465/1,740)
of all family doctors from Republic of Moldova (2014). Due to
missing or incomplete data in questionnaire, 32 physicians
were removed from the study, with 1051 cases of ARI. The
study included 433 family doctors, of which 30% - from the
northern region, 23.0% - center and 28.0% - south. Partici-
pants from Balti and Chisinau accounted for 19%. In 13,068
patients there were 13,624 forms of respiratory infections, of
which acute forms of upper and lower respiratory infections
accounted for 83.7% (11,415) cases (acute rhino pharyngitis,
acute tonsillitis, acute sinusitis, acute otitis media, bronchitis
acute) caused by viruses in 90% of cases. Community pneu-
monia, exacerbations of chronic obstructive pulmonary dis-



IRVA fara bronsitd acutd / VARI without acute bronchitis
Bronsitd acutd / Acute bronchitis
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Fig. 1 Frecventa formelor clinice de infectii respiratorii.
Fig. 1 Frequency of clinical forms of respiratory infections.

td, amigdalitd acuta, sinuzita acutd, otita medie acuta, bronsita
acutd), provocate de virusuri In 90% din cazuri. Pneumonia
comunitard, exacerbarile bolii pulmonare obstructive cronice
(BPOC), bronsectaziile sau alte afectiuni pulmonare au con-
stituit 16,3% din cazuri. Toate cazurile au fost diagnosticate
dupa criterii clinice si paraclinice.

Cele mai frecvente diagnostice stabilite in perioada rece
a anului s-au dovedit a fi IRVA nespecificata (36,93%), urmat
de bronsite (16,96%), amigdalite (11,48%) si faringite acute
(10,49%) (Figura 1).

Studiul a constatat ca infectiile respiratorii acute au fost
tratate cu antibiotice In 50,44% din cazuri, dintre care, in
32,26% din cazuri In primele trei zile de debut (Figura 2).

Cea mai mare parte dintre medicii participanti (99,9%), cel
putin o singura data, au prescris antibiotice In infectii respira-
torii acute, dintre care, 94,9% au aplicat remedii antibacterie-
ne in primele 3 zile de la debutul infectiilor respiratorii. S-au

18.18%

49.56% 49.56 %

32.26%

ease (COPD), bronchiectasis, or other lung disease accounted
for 16.3% of cases. All cases were diagnosed according to clin-
ical and paraclinical criteria.

The most common diagnoses in the cold period of the year
were non-specified AVRI (36.93%), followed by bronchitis
(16.96%), tonsillitis (11.48%) and acute pharyngitis (10.49%)
(Figurel).

The study found that acute respiratory infections were
treated with antibiotics in 50.44% of cases, of which 32.26%
in the first three days of onset (Figure 2).

Most of the attending physicians (99.9%) at least once pre-
scribed antibiotics in acute respiratory infections, of which
94.9% applied antibacterial remedies within the first 3 days
of onset of respiratory infections. There were antibiotic pre-
scribing practices in respiratory infections of viral etiology in
61% of the participants (Figure 3).

High rates of antibiotic prescription were recorded in acute

& IRAtratate fara AB (49.56%)
AR treated without AB (49.56%)

M IRAtotal tratate cu AB (50.44%)
- inclusiv, in primele 3 Zle de debut (32.26%)
AR treated with AB (50.44%)
- including the first 3 days of onset (32.26%)

50.44%

IRAtratate cu ABde laa4 z de ladebut (18.18%)
AR treated with AB after 3 days from onset (18.18%)

Fig. 2 Ponderea cazurilor de infectii respiratorii acute (IRA) tratate cu AB, inclusiv in primele 3 zile de debut.
Fig. 2 The proportion of cases of ARI treated with antibiotic including the first 3 days of onset.
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® MF care nu prescriu AB in 1-3 zile dela
debut al infectiilor respiratorii acute (IRA) /
GP who donot prescribe AB within 1-3 days
of onset of acute respiratory infections (ARI)

5.1% ® MF care nu prescriu AB in infectii

respiratorii acute virale (IRAV) / GP that do
not prescribe AB in acute viral respiratory
infections (AVRI)

= MF care prescrin AB in 1-3 zile de la debut
al infectiilor respiratorii acute (IRA) / GP
who prescribe AB within 1-3 days of onset
of acute respiratory infections (ARI)

= MF care prescriu AB in infectii respiratorii
acute virale (IRAV) / GP prescribing AB in
acute viral respiratory infections (AVRI)

Fig. 3 Ponderea medicilor care au prescris antibiotice 1n infectii respiratorii acute, inclusiv, virale si in primele 3 zile de la debut.
Fig. 3 The proportion of doctors prescribing antibiotics in acute respiratory infections including viral infections and within the
first 3 days of onset.
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Fig. 4 Ponderea formelor clinice de infectii respiratorii tratate cu antibiotice.
Fig. 4 The proportion of clinical forms of respiratory infections treated with antibiotics.
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Peniciline spectru larg (ampi, amoxi) / Broad spectrum penicillins (ampi, amoxi) _ 1893%
%
Macrolide / Macrolides

Trimethoprim-Sulfamethoxazol / Trimethoprim-Sulfamethoxazole

Peniciline naturale / Natural penicillins - 3
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Chinolone / Quinolones
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Alte antibiotice / Other antibiotics
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Fig. 5 Ponderea antibioticelor frecvent utilizate In tratamentul infectiilor respiratorii acute.
Fig. 5 The proportion of antibiotics commonly used in the treatment of acute respiratory infections.



inregistrat practici de prescriere a antibioticelor in infectii res-
piratorii de etiologie virald la 61% din participanti (Figura 3).

Rate inalte de prescriere a AB s-au Inregistrat in bronsite
acute (92,1%), otite medii acute (87,5%), precum si in infectii
respiratorii de etiologie virala fara precizarea formelor clinice
(13,0%) (Figura 4).

In tratamentul infectiilor respiratorii acute la nivel primar,
s-a inregistrat predominarea utilizarii penicilinelor semisinte-
tice asociate (amoxicilind + ac. clavulanic, ampicilina + oxaci-
lind) - 33,2%; cefalosporinelor de generatia I, II, IIT - 21,19%;
penicilinelor semisintetice cu spectru larg de actiune (ampici-
lind, amoxicilind) - 18,93%, precum si macrolidelor - 15,87%
(Figura 5).

S-a observat predominarea prescrierilor de antibiotice in
primele 3 zile de debut al infectiilor respiratorii virale la copiii
mici si prescolari (1-5 ani), cu reducerea tripla a prescrierilor
la copiii scolari, adolescenti, tineri si cu descrestere semnifica-
tiva la persoanele dupa 50 ani.

Discutii

Categoria de infectii respiratorii virale acute (IRVA) include:
raceala simpld, provocata, adesea, de adenovirusuri, parami-
xovirusuri (virusul paragripei, virusul respirator sincitial), cu
manifestari clinice variate ca forma si gravitate, in functie de
gradul de intoxicatie. In infectiile respiratorii acute, s-au inclus
infectiile acute ale cailor respiratorii superioare si inferioare:
rinita, faringita, otita, sinuzita, laringo-traheita, bronsita acuta,
bronsiolita, cu exceptia pneumoniei comunitare, bolii pulmona-
re obstructive cronice (BPOC), bronsectaziilor sau altor infectii
cronice care stau la baza afectiunilor pulmonare, fiind compli-
catii post virale conditionate de bacterii [24]. Desi ghidurile
standardizate nu recomanda antibiotice pentru tratamentul
infectiilor acute ale tactului respirator [4, 5], in SUA majoritatea
retetelor pentru antibiotice au fost prescrise anume la aceas-
ta categorie de pacienti [16]. Pentru bronsita acuta la adulti au
fost Inregistrate prescrieri de AB in 73% din cazuri [25].

Rezultatele studiului realizat demonstreaza ca in RM pentru
bronsita acuta au fost prescrise AB in 92,1% din cazuri (pen-
tru toate categoriile de varsta), dintre care, pentru adulti - in
56,28% din cazuri.

Ghidurile clinice existente recomanda tratamentul cu an-
tibiotice in afectiunile acute ale tractului respirator pentru
adulti si copii doar in prezenta anumitor indicatii sau pentru
unele categorii specifice de pacienti care suporta astm bronsic,
BPOC, boli concomitente grave [4-6, 25, 26].

Analiza datelor din Ancheta Nationali de Ingrijire Medica-
13 Ambulatorie si Ancheta Nationald de Ingrijire Medicala Spi-
taliceasca din SUA in perioada 1997-2010 au indicat ca AB au
fost prescrise in 60% din cazuri de faringita la copii, In pofida
faptului ca numai 37% din episoadele de faringita acuta sunt
cauzate de bacterii [10, 25]. Datele obtinute in studiu demon-
streaza ca, in RM, rata de prescriere a AB in faringitele acute
a constituit 55,7%, dintre care la copii - in 64,75% din cazuri.

Asemenea practici de prescriere a AB in sectorul primar
au fost observate si In Regatul Unit, unde antibioticele au fost
prescrise la mai mult de 80% de pacienti cu IRA, recunoscute,
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bronchitis (92.1%), acute otitis media (87.5%) and in respi-
ratory infections of viral etiology without specifying clinical
forms (13.0%) (Figure 4).

In the treatment of acute respiratory infections at primary
level, the prevalence of the use of associated semisynthetic
penicillins (amoxicilline + clavulanic acid, ampicilline + oxacil-
line) was 33.2%; cephalosporins generation I, II, Il - 21.19%;
semi-synthetic penicillins with broad-spectrum of action (am-
picilline, amoxicilline) - 18.93%, and macrolides - 15.87%
(Figure 5).

The prevalence of antibiotic prescriptions over the first 3
days of onset of viral respiratory infections was observed in
small and preschool children (1-5 years), with triple reduction
of prescriptions in school children, adolescents, young people
and significantly decreasing in individuals after 50 years.

Discussion

The category of acute viral respiratory infections (AVRI)
includes: simple cold often caused by adenoviruses, para-
myxoviruses (paragripal virus, syncytial respiratory virus)
with clinical manifestations varying in form and gravity de-
pending on the degree of intoxication. Acute respiratory infec-
tions include acute upper and lower respiratory tract infec-
tions: rhinitis, pharyngitis, otitis, sinusitis, laryngo-tracheitis,
acute bronchitis, bronchiolitis, excluding community-acquired
pneumonia, chronic obstructive pulmonary disease (COPD)
chronic infections that underlie lung diseases, being post-viral
complications caused by bacteria [24]. Although standardized
guidelines do not recommend antibiotics for the treatment of
acute respiratory infections [4, 5], the majority of antibiotic
prescriptions in US have been prescribed for this category of
patients [16]. For acute bronchitis in adults, antibiotic pre-
scriptions were recorded in 73% of cases [25].

The results of the study show that in Republic of Moldova
for acute bronchitis antibiotics were prescribed in 92.1% of
cases (for all age groups), of which for adults in 56.28% of
cases.

Existing clinical guidelines suggest treatment with antibi-
otics in acute respiratory tract disorders in adults and children
only in the presence of certain indications, or for some specific
categories of bronchial asthma patients, COPD, concomitant
serious illnesses [4-6, 25, 26].

The analysis of the data from the National Ambulatory Med-
ical Survey and the National Hospital Health Survey from USA
between 1997 and 2010 indicated that antibiotics were pre-
scribed in 60% of cases of pharyngitis in children despite the
fact that only 37% of episodes of acute pharyngitis is caused by
bacteria [10, 25]. The data obtained in this study show that in
Republic of Moldova the prescribing rate of antibiotics in acute
pharyngitis was 55%, of which in children 64.75% of cases.

Such antibiotic prescribing practices in primary sector
were also observed in United Kingdom where antibiotics were
prescribed in more than 80% of patients with ARI, generally
recognized as having a viral etiology [10]. In Republic of Mol-
dova for acute respiratory infections, antibiotics were pre-
scribed in 51.9% of cases.
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in general, ca avand o etiologie virald [10]. In RM, pentru IRA
au fost prescrise antibiotice in 51,9% de cazuri.

,Dacd infectiile cdilor respiratorii se vindecd fdrd tratamente
specifice, care ar fi cauza prescrierilor de antibiotice intre 52%
si 100% din cazuri, cu o medie de 88%"? [27]. In general, s-a
dovedit ca prescrierea AB este influentata de mai multi factori,
printre care se numara: factorii socio-culturali si socio-econo-
mici, convingerile culturale ale pacientilor si medicilor, cere-
rea pacientilor, auto-medicatia, serviciile private s.a. [28]. in
diferite tari, oamenii poseda diferite idei si convingeri despre
sanatate, cauzele bolilor si modalitatilor de tratament. Medicii
sunt predispusi sa respecte preferintele pacientilor, inclusiv,
tratamentul cu antibiotice, pentru a evita dezamagirea si pier-
derea pacientilor, in special, in conditii de activitate privata.
Un studiu care a inclus mai mult de 1000 de medici din Marea
Britanie, a constatat ca 55% s-au simtit sub presiunea pacien-
tilor de a prescrie antibiotice, chiar daca erau siguri ca acestea
nu sunt necesare [29]. Conceptele gresite si incertitudinea cu
privire la rolul antibioticelor exista si printre pacienti. Un stu-
diu european a aratat ca aproximativ jumatate dintre pacienti
credeau ca antibioticele sunt eficiente in tratarea virusurilor,
cu diferente considerabile intre tari. Referitor la utilizarea de
antibiotice, s-a constatat ca pacientii educati/informati pot re-
nunta la utilizarea antibioticelor, fiind mai preocupati de con-
secinte si rezistenta bacteriana [30].

Atitudinile clinicienilor asupra antibioticelor joaca un rol
important In prescrierea lor exagerata, dar aceasta mai poate
fi determinata de procentul medicamentelor generice de pe
piata si de factorii economici, inclusiv, presiunea companiilor
farmaceutice [31]. Promovarea agresiva din partea industriei
farmaceutice, lipsa de incredere in competenta medicilor re-
prezinta un motiv pentru auto-medicatie. Recastigarea incre-
derii va duce la cresterea satisfactiei pacientului si a utilizarii
antibioticelor pe baza de reteta [32]. Prescrierea antibiotice-
lor in infectiile tractului respirator a fost si ramane foarte ras-
pandita, fiind determinata de mai multi factori, desi, fara mo-
tive certe si bine justificate. Este posibil de redus prescrierea
antibioticelor in multe infectii respiratorii acute, fara a com-
promite sandtatea pacientilor, respectand, totodata, principiul
ne-daunarii. Datoria medicilor din asistenta primara este de a
prescrie antibiotice numai atunci cand sunt necesare, deci, in
mai putin de 20% din cazuri de IRA. Dezvoltarea de progra-
me educationale (orientate spre profesionisti si comunitate)
ar putea schimba perceptiile si atitudinile privind utilizarea
adecvata a antibioticelor si diminuarea practicilor de auto-
medicatie cu antibiotice [4]. Aplicarea de masuri educationale
orientate spre prescriptori si utilizatori ar spori aderenta la
recomandarile ghidurilor, respectiv, utilizarea rationala si re-
ducerea rezistentei bacteriene [31, 32].

Concluzii

Rezultatele studiului au constatat ca practicile de prescri-
ere a antibioticelor In IRA la nivel de asistenta medicala pri-
mara sunt conform recomandarilor ghidurilor nationale si
internationale doar in 49,56% din cazuri, fiind asemanatoare
cu datele din tarile UE si SUA. Fiecare participant a prescris
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JIf respiratory infections heal without specific treatments,
which is the cause of antibiotic prescriptions between 52% and
100% of cases, with an average of 88%”? [27]. In general, anti-
biotic prescription has been shown to be influenced by several
factors, including: socio-cultural and socio-economic factors,
cultural beliefs of patients and physicians, patient demand,
self-medication, private services and others [28]. In different
countries, people have different ideas and beliefs about health,
causes of illness and treatment. Physicians are prone to com-
ply with patient preferences, including antibiotic treatment, to
avoid disappointment and loss of patients, especially in pri-
vate activity. A study involving more than 1,000 doctors in UK
found that 55% felt under the pressure of patients to prescribe
antibiotics, even though they were sure antibiotics were not
needed [29]. Misconceptions and uncertainty about the role of
antibiotics exist among patients too. A European study showed
that about half of the patients believed antibiotics were effec-
tive in treating viruses, with considerable differences between
countries. Regarding the use of antibiotics, it was found that ed-
ucated / informed patients can give up antibiotics and are more
concerned with bacterial consequences and resistance [30].

Clinicians’ attitudes to antibiotics play an important role in
their excessive prescription, but this can also be determined
by the percentage of generic medicines on the market and by
economic factors including the pressure of pharmaceutical
companies [31]. Aggressive promotion by the pharmaceutical
industry, lack of confidence in the competence of doctors is a
reason for self-medication. Gaining confidence will increase
patient satisfaction and the use of prescription antibiotics
[32]. Prescription of antibiotics in respiratory tract infections
has been and remains very high, being determined by several
factors, although without clear and well-founded reasons. It is
possible to reduce antibiotic prescription in many of the acute
respiratory infections without compromising the health of pa-
tients, respecting the principle of non-harm. The duty of prima-
ry care physicians is to prescribe antibiotics only when needed,
so in less than 20% of ARI cases. Developing educational pro-
grams (professionals and community oriented) could change
perceptions and attitudes about proper use of antibiotics and
reduce antibiotic self-medication practices [4]. The application
of educational measures aimed at prescribers and users would
increase the adherence to the recommendations of the guides,
respectively the rational use and the reduction of bacterial re-
sistance [31, 32].

Conclusions

The results of the study found that antibiotic prescription
practices in ARIs in primary care correspond to the recom-
mendations of the national and international guidelines only
in 49.56% of the cases, being similar to the data from EU and
US countries. Each participant prescribed antibiotics in ARIs
at least once, but 61% of the participants also in their viral
etiology. Children predominantly up to 5 years of age were
treated more frequently with antibiotics, routinely broad-
spectrum antibiotics being used. In the context of the above,
the hypothesis regarding the spread of inappropriate antibi-
otic prescribing practices in primary sector is supported.



antibiotice in IRA, cel putin, o singura data, dar 61% dintre
participanti - si in etiologia virala a acestora. Mai frecvent,
tratati cu antibiotice au fost copiii, preponderent cu varsta de
pana la 5 ani, de rutina fiind utilizate antibiotice cu spectru
larg de actiune. Cele expuse sustin ipoteza privind raspandirea
practicilor nepotrivite de prescriere a AB 1n sectorul primar.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Desi boala ulceroasa este o cauza binecunoscuta a durerii
abdominale la copii, frecventa ei ramane relativ rara com-
parativ cu populatia adulta. Actualmente, particularitatile
ulcerului gastroduodenal perforat la adolescenti sunt insufi-
cient studiate.

Ipoteza de cercetare

Identificarea variabilelor relevante demografice, clinice,
diagnostice si de tratament la pacienti de varstd adolescents,
cu ulcer gastroduodenal complicat cu perforatie.

Noutatea adusa literaturii stiintifice din domeniu

Cazuistica rara si revista literaturii referitoare la mana-
gementul ulcerului gastroduodenal perforat la copii actua-
lizeaza experienta acumulata.

Rezumat

Introducere. Ulcerul gastroduodenal (UGD) perforat re-
prezinta o urgenta chirurgicala rarg, insa care pune viata in
pericol in copilarie. Scopul studiului nostru a fost de a analiza
particularitatile clinice, diagnosticul si managementul UGD
perforat la copii de varsta adolescenta.

Material si metode. Studiul s-a axat pe o analiza detaliata
a seriei de 52 de cazuri, constituita din adolescenti operati de
urgenta pentru ulcer perforat, cu identificarea variabilelor re-
levante demografice, clinice, diagnostice si de tratament.

Rezultate. In lotul studiat, biarbati au fost 49 (94%), femei
-3 (6%) (p<0,0001), cu varsta medie de 17,8+0,2 (95CI: 17,5
- 18,1) ani. Majoritatea au fost diagnosticati cu ulcer duodenal
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What is not known yet, about the topic

Although ulcerative disease is a well-known cause of ab-
dominal pain in children, its frequency remains relatively low
compared to the adult population. Currently the particula-
rities of perforated gastroduodenal ulcer in adolescents are
insufficiently studied.

Research hypothesis

Identification of the demographic, clinical, diagnostic and
treatment variables of adolescent patients with gastroduode-
nal ulcer, complicated by perforation.

Article’s added novelty on this scientific topic

Rare case studies and literature review on management of
perforated gastroduodenal ulcer in children updates the ex-
perience gained.

Abstract

Introduction. Perforated gastroduodenal ulcer (PGU) is a
rare surgical emergency, but that endangers life in childhood.
The aim of our study was to analyse the clinical features, diag-
nosis and management of perforated PGU in adolescent chil-
dren.

Material and methods. The study focused on a detailed
analysis of the 52 case series of adolescent patients, under-
going emergency surgery on a perforated ulcer, with the iden-
tification of demographic, clinical, diagnostic and treatment
variables.

Results. In the studied group, men were 49 (94%), com-
pared to women - 3 (6%) (p<0.0001), with an average age of



Perforated gastroduodenal ulcer in adolescents

(n=51) vs. gastric (n=1). Anamneza ulceroasa a fost observata
la 12 (23%) bolnavi. Majoritatea absoluta (88%) au fost spita-
lizati In primele 6 ore, fapt ce reflecta debutul acut al maladiei.
Toti copiii au acuzat dureri epigastrice severe. Examenul fizic a
evidentiat semne peritoneale pozitive la 35 (67%) de pacienti.
Aerul liber subdiafragmal a fost detectat, initial, la 19 (37%)
pacienti. In lotul studiat, 36 (69%) de bolnavi au beneficiat de
interventie cu acces prin laparotomie si 16 (31%) - prin lapa-
roscopie. Durata medie de spitalizare a fost de 7,7+0,3 (95CI:
7,2 - 8,3) zile. Majoritatea covarsitoare (96%) au avut o peri-
oada postoperatorie fara complicatii. Cazuri de deces nu au fost
observate.

Cocluzii. Perforarea ulcerului gastroduodenal la grupul de
varsta adolescenta reprezintd o entitate neobisnuita care, de
reguld, nu este luata in consideratie in diagnosticul diferential
al abdomenului acut. Chirurgul-practician trebuie sa tina cont
de probabilitatea inaltd pentru UGD perforat in caz de debut
brusc cu durere abdominala severa, prezenta semnelor perito-
neale pozitive la baietii adolescenti.

Cuvinte cheie: ulcer gastroduodenal perforat, adolescenti.

Introducere

Ulcerul gastroduodenal (UGD) reprezinta o patologie dia-
gnosticata mai putin frecvent la copii in comparatie cu popu-
latia adulta, cu o incidenta de 1,55 cazuri/an [1, 2]. Chiar si in
cazurile de dezvoltare a complcatiilor, cum ar fi: hemoragie si
perforatie, ce debuteaza ca si abdomen acut, nu este considerat
ca un posibil diagnostic din cauza indicelui scazut de suspiciu-
ne [1]. Desi nu existd o definitie acceptabila la nivel internatio-
nal a adolescentei, Organizatia Natiunilor Unite defineste ado-
lescentii ca indivizi In varsta de 10-19 ani [3]. Analiza bazei de
date PubMed cu utilizarea cuvintelor cheie (MeSH Terms): ,per-
forated ulcer”, ,,adolescent age” a relevat cazuri unice sau serii
mici de ulcer gastroduodenal perforat descrise la copii de var-
std adolescenta [1, 2, 4-15]. In acest context, se prezinta o serie
exceptionald de 52 de cazuri cu UGD perforat la adolescenti.

Material si metode

Studiul s-a axat pe o analiza detaliatad a tuturor pacientilor
de varsta adolescenta, care au beneficiat de interventie chirur-
gicald urgenta pentru ulcer gastroduodenal perforat. Identifi-
carea pacientilor atat cu ulcer gastric, cat si duodenal, admisi
la Institutul de Medicina Urgenta (IMU) din Chisindu, Republi-
ca Moldova, a fost efectuata utilizand codurile ICD-10 (K25.1,
K25.2, K25.5, K25.6, K26.1, K26.2, K26.5 si K26.6) din baza
electronica de date a IMU sau, manual, din registrele pentru
interventii chirurgicale si fisele de observatie. Pacientii cu trau-
matism stomacal si duodenal au fost exclusi din studiu. In lotul
de cercetare, au fost analizate urmatoarele variabile: varsta, se-
xul, anamneza, caracteristicile clinice, rezultatele examinarii fi-
zice si instrumentale, durata perforarii de la debutul bolii, calea
de acces chirurgical si managementul ulterior. Analiza statistica
a fost executata prin sistematizarea datelor 1n format Excel (Mi-
crosoft®, SUA) si prelucrarea lor cu softul de analiza GraphPad
PRISM® 6.0 pentru Windows 10.0 (GraphPad Software Inc.).
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17.8+0.2 (95CI: 17.5 to 18.1) years. Majority of patients were
diagnosed with duodenal ulcer (n=51) vs. gastric ulcer (n=1).
Ulcerative anamnesis was observed in 12 (23%) patients. The
wide majority (88%) was hospitalized in the first 6 hours, whi-
ch is expressed by the acute onset. All children experienced
severe epigastric pain. The physical examination showed po-
sitive peritoneal signs in 35 (67%) patients. Subdiaphragmatic
air was initially detected in 19 (37%) patients. In the study gro-
up 36 (69%) patients supported the intervention with laparo-
tomy access and 16 (31%) - laparoscopy. The average duration
of hospitalization was 7.7+0.3 days (95CI: 7.2 to 8.3). The wide
majority of patients (96%) had the postoperative period wi-
thout complications Death cases were not observed.

Conclusions. Perforation of the gastroduodenal ulcer in
the adolescent age group is an unusual entity and, therefore, it
is not as a rule considered in the differential diagnosis of acute
abdomen in these patients. The surgeon-practitioner should
take into account the high suspicion for perforated PGU in the
case of a sudden onset with severe abdominal pain, the pre-
sence of positive peritoneal signs in teenagers.

Key words: perforated gastroduodenal ulcer, adolescents.

Introduction

Gastroduodenal ulcer (GDU) is a pathology diagnosed less
frequently in children compared to the adult population with
an incidence of 1.55 cases/year [1, 2]. Even in cases of deve-
lopment of complications, such as: bleeding and perforation,
which begins as acute abdomen, it is not considered as a pos-
sible diagnosis due to the low index of suspicion [1]. Although
there is no internationally acceptable definition of adolescen-
ce, the United Nations defines adolescents as individuals aged
10-19 years [3]. Analysis of the PubMed database with the use
of keywords (MeSH Terms): “perforated ulcer”, “adolescent
age” revealed single cases or small series of perforated gastro-
duodenal ulcer in adolescent children [1, 2, 4-15]. In this con-
text, there is an exceptional series of 52 cases with perforated
GDU in adolescents.

Material and methods

The study focused on a detailed analysis of all adolescent
patients undergoing emergency surgery related to perforated
gastroduodenal ulcer. The identification of patients with both
gastric and duodenal ulcers admitted to the Institute of Emer-
gency Medicine (IEM) in Chisinau, Republic of Moldova was
performed using ICD-10 codes (K25.1, K25.2, K25.5, K25.6,
K26. 1, K26.2, K26.5 and K26.6) from the electronic IEM da-
tabase or manually, from the surgical records and observation
sheets. Patients with stomach and duodenal trauma were ex-
cluded from the study. The following variables were analyzed
in the research group: age, sex, anamnesis, clinical characte-
ristics, results of physical and instrumental examination, du-
ration of perforation from disease onset, surgical access and
subsequent management. Statistical analysis was performed
by systematizing data in Excel format (Microsoft®, USA) and
processing it with GraphPad PRISM® 6.0 analysis software for
Windows 10.0 (GraphPad Software Inc.).



Rezultate

Cercetarea in cauza prezintd analiza a 52 de copii de varsta
adolescentd, dintre care barbati - 49 (94%) si femei - 3 (6%)
(p<0,0001), cu diagnosticul de ulcer gastroduodenal perforat.
Toate cazurile au fost solutionate chirurgical. Varsta medie a
pacientilor a fost de 17,8+0,2 (95CI: 17,5 - 18,1) ani. Majori-
tatea absoluta a fost diagnosticata cu ulcer duodenal (n=51) si
doar 1 pacient - cu ulcer gastric. In lotul cercetat, a fost iden-
tificata prezenta anamnezei ulceroase la 12 bolnavi, ceea ce
constituie 23% (p<0,0001). Asadar, la majoritatea pacientilor
(77%), perforatia s-a intamplat pe un fond de evolutie asimp-
tomatica (p<0,0001). Comorbiditatea a fost constatatda in 9
(17%) cazuri, cu predominarea patologiei hepatice cronice.

Majoritatea covarsitoare a pacientilor din lotul de studiu
(88%) au fost spitalizati In primele 6 ore (p<0,0001) din mo-
mentul perforarii. Evaluarea semnelor clinice ale pacientilor
cu UGD perforat a constatat ca toti bolnavii (n=52; 100%) au
fost prezentati la Departamentul de urgenta cu un debut brusc
de durere severa in epigastru, 20 (38%) - cu vom3, 29 (56%)
- cu greatd, 9 (17%) - cu xerostomie si cu slabiciune genera-
1a - 1a 22 (42%) persoane. Examenul fizic a evidentiat semne
peritoneale pozitive la 35 (67%) de pacienti. Aerul liber sub-
diafragmal a fost detectat, initial, la 19 (37%) pacienti. Majori-
tatea pacientilor (n=28; 54%) au fost clasati conform riscului
anestezic la nivelul ASA II. Au beneficiat de laparotomie 36
(69%) de bolnavi, iar 16 (31%) - de laparoscopie. Intraope-
rator, semnele de peritonitd au fost evidentiate la 33 (63%) de
copii: la 10 (30%) aceasta fiind locala, la 21 (64%) - difuza si
la 2 (6%) - totala.

De asemenea, au fost evaluate scorurile pentru ulcerul gas-
troduodenal perforat, cum ar fi: Jabalpur [10, 11], Hacettappe
[12, 13]. In lotul de cercetare, scorul Jabalpur la adolescentii
cu ulcer gastroduodenal perforat a constituit 1,42+0.27 (95CI:
0.88 - 1.98) puncte, iar scorul Hacettappe - 1.19+0.08 (95CI:
1.04 - 1.35) puncte. Aproape toti pacientii (96%) a avut o pe-
rioadd postoperatorie fara complicatii. Cazuri de deces nu a
fost observate. Durata medie de spitalizare a fost de 7,7+0,3
(95CI: 7,2 - 8,3) zile.

Discutii

La copii, boala ulceroasa reprezinta o patologie cu frecven-
ta redusa comparativ cu populatia adultd. Respectiv, aceasta
nu are un rol dominant in diagnosticul diferential al abdome-
nului acut la pacientii de varsta adolescenta [1, 2, 4-8, 14].
Exista putine mentiuni despre UGD perforat in manualele cla-
sice de pediatrie. In revistele de specialitate, acesta fiind pre-
zentat fie sub forma de caz clinic, fie - pe serii mici de pacienti.
[8,15, 16-21].

In functie de etiologie, boala ulceroasi la copii poate fi pri-
mara sau secundara [1]. Conform datelor literaturii de speci-
alitate, la copiii cu varsta de pana la 10 ani se constatd, de re-
guld, forma secundard, cu localizare predominanta in duoden.
Ins3, dacd un ulcer primar este prezent in aceastd grupa de
varsta, atunci el va fi de origine gastrica [1]. La copiii de peste
10 ani, boala ulceroasa primara este mai frecvent observata
[1, 4, 7, 14]. Marea majoritate a ulcerelor duodenale prima-
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Results

The research presents an analysis study of 52 adolescent
children, predominantly men 49 (94%) compared to women
-3 (6%) (p<0.0001), with the diagnosis of perforated gastro-
duodenal ulcer and a surgical solution. Average age being
17.8+0.2 (95CI: 17.5 to 18.1) years. The wide majority with
was diagnosed with duodenal (n=51) vs gastric (n=1) ulcers.
In the research group was identified the presence of ulcerative
anamnesia in 12 patients, which constitutes 23% (p<0.0001).
Thus, in most patients (77%) perforation was found on an
asymptomatic development (p<0.0001). Comorbidity was
found in 9 (17%) cases with predominance of chronic liver
disease. The interval from the onset of the disease to the hos-
pitalization of the patient was also investigated.

The wide majority of study group (88%) was hospitalized
in the first 6 hours (p<0.0001) from the moment of perforation.
The evaluation of the clinical signs of patients with perforated
GDU found that all patients (n=52; 100%) were presented to
the Emergency department with a sudden onset of severe epi-
gastric pain, 20 (38%) - with vomiting, 29 (56%) - with nau-
sea, 9 (17%) - with xerostomia and with general weakness - in
22 (42%) patients. The physical examination showed positive
peritoneal signs in 35 (67%) patients. Subdiaphragmatic air
was initially detected in 19 (37%) patients. Majority of the pa-
tients (n=28; 54%) had ASA II score of anesthesia risk. In the
studied group 36 (69%) of the patients had a laparotomy sur-
gery and 16 (31%) - laparoscopy. Intraoperatively, the signs of
peritonitis were observed in 33 (63%) of children: 10 (30%)
-local, 21 (64%) - diffuse, 2 (6%) - total.

Scores for perforated gastroduodenal ulcer such as
Jabalpur [10, 11], Hacettappe [12, 13] were also evaluated. In
the research group, the Jabalpur score in adolescents with per-
forated gastroduodenal ulcer averaged 1.42+0.27 (95CI: 0.88
to 1.98) points, and the Hacettappe score averaged 1.19+0.08
(95CI: 1.04 to 1.35) points. Almost all patients (96%) had a
postoperative period without complications. Death cases
were not observed. The average length of hospitalization was
7.7+0.3 (95CI: 7.2 to 8.3) days.

Discussion

Ulcerative disease represents a reduced frequency in chil-
dren compared to the adult population, and therefore has no
dominant role in the differential diagnosis of acute abdomen
in adolescent patients [1, 2, 4-8, 14]. Few mentions of perfo-
rated GDU are described in classic pediatric manuals as rare
exceptions or small series in specialist journals [8, 15-21].

Depending on the etiology the ulcer disease in children can
be primary or secondary [1]. According to the data of the spe-
cialized literature, in children up to 10 years, the secondary
form with predominant localization in the duodenum is found.
However, if a primary ulcer is present in this age group, it will
be of gastric origin [1]. In children of adolescent age (10 years
or older) primary ulcerative disease is most commonly obser-
ved [1, 4, 7, 14]. The vast majority of primary duodenal ulcers
are associated with H. pylori infection [1, 7]. Secondary ulcer
disease in children occurs as a result of predisposing external
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re sunt asociate cu infectia cu H. pylori [1, 7]. Boala ulceroa-
sa secundara la copii apare ca urmare a unor factori externi
predispozanti, cum ar fi: medicamentele, stresul sau infectiile
[1, 5, 18]. Medicamentele cel mai des asociate cu dezvoltarea
UGD sunt antiinflamatoarele nonsteroide si corticosteroizii [1,
5, 18]. La sugari, ulcerele induse de stres sunt, adesea, cauza-
te de distresul respirator sau cardiac, sepsis, hipoglicemie sau
deshidratare [1, 21]. La copiii de varsta mai mare, principalele
cauze sunt traumatismele, arsurile, patologia intracraniana [1,
21].Yadav S. et al. [1] araportat un caz de dezvoltare a ulceru-
lui duodenal perforat la un copil de 6 ani in rezultatul medica-
tiei cu Deferasirox pentru talasemie; perforatia a fost rezolvata
cu succes prin suturarea defectului cu omentopexie.

Intr-o serie de 52 de cazuri, acumulate pe parcurs de 20 de
ani, Hua et al. [16] a constatat cd majoritatea erau adolescenti
47 (90%) de sex masculin 42 (80%). Din ei, 23 (44%) au fost
admisi fara oricare manifestare precedenta de boala ulceroa-
sa, ceea ce a fost observat si in studiul nostru. Lipsa durerii
cronice in mai multe cazuri, precum si raritatea UGD la copii
pot determina Intarzierea adresarii [5]. Locul perforatiei, cel
mai frecvent (n=41 sau 79%), a fost duodenul [16]. Hua a sub-
liniat cd doar 4 (8%) pacienti au avut infectie cu H. pylori [16].

Schwartz et al. [5] a raportat despe un caz de ulcer gas-
tric perforat la o adolescentd de 14 ani, manifestat prin durere
pronuntata in umarul stang. Diagnosticul a fost confirmat prin
prezenta pneumoperitoneului la radiografia simpla, cazul fi-
ind rezolvat pe cale laparoscopica. Autorul a remarcat faptul
ca etiologia durerii la umar poate fi secundara iritatiei diafrag-
matice din patologia chirurgicala intraabdominala; tot ceea
ce este necesar pentru a facilita diagnosticul de UGD perforat
este un indice de suspiciune si o radiografie simpla [5].

Baltrunaité |. et al. [4], de asemenea, a raportat o serie de
15 copii cu ulcer perforat. Majoritatea (93%) au fost de sex
masculin, iar localizarea - la nivel gastric (80%). Conform da-
telor acestui studiu, radiografia simpla a evidentiat prezenta
pneumoperitoneului in 80% din cazuri [4]. Din cei 15 copii,
doar 1 a fost operat laparoscopic. Baltrinaité [4] a subliniat
ca semnele peritoneale pozitive, care sugereaza un abdomen
acut, aerul liber subdiafragmatic la radiografia simpla, activi-
tatea redusa a intestinului, sunt factori esentiali pentru dia-
gnosticarea ulcerului gastroduodenal perforat la copii.

In privinta managementului ulcerului gastoduodenal per-
forat la copii, Zittel T. et al. [22] a descris ca suturarea simpla
reprezintd o metoda suficientd de tratament pentru ulcerul
gastroduodenal perforat la copii, iar conform multor studii,
interventia chirurgicald ulceroasa definitiva cu vagotomie in-
alta selectiva, vagotomie trunculara cu drenaj si gastrotomie
partiald nu mai sunt justificate la pacientii pediatrici [1, 4, 5,
22]. Cu toate acestea, rezultatele unor studii clinice sugereaza
ca chirurgia laparoscopica ar putea fi o strategie sigura si efi-
cienta pentru practica clinica de rutina a pacientilor pediatrici
cu UGD perforat [4, 6, 23-25]. Interventia chirurgicala minima
a fost asociatd cu o rata semnificativ mai redusa de infectie
de plaga, de durere postoperatorie si consum de analgezice, o
rata mai mica a mortalitatii si o duratd a spitalizarii mai scurta
[4, 23-25]. Laparoscopia este, de asemenea, preferata in cazul
admiterii pacientilor cu abdomen acut si fara modificari radi-
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factors, such as: drugs, stress or infections [1, 5, 18]. Drugs
associated with the development of GDU include: non-steroi-
dal anti-inflammatory drugs and steroids [1, 5, 18]. In infants,
stress-induced ulcers are often caused by respiratory or car-
diac distress, sepsis, hypoglycemia or dehydration [1, 21]. In
older children, the main causes are trauma, burns, intracrani-
al pathology [1, 21]. Yadav S. et al. [1] reported a case of deve-
lopment of perforated duodenal ulcer in 6-year-old child as a
result of Deferasirox medication for thalassemia, successfully
resolved by suturing the defect with omentopexy.

In a series of 52 cases over 20 years, Hua et al. [16] found
that the majority fraction 47 (90%) were male adolescents 42
(80%). Of them 23 (44%) were admitted without any previo-
us manifestation of ulcerative disease, which was observed in
our study. The lack of chronic pain in many cases, as well as
the rarity of GDU in children can lead to delayed addressing
[5]. The most frequent site of perforation (n=41 or 79%) was
observed duodenum [16]. Hua pointed out that only 4 (8%)
patients had H. pylori infection [16].

Schwartz et al. [5] reported the case of gastric perforated
ulcer in 14 years old adolescent, manifested by pronounced
pain in the left shoulder. The diagnosis was confirmed by the
presence of pneumoperitoneum on plain radiography, the
case being solved laparoscopically. The author noted that the
etiology of shoulder pain may be secondary to diaphragmatic
irritation in intra-abdominal surgical pathology; all that is ne-
eded to facilitate the diagnosis of perforated GDU is a suspec-
ted index and a plain radiograph [5].

A series of 15 children with perforated ulcer was also re-
ported by Baltrunaité ]. et al. [4]; the majority (93%) being
male and gastric ulcer (80%). According to the data of this
study, plain radiography showed the presence of pneumope-
ritoneum in 80% of cases [4]. Out of 15 children, only 1 was
operated laparoscopically. Baltrunaité [4] emphasized that
positive peritoneal signs that suggest acute abdomen, subdi-
aphragmatic air at plain radiography, reduced bowel activity
are essential factors for diagnosing perforated gastroduode-
nal ulcer in children.

Regarding the management of perforated gastrointestinal
ulcer in children Zittel T. et al. [22] described that simple su-
turing is a sufficient treatment method for perforated gastro-
duodenal ulcer in children, and according to many studies de-
finitive ulcerative surgery with high selective vagotomy, trun-
cated vagotomy with drainage and partial gastrotomy are not
justified in pediatric patients [1, 4, 5, 22]. However, the results
of some clinical studies suggest that laparoscopic surgery co-
uld be a safe and effective strategy for routine clinical practice
in pediatric patients with perforated GDU [4, 6, 23-25]. Mini-
mal surgery was associated with significantly lower wound
infection, reduced postoperative pain and analgesic consump-
tion, lower mortality rate, and shorter hospitalization durati-
on [4, 23-25]. Laparoscopy is also preferred in patients with
acute abdomen and without suggestive radiological changes
for perforated ulcer [4, 26]. However, the laparoscopic method
is not recommended for patients with hypotension, in critical
condition and in the presence of technical difficulties [4, 23-
26]. Thus, Baltranaité [4] mentioned: laparotomy is a certified



ologice sugestive pentru ulcer perforat [4, 26]. Cu toate aces-
tea, metoda laparoscopica nu este recomandata pacientilor
cu hipotensiune, in stare critica si in prezenta unor dificultati
tehnice [4, 23-26]. Astfel, Baltrinaité [4] a metionat cd laparo-
tomia reprezinta o metoda certificatd, in special atunci cand
abordarea laparoscopica este dificila din cauza dimensiunii si
localizarii ulcerului, gradului de inflamatie locala si experien-
tei chirurgului.

Concluzii

Perforarea ulcerului gastroduodenal la grupul de varsta
adolescentd reprezintd o entitate neobisnuitd care nu este,
de reguld, luatad in consideratie in diagnosticul diferential al
abdomenului acut. Chirurgul-practician trebuie sa aiba o sus-
piciune sporitd pentru UGD perforat in caz de debut brusc, cu
durere abdominala severa, prezenta semnelor peritoneale po-
zitive la baietii adolescenti. Metoda laparoscopica reprezintd o
strategie sigura si eficienta pentru practica clinica de rutina a
pacientilor pediatrici cu UGD perforat.

Declaratia conflictului de interese
Nimic de declarat.

Contributia autorilor

Autorii In egala masura au contribuit la realizarea studiului
si la elaborarea manuscrisului.

Referinte / references

1. Yadav S., Gupta V, El Kohly A., Al Fadhli W. Perforated duodenal ulcer:
a rare complication of deferasirox in children. Indian J. Pharmacol,
2013; 45 (3): 293-4.

2. Maudar K., Dutta J., Mitra S. Duodenal ulcer disease in chidren. World
J. Surg., 1980; 4: 261-6.

3. Fleary S, Joseph P, Pappagianopoulos ]J. Adolescent health literacy
and health behaviors: a systematic review. J. Adolesc., 2018; 62: 116-
127.

4. Baltriinaité J.,, Trainavicius K. Perforated peptic ulcer in children: di-
agnosis and treatment. Lithuanian Surgery, 2015, 14 (1): 38-45.

5. Schwartz S, Edden Y., Orkin B., Erlichman M. Perforated peptic ulcer
in an adolescent girl. Pediatr. Emerg. Care, 2012; 28 (7): 709-711.

6. LeeN, YunS, ChaeS, Yoo B, Cha S, Kwak B. Perforated duodenal ulcer
presenting with massive hematochezia in a 30-month-old child. World
J. Gastroenterol, 2009; 15 (38): 4853-4855.

7. Quinn S., Rowland M., Drumm B. Peptic ulcer disease in children.
Curr. Paediatr.,, 2003; 13: 107-113.

8. Wong B., Chao N,, Leung M., Chung K., Kwok W,, Liu K.. Complications
of peptic ulcer disease in children and adolescents: minimally inva-
sive treatments offer feasible surgical options. J. Pediatr. Surg., 2006;
41 (12):2073-2075.

9. Tam Y, Lee K, To K. et al. Helicobacter pylori positive versus Helico-
bacter pylori negative idiopathic peptic ulcers in children with their
long-term outcomes. J. Pediatr. Gastroenterol. Nutr., 2009; 48: 299-
305.

10. Nag D. Assessing the risk: scoring systems for outcome prediction in
emergency laparotomies. Biomedicine (Taipei), 2015; 5 (4): 20.

11. Mishra A, Sharma D., Raina V. A simplified prognostic scoring system
for peptic ulcer perforation in developing countries. Indian J. Gastro-
enterol, 2003; 22 (2): 49-53.

12. Altaca G, Sayek I, Onat D., Cakmakgi M., Kamiloglu S. Risk factors in
perforated peptic ulcer disease: comparison of a new score system
with the Mannheim Peritonitis Index. Eur. J. Surg., 1992; 158: 217-21.

Ulcerul gastroduodenal perforat la adolescenti

method, especially when the laparoscopic approach is difficult
due to the size and localization of the ulcer, the degree of local
inflammation and the surgeon’s experience.

Conclusions

Perforation of the gastroduodenal ulcer in the adolescent
age group is an unusual entity; and therefore, it is not as a rule
considered in the differential diagnosis of acute abdomen in
these patients. The surgeon-practitioner should take into ac-
count the high suspicion for perforated GDU in the case of a
sudden onset with severe abdominal pain, the presence of
positive peritoneal signs in adolescents. The laparoscopic me-
thod is a safe and effective strategy for routine clinical practice
in pediatric patients with perforated GDU.

Declaration of conflicting interests
Nothing to declare.

Authors’ contributions

The authors contributed equally to the study and develop-
ment of the manuscript.

13. Prabhu V., Shivani A. An overview of history, pathogenesis and treat-
ment of perforated peptic ulcer disease with evaluation of prognostic
scoring in adults. Ann. Med. Health Sci. Res., 2014; 4(1): 22-9.

14. Moon D., Weeks D., Burgess B., 0’Connor R. Perforated duodenal ul-
cer presenting with shock in a child. Am. . Emerg. Med., 1997; 15:
167-9.

15. Fleisher G., Ludwig S. Textbook of Pediatric Emergency Medicine (6
ed.) Philadelphia, PA: Lippincott Williams & Wilkins; 2010. Chapter
29.

16. Hua M., Kong M,, Lai M., Luo C. Perforated peptic ulcer in children: a
20-year experience. J. Pediatr. Gastroenterol. Nutr,, 2007; 45 (1): 71-4.

17. Dunn S.,, Weber T,, Grosfeld J., Fitzgerald J. Acute peptic ulcer in child-
hood. Emergency surgical therapy in 39 cases. Arch. Surg., 1983; 118
(5): 656-60.

18. Bickler S., Harison M., Campbell J. Perforated peptic ulcer disease in
children: association of corticosteroid therapy. J. Pediatr. Surg., 1993;
28 (6): 785-787.

19. Johnstone J., Rintoul R. Perforated duodenal ulcer in childhood. Br. J.
Surg., 1972; 59 (4): 288-289.

20. Motovic A, Man B,, Kraus L., Sadan N. Perforated peptic ulcer in in-
fants and young children: description of four cases. Clin. Pediatr,
1976; 15 (11): 1068-1069.

21. Morden R,, Schullinger ]., Mollitt D., Santulli T. Operative management
of stress ulcers in children. Ann. Surg., 1982; 196 (1): 18-20.

22. Zittel T, Jehle E., Becker H. Surgical management of peptic ulcer dis-
ease today - indication, technique and outcome. Langenbecks Arch.
Surg., 2000; 385 (2): 84-96.

23. Lee F, Leung K, Lai P, Lau J. Selection of patients for laparoscopic
repair of perforated peptic ulcer. Br. J. Surg., 2001; 88 (1): 133-136.

24. Michelet ., Agresta F. Perforated peptic ulcer: laparoscopic approach.
Eur. J. Surg., 2000; 166 (5): 405-408.

25. Kujath P, Schwandner 0., Bruch H. Morbidity and mortality of per-
forated peptic gastroduodenal ulcer following emergency surgery.
Langenbecks Arch. Surg., 2002; 387 (7-8): 298-302.26. Siu W,, Chau
C., Law B, Tang C,, Ha P, Li M. Routine use of laparoscopic repair for
perforated peptic ulcer. Br. J. Surg., 2004; 91 (4): 481-484.



Sdndtatea populatiei din ecosistemul rdului Prut

OPEN 8ACCESS

ARTICOL DE CERCETARE

Particularitatile morbiditatii

populatiei de pe traiectul raului

Prut in functie de sursa de apa
utilizata

Inga Miron"
ICatedra de igiend, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisindu, Republica Moldova.

Data primirii manuscrisului: 20.03.2019
Data acceptarii spre publicare: 03.06.2019

Autor corespondent:

Inga Miron, doctorand

Catedra de igiend

Universitatea de Stat de Medicind si Farmacie , Nicolae Testemitanu”
str. Nicolae Testemitanu, 26/2, Chisindu, Republica Moldova, MD-2012
e-mail: inga.miron.555@gmail.com

Ce nu este cunoscut, deocamdata, la subiectul abordat

Datele existente in literaturd, practic, nu se refera la proble-
ma morbiditatii populatiei n relatie cu calitatea apei potabile
utilizata din diferite surse. Cele cateva publicatii sunt frag-
mentare, incomplete si se referd, preponderent, la continutul
unor microelemente sau grupe separate de indicatori ai
calitatii apei. Nu a fost studiata calitatea apei in dinamica, sta-
rea de sandtate a populatiei.

Ipoteza de cercetare

Determinarea impactului calitdtii apei din diverse surse
(apeduct alimentat din surse de suprafatd, apeduct alimen-
tat din sondele arteziene, fantani) asupra starii de sanatate
a populatiei din localitatile riverane raului Prut si elaborarea
masurilor de preventie.

Noutatea adusa literaturii stiintifice din domeniu

Rezultatele studiului actual apartine de o directie noua de
cercetdri a sanatatii populatiei 1n relatie cu factorii de me-
diu. Investigatiile igienice, fiind originale prin complexitatea
lor, permit in premiera a obtinute date despre dependenta
comparativa a morbiditatii populatiei de calitatea apei po-
tabile din diferite surse (de suprafati si de profunzime). in
rezultatul studiului se prevede elaborarea masurilor privind
asigurarea populatiei din localitatile riverane raului Prut cu
apa potabila de calitate si fortificarea starii lor de sanatate.
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What is not known yet, about the topic

The existing data in the literature merely refer to the prob-
lem of morbidity of the population in relation to the quality of
the drinking water used from different sources. The few pub-
lications are fragmentary, incomplete and mainly refer to the
content of microelements or separate groups of water quality
indicators. The long-term evaluation of the water quality and
the health status of the population have not been studied.

Research hypothesis

Determination of the impact of water quality from vari-
ous sources (aqueduct fed from surface sources, aqueduct fed
from artesian wells, wells) on the health status of the popula-
tion from the riverside cities of the Prut river and establish-
ment of prevention measures.

Article’s added novelty on this scientific topic

The results of the current study belong to a new direction
of population’s health research in relation to environmental
factors. The hygienic investigations, being original due to their
complexity, allow for the first time to obtain data on the com-
parative dependence of the morbidity of the population on the
quality of drinking water from different sources (surface and
depth). As a result of the study, the development of measures
that will ensure the population living in the vicinity Prut river
with quality drinking water, strengthening their health, is ex-
pected.



Rezumat

Introducere. Impactul calitatii apei potabile din diferite
surse de pe traiectul raului Prut asupra starii de sanatate a po-
pulatiei din localitatile adiacente fluviului, este diferit si este
necesara identificarea celei mai favorabile metode de aprovi-
zionare cu apa.

Material si metode. S-a investigat si analizat morbiditatea
populatiei care consuma apa din 3 surse: apeductul alimentat
cu apa din raul Prut, fantani si sonde arteziene. Au fost supuse
analizei fisele medicale in functie de varsta si sex. Pentru pre-
lucrarea materialului obtinut s-au utilizat metode statistice,
analitice si descriptive.

Rezultate. S-a constatat ca morbiditatea generald a persoa-
nelor care utilizeaza in scopuri potabile apa din apeductul ali-
mentat din raul Prut constituie cele mai mici valori, estimand,
respectiv, 3304,6%o. Cele mai mari valori s-au inregistrat in
cazul utilizarii apei din sondele arteziene, marcand 4288,2%o.
La consumul apei din fantani, morbiditatea generala a consti-
tuit 3980,6%so.

Concluzie. Rezultatele obtinute reflecta relatia de asociere
dintre sursa de apa utilizata in scop potabil si indicii morbidi-
tatii populatiei.

Cuvinte cheie: morbiditate generald, raul Prut, surse de

apa.

Introducere

Asigurarea populatiei cu apa potabila de calitate si in can-
titati suficiente este una dintre directiile prioritare in politica
si actiunile statului in domeniul sanatatii, aflate sub impactul
mediului, aceasta fiind unica masura eficienta in profilaxia
maladiilor conditionate de apa [1, 2].

Apa potabila de calitate buna are o importanta fundamen-
tald pentru fiziologia umana si are un impact direct asupra sa-
natatii populatiei [3, 4].

Numadrul total de boli provocate de calitatea apei potabile
in SUA a fost estimat la circa 19 milioane [5], iar in Europa, ca
si in alte parti ale lumii, morbiditatea populatiei in raport cu
calitatea apei potabile este dificil de estimat, cel mai frecvent,
situatia fiind subestimata [6].

Relatia dintre calitatea apei si starea de sanatate a popu-
latiei nainteazd mai multe probleme: mentinerea continua a
calitatii bune a apei, legatura directa dintre calitatea apei si
starea de sanatate a populatiei [7].

Accesul la apa potabila sigura si canalizare ramane o pro-
blema importanta in majoritatea tarilor in curs de dezvoltare.
Conform datelor lui Fink G. et al. (2011), imbunatatirea calita-
tii apei potabile a fost asociata cu reducerea riscului de diaree
(OR=0,91; 95CI=0,88 - 0,94).

Starea de sanatate a populatiei depinde de compozitia apei
si de gradul ei de poluare. In acest sens, dupa Popescu M. si
Friptuleac Gr. (2010), apa cu un continut sporit de nitrati duce
la efecte imediate sau tardive, determinate de concentratii
moderate, dar consumate pe parcursul mai multor ani.

Conform Volosin R,, in 5 orase si sate a regiunii Trans-Bai-
kal, a fost calculat riscul efectului noncancerigen in urma con-
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Abstract

Introduction. The impact of drinking water quality from
different sources of the Prut river on the health status of the
population from the localities adjacent to the river is different
and the identification of the most favorable method of water
supply is crucial.

Material and methods. The morbidity of the population
consuming water from 3 sources: the aqueduct supplied from
the Prut river, wells and artesian wells, was investigated and
analyzed. The medical records depending on age and gender
were subjected to analysis. Statistical, analytical and descrip-
tive methods were used to process the obtained data.

Results. It was found that the general morbidity of the peo-
ple who used water from the water supply of the Prut river for
drinking purposes has the lowest values, estimating, respec-
tively, 3304.6%o. The highest values were registered for the
use of water from artesian wells, marking 4288.2%0. When
consuming water from wells, the general morbidity amounted
to 3980.6%o.

Conclusion. The obtained results reflect the cause-effect
relationship between the source of water used for drinking
purposes and the indices of population morbidity.

Key words: general morbidity, the Prut river, water sour-
ces.

Introduction

The provision of the population with quality drinking wa-
ter in sufficient quantities is one of the priority directions in
the state’s policy and actions in the area of health, under the
influence of the environment, making it the only effective mea-
sure in the prophylaxis of water-conditioned diseases [1, 2].

Good quality drinking water is of fundamental importance
for human physiology and has a direct impact on the health of
the population [3, 4].

The total number of people whose diseases were influen-
ced by the quality of drinking water in the US has been esti-
mated at around 19 million [5]; the morbidity of the popula-
tion in relation to the quality of drinking water in Europe and
in other parts of the world is difficult to estimate, most of the
time being underestimated [6].

The relationship between the water quality and the health
of the population raises several problems: the continuous
maintenance of good water quality, the direct connection be-
tween water quality and the health status of the population [7].

Access to safe drinking water and sewage remains an im-
portantissue in most of the developing countries. According to
Fink G. et al. (2011), the improvement of the quality of drink-
ing water was associated with a low risk of diarrhea (OR=0.91,
95CI=0.88 to 0.94).

The health status of the population depends on the compo-
sition of the water and the degree of its pollution. In this sense,
according to Popescu M. and Friptuleac Gr. (2010), water with
a high nitrate content leads to either immediate or late effects,
determined by moderate concentrations, but consumed over
several years.
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sumului de apa poluata cu nitrati, amoniac, magneziu si fier si
s-a depistat ca riscul este mic pentru ca populatia sa dezvolte
maladii ale sangelui, sistemului nervos, pielii si disfunctii imu-
ne [10].

In acest sens, ne-am propus si realizim un studiu epide-
miologic prospectiv al morbiditatii populatiei din localitatile
riverane raului Prut care consuma apa din diferite surse. Cer-
cetarile au fost focusate asupra studiului morbiditatii popula-
tiei care foloseste in scopuri potabile apa furnizata centralizat
din raul Prut, din sonde arteziene si fantani.

Material si metode

Protocolul de cercetare a fost aprobat de comitetul de
etica al USMF ,Nicolae Testemitanu” (aviz numarul 58 din
04.11.2013). S-au selectat 3 localitati urbane, amplasate pe
traseul raului Prut, la intrarea, la mijlocul si la iesirea raului
din tara. Pentru compararea rezultatelor, localitatile s-au se-
lectat in functie de modul de aprovizionare cu apa potabila: 2
localitati (orasul Cahul si Ungheni) - in mod centralizat, prin
apeductul alimentat din raul Prut si, partial, din surse locale,
orasul Lipcani - din sonde arteziene si fantdni de mina. S-a
investigat si analizat morbiditatea populatiei conform fiselor
medicale personale. In acest sens, au fost supuse analizei fi-
sele medicale individuale a 476 de persoane: 155 care au con-
sumat apa din fantani, 151 - din apeduct si 170 - din sonde
arteziene. In grupul de studiu a intrat populatia matura din
localitatile mentionate cu varsta de 20-40, 41-60 si peste 61
de ani. Prelucrarea statistica a datelor despre morbiditatea
populatiei s-a efectuat prin calculul indicilor intensivi (inci-
denta si prevalenta la 10000 locuitori) si extensivi (structura
morbiditatii in fiecare localitate aparte si totala).

Rezultate

In structura morbidititii generale a persoanelor examina-
te, luand 1n consideratie formele nosologice, care pot fi influ-
entate direct sau indirect de calitatea apei potabile, prevaleaza
bolile sistemului digestiv (Figura 1). Cele mai mari valori s-au
inregistrat la persoanele care au consumat apa din sonde ar-
teziene si fantani, constituind, respectiv, 1076,4 si 1019,3%o.
In cazul utilizdrii apei din apeductul alimentat din raul Prut,
acest indice s-a Inregistrat cu o frecventa de 496,6%o, ceea ce
constituie de circa 2 ori mai putin decat in celelalte cazuri.

Dintre maladiile sistemului digestiv, cele mai mari valori
coteaza colecistitele la utilizarea apei din apeduct si fantani,
constituind, respectiv, 34,6% si 29,7% din numarul total de ca-
zuri inregistrate, pe cand gastritele si duodenitele se intalnesc
de circa 2,1 ori mai rar la utilizarea apei din apeduct si de circa
1,5 ori mai rar la utilizarea apei din fantani.

Cu valori, practic, egale, se inregistreaza pancreatitele la
persoanele care utilizeaza apa din sursele mentionate mai sus,
estimand, astfel, circa 24% din totalul cazurilor inregistrate.
In cazul utilizarii apei din sonde arteziene, prevaleaza gastri-
tele si duodenitele (27,3%), dar cu valori ceva mai mici se in-
registreaza colecistitele (26,7%) si pancreatitele (19,1%). La
utilizarea apei potabile din sonde si fantani, ulcerele gastrice
au, practic, aceeasi pondere - de 6,5 si 6,9%, iar la consumul
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In 5 cities and villages of the Trans-Baikal region, the risk
of non-carcinogenic effect from the consumption of water con-
taminated with nitrates, ammonia, magnesium and iron was
calculated, and it was found that the risk of developing blood,
nervous system, skin and immune diseases is low for the pop-
ulation [10].

In this regard, we decided to carry out a prospective epide-
miological study of the morbidity of the population that con-
sumes water from different sources from the vicinity of the
Prut river. The researches were focused on the study of the
morbidity of the population who used the water supplied cen-
trally from the Prut river, from artesian aquifers and wells, for
drinking purposes.

Material and methods

The research protocol was approved by the ethics com-
mittee of the Nicolae Testemitanu SUMPh (notice no. 58 from
04.11.2013). Three cities, located on the Prut River’s path at
the entrance, middle and exit of the river from the country,
have been selected. In order to compare the results, the cit-
ies have been chosen depending on the type of drinking water
supply: 2 cities (Cahul and Ungheni) - centrally by the water
supplied from the Prut River and partially from local sources,
Lipcani - from artesian wells and mine wells. The morbidity
of the population was investigated and analyzed according to
the personal medical records. In this regard, the individual
medical records of 476 people were subjected to analysis: 155
who consumed water from wells, 151 - from the aqueduct and
170 - from artesian aquifers. The study group consisted of the
mature population from the mentioned regions, aged 20-40,
41-60, and over 61 years old. Statistical processing of the data
on population morbidity was performed by calculating inten-
sive (incidence and prevalence per 10,000 inhabitants) and
extensive (morbidity structure in each city separately and al-
together) indices.

Results

In the structure of the general morbidity of the exam-
ined people, taking into consideration the nosological forms
that can be directly or indirectly influenced by the quality of
the drinking water, the diseases of the digestive system pre-
vail (Figure 1), the highest values being recorded among the
people consuming the water from artesian aquifers and wells,
1076.4%o0 and 1019.3%o, respectively. In the case of the use
of water from the water supply from the Prut River, this index
was registered with a frequency of 496.6%o, which is about 2
times less than in the other cases.

From the diseases of the digestive system, the highest val-
ues are appointed to cholecystitis in the use of water from
the aqueduct and wells, constituting, respectively, 34.6% and
29.7% of the total number of registered cases, while gastri-
tis and duodenitis are encountered about 2.1 times less often
when using water from the aqueduct and about 1.5 times less
often when using water from wells.

With practically equal values, pancreatitis is registered in
the people using the water from the sources mentioned above,
thus estimating about 24% of the total registered cases. In the
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apei din apeductul alimentat din raul Prut, morbiditatea prin
afectiunea data este de circa 1,3 ori mai redusa, comparativ cu
celelalte surse de apa potabila.

La persoanele care utilizeaza apa din sonde este caracte-
ristica o crestere a morbiditatii prin bolile aparatului digestiv
odata cu varsta de circa 2,5 ori. Astfel, morbiditatea a cres-
cut de la 645,1%o la varsta de 20-40 ani pana la 1590,1%o la
varsta de peste 60 de ani. Aceeasi caracteristica are loc si la
persoanele care consuma apa din fantani, cele mai mici valori
inregistrandu-se la varsta de 20-40 de ani (583,3%o), iar cele
mai mari - la varsta de 40-60 de ani (1400%o). In cazul uti-
lizarii apei din apeductul alimentat din raul Prut in scopuri
potabile, morbiditatea prin afectiunile date este mai mare la
varsta de peste 60 de ani (714,2%o) si mai mica la persoane-
le din grupul de varsti intre 40-60 ani (304,3%o). In mediu,
morbiditatea prin bolile aparatului digestiv la persoanele care
consuma apa din fantani si sonde arteziene depaseste de circa
2 ori morbiditatea populatiei ce consuma apa din apeductul
alimentat din raul Prut.

Are loc o crestere a frecventei maladiilor sistemului diges-
tiv odata cu varsta, preponderent, in randul femeilor care con-
suma apa din apeductul alimentat din raul Prut si In randul
atat al femeilor, cat si al barbatilor care consuma apa din son-
de. Cele mai inalte valori ale acestui grup de maladii se ates-
ta la barbatii de peste 60 de ani care folosesc apa din sonde
(2111,1%o), iar cele mai mici - la barbatii din grupul de varsta
cuprins intre 40-60 de ani, care consuma apa din apeductul
alimentat din raul Prut (304,3%o).

Valori destul de semnificative, caracteristice pentru toate
grupele de persoane examinate, au prezentat bolile aparatului
circulator si ale sistemului osteo-articular.

Maladiile aparatului circulator s-au diagnosticat cu frec-
venta in limitele de 387,1%o si 701,9%o. Valorile cele mai mari
s-au estimat la persoanele care consuma apa din apeductul
alimentat din raul Prut, constituind 701,9%o., ceea ce este de
circa 1,9 ori mai mare, comparativ cu persoanele care consu-
ma apa din fantani si de circa 1,1 ori fata de cele care folosesc
apa din apeductul din sonde. Acest fapt se explica, posibil, prin
cantitatea mult mai mica de magneziu in apa raului Prut.

Pentru toate grupele estimate, este caracteristica o creste-
re a morbiditatii prin bolile aparatului circulator, odata cu var-
sta, fiind de circa 7 ori mai mare la grupul de varsta de peste
60 de ani, comparativ cu cel de 20-40 de ani la persoanele care
consuma apa din apeduct, de circa 20 de ori la persoanele care
consuma apa din fantani si de circa 10 ori - la persoanele care
utilizeaza apa In scopuri potabile din sonde arteziene.

Cele mai mari valori din acest grup de maladii au fost in-
registrate la barbatii ce consuma apa din sonde arteziene, cu
varsta trecuta de 60 de ani (1444,4%o), iar cele mai mici - la
femeile care utilizeaza tot aceasta sursa de ap3, fiind in varsta
de 20-40 ani (65,2%o).

Structura morbiditatii sistemului circulator este repre-
zentatd, in circa 65% din cazuri, de boala hipertensiva, la uti-
lizarea apei din toate cele 3 surse mentionate (Figura 2). Pe
locul doi se situeaza boala ischemica a inimii, a carei pondere
variaza intre 19,6% la consumul apei din sonde si 28,3% - la
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case of the use of water from artesian wells, gastritis and duo-
denitis prevail (27.3%), while cholecystitis (26.7%) and pan-
creatitis (19.1%) register slightly lower values. In the use of
drinking water from artesian aquifers and wells, gastric ulcers
have practically the same fraction of 6.5 and 6.9%, and when
consuming water from the water supply from the Prut river,
the morbidity due to the disease is about 1.3 times lower, com-
pared with the other sources of drinking water.

There is a characteristic increase of morbidity caused by
the diseases of the digestive tract of about 2.5 times, with age,
among people who used the water from the artesian wells.
Thus, morbidity increased from 645.1%o at the age of 20-40
years to 1590.1%o0 among inhabitants over 60 years of age.
The same feature also occurs in people who consumed water
from wells, the lowest values being recorded at the age of 20-
40 years (583.3%o0) and the highest at the age of 40-60 years
(1400%o). In the case of the use of water from the aqueduct
supplied from the Prut river for drinking purposes, the mor-
bidity due to the given diseases is higher at the age of over
60 years (714.2%o) and lower in the people aged 40-60 years
(304.3%0). On average, the morbidity due to the diseases of
the digestive tract in people who consumed water from wells
and artesian wells exceeds about 2 times the morbidity of the
population that consumes water supplied from the Prut river.

There is an increase in the frequency of diseases of the di-
gestive system with age among women who consumed water
from the water supply from the Prut river and among both
women and men who consumed water from wells. The high-
est values of this group of diseases are found in men over 60
years of age who used water from artesian wells (2111.1%o),
and the lowest values - in men in the age group of 40-60 years,
consuming water from the water supply from the Prut river
(304.3%0).

Quite significant values, characteristic for all groups of
people examined, were presented by the diseases of the circu-
latory and osteoarticular systems.

Diseases of the circulatory system were frequently diag-
nosed within the limits of 387.1%0 and 701.9%o. The highest
values were estimated for the people who consumed wa-
ter from the water supply from the Prut river, constituting
701.9%o, which is about 1.9 times higher compared to the
people who consumed the water from the wells and about 1.1
times higher compared to those using water from the arte-
sian wells. This fact is possibly explained by the much smaller
quantity of magnesium in the water of the Prut river.

For all the estimated groups, there is a characteristic in-
crease in morbidity due to diseases of the circulatory system,
with age, being about 7 times higher in the age group over 60
years compared to that of the group aged 20-40 years who
used water from the aqueduct, about 20 times higher com-
pared to the people who consumed water from wells and
about 10 times higher, as compared to people who used water
for drinking purposes from artesian wells.

The highest values in this group of diseases were recorded
in men consuming water from artesian wells and are older
than 60 years (1444.4%o), while the lowest - in women aged
20-40 years and using the same water source (65.2%o).



utilizarea apei din fantani. in cazul persoanelor care consumi
apa din apeductul alimentat din raul Prut, acest indicator a
constituit 21,6%.

Bolile sistemului osteo-articular au constituit valori destul
de semnificative la persoanele care consuma apa din sonde
(488,2%0) si fantani (470,9%o0). La populatia care consuma
apa din apeductul alimentat din raul Prut, acest indice s-a
inregistrat de circa 1,7 ori mai rar (284,7%o), comparativ cu
celelalte surse. Situatia creatd se explicd prin supraminerali-
zarea apei din sonde si fantani.

Analizand morbiditatea populatiei prin bolile sistemului
osteo-articular, observam ca pentru toate grupele de varsta
estimate, cu exceptia persoanelor care consuma apa din fan-
tani, este caracteristica o crestere a ei odata cu varsta. Astfel,
evoluarea in dinamica a acestui indicator a fost de la 76,9%0
pana la 489,8%o la persoanele ce consuma apa din apeductul
alimentat din raul Prut si de la 290,3%o0 pana la 721,3%o - la
cei care consumd apa din sonde arteziene, ceea ce demon-
streazad o crestere de circa 6,3 si 2,4 ori, respectiv. La utilizarea
fantanilor ca sursa de apa potabila, s-a constatat o legitate in-
versa: bolile osteo-articulare, mai frecvent, s-au inregistrat la
varsta de 40-60 de ani, constituind 692,3%o.

La barbatii care consuma apa din apeduct si sonde artezi-
ene, se observa o crestere evidenta a morbiditatii osteo-arti-
culare odata cu varsta de circa 6,3 si 4,1 ori, respectiv. lar la
barbatii si femeile care utilizeaza in scopuri potabile apa din
fantani, morbiditatea data prevaleaza la varsta de 40-60 ani.

Dintre afectiunile osteo-articulare, mai frecvent, la toate
sursele de apa s-au inregistrat artropatiile (Figura 3), variind
de la 39,7% la utilizarea apei din fantani pana la 42,1% la uti-
lizarea apei din sonde arteziene. La folosirea apei din apeduct,
acest indice a constituit 41,8%. S-a remarcat faptul ca radi-
culopatiile se intalnesc, practic, In proportii egale: 32,8% si
28,9% la persoanele care utilizeaza apa din fantani si sonde
arteziene, respectiv.

La persoanele care utilizeaza apa din apeduct, acest indi-
ce s-a Inregistrat mai rar, constituind 18,6%. Cu valori destul
de semnificative s-au estimat osteocondrozele, fiind egale, re-
spectiv, cu 23,2% la persoanele care utilizeaza apa din ape-
duct, 21,9% si 18,07% - la cei care consuma apa din fantani
si sonde arteziene. Cu o pondere mai mic3, s-au inregistrat
osteoporozele.

Destul de frecvent se intalnesc bolile aparatului genito-uri-
nar, care pot fi conditionate de calitatea apei potabile. Ele s-au
diagnosticat, mai frecvent, la persoanele care consuma apa din
sonde si fantani, constituind, respectiv, 300,0%o si 309,6%o. in
cazul persoanelor care utilizeaza apa In scopuri potabile din
apeductul alimentat din raul Prut, acest indice s-a inregistrat
cu o frecventd de 2 ori mai micd, comparativ cu celelalte surse
(140,7%o0). Aceasta situatie denota faptul ca apa raului Prut
este mai putin mineralizata.

Morbiditatea prin bolile aparatului genito-urinar scade
odata cu varsta la persoanele care utilizeaza in scopuri pota-
bile apa din fantani si sonde. Astfel, daca la varsta de 20-40
de ani, morbiditatea evaluata s-a inregistrat cu o frecventa
corespunzatoare de 437,5%o si 322,5%o, atunci, la varsta de
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The structure of the morbidity of the circulatory system is
represented in about 65% of the cases of hypertensive disease
when using the water from all the 3 mentioned sources (Fig-
ure 2). The second place is taken by the ischemic heart dis-
ease, with arate varying between 19.6% in the consumption of
water from artesian wells and 28.3% when using water from
wells. In the case of people consuming water from the water
supply from the Prut river, this indicator constituted 21.6%.

The diseases of the osteoarticular system had quite sig-
nificant values among people who consumed water from ar-
tesian aquifers (488.2%o0) and wells (470.9%o). In the popu-
lation consuming water from the water supply from the Prut
river, this index was registered about 1.7 times less frequently
(284.7%o), compared to the other sources. This situation is
explained by the over-mineralization of water from artesian
aquifers and wells.

Analyzing the morbidity of the population through the dis-
eases of the osteoarticular system according to age and sex,
we observe that, for all the estimated age groups, except for
the people who consumed the water from the wells, there
is an increase of the morbidity with age. Thus, the dynamic
evolution of this indicator was from 76.9%o to 489.8%; in the
people who consumed water from the water supply of the Prut
river and from 290.3%o to 721,3%o0 in those who consumed
water from artesian wells, which shows an increase of about
6.3 and 2.4 times, respectively. When using the wells as sourc-
es of drinking water, an opposite principle was found: the os-
teoarticular diseases were more frequently registered at the
age of 40-60 years, constituting 692.3%o.

Based on the gender, there is an obvious increase of the
frequency of osteoarticular diseases by 6.3 and 4.1 times with
the age among the men who consumed water from the aque-
duct and artesian wells. For men and women who used the
water from wells for drinking purposes, the morbidity is more
prevalent at the age of 40-60 years.

From all the osteoarticular disorders, the arthropathies
were recorded more frequently at all water sources (Figure 3),
ranging from 39.7% in the use of water from wells to 42.1%
when using water from artesian wells. When using the water
from the aqueduct, this index constituted 41.8%. It was noted
that radiculopathies are found in practically equal propor-
tions, 32.8% and 28.9%, in people using water from wells and
artesian wells.

In the people using the water from the aqueduct, this index
was more rarely registered, constituting 18.6%. Quite signifi-
cant values of frequency of osteochondrosis were registered,
constituting, respectively, 23.2% in people using water from
the aqueduct, 21.9% in those who used water from wells and
18.07% in those who used water from artesian wells. Osteo-
porosis was less commonly reported.

Quite often, the diseases of the genitourinary system are
encountered, which can be conditioned by the quality of the
drinking water. They were diagnosed more frequently in peo-
ple who consumed water from artesian aquifers and wells,
constituting respectively, 300.0%o0 and 309.6%o. In the case
of people using water for drinking purposes from the water
supply from the Prut River, this index was recorded 2 times
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peste 60 de ani, aceste maladii au constituit, respectiv, 95,2%0
si 262,3%o, ceea ce constituie o scadere, respectiv, de circa 4,5
si 1,2 ori.

Structura morbiditatii prin aceste maladii (Figura 4), In
majoritatea cazurilor, este prezentata de pielonefrite, cu o
pondere cuprinsa intre 31,3% si 36,3%; cu valori aproximativ
egale sunt inregistrate nefrolitiazele, care constituie, respec-
tiv, 29,4% si 31,8%, cu exceptia persoanelor care consumau
apa din fantani (8,3%). Cele mai inalte valori ale diatezelor
urice s-au Inregistrat la persoanele care consumau apa din
apeductul alimentat din raul Prut, de circa 1,8 ori mai putin
ele au constituit la persoanele care au consumat apa din fan-
tani si de circa 5,8 ori mai putin s-au inregistrat la cei care au
consumat apa din sonde arteziene.

Unele dintre pericolele pentru populatie sunt bolile in-
fectioase si parazitare, care s-au diagnosticat cu o frecventa
in limitele de 232,2%o si 284,7%o. Valorile cele mai mari s-au
inregistrat la persoanele care au consumat apa din apeductul
alimentat din raul Prut, urmate de cele care au consumat apa
din sonde si fantani, unde morbiditatea prin acest indice este,
practic, egald, constituind, corespunzator, 284,7%o; 247,06%0
si 232,2%o.

La femeile care utilizau apa din apeduct si la barbatii care
consumau apa din fantani este caracteristica diminuarea mor-
biditatii prin maladiile infectioase odata cu varsta, astfel, incat
s-ainregistrat o reducere de circa 1,9 ori in ambele cazuri. Cele
mai mici valori ale morbiditatii prin bolile infectioase si para-
zitare au fost estimate In randul femeilor cu varsta cuprinsa
intre 40-60 de ani, care consuma apa din fantani, iar cele mai
mari valori s-au inregistrat la barbatii tot din aceasta grupa
de varstd, dar care consumau apa din apeductul alimentat din
raul Prut.

Daca analizam structura morbiditatii prin bolile infectioa-
se si parazitare, observam ca la toate persoanele examinate in
studiu predomina IRVA, cu o pondere de 76,4% la persoanele
ce consuma apa din apeduct, 91,6% - la cei care consuma apa
din fantani si 68,4% - la cei care utilizeaza apa din sonde arte-
ziene. Evident, aceste patologii, practic, nu depind de calitatea
apei.

In ultimul grup de maladii se plaseazi bolile endocrine,
de nutritie si metabolism, precum si bolile sangelui. La acest
capitol, am constatat ca in 100% din cazuri, fapt caracteristic
pentru toate grupele evaluate, bolile sangelui sunt prezentate
de anemii. Morbiditatea prin acest indicator variaza in limitele
de la 11,76%o0 la consumul apei din sonde pana la 200,0%o la
utilizarea apei din fantani. in cazul fantanilor, acest indice este
de 17 ori mai mare, comparativ cu persoanele care folosesc
apa din sonde si de 2,5 ori mai mare fata de cei care utilizeaza
apa din apeduct. Aceste particularitati sunt in functie de conti-
nutul de nitrati din apa.

In structura bolilor endocrine, de nutritie si metabolism,
preponderent s-au inregistrat tiroiditele, diabetul zaharat,
mai rar, obezitatea. Valorile mai mici ale morbiditatii prin
aceste maladii s-au Inregistrat la persoanele care au consumat
apa din fantani, urmate de valori crescande la adultii care au
consumat apa din apeduct si sonde, constituind, corespun-
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less frequently compared to the other sources (140.7%o). This
situation denotes that the water of the Prut River is less min-
eralized.

Morbidity due to diseases of the genitourinary system de-
creases with age in people who used drinking water from wells
and artisan wells. Thus, if at the age of 20-40 years, the as-
sessed morbidity was registered with a frequency of 437.5%o
and 322.5%o, then at the age of 60 years these diseases con-
stituted, respectively, 95.2%0 and 262.3%o, which constitutes
a decrease by 4.5 and 1.2 times, respectively.

The structure of morbidity due to these diseases (Figure
4), is presented, in most cases, by pyelonephritis, with a rate
between 31.3% and 36.3%, and with similar values - by neph-
rolithiasis, which constitutes 29.4% and 31.8%, respectively,
except for the people who consumed water from wells (8.3%).
The highest values of uric diathesis were recorded in people
consuming water from the water supply from the Prut River,
about 1.8 times lower - in people consuming water from wells
and about 5.8 times lower - in those who consumed water
from artesian wells.

Some of the dangers for the population are infectious and
parasitic diseases, which have been diagnosed with a fre-
quency within the limits of 232.2% and 284.7%o. The high-
est values were registered in the people who consumed water
from the water supply from the Prut River, followed by those
who consumed water from artesian wells and wells, where
the morbidity by this index is practically equal, constituting,
284.7%o, 247.06%0 and 232.2%o, correspondingly.

In women who used water from the aqueduct and in men
who used water from wells, a reduced morbidity through in-
fectious diseases is characteristic with age, so that a reduction
of about 1.9 times was registered in both cases. The lowest val-
ues of morbidity due to infectious and parasitic diseases were
estimated among women aged 40-60 years who consumed
water from wells, while the highest values were recorded in
men from this age group who consumed water supplied from
the Prut river.

If we analyze the structure of morbidity through infec-
tious and parasitic diseases, we observe that IRVA prevails
among all the people examined in the study, with a frequency
of 76.4% in the people who used the water from the aqueduct,
91.6% in those who consumed the water from the wells and
68.4% in those using water from artesian wells. Obviously,
these pathologies merely depend on the quality of the water.

The last group of diseases are endocrine, nutrition and
metabolism diseases, as well as blood diseases. I found that
in 100% of cases, a characteristic fact for all the evaluated
groups, the blood diseases are presented by anemias. Morbid-
ity by this indicator varies within the limits from 11.76%o in
the consumption of water from artesian wells up to 200.0%o0
when using water from wells. In the case of wells, this index is
17 times higher compared to the people who used the water
from the artesian wells and 2.5 times higher than in those who
used the water from the aqueduct. These features are depen-
dent on the nitrate content of the water.

In the structure of endocrine, nutrition and metabolism
diseases, thyroiditis, diabetes and some cases of obesity were



zator, 141,9%o; 185,4%0 si 194,1%o. Pentru aceste afectiuni,
este caracteristica cresterea morbiditatii odata cu varsta, va-
lorile cele mai mici Inregistrandu-se la persoanele din grupul
de varsta cuprins intre 20-40 de ani, iar cele mai mari - la cele
de peste 60 de ani.

Discutii

Gestionarea calitatii apei privind promovarea si protejarea
sanatatii populatiei reprezintd strategia de baza a comunitatii
mondiale, reflectata in Water Quality Health Strategy 2013-
2020 a Organizatiei Mondiale a Sanatatii [11].

In studiul actual, am incercat si luim in consideratie faptul
ca, in conformitate cu studiile din ultimele decenii, majorita-
tea surselor de apa subterana sunt compromise, alternativa de
asigurare a populatiei cu apa potabila sigura revine surselor
de suprafata [12-14].

Totodatd, conform unui studiu in cadrul Programului Na-
tiunilor Unite pentru Mediu, ,Patru din cinci boli frecvente in
tdrile in curs de dezvoltare sunt produse fie din apa poluatd, fie
din lipsa instalatiilor sanitare, iar bolile cauzate de apd produc,
in medie, pe zi, moartea a 25000 de persoane in tdrile Lumii a
Treia”[15].

Investigatiile igienice si epidemiologice, efectuate in ulti-
mele decenii, denota ca in Republica Moldova, factorul hidric
devine tot mai pronuntat, avand o influenta semnificativa asu-
pra sanatatii omului [16, 17].

in contextul rezultatelor cercetirii noastre, mai multi sa-
vanti, cum sunt Taranova A. si Romanova L. (2013), Mohsin M.
et al. (2013), GLASS (2014), Senila M. et al. (2014), sustin ca
nivelul de calitate a apei poate contribui direct la raspandirea
maladiilor infectioase, afectiunilor renale, dentare, bolilor car-
dio-vasculare, schimbarilor la nivelul tiroidei.

In acest sens, majoritatea studiilor demonstreaza ci exis-
ta o relatie inversa intre bolile cardiovasculare si duritatea
apei potabile [21, 22], ceea ce reiese si din studiul nostru. Mai
multe studii au raportat ca duritatea apei si alte elemente mi-
nerale din apa potabild au un posibil efect protector privind
mortalitatea cardiovasculara [23].

Una dintre problemele majore pentru sanatatea populatiei
prezinti poluarea apei cu substante azotoase. In special, pen-
tru copii si femeile insarcinate, consumul de apa potabila cu
o concentratie de nitrati de peste 50 mg/1 este interzisa. Un
studiu transversal, efectuat pentru a determina relatia dintre
nivelul crescut de cazuri de methemoglobinemie la sugari si
concentratiile de nitrati in apa potabild a demonstrat impor-
tanta alegerii corespunzatoare a sursei de apa pentru ei [24].

Gasim in literaturd unele rezultate analogice celor obtinute
de noi. Studiile lui Taranova A., Romanova 1. (2013), care au
evaluat calitatea apei din apeductul local si morbiditatea po-
pulatiei in Republica Hakasia, au stabilit prezenta maladiilor
cronice ale populatiei: in Prigorsk predomina bolile sistemu-
lui cardio-vascular si gastro-intestinal, In Usti-Abakan - geni-
to-urinar si gastro-intestinal, in satul Moskovskaya - litiaza
urinara, ulcerul stomacal si artritele, In satul Solnecinoie si
Zelionoe - litiaza urinarg, fluoroza dentarg, litiaza biliara si
artritele.
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registered. The lower values of these diseases were registered
in the people who consumed the water from the wells, fol-
lowed by increasing values in the adults who consumed the
water from the aqueduct and the artesian wells, constituting
141.9%o, 185.4%0 and 194.1%o, accordingly. For these condi-
tions, the increase of the morbidity with age is characteristic,
the lowest values being registered in the people from the age
group between 20-40 years, and the highest ones - in those
over 60 years of age.

Discussion

Water quality management for the promotion and protec-
tion of the health of the population is the basic strategy of the
world community, reflected in the Water Quality Health Strat-
egy 2013-2020 of the World Health Organization [11].

In the current study, we tried to take into account the fact
that, according to the studies of the last decades, most of the
groundwater sources are compromised, the alternative of en-
suring the population with safe drinking water goes to the sur-
face sources [12-14].

At the same time, according to a study under the United
Nations Environment Program, ,Four out of five common dis-
eases in developing countries are caused by either polluted wa-
ter or lack of sanitation, and water-borne diseases produce, on
average, 25,000 deaths per day among people from Third World
countries” [15].

Hygienic and epidemiological investigations, carried out in
the last decades, indicate that in the Republic of Moldova, the
water factor is becoming more pronounced, having a signifi-
cant influence on human health [16, 17].

In the context of the results of our research, several re-
searchers, such as Taranova A. and Romanova 1., (2013), Moh-
sin M. et al. (2013), GLASS (2014), Senila M. et al. (2014), ar-
gue that water quality can directly contribute to the spread of
infectious, kidney, dental, cardiovascular and thyroid diseases.

In this sense, most studies show that there is a reverse re-
lationship between cardiovascular diseases and the hardness
of drinking water [21, 22], which is also evident in our study.
Several studies have reported that water hardness and the
presence of other mineral elements in drinking water have a
potential protective effect on cardiovascular mortality [23].

One of the major problems for the health of the popula-
tion is the pollution of water with nitrogenous substances. In
particular, the consumption of water with a nitrate concentra-
tion of over 50 mg/1 is prohibited for children and pregnant
women. A cross-sectional study to determine the relationship
between increased levels of methemoglobin in infants and
nitrate concentrations in drinking water demonstrated the
importance of choosing the appropriate source of water for
infants [24].

There are results in literature that are similar to those ob-
tained by us. Taranova A. and Romanova I. (2013), which eval-
uated the quality of the water from the local aqueduct and the
morbidity of the population in the Republic of Hakasia, estab-
lished the presence of the chronic diseases of the population:
in Prigorsk, the diseases of the cardiovascular and gastrointes-
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Este necesar sa luam in consideratie dovezile existente, ca
apa potabila de tip hidrocarbonat-calciu are o relatie directa
cu morbiditatea sistemului cardiovascular, sistemului endo-
crin, gastro-intestinal si genito-urinar [25].

In regiunea Vologodsk, s-a remarcat o crestere a morbidi-
tatii infectioase transmise pe cale hidrica: in 2013, morbidita-
tea prin infectie rotavirala constituia 217,3 cazuri la 100 mii
populatie, ce denota o crestere de 1,8 ori comparativ cu anul
2012. Virusul Hepatitei A, la fel, a crescut de 1,6 ori, iar in-
fectiile intestinale acute cu etiologie necunoscuta au constituit
16,8% [26].

Cu scop de a preveni poluarea surselor de ap3, este necesar
de a supraveghea si a monitoriza permanent calitatea acesteia,
de a utiliza in industrii tehnologii inofensive pentru mediu, de
a reduce cantitatea apelor uzate cu evacuare directa in rauri,
sau reciclarea preventiva a lor, pastrarea compozitiei chimice
a ei, perfectionarea continua a statiilor de epurare [27].

Pentru asigurarea populatiei cu apa sigurd, e nevoie de
aplicat multiple metode traditionale, cum ar fi: protectia sur-
selor de apd, monitorizarea calitatii apei in surse, tratarea co-
respunzatoare a apei, protectia sistemului de distributie [7,
28].

OMS recomandd, pentru imbunatatirea calitatii apei pota-
bile, in primul rand, implementarea masurilor specifice pen-
tru protectia surselor de apa potabild, asigurarea nivelului
adecvat de tratare a apei potabile, constientizarea populatiei
in responsabilitatea si utilizarea apei [29].

Concluzii

1) Utilizarea apei din apeductul alimentat din raul Prut a
fost asociata cu o morbiditate generala a populatiei compara-
tiv mai mica.

2) Persoanele care au utilizat apa din fantani si sonde arte-
ziene, au prezentat de 2 ori mai frecvent afectiuni ale sistemu-
lui digestiv, osteo-articular, genito-urinar, precum si afectiuni
hematologice.

3) Astfel, este necesara elaborarea masurilor de profilaxie
privind asigurarea populatiei cu apa de calitate sigura, menti-
nerea si fortificarea starii de sanatate.
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tinal system predominate, in Usti-Abakan - genitourinary and
gastrointestinal, in the village of Moskovskaya - urinary lithia-
sis, stomach ulcer and arthritis, in the village of Solnecinoie
and Zelionoe - urinary lithiasis, dental fluorosis, biliary lithia-
sis and arthritis.

It is necessary to take into account the existing evidence
that calcium-hydrocarbon-drinking water has a direct relation
with the diseases of the cardiovascular, endocrine, gastroin-
testinal and genito-urinary systems [25].

In the Vologodsk region, there was an increase of infectious
morbidity transmitted by water: in 2013, the morbidity due to
the rotaviral infection accounted for 217.3 cases per 100.000
people, which indicates an increase of 1.8 times compared to
2012, the Hepatitis A virus increased by 1.6 times, and acute
intestinal infections of unknown etiology accounted for 16.8%
[26].

In order to prevent the pollution of water sources, it is nec-
essary to permanently monitor the water quality, to use tech-
nologies that are harmless to the environment, to reduce the
amount of wastewater directly discharged into rivers, or to
preventively recycle it, keeping its chemical composition, and
to improve continuously the treatment plants [27].

In order to ensure the population with safe water, it is nec-
essary to apply multiple traditional methods, such as: protec-
tion of water sources, monitoring of water quality in sources,
proper water treatment, protection of the distribution system
[7,28].

WHO recommends improving the quality of drinking wa-
ter, first of all by implementing specific measures for the pro-
tection of drinking water sources, ensuring the adequate level
of drinking water treatment, raising public awareness of the
responsibility and use of water [29].

Conclusions

1) The use of water from the water supply from the Prut
river was associated with a comparatively smaller general
morbidity of the population.

2) The people who used water from wells and from arte-
sian aquifers presented diseases of the digestive, osteoartic-
ular, genitourinary and hematological systems 2 times more
frequently.

3) Thus, it is necessary to develop the prophylactic mea-
sures regarding the provision of the population with safe qual-
ity water, the maintenance and the fortification of the state of
health.
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Particularitatile de evolutie a sarcinii si nasterii, incidentei
si structurii morbiditatii si mortalitdtii perinatale la femeile
cu tuberculoza organelor respiratorii, In functie de forma
clinica a procesului specific.

Ipoteza de cercetare

Studierea particularitatilor de evolutie si de conduita la
gravide cu tuberculoza organelor respiratorii In conditiile
monitorizarii dispensarizate.

Noutatea adusa literaturii stiintifice din domeniu

Studiul efectuat a permis de a elucida particularitatile
evolutiei sarcinii, nasterii si perioadei post-partum; incidentei
si structurii morbiditatii si mortalitatii perinatale la femeile
cu tuberculoza organelor respiratorii in functie de forma
clinica si termenul de gestatie la momentul depistarii proce-
sului specific.

Rezumat

Introducere. Riscul patologiei materne si perinatale cres-
te semnificativ la gravidele cu tuberculoza activa a organelor
respiratorii. Studiul a avut ca scop evaluarea si analiza com-
parativa a particularitatilor de evolutie a sarcinii si nasterii,
incidentei si structurii morbiditatii si mortalitatii perinatale la
femeile cu tuberculoza organelor respiratorii in functie de for-
ma clinica a procesului specific; optimizarea conduitei sarcinii
si nasterii la acest contingent de paciente.
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What is not known yet, about the topic

The particularities of evolution of pregnancy and parturi-
tion, incidence and structure of perinatal morbidity and mor-
tality in women with tuberculosis of the respiratory organs,
depending on the clinical form of the specific process.

Research hypothesis

Analysis of particularities of evolution and conduct fea-
tures of pregnant women with tuberculosis of the respiratory
organs in conditions of direct observed therapy monitoring.

Article’s added novelty on this scientific topic

The study allowed to clarify the peculiaritites of preg-
nancy, parturition and post-partum evolution; incidence and
structure of perinatal morbidity and mortality in women
with tuberculosis of respiratory organs according to the clin-
ical form and gestation term at the time of specific process
detection.

Abstract

Introduction. The risk of maternal and perinatal pathol-
ogy in pregnant women with active tuberculosis of respiratory
organs significantly increases. The purpose of the research,
was to make a comparative evaluation and analysis of the pe-
culiaritites of pregnancy and parturition evolution, incidence
and structure of perinatal morbidity and mortality in women
with tuberculosis of respiratory organs, according to the clini-
cal form of the specific process; optimization of pregnancy and
parturition conduct in this contingent of patients.



Material si metode. La baza lucrarii a stat studiul retros-
pectiv, tip caz-control, a 239 de paciente cu varsta cuprinsa
intre 17-46 de ani, divizat in 2 loturi, in functie de contracta-
rea infectiei tuberculoase pe parcursul sarcinii. Cercetarea a
fost realizata prin studierea documentatiei medicale (fisa de
observatie obstetricald, fisa nou-nascutului). Datele au fost
numerizate in tabele Excel. Pentru compararea variabilelor
categoriale, pe loturi, a fost aplicat testul x% Un p<0,05 a fost
considerat statistic semnificativ.

Rezultate. S-a constatat incidenta sporita a complicatiilor
sarcinii (anemie feripriva, iminenta de avort spontan, iminen-
ta de nastere prematura, patologia sistemului feto-placentar)
si nasterii (ruperea prenatald a pungii amniotice, nastere rapi-
da si fulminantd, traumatism obstetrical matern, insuficienta
fortelor de contractie) la femeile cu tuberculoza activa a orga-
nelor respiratorii - pana la 70% cazuri comparativ cu gravi-
dele fara tuberculoza. Evaluarea nou-nascutilor a diagnosticat
patologii neonatale, precum infectie intrauterina, sindromul
de aspirare, anomalii congenitale de dezvoltare, pneumopatia
aspirationald, hemoragia/ischemia perifericd, encefalopatia
hipoxicd ischemica si retardul de crestere intrauterina a fatu-
lui, semnificativ mai frecvent in lotul gravidelor cu tuberculo-
za activa a organelor respiratorii, comparativ cu gravidele fara
tuberculoza.

Concluzii. in cercetarea noastri a fost demonstrati actiu-
nea nefavorabila a tuberculozei asupra procesului de gestatie,
ceea ce relateaza si lucrarile de specialitate, In special, in func-
tie de forma si faza procesului specific.

Cuvinte cheie: sarcind, nastere, tuberculoza organelor res-
piratorii, gravide, rezultate perinatale.

Introducere

TB cauzeaza morbiditate si mortalitate, chiar daca afectiu-
nea este tratatd mai devreme. TB in timpul sarcinii nu este o
exceptie. TB afecteazad in mod negativ atat rezultatele materne,
cat si cele perinatale, in pofida tratamentului prompt. Cu toate
acestea, rezultatele negative ale sarcinii sunt mai pronuntate
in cazurile de diagnostic tardiv, boala avansata, tratament in-
complet si/sau neregulat [1]. Datele privind efectele TB asu-
pra rezultatelor materne si neonatale sunt contradictorii. Mn-
yani C. et al. (2011) au sugerat ca tratamentul in timp util si
adecvat al TB nu are efect negativ asupra rezultatelor sarcinii
[2], in timp ce Lin H. et al. (2010) presupun ca TB la gravi-
de este asociata cu rezultate negative ale sarcinii [3]. Cel mai
sumbru prognostic este Inregistrat la femeile cu forma avansa-
td a TB in perioada puerperald, precum si la cele cu coinfectie
HIV. Complianta redusa la tratament, de asemenea, agraveaza
prognosticul [4, 5].

Majoritatea savantilor considera ca in cazul diagnosticu-
lui precoce si al tratamentului adecvat se reduc semnificativ
ratele de morbiditate si mortalitate, iar evolutia sarcinii nu
este modificata de TB [6, 7]. Nu exista nicio crestere statistic
semnificativa a malformatiilor congenitale la copiii nascuti de
mame cu TB, desi prematuritatea, retardul de crestere intrau-
terind al fatului, greutatea mica la nastere si mortalitatea peri-
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Material and methods. The retrospective study was at the
basis of this work, case-control type of 239 patients between
the ages of 17-46 years, divided in 2 groups, according to the
contraction of the tuberculous infection during pregnancy.
The research was conducted by examining medical documen-
tation (obstetrical observation card, new-born card). The data
were numbered in Excel tables. Was applied the x* test, for
comparing the categorical variables, in groups. A p<0.05 was
considered statistically significant.

Results. An increased incidence of pregnancy complica-
tions (feriprive anemia, imminence of spontaneous abortion,
imminence of premature birth, pathology of the fetus-placen-
tal system) and parturition (prenatal rupture of the amniotic
sac, rapid and fulminant birth, maternal obstetrical trauma, in-
sufficient contraction forces) was ascertained in women with
active tuberculosis of respiratory organs - up to 70% cases,
in comparison to pregnant women without tuberculosis. The
evaluation of the new-borns, has diagnosed neonatal patholo-
gies such as intrauterine infection, aspiration syndrome, con-
genital developmental abnormalities, aspiration pneumonia,
haemorrhage/peripheral ischaemia, ischaemic hypoxic en-
cephalopathy and intrauterine growth retardation of the fetus
significanty, more frequently in the group of pregnant women
with active tuberculosis of the respiratory organs in compari-
son to pregnant women without tuberculosis.

Conclusions. In our research was demonstrated the un-
favorable action of tuberculosis on the process of gestation,
which is also reported in the specialty works, namely accord-
ing to the form and phase of the specific process.

Key words: pregnancy, parturition, tuberculosis of respi-
ratory organs, pregnant women, perinatal results.

Introduction

Even if the disease is treated earlier, TB causes morbidity
and mortality. TB during pregnancy is not an exception. Despite
the prompt treatment, TB negatively affects both maternal and
perinatal results. However, the negative resuls of pregnancy are
more pronounced in cases of late diagnosis, advanced disease,
incomplete and / or irregular treatment [1]. The data on the ef-
fects of TB on the maternal and neonatal results are contradic-
tory. Mnyani C. et al. (2011), suggested that the treatment of TB
in a timely and appropriate manner dosen’t have a negative ef-
fect on the pregnancy results [2], while Lin H. et al. (2010), sup-
pose that TB in pregnant women is associated with the negative
results of pregnancy [3]. The gloomiest prognosis was recorded
in women with advanced form of TB in the puerperal period, as
well as in those with HIV co-infection. Reduced adherence to
treatment also aggravates the prognosis [4, 5].

Most scientists believes, that in case of early diagnosis and
appropriate treatment, the morbidity and mortality rates are
significantly reduced and the evolution of pregnancy is not
changed by TB [6, 7]. There is no statistically significant in-
crease of congenital malformations in children born by moth-
ers with TB, though the prematurity, intrauterine growth re-
tard of the foetus, small weight at birth and perinatal mortality
were frequently reported by Ali A. et al (2011) [8]. The risk
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natala crescute au fost raportate frecvent de Ali A. et al. (2011)
[8]- Riscul de a avea copii mici pentru varsta gestationala a fost
de 2,6 si apare 1n circa 20,2% din cazurile cu TB pulmonara si
in circa 33% din cazurile cu TB extrapulmonara [6].

Mayer K. et al. (2012) considera ca TB este mai agresiva
in timpul sarcinii [9]. Din aceste considerente, managementul
TB la gravide si la mame in timpul alaptarii are o importanta
deosebita. Tratamentul precoce al gravidei cu TB inverseaza
impactul negativ asupra rezultatelor perinatale [9, 10, 11]. Di-
agnosticul TB la gravide este, adesea, intarziat din cauza sem-
nelor si simptomelor similare cu cele din sarcing, rezistentei
medicilor si refuzului pacientelor pentru a efectua investigatii
radiologice gravidelor si a dificultatilor relative de acces pen-
tru biopsie a organelor afectate, in special, in leziuni extrapul-
monare. O suspiciune ridicata si investigarea precoce pentru
TB in timpul sarcinii contribuie la o detectare mai buna a TB.

Studiul a avut drept scop evaluarea si analiza comparativa
a particularitatilor de evolutie a sarcinii si nasterii, incidentei
si structurii morbiditatii si mortalitatii perinatale la femeile cu
TB organelor respiratorii, in functie de forma clinica a proce-
sului specific.

Material si metode

Studiul a fost efectuat la baza Catedrei de obstetrica si gi-
necologie nr. 2 a Universitatii de Stat de Medicina si Farmacie
»Nicolae Testemitanu”, Spitalul Clinic Municipal nr. 1 si Institu-
tul Mamei si Copilului, in perioada anilor 1999-2009.

Protocolul studiului prezent a fost aprobat de Comitetul de
Etica a Cercetarii al Universitatii de Stat de Medicina si Farma-
cie ,Nicolae Testemitanu”, la sedinta din 17 septembrie 2012.

Cercetarea a fost realizata prin studierea documentatiei
medicale (fisa medicald de observatie obstetricala - formular
nr. 96/e, fisa medicala a nou-nascutului - formular nr. 003/e).

La baza lucrarii a stat studiul de tip caz-control a 239 de
paciente, divizat In 2 loturi, in functie de contractarea infectiei
tuberculoase pe parcursul sarcinii:

= Jotul cu TB - 120 gravide, care au contractat infectie

specifica (lotul de baza, LB);

= Jotul fara TB - 119 gravide, practic sanatoase, fara

infectie tuberculoasa (lot martor, LM).

Femeile din lotul cu TB au fost divizate, in functie de acti-
vitatea procesului tuberculos, in 2 subloturi (LBA - gravide cu
forma activa a procesului tuberculos si LBS - gravide cu sech-
ele ale procesului tuberculos).

Volumul esantionului a fost determinat dupa formula:

L1
-0
L _2Za+ZB)*x P x(1-P)1

(Po - P1)?

unde:

n - volumul esantionului;

P, - proportia nasterilor la femei cu TB in populatia gene-
rald, conform statisticii 0,5 la 100 de nasteri;

P, - proportia nasterilor la femei cu TB in lotul de studiu,
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of having small children at the gestational age was of 2.6 and
it appears in about 20.2% of pulmonary TB cases and in ap-
proximately 33% of extrapulmonary TB cases [6].

Mayer K. et al. (2012), think that the most aggressive during
pregnancy is TB [9]. For these reasons, the management of TB
in pregnant women and breast-feeding mothers has a special
importance. The early treatment of the pregnant woman with
TB reverses the negative impact on the perinatal results [9, 10,
11]. The TB diagnosis in pregnant women is often overdue, be-
cause of the symptoms and signs similar to those of pregnancy,
resistance of doctors and refuse of the patients to make X-ray
investigation to pregnant women and relative difficulties of ac-
cess for biopsy of affected organs, especially, in extrapulmonary
injuries. A high suspicion and the early investigation for TB dur-
ing pregnancy contributes to a better detection of TB.

The purpose of the research was the assessment and com-
parative analysis of evolution peculiarities of pregnancy and
parturition, incidence and structure of perinatal morbidity
and mortality in women with tuberculosis of respiratory or-
gans according to the clinical form of the specific process.

Material and methods

During the years 1999-2009, the research was conducted
at the basis of the chair of obstetrics and gynecology no. 2,
Nicolae Testemitanu State University of Medicine and Phar-
macy, Municipal Clinical Hospital no. 1 and Institute of Mother
and Child.

The protocol of the present study was approved by the Re-
search Ethics Committee of the Nicolae Testemianu State Uni-
versity of Medicine and Pharmacy, at the meeting of September
17,2012.

The investigation was conducted by examining the medical
documentation (obstetrical observation card - form no. 96/e,
new-born observation card - form no. 003/e).

The basis of the research was the study case-control of 239
patients, divided into 2 groups, according to the contraction of
tuberculous infection during pregnancy:

= group with TB - 120 pregnant women, who contracted

specific infection (LB group);

= No TB group - 119 pregnant women, almost healthy, wi-

thout tuberculous infection (LM group).

The women from the group with TB were divided, accordg-
ing to the activity of the tuberculous process, in 2 subgroups
(LBA - pregnant women with an active form of the tubercu-
lous process and LBS - pregnant women with sequelae of the
tuberculous process).

The sample size was determined according to the formula:

1
"Taen
20Za+ZR)¥« P «(1—-P)1
= (Po - P1)°

where:

n - sample size;

P, - proportion of births in women with TB in general pop-
ulation, according to statistics 0.5 in 100 births;



presupunem ca va fi de trei ori mai frecvent decat in populatia
generala (RP=3).

p1 — Po = RP
"1+ Po(RP — 1)
unde:
RP - raportul probabilitatii.
Pl = 0.5 * 3 = 0,75
1+05(2-1)
(Po + P1)
P=——""=10,625
2
1-P=0,325

Cand puterea statistica 3 este egala cu 5%, atunci coefici-
entul ZB=1,65.

Cand pragul de semnificatie este egal cu 0,05, atunci coefici-
entul Za=1,65 (din tabelul respectiv).

f - numadrul presupus de persoane care abandoneaza stu-
diul (10%).

Introducand valorile respective In formuld, am obtinut:

1 2(1,65+1,65)2 = 0,625 * 0375 _
= * =
(1-0,1) (0,5—0,75)2

n

Asadar, in lotul de baza trebuie sa fie nu mai putin de 91 de
femei gravide cu TB organelor respiratorii.

Aufostexcluse din studiu toate cazurile de nou-nascuti morti,
in stare terminala si avorturi spontane. Femeile cu informatii in-
suficiente pentru a stabili data si modul de rezolvare a sarcinii,
au fost excluse, de asemenea, din studiu. S-au abordat urmatoa-
rele aspecte ale sarcinii la gestantele cu TB organelor respira-
torii: particularitatile anamnezei obstetricale, ginecologice si
somatice, caracteristicile social-demografice, evolutia clinica a
sarcinii si nasterii, caracterul complicatiilor, datele despre sta-
rea nou-nascutilor, rata de alaptare la san si rata de vaccinare
cu BCG.

Diagnosticul de TB a organelor respiratorii la gravide a fost
stabilit in baza datelor clinice, epidemiologice, biochimice, se-
rologice si imagistice. TB activa se prezinta cu semne si simp-
tome clinice caracteristice TB, aceasta include urmatoarele
sindroame principale: sindromul intoxicatiei generale (tran-
spiratii nocturne, subfebrilitate sau febra trenanta, surmenaj,
slabiciune generald, astenie, sciderea poftei de mancare, pier-
derea masei corporale) si sindromul bronhopulmonar (tuse
persistenta cel putin 3 sdptdmani cu sau fara expectoratii, he-
moptizie, dureri In cutia toracica, dispnee). Pacientele cu se-
chele ale procesului TB nu prezinta semne si simptome clinice
caracteristice TB, mentionate mai sus, infectia tuberculoasa
fiind contractata si tratata in anamneza, cu cel putin 1 an pana
la momentul gestatiei.

Datele au fost numerizate in tabele Excel. Pentru compa-
rarea variabilelor categoriale, pe loturi, a fost aplicat testul .
Un p<0,05 a fost considerat statistic semnificativ.

Tuberculoza si maternitatea

P, - proportion of births in women with TB in the study
group, suppose will be three times more frequently than the
general population (RP=3).

Po = RP
= Y PoP - D
where:
RP - probability ratio.
05 =% 3
Pl=TTosez-n %7
P = M = 0,625

1-P=0.325

When the statistical power (3 equals to 5%, then the coef-
ficient ZB=1.65;

When significance threshold is equal to 0.05, then the coef-
ficient Za=1.65 (from that table).

f-number of persons who abandoned the study, supposed
up to 10%.

Introducing these values in the formula we got:

1 2(1,65+1,65)2 * 0,625 * 0375 _
= * =
(1-01) (0,5—10,75)2

n

Thus, in the basic group there should be no less than 91 of
pregnant women with TB of respiratory organs.

In the study, all the cases of deceased new-borns, in ter-
minal phase and spontaneous abortions, were excluded. The
women with insufficient information for establishing the date
and way of pregnancy resolution were excluded from the
study. The following pregnancy aspects in pregnant women
with TB of respiratory organs were addressed: peculiarities of
obstetrical, gynaecological and somatic anamnesis, social and
demographic characteristics, clinical evolution of pregnancy
and parturition, the nature of complications, data about the
condition of the new-borns, ratio of breastfeeding and the ra-
tio of vaccination with BCG.

The diagnosis of TB of the respiratory organs in pregnant
women was established on the basis of clinical, epidemiologi-
cal, biochemical, serologic and imaging data. The active TB is
manifested with clinical signs and symptoms characteristic to
TB, this includes the following main sindroms: general intoxica-
tion syndrome (nightsweats, subfertility or long standing fever,
fatigue, general weakness, asthenia, decreased appetite, body
weight loss) and bronchopulmonary syndrome (persistent
cough 3 weeks with or without expectorations, haemoptysis,
pain in the thoracic cage, dyspnoea). The patients with sequelae
of the TB process show no signs and clinical symptoms charac-
teristic for TB, above mentioned, the tuberculous infection be-
ing contracted and treated in anamnesis with at least one year
until the moment of gestation.

The data were numbered in Excel tables. Was applied the
test x* for comparing the categorial variables, in groups. A
p<0.05 was considered statisticaly significant.
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Rezultate

Valoarea medie de varsta constituia 26,9+0,6 ani la femeile
din LBA, 27,3£0,7 ani la femeile din LBS si 27,9+0,5 ani la fe-
meile din LM.

Majoritatea gravidelor incluse 1n studiu se aflau intr-o
varsta reproductiva optima pentru sarcina si nastere - 17-39
de ani - 233 (97,5%) de femei.

Analiza gestatiei a relevat ca in toate loturile de studiu au pre-
valat gravidele multigeste (gravidele cu 3 si mai multe sarcini):
53-63,9% in LBA, 29 - 76,3% in LBS si 65 - 54,2% in LM.

in lotul gravidelor cu tuberculoza activa, primiparelor le-a
revenit 43,9% (36 de cazuri), secundiparelor - 35,4% (29 de
cazuri), iar multiparelor (femei cu 3 si mai multe nasteri) -
20,7% (17 de cazuri), In lotul de control primiparele au consti-
tuit 66 (55,5%) de cazuri, secundiparele si multiparele au avut
o rata de 35,3% si 9,2% din cazuri, respectiv.

Gravidele cu TB activa a organelor respiratorii au fost lua-
te la evidenta la dispensarul tuberculos cu urmatoarele forme
clinice de TB: TB pulmonara infiltrativa in 52 (63,4%) de ca-
zuri, TB pulmonara nodulara in 4 (4,9%) cazuri, TB pulmo-
nard diseminatd (miliard) in 6 (7,3%) cazuri, TB pulmonara
fibro-cavitard in 5 (6,1%) cazuri, pleurezia tuberculoasa in 19
(23,2%) cazuri si alte forme de TB (tuberculom) in 1 (1,2%)
caz, asocierea de 2 forme clinice fiind intalnita In 5 cazuri.
Complex tuberculos primar si TB ganglionilor limfatici intra-
toracici nu au fost diagnosticati. TB extrarespiratorie conco-
mitenta a fost diagnosticata in 2 cazuri: 1 (1,2%) caz cu TB
ganglionilor limfatici mezenteriali, 1 caz (1,2%) cu TB uroge-
nitala si TB ganglionilor limfatici mezenteriali.

Debutul imbolnavirii cu TB in timpul sarcinii a fost acut
la 31 (51,7%) de gravide, subacut la 27 (45,0%) de gravide
si asimptomatic la 2 (3,3%) gravide. Acuze bronhopulmona-
re prezentau 60 (73,2%) de gravide. In majoritatea cazurilor,
procesul specific a evoluat sub masca afectiunilor respiratorii
nespecifice, cum sunt pneumonia, in 4 cazuri, bronsita, in 3 ca-
zuri, infectia virald acutd, in 2 cazuri. Un caz a fost mascat sub
forma de disgravidie precoce in trimestrul I de sarcina.

In functie de localizare, procesul TB era localizat unilateral
in 60 (73,2%) de cazuri si bilateral in 22 (26,8%) de cazuri,
iar in functie de extindere, procesul TB era limitat la 1-2 seg-
mente Tn 47 (65,3%) de cazuri si extins (=3 segmente) in 25
(34,7%) de cazuri.

La momentul nasterii, 60 (73,2%) de gravide erau BAAR-,
17 (20,7%) gravide prezentau BAAR+, 1 (1,2%) gravide -
BAAR++ si 4 (4,9%) gravide - BAAR+++.

Evaluarea patologiei extragenitale diagnosticate la gravide-
le aflate 1n cercetare, a evidentiat un procent inalt al patologiei
tractului excreto-urinar in 15 (18,3%) dintre cazuri, compara-
tiv cu 7 (5,9%) cazuri la gravidele din LM. Afectiuni ale sistemu-
lui gastrointestinal au prezentat 6 (7,3%) dintre gravidele din
LBA si 6 (5,0%) dintre gravidele din LM. Afectiuni ale sistemu-
lui cardiovascular prezentau statistic semnificativ mai frecvent
doar gravidele cu sechele ale procesului tuberculos, comparativ
cu gravidele fara tuberculoza - 7 (18,4%) si 5 (4,2%), respectiv.

Analiza evolutiei sarcinii a stabilit incidenta inaltd a diferi-
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Results

The average age was 26.9+0.6 years in women from LBA,
27.3%0.7 years in women from LBS and 27.9+0.5 years in
women from LM.

Most of pregnant women included in the study had optimal
reproductive age for pregnancy and delivery - 17-39 years -
233 (97.5%) women.

Gestation analysis revealed that in all study groups pre-
vailed the multigestation pregnant women (pregnant women
with 3 and more pregnancies): 53 - 63.9% in LBA, 29 - 76.3%
in LBS and 65 - 54.2% in LM.

In the group of pregnant women with active tuberculosis,
primiparous were 36 (43.9%) persons, secundiparae - 29
(35.4%), and multiparae - 17 (20.7%). In the control group,
there were 66 (55.5%) primiparous, secundiparae and multi-
parae had a ratio of 35.3% and 9.2% cases, respectively.

The pregnant women with active TB of respiratory organs
were under supervision at the tuberculosis dispensary with the
following clinical forms of TB: infiltrative pulmonary TB - in 52
(63.4%) cases, nodular pulmonary TB - in 4 (4.9%) cases, dis-
seminated pulmonary TB (miliary) - in 6 (7.3%) cases, fiber-
cavity pulmonary TB - in 5 (6.1%) cases, tuberculous pleurisy
-in 19 (23.2%) cases and other forms of TB (tuberculoma) - in
1 (1.2%) case. Association of 2 clinical forms met in 5 cases.
Primary tuberculous complex and TB of intrathoracic lymph
nodes were not diagnosed. Simultaneus extrarespiratory TB
was diagnosed in 2 cases: 1 (1.2%) case with TB of mesenteric
lymph nodes, 1 case (1.2%) with urogenital TB and TB of me-
senteric lymph nodes.

Onset of illness with TB during pregnancy was acute in
31 (51.7%) pregnant women, subacute in 27 (45.0%) preg-
nant women and asymptomatic in 2 (3.3%) pregnant women.
Bronchopulmonary complaints were seen in 60 (73.2%) preg-
nant women. In most of cases, the specific process has evolved
under the mask of unspecific respiratory diseases such as
pneumonia in 4 cases, bronchitis in 3 cases, acute viral infec-
tion in 2 cases. One case was disguised as early gestosis in the
1%t semester of pregnancy:.

Depending on localization, the TB process was spotted uni-
laterally in 60 (73.2%) cases and 22 (26.8%) cases bilaterally,
and according to the expansion the TB process was limited
to 1-2 segments in 47 (65.3%) cases and extended (=3 seg-
ments) in 25 (34.7%) cases.

At the moment of delivery 60 (73.2%) pregnant women
were BAAR-, 17 (20.7%) of pregnant women displayed BAAR+,
1 (1.2%) pregnant women - BAAR++ and 4 (4.9%) pregnant
women - BAAR+++.

Assessment of extragenital pathology diagnosed in preg-
nant women under investigation, highlighted a high percent-
age of the excretory and urinary tract pathology in 15 - 18.3%
of cases, in comparison to 7 (5.9%) cases of pregnant women
from LM. Gastrointestinal diseases were displayed by 6 (7.3%)
of pregnant women from LBA and 6 (5.0%) of pregnant wom-
en from LM. Diseases of the cardiovascular system were dis-
played statisticaly signifant more frequently by the pregnant
women with sequelae of the tubercular process, in compari-
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Tabelul 1. Repartizarea pacientelor din loturile de studiu (%) in functie de frecventa complicatiilor in evolutia sarcinii prezente.
Table 1. Distribution of patients in study groups (%) according to the frequency of complications in the evolution of the present pregnancy.

Complicatia sarcinii Lot TB activa Lot TB sechele Lot fara TB
Com pIicat;ion of pregnanc Active TB group TB sequelae group No TB group X2 p
P pregnancy (n=82) (n=38) (n=119)

Iminenta de avort spontan precoce
Imminence of early spontaneous abortion 9 (11%) 3(8%) 13 (11%) 318 >0,05
Imi tad t tan tardi
rinenia de avort spontan fardiv. 15 (18%) 5 (13%) 4 (3%) 12,467 <0,01
Imminence of late spontaneous abortion
Iminenta de nastere prematura . . .
Imminence of premature birth 23 (28%) 9 (24%) 8(7%) 17,409 <0,05
Patologia sistemului feto-placentar

28 (349 12 (329 17 (149 12,030 0,01
Pathology of fetus-placental system (34%) (32%) (14%) )
A ie feriprivs

nemie ferpriva - 69 (84%) 22 (58%) 18 (15%) 103,427 <0,001

Iron-deficiency anemia
Edeme in sarcina

3 (49 4 (119 4 (39 3,621 0,05
Oedema in pregnancy (4%) (11%) (3%) g
Gestoza precoce

2(29 4 (119 7 (69 3,392 0,05
Early gestosis (2%) (11%) (6%) g
Gestoza tardiva

estoza tardiva 4 (5%) 2 (5%) 6 (5%) 1,875 >0,05

Late gestosis
Total
Total 77 (94%) 27 (71%) 57 (48%) 12,40 <0,001

Noti: test statistic aplicat - x*.
Note: applied statistical test - >

tor complicatii 1n lotul gravidelor cu tuberculoza activa, com-
parativ cu lotul gravidelor fara tuberculoza si lotul cu sechele
posttuberculoase (Tabelul 1).

La gravidele din LBA s-a constatat o frecventd Inaltd a ane-
miilor feriprive pe parcursul gestatiei, comparativ cu gravide-
le din LBS si din LM - 69 (84,1%), 22 (57,9%) si 18 (15,1%),
respectiv; mai frecvent, aceasta complicatie gravidele din lotul
LBA au dezvoltat-o in trimestrul Il (21 - 25,6%) si III (46 -
56,1%) de sarcing, comparativ cu gravidele din lotul LBS (0%
si 5 - 13,2%, respectiv) si cu gravidele din LM (4 - 3,4% si 12
-10,2%, respectiv).

Datele obtinute in urma studiului demonstreaza o incidenta
sporita a patologiei sistemului feto-placentar la gravidele din
LBA sila gravidele din LBS, comparativ cu gravidele din LM (28
-34,1%,12 - 31,6% si 17 - 14,3%, respectiv) (Tabelul 2).

In structura patologiei sistemului feto-placentar la gravi-
dele din LBA s-a apreciat o incidenta crescuta a oligopamniosu-
lui care, frecvent, este asociat cu retardul fetal (6 - 7,3%), fata
de LBS (4-0,5%) si LM (1 - 0,8%), RDIUF de tip hipotrofic (18
- 22,0%); hipoxiei cronice intrauterine a fatului (8 - 9,8%);
IFP cronice (6 - 15,8%). Majoritatea cazurilor de IFP cronica
(5 -50,0%) au fost diagnosticate 1n trimestrul Il de sarcing,
fiind in functie de forma clinica si faza procesului TB activ la
gestantele din LBA.

Pentru evaluarea particularitatilor evolutiei nasterii la fe-
meile din loturile de studiu, a fost studiat: termenul si modali-
tatea de finalizare a sarcinii, durata nasterii per vias naturalis,
incidenta si structura operatiilor cezariene, complicatiile in
travaliu.

son to the pregnant women without tuberculosis - 7 (18.4%)
and 5 (4,2%).

The analysis of pregnancy evolution established the high
incidence of different complications in the group of pregnant
women with active tuberculosis, in comparison to the group of
the pregnant women without tuberculosis and group with post
tuberculous sequelae (Table 1).

In pregnant women from LBA, a high frequency of iron de-
ficiency anemia during gestation was found, in comparison
to the pregnant women from LBS and LM (69 - 84.1%, 22 -
57.9% and 18 - 15.1%, respectively). This complication more
frequently was developed in pregnant women in the second
trimester of pregnancy from the LBA group (21 - 25.6%) and
third (46 - 56.1%), in comparison to the pregnant women
from the LBS group (0% and 5 - 13.2%) and pregnant women
from LM (4 - 3.4% and 12 - 10.1%)).

Following the study, the data acquired shows a high inci-
dence of the feto-placental system pathology in pregnant wom-
en from LBA and in pregnant women from LBS, in comparison
to the pregnant women from LM (28 - 34.1%, 12 - 31.6% and
17 - 14.3%, respectively) (Table 2).

In the structure of the feto-placental system pathology in
pregnant women from LBA, it was recorded an increased in-
cidence of the oligohydramnios, which is frequently associ-
ated with retarded foetus (6 - 7.3%) in comparison to LBS (4
- 10.5%) and LM (1 - 0.8%), RDIUF of hypotrophic type (18
- 22.0%); intrauterine chronic hypoxia (8 - 9.8%); chronic IFP
(6 - 15.8%). Most of chronic IFP cases (5 - 50.0%) were diag-
nosed in the third trimester of pregnancy, being according to
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Tabelul 2. Repartizarea femeilor din loturile de studiu in functie de complicatiile sistemului feto-placentar.
Table 2. Distribution of women in study groups according to the complications of the fetus-placental system.

. . Lot TB activa Lot TB sechele Lot fara TB
Complicatia sistemului feto-placentar .
Fetus-placental svstem complications Active TB group TB sequelae group No TB group X2 p
p 4 p (n=82) (n=38) (n=119)

IFP cronica

7 (99 6 (169 3 (39 8,796 0,05
Chronic FPI (9%) (16%) (3%) <
Polihidroamnios

0, 0, 0,

Polyhydramnios 3 (4%) 2 (5%) 1 (1%) 2,974 >0,05
Oligoamnios

6 (79 4 (119 1(19 8,249 0,001
Olygamnios (7%) (11%) (1%) =
RDIUF

21 (269 169 14 (129 12,812 1
IDDF (26%) 6 (16%) (12%) ,8 <0,0
Hipoxi i3 intrautering

1pox1'a'cron1ca1r.1 rau er1r¥a 8 (10%) 5 (13%) 3 (3%) 7,090 <0,05

Chronic intrauterine hypoxia
Total
Total 28 (34%) 12 (32%) 17 (14%) 11,489 <0,01

Noti: test statistic aplicat - x*.
Note: applied statistical test - x°.

Tabelul 3. Repartizarea pacientelor din loturile de studiu (%) in functie de termenul de finalizare a sarcinii.
Table 3. Distribution of patients in study groups (%) according to the term of birth.

- . Lot TB activa Lot TB sechele Lot fara TB
Termenul de finalizare a sarcinii .
Term of birth Active TB group TB sequelae group No TB group X2 p
(n=82) (n=38) (n=119)

Nastere la termen

7 0, 0, 0,
Delivery at term 66 (81%) 33 (87%) 105(88%) 126,345 >0,05
Nastere prematura o o o
Premature birth 10 (12%) 5(13%) 12(10%) 6,803 >0,05
Nastere posttermen 6 (7%) 0 (0%) 202%) 1,131 50,05

Post-term birth

Noti: test statistic - aplicat x2.
Note: applied statistical test - x>

Analiza nu a constatat diferente statistic semnificative
(p>0,05) in toate loturile de studiu in privinta finalizarii sar-
cinii prin nastere la termen (66 - 80,5% la gravidele din LBA,
33 - 86,8% la gravidele din LBS si 105 - 88,2% la gravidele
din LM), desi a fost relevatd o tendinta de crestere a acestui
indicator la gravidele fara tuberculoza (Tabelul 3).

In toate loturile de studiu a prevalat conduita per vias na-
turalis (78 - 95,1% in LBA, 97 - 81,5% in LM si 35 - 92,1% in
LBS). Doar 4 (4,9%) cazuri din LBA s-au rezolvat prin operatie
cezariana. Indicatiile pentru operatia cezariana au fost urma-
toarele: decolare prematura de placentd normal inserata, pla-
centa praevia, prezentatie pelviana, fat macrosom cu insufici-
enta fortelor de contractie, rebela la tratament.

In lotul pacientelor cu tuberculoza activi, a predominat nas-
terea complicata per vias naturalis, comparativ cu gravidele fara
tuberculoza (56 - 71,8% si 51 - 52,6%), respectiv), de aceea, doar
circa 1/3 din nasteri au decurs fiziologic la pacientele cu tuber-
culoza activa (22 - 28,2%).

Analizand evolutia clinicd a nasterii in loturile studiate, a
fost estimatd o incidenta sporita a nasterilor rapide si fulmi-
nante, a insuficientei fortelor de contractie primare si secun-
dare, ruperea prematura a pungii amniotice, la pacientele din

the clinical form and phase of active TB in the pregnant women
from LBA.

For assessing the peculiarities of the delivery evolutions in
women from the study groups, the following were studied: the
term and way of finishing the pregnancy, duration of partuition
per vias naturalis, incidence and structure of caesarean opera-
tions, labour complications.

The analysis did not find any statistically significant differ-
ences (p>0.05) in all study groups upon completion of preg-
nancy by delivery on term: 66 (80.5%) - in pregnant women
from LBA, 33 (86.8%) - in pregnant women from LBS and
105 (88.2%) - in pregnant women from LM), though it was
revealed a tendency of growth of this indicator in the in preg-
nant women without tuberculosis (Table 3).

In all the study groups prevailed the per vias naturalis con-
duct (78 - 95.1% in LBA, 97 - 81.5% in LM and 35 - 92.1% in
LBS). Only 4 (4.9%) cases of LBA were finished with caesarean
operation. The indications for caesarean operation were the
following: apoplexia uteroplacentalis normally inserted, pla-
centa praevia, breech position, fetal macrosomia with inssuf-
ciency of contraction forces, rebellious upon treatment.



Tuberculoza si maternitatea

Tabelul 4. Repartizarea femeilor din loturile de studiu in functie de complicatii si perioada de nastere.
Table 4. Distribution of women in study groups according to the complications of labor and delivery period.

Complicatia nasterii Lot TB activa Lot TB sechele Lot fara TB
Com pIicat;ion o f labor Active TB group TB sequelae group No TB group X2 p
p (n=82) (n=38) (n=119)
Prima perioada de nastere // First period of labor
RPPA
0, 0, 0,
RPPA 27 (33%) 10 (26%) 32 (27%) 1,005 >0,05
Insuficienta primara a fortelor de contractie o o o
Primary insufficiency of the contraction forces 8 (10%) 0 (0%) 0 (0%) 15848 >0,05
Insuficienta secundara a fortelor de contractie
b b > 0, 0, 0,
Secondary insufficiency of the contraction forces > (6%) 0 (0%) 2 (2%) 4,695 >0,05
Total complicatii o o o
Total of complications 35 (43%) 13 (34%) 34 (29%) 20,043 <0,05
A doua perioadad de nastere // Second period of labor
Insuficienta secundara a fortelor de contractie 2 (2%) 0 (0%) 0 (0%) 3862 2005
Secondary insufficiency of the contraction forces 0 ? ? ! !
Nastere rapida si fulminanta o o o
Rapid and fulminant delivery 16 (20%) 5 (13%) 9(8%) 6,330 <0,05
Traumatism obstetrical matern
0, 0, 0,
Maternal obstetrical traumatism 37 (45%) 16 (42%) 21 (18%) 19,769 <0,001
Total complicatii o N o
Total of complications 48 (59%) 23 (61%) 49 (41%) 32,833 <0,05
A treia perioada de nastere // Third period of labor
Total complicatii o o o
Total of complications 8 (10%) 6 (16%) 27 (23%) 16,749  <0,001
Total complicatii 56 (72%) 25 (71%) 51 (53%) 8161  <0,01

Total of complications

Noti: test statistic aplicat -x2.
Note: applied statistical test - x>

LBA. in baza datelor obtinute, se atesta o rata inalta de trau-
matism obstetrical la gravidele din LBA, comparativ cu gravi-
dele din LBS si LM (Tabelul 4).

Nu au fost constatate diferente statistic semnificative
(p>0,05) in toate loturile de studiu cu privire la durata totala
a nasterii (527,3+24,3 minute la gravidele cu tuberculoza ac-
tiva a organelor respiratorii, 451,7+37,7 minute la gravidele
cu sechele ale procesului tuberculos si 556,9+18,6 minute la
gravidele fard tuberculoza), durata perioadei a II-a de nastere
(31,1+1,9 minute la gravidele cu tuberculoza activa a organe-
lor respiratorii, 31,7+3,7 minute la gravidele cu sechele ale
procesului tuberculos si 34,9+1,8 minute la gravidele fara tu-
berculoza). Circa la 1/3 din pacientele din LBA durata nasterii
a constituit panala 7 ore.

Pierderea medie de sange in nasterea naturala, de ase-
menea, era similara in toate loturile de studiu (284,2+12,6
ml la gravidele cu tuberculoza activa a organelor respiratorii,
267,1+19,1 ml la gravidele cu sechele ale procesului tubercu-
los si 289,8+15,3 ml la gravidele fara tuberculozd), insa tinem
sarelatam despre 2 cazuri de placenta aderens in LBA, cu pier-
dere de sange peste 500 ml.

Evaluarea perioadei post-partum a constatat complicatii
(subfebrilitate, lohiometra, endometrita, mastita, lactostaza,
dehiscenta suturii) dupa nastere, statistic semnificativ mai frec-

In the group of patients with active tuberculosis prevailed
the complicated delivery per vias naturalis, in comparison to
the pregnant women without tuberculosis (56 - 71.8% and
51 - 52.6%), for this reason only approximately 1/3 of births
were pshysiologic in the patients with active tuberculosis (22
-28.2%).

Having analysed the clinical evolution of delivery in the
studied groups, it was estimated an increased incidence of
rapid and fulminant parturitions, insufficiency of primary
and secondary contraction forces, RPPA, in patients from LBA.
Based on the obtained data, was attested a high ratio of obstet-
rical trauma in pregnant women from LBA, in comparison to
the pregnant women from LBS and LM (Table 4).

There were found no significant statistical differences
(p>0.05) in the study groups regarding the total duration of
delivery (527.3%+24.3 minutes - in pregnant women with ac-
tive tuberculosis of respiratory organs, 451.7+37.7 minutes -
in pregnant women with sequelae of the tuberculous process
and 556.9+18.6 minutes - in pregnant women without tuber-
culosis); duration of the second period of delivery (31.1£1.9
minutes - in pregnant women with active tuberculosis of res-
piratory organs, 31.7+3.7 minutes - in pregnant women with
sequelae of the tuberculous process and 34.9+1.8 minutes - in
pregnant women without tuberculosis). Approximately 1/3
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vente doar in lotul gravidelor LBA, comparativ cu gravidele LM
(6-7,3%si1-0,8%, respectiv).

S-a apreciat ca aldptarea la san a fost permisa doar in 60
(73,2%) dintre cazuri de gravide din LBA, comparativ cu LBS
si LM (36 - 94,8% si 119 - 100,0%, respectiv). Nu s-a permis
aldptarea la san a mamelor cu infectie HIV - 13,6% (3 cazuri),
cu MDR - 22,7% (5 cazuri), cu BAAR+++ - 13,6% (3 cazuri), cu
BAAR+ cu distructie si diseminare - 45,5% (11 cazuri).

Evaluarea caracteristicilor nou-ndscutului nu a constatat
diferente statistic semnificative In toate loturile de studiu cu
privire la numarul de copii nascuti vii (81 - 98,8% la gravidele
cu tuberculoza activa a organelor respiratorii, 38 - 100,0% la
gravidele cu sechele ale procesului tuberculos si 119 - 100,0%
la gravidele fara tuberculoza), numarul de copii nascuti la ter-
men (72 - 87,8% la gravidele cu tuberculoza activa a organelor
respiratorii, 32 - 84,2% la gravidele cu sechele ale procesului
tuberculos si 105 - 88,2% la gravidele fara tuberculozd), nu-
marul de copii nascuti prematur (10 - 12,2% la gravidele cu tu-
berculoza activa a organelor respiratorii, 6 - 15,8% la gravidele
cu sechele ale procesului tuberculos si 12 - 10,1% la gravidele
fara tuberculoza).

Analiza copiilor nascuti prematur in functie de termenul
de gestatie este prezentatd in Tabelul 5.

Aprecierea stdrii nou-nascutilor la nastere s-a efectuat
dupa scorul Apgar. Reiesind din datele obtinute, in majorita-
tea cazurilor, starea generala a copiilor inclusi 1n studiu a fost
satisfacatoare. O mare parte dintre ei au fost apreciati cu 7-8
puncte dupa scorul Apgar (Tabelul 4). Intr-un caz din lotul de
studiu s-a constatat moartea intranatala a fatului prematur cu
greutatea de 1248 g.

Un moment special, care are o influenta directa asupra in-
dicilor perinatali, apartine masei corporale a nou-nascutilor la
nastere. in urma studiului realizat, s-a constatat ci majoritatea
copiilor nascuti in toate loturile de studiu au avut o masa cor-
porala peste 3000 g. Totodatd, in LBA fiecare al 7-lea copil s-a
nascut cu pondere <2500 g, 5 (6,1%) copii - cu greutate sub
2000 g si 6 (7,3%) copii - cu greutate in limitele 2000-2499
g. Suplimentar, pe parcursul cercetarii, a fost scos in eviden-
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of the patients from LBA the duration of delivery was up to 7
hours.

The average loss of blood in the natural delivery, was also
similar in all study groups (284.2+12.6 ml - in pregnant wom-
en with active tuberculosis of respiratory organs, 267.1+19.1
ml - in pregnant women with sequelae of the tuberculous
process and 289.8+15.3 ml - in pregnant women without tu-
berculosis), but it is worthy mentioning 2 cases of placenta ad-
herens in LBA with a loss of blood of over 500 ml.

The assessment of postpartum period found complications
(subfebrility, lochiometra, endometritis, mastitis, milk stasis,
suture dehiscence) after parturition, statistically significant
more frequent in the LBA group of pregnant women only, in
comparison to the LM pregnant women (6-7.3% and 1-0.8%).

It has been considered that breastfeeding was allowed in
60 - 73.2% cases of pregnant women from LBA, in comparison
to LBS and LM (36 - 94.8% and 119 - 100.0%, respectively).
Breastfeeding was not allowed to mothers with HIV infection
-13.6% (3 cases), with MDR - 22.7% (5 cases), with BAAR+++
- 13.6% (3 cases), with BAAR+ with destruction and dissemi-
nation - 45.5% (11 cases).

Assessment of newborns characteristics, regarding the
number of alive newborns, found no statistically significant
differences in all study groups (81 - 98.8% in pregnant wom-
en with active tuberculosis of respiratory organs, 38 - 100.0%
in pregnant women with sequelae of the tuberculous process
and 119 - 100.0% in pregnant women with no tuberculosis),
number of children born on time (72 - 87.8% in pregnant wom-
en with active tuberculosis of respiratory organs, 32 - 84.2% in
pregnant women with sequelae of the tuberculous process and
105 - 88.2% in pregnant women without tuberculosis), number
of children born prematurely (10 - 12.2% in pregnant women
with active tuberculosis of respiratory organs, 6 - 15.8% in
pregnant women with sequelae of the tuberculous process and
12 - 10.1% in pregnant women without tuberculosis).

In Table 5 is displayed the analysis of children prematurely
born according to the term of gestation.

Assessment of the newborns’ condition upon birth was

Tabelul 5. Repartizarea copiilor ndscuti prematur la pacientele din loturile de studiu (%) in functie de termenul de gestatie.

Table 5. Distribution of the premature new borns in the patients of the study group (%) according to the gestation period.

. Lot TB activa Lot TB sechele Lot fara TB

Termenul de gestatie Active TB arou 8 ) NoTB i

Gestation term group sequelae group o TB group X p
(n=82) (n=38) (n=119)

26-28 saptamani
1 (109 2 (409 1 (89 132

26-28 weeks (10%) (40%) (8%) 328 <0,05

29-30 saptamani . . ,

29-30 weeks 0 (0%) 0 (0%) 1(8%) 0191 <005

31-33 saptdmani . . .

31-33 weeks 3 (30%) 1(20%) 5 (42%) 1,693 0,05

34-36 saptamani . . .

34-36 weeks 6 (60%) 2 (40%) 5 (42%) 1327 >0,05

Total teri t

e 10 (12%) 5 (13%) 12 (10%) 4903 0,05

Total of premature births

Nota: test statistic aplicat - x*.
Note: applied statistical test - x°.
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Tabelul 6. Repartizarea nou-nascutilor din loturile de studiu In functie de scorul Apgar in primul minut de viata.
Table 6. Distribution of the premature new borns in study groups according to the Apgar score in the first minute of life.

Scorul Apgar in primul minut de viati Lot TB activd Lot TB sechele Lot fara TB
Apgar scgfe in thpefirst minute ofIife' Active TB group TB sequelae group No TB group X p
b9 (n=82) (n=38) (n=119)

10 50 (62%) 23 (61%) 55 (46%) 11,653 >005
8-10 points ° ° 0 ) ,
6-7 puncte

2 9 12 (329 9 (509 29
6-7 points 8 (35%) (32%) 59 (50%) 6,0 >0,05
1-5 puncte

3 (49 3 (89 5 (49 1,128 0,05
1-5 points (4%) (8%) (4%) >

Nota: test statistic aplicat - x2
Note: applied statistical test - x>

ta faptul ca masa mica a nou-ndscutilor (<2500 g) descreste
proportional, atdt in functie de forma clinica si faza procesului
TB, cit si de durata tratamentului administrat: cu cat procesul
specific este mai activ si tratamentul prescris este nerespectat,
cu atat incidenta nasterilor cu feti mai mici de 2500 g este mai
frecventd, suferinta fetala este mai pronuntata si riscul de dez-
voltare a RDIUF este mai sporit.

Rata de vaccinare cu BCG la a 2-a zi de viata a fost statis-
tic semnificativ mai mica in lotul gravidelor cu tuberculoza
activa a organelor respiratorii, comparativ cu gravidele fara
tuberculoza (69 - 85,2% si 116 - 97,5%, respectiv), si in lotul
gravidelor cu sechele ale procesului tuberculos, comparativ
cu gravidele fara tuberculoza (31 - 81,6% si 116 - 97,5%, re-
spectiv). Vaccinarea nu s-a efectuat la 12 (14,8%) copii in LB,
ca si contraindicatii fiind pneumopatia infectioasa intrauteri-
ng, infectia intrauterina, icterul grav neonatal. E important sa
mentiondm faptul ca la realizarea vaccinarii cu BCG la copiii
nascuti de la mame cu TB activa, nu s-a tinut cont de statu-
tul bacilifer al mamei, dupa cum relateaza datele literaturii de
specialitate si protocoalele internationale.

Analiza pierderilor postnatale precoce in greutate la nou-
nascuti a constatat ca circa 1/3 din copiii nascuti din LB au
prezentat pierderi patologice postnatale in greutate, compa-
rativ cu gravidele cu sechele ale procesului tuberculos (25 -
30,9% si 4 - 10,5%, respectiv) si cu gravidele fara tuberculoza
(25-30,9% si 6 - 5,0%, respectiv).

TB are un impact negativ asupra starii nou-ndscutului,
ceea ce se caracterizeaza prin incidenta sporita de morbidita-
te perinatala (Tabelul 7).

Anomalii congenitale de dezvoltare au fost constatate sta-
tistic semnificativ mai frecvent in lotul gravidelor cu tubercu-
loza activa a organelor respiratorii, comparativ cu gravidele
fara tuberculoza (4 - 4,9% si 0 - 0%, respectiv). Din toate ca-
zurile de anomalii congenitale constatate, doar intr-un singur
caz tratamentul antituberculos specific cu preparate de I linie
a fost administrat in trimestrul I de sarcina, dezvoltand feto-
patie medicamentoasa cu malformatie cardiaca la nou-nascut.
in celelalte cazuri, tratamentul specific a fost administrat in-
cepand cu trimestrul Il de sarcind, cand impactul posibil em-
brio- sau fetotoxic al preparatelor antituberculoase este deja
depasit.

made under Apgar score. Based on the obtained data, in most
of the cases, the general condition of the children included in
the study was satisfying. Great parts of them were given 7-8
points under Apgar score (Table 4). In one case in the study
group, was ascertained the intranatal death of the premature
fetus with the weight of 1248 g.

A special moment that has a direct influence on the peri-
natal indicies belongs to the body weight of the new borns
upon birth. Following the study it was found, that most of the
children born in all the study groups had a bodily weight of
over 3000 g. At the same time, in LBA, every 7% child was born
with the weight of <2500 g, 5 - 6.1% children with the weight
under 2000 g and 6 - 7.3% children with the weight within
the limits 2000-2499 g. Additionaly, during the research, it has
been outlined that the small weight of the newborns (<2500
g) decreases proportionally according to the clinical form and
phase of the TB process, as well as duration of the treatment:
the more active the specific process was and the treatment
prescribed was not observed, the more frequent was the inci-
dence of births with small foetuses, less than 2500 g, fetal suf-
fering was more pronounced and the risk of developing RDIUF
was higher.

The vaccination rate with BCG on the 2" day of life, was sta-
tistically significantly lower in the group of pregnant women
with active tuberculosis of respiratory organs, in comparison
to the pregnant women without tuberculosis (69 - 85.2% si
116 - 97.5%); in the group of pregnant women with sequelae
of the turberculous process, in comparison to the pregnant
women without tuberculosis, (31 - 81.6% si 116 - 97.5%).
Vaccination has not been carried out to 12 - 14.8% children
in LB, as contraindications there were intrauterine infectious
pneumonia, intrauterine infection, severe neonatal jaundice.
It is important to mention that upon vaccination with BCG of
children born from mothers with active TB, the bacillary status
of the mother has not been taken into account, as the data of
the specialized literature and international protocols reported.

Analysis of early postnatal losses in weight in newborns
ascertained that approximately 1/3 of children born from LB
displayed pathologic postnatal weight losses, in comparison
to the pregnant women with sequelae of the tuberculous pro-
cess (25 - 30.9% and 4 - 10.5%), and pregnant women wi-
thout tuberculosis (25 - 30.9% and 6 - 5.0%, respectively).
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Tabelul 7. Structura patologiei neonatale la nou-ndscutii din loturile de studiu.
Table 7. Structure of the neonatal pathology in newborns from the study group.

Complicatia sistemului feto-placentar Lot TB activa Lot TB sechele Lot fara TB
Complication of the fetus-placental system Active TB group TB sequelae group No TB group X p

(n=82) (n=38) (n=119)
Infectie i ina

nfectie Intrauterina 9 (11%) 5 (13%) 0 (0%) 15071  <0,01

Intrauterine infection
Sindrom de aspirare

5 (69 0 (09 0 (09 9,899 0,01
Aspiration syndrome (6%) (0%) (0%) )
Anomal.u congemtaTle de dezv9ltare 4(5%) 2 (5%) 0 (0%) 6,166 <0,05
Congenital developing anomalies
Traumatism natal

0, 0, 0,

Birth traumatism 2 (3%) 0 (0%) 0 (0%) 3,909 >0,05
Cefalohematom 2 (3%) 0 (0%) 3 (3%) 0971  >0,05
Cefalohematoma ° ° ° ’ ’
Anemie posthemoragica

1(19 0 9 1,94 3
Post-hemorrhagic anemia (1%) 0 (0%) 0 (0%) 6 >0,05
p " irationals

ne'um(.)pa 1easp1ra:10naa 8 (10%) 3 (8%) 0 (0%) 11,763 <001

Aspiration pneumonia
RDIUF

20 (259 6 (169 15 (139 5,003 0,01
RDIUF (25%) (16%) (13%) <
Hemoragie / ischemie periferica 20 (25%) 7 (18%) 14 (12%) 5 693 <0.01
Hemorrhage / peripheral ischaemia 0 0 0 ’ ’
Patologie cardiaca

1(19 0 (09 0 (09 1,946 0,05
Cardiac pathology (1%) (0%) (0%) g
Total
Total 40 (50%) 16 (42%) 27 (23%) 16,161 <0,001

Noti: test statistic aplicat - x2.
Note: applied statistical test - x>

Discutii

Datele obtinute sunt concordate cu datele savantilor stra-
ini (Mnyani C., McIntyre ., 2011) care subliniaza incidenta
sporita a complicatiilor sarcinii si nasterii la femeile cu tuber-
culoza activd a organelor respiratorii [2]. Conform surselor
bibliografice (McCarthy F. et al, 2006), evolutia complicata a
sarcinii si nasterii la acest contingent de femei se intalneste in
40,0-43,1% din cazuri, iar conform datelor obtinute - pana la
70% din cazuri [12].

Frecventa anemiei feriprive In randul gravidelor cu tuber-
culoza activa a organelor respiratorii (conform datelor obtinu-
te — cca 80%) este mult mai sporita decat media In populatie
(15-20% conform datelor Loto O., Awowole I., 2012). Aceasta
este determinata de intoxicatia tuberculoasa in organismul
femeii si consumul de fier necesar pentru dezvoltarea fatului
[10].

Din cauza saturatiei insuficiente a sangelui cu oxigen si
hipoxia tisulara la gravidele cu proces tuberculos activ, apare
insuficienta cardio-pulmonara, care determina dezvoltarea in-
suficientei feto-placentare si sporirea incidentei retardului de
crestere intrauterina a fatului [13, 14].

Conform Ghosh K. et al. (2011), una dintre cele mai frec-
vente complicatii ale travaliului la contingentul studiat de pa-
ciente, este ruperea prematura a pungii amniotice, cauzata de
infectarea membranelor amniotice si sciderea rezistentei lor

TB has a negative impact on the condition of the new born,
which was characterized by increased incidence of perinatal
morbidity (Table 7).

Congenital abnormalities of development were found sta-
tistically significantly more frequent in the group of pregnant
women with active tuberculosis of the respiratory organs, in
comparison to the pregnant women without tuberculosis (4 -
4.9% and 0 - 0%). Of all congenital abnormality cases found,
in only one case the specific tuberculous treatment with drug
preparations of the first line was administered in the first tri-
mester of pregnancy, developing medication fetopathy with
heart malformation in the newborn. In the other cases the the
specific treatment was administered starting with the third
trimester of pregnancy, when the possible embrio- or foeto-
toxic impact of antituberculous drugs has already passed.

Discussion

The obtained data are concorded with the data of the for-
eign scientists (Mnyani C., McIntyre J., 2011) which underlines
the increased incidence of the pregnancy and delivery compli-
cations in women with active tuberculosis of the respiratory
organs [2]. According to the bibliographic sources (McCarthy
E etal, 2006) the complicated evolution of pregnancy and de-
livery of this contingent of women is found in 40,0-43,1% ca-
ses, and according to the data obtained — up to 70% cases [12].



[6]. Rezultatele studiului nostru au confirmat aceste date, ob-
tinand incidenta de 32,9%.

Pillay T. et al. (2004), similar rezultatelor studiului dat, su-
gereazad micsorarea duratei totale a nasterii si cresterea numa-
rului de nasteri rapide si precipitate, fiind insotite de o inci-
dentad sporita a traumatismului postnatal matern si fetal [15].

Conform datelor lui Ghosh K. et al. (2011), precum si celor
obtinute de catre noi, procesul tuberculos se intdlneste, mai
frecvent, printre multipare si, mai rar, printre primipare [6].

Analiza particularitatilor anamnesticului extragenital a
constatat semnificativ mai frecvent afectiuni ale sistemului
respirator, sistemului cardiovascular, sistemului excreto-uri-
nar, afectiuni cronice ale ficatului si tabagism la gravidele cu
tuberculoza activa a organelor respiratorii, comparativ cu gra-
videle fara tuberculoza. S-a apreciat o corelatie directa intre
forma clinica si faza tuberculozei active si gradul anemiei feri-
prive pe parcursul gestatiei.

Analiza evolutiei sarcinii prezente a constatat complica-
tii (anemie feripriva, iminenta de avort spontan, iminenta de
nastere prematurd) mult mai frecvent la gravidele cu tubercu-
loza activa a organelor respiratorii si la gravidele cu sechele
ale procesului tuberculos, comparativ cu gravidele fara tuber-
culoza.

Evaluarea nou-nascutilor a diagnosticat patologii neonata-
le, precum infectie intrauterind, sindromul de aspirare, ano-
malii congenitale de dezvoltare, pneumopatia aspirationala,
hemoragia / ischemia periferica, encefalopatia hipoxica ische-
mica si RDIUF, mai frecvent, in lotul gravidelor cu tuberculoza
activa a organelor respiratorii, comparativ cu gravidele fara
tuberculoza.

Studiul realizat evidentiaza noi particularitati evolutive
ale sarcinii pe fundal de TB a organelor respiratorii, fapt ce
faciliteaza intelegerea atat a mecanismelor fiziologice, cat si
a celor patologice, care se desfasoara in organismul gravidei
cu sau fara TB, moment de mare importanta in abordarea co-
rectd a tacticii de conduita a gravidelor cu TB activa si a nou-
nascutilor. Datele obtinute in studiu completeaza cunostinte-
le medicilor obstetricieni-ginecologi referitor la algoritmul
de conduita la gravide cu TB, atat in sectorul primar, cat si in
institutiile medicale de nivelul II si Il de asistentd medicala
perinatala.

Comparativ cu studiile citate in lucrare, studiul nostru a
fost unul retrospectiv, prin extragerea datelor din documenta-
tia medicald, care a fost completata de diferit personal medi-
cal, fapt ce ar constitui un anumit factor de bias.

Concluzii

La studierea particularitatilor de evolutie a sarcinilor, s-a
constatat ca rata complicatiilor sarcinii la gravidele cu tuber-
culoza activa este semnificativ mai mare, comparativ cu rata
complicatiilor din lotul martor. La pacientele cu tuberculoza
activa s-au Inregistrat de 2 ori mai frecvent complicatii (ane-
mie feripriva, iminentd de avort spontan tardiv, iminenta de
nastere prematurad) si de 2,4 ori mai frecvent afectiuni ale sis-
temului feto-placentar (oligoamnios, RDIUF de tip hipotrofic,
hipoxie cronica intrauterina). Acest fapt confirma relatia pa-

Tuberculoza si maternitatea

The frequency of iron deficiency anemia among pregnant
women with active tuberculosis of respiratory organs (accord-
ing to the data obtained approximately 80%) is much more
increased than the average in population (15-20% according
to the Loto 0., Awowole [., 2012). The tuberculous intoxication
of the woman’s body and consumption of iron necessary for
the development of the fetus have determined this [10].

Due to insufficient saturation of blood with oxygen and
tissue hypoxia in pregnant women with active tuberculous
process appears the cardiopulmonary insufficiency, which de-
termines the development of feto-placental insufficiency and
increase of the incidence of intrauterine growth retardation of
the fetus [13, 14].

According to Ghosh K. et al. (2011), one of the most fre-
quent complications of the labour in the studied contingent of
patients is the premature rupture of the amniotic sac, caused
by the infection of the amniotic membranes and decrease of
their resistance [6]. The results of our research confirmed this
data and acquired an incidence of 32.9%.

Pillay T. et al. (2004), same as the results of herein research,
suggest the decrease of total delivery duration and increase of
the number of rapid and precipitated deliveries, accompanied
by the increased incidence of the fetal and maternal postpar-
tum trauma [15].

According to the data of Ghosh K. et al. (2011), as well as
those acquired by us, the tuberculous process is found more
frequently among multipara and more rarely among primi-
parae [6].

The analysis of the extragenital anamnestic peculiarities
has significantly found more frequently diseases of the respi-
ratory system, cardiovascular system, excretory and urinary
system, chronic diseases of the liver and tobacco smoking in
pregnant women with active tuberculosis of the respiratory
organs in comparison to the pregnant women without tu-
berculosis. Has been gound a direct correlation between the
clinical form and active tuberculosis phase and degree of iron
deficiency anemia during gestation.

Analysis of present pregnancy evolution found complica-
tions (feriprive anemia, imminence of spontaneous abortion,
and imminence of preterm parturition) more frequently in
pregnant women with active tuberculosis of respiratory organs
and pregnant women with sequelae of the tuberculous process,
in comparison to the pregnant women without tuberculosis.

The evaluation of neonates has diagnosed neonatal pathol-
ogies, such as intrauterine infection, aspiration syndrome,
congenital anomalies of aspiration pneumopathy develop-
ment, haemorrhage / peripheral ischaemia, ischaemic hypox-
ic encephalopathy and RDIUF more frequently in the group
of pregnant women with active tuberculosis of respiratory
organs, in comparison to the pregnant women without tuber-
culosis.

The research highlits new pregnancy evolutive peculiari-
ties with TB background of respiratory organs, fact which fa-
cilitates the understanding of physiological mechanisms as
well as of the pathological ones that happen in the pregnant
woman'’s body with or without TB, a moment of great impor-
tance in a correct approach of the conduct tactics of pregnant
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togeneticd a complicatiilor in sarcina cu intoxicatia tubercu-
loasa.

Cercetarea efectuata prezinta date despre repercusiunile
TB active asupra nasterii si travaliului. Gravidele cu TB activa
prezentau o evolutie mai complicata a nasterii: RPPA - de 4
ori mai frecvent, nastere rapida si fulminanta - de 2,6 ori mai
frecvent, traumatism obstetrical matern - de 2,6 ori mai frec-
vent, insuficienta fortelor de contractie - de 9 ori mai frecvent.
Astfel, la pacientele cu TB activa doar circa 1/3 din nasteri au
decurs fiziologic.

Studiul realizat a demonstrat ca tuberculoza activa ma-
ternd are un impact negativ asupra nou-nascutului, ce se ca-
racterizeaza prin incidenta crescuta a RDIUF, sindromului de
aspirare, pneumopatiei aspirationale si infectiei intrauterine.
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women and neonates with active TB. The obtained data, dur-
ing the research shall complete the knowledge of the obstetri-
cian-gynecologist doctors on the conduct algorithm in prega-
nant women with TB, both in the practical sector and in the
medical institutions of the second and third levels of perinatal
medical assistance.

In comparison to the researches quoted in the paper, our
study was a retrospective one. Extracting data from the medi-
cal documentation, which was filled up by different medical
staff, could be considered also, a bias factor.

Conclusions

When studying pregnancy evolutive peculiarities it was found
that the ratio of pregnancy complications in pregnant women
with active tuberculosis is a superior index, in comparison to
that from the witness group. In patients with active tuberculosis
twice more frequently complications were recorded (feriprive
anemia, imminience of late spontaneous abortion, imminence
of preterm parturition) and 2.4 times more frequent diseases of
the foeto-placental system (oligoamnios, RDIUF of hypotrophic
type, intrauterine chronic fetal hypoxy). This fact confirms the
pathogenetic relationship of complications in pregnancy with
tuberculous intoxication.

The research carried out provides data about the repercurs-
sions of active TB on delivery and labour. The pregnant women
with active TB displayed a more complicated evolution of deliv-
ery: RPPA - 4 times more frequently, rapid and fulminant deliv-
ery — 2.6 times more frequently, maternal obstetrical trauma -
2.6 times more frequent, insufficiency of contraction forces - 9
times more frequent. Thus, only approximately 1/3 of deliveries
were physiological in patients with active TB.

The realised study demonstrated that the maternal active
tuberculosis has a negative impact on neonates, characterized
by the increased incidence of RDIUF, aspiration syndrome, as-
piration pneumopathy and intrauterine infection.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cauzele iminentei de avort in primul trimestru de sarcina
nu intotdeauna pot fi explicate. O posibild influentd ar avea-o
starea microbiomei vaginale, insa acest aspect este insufici-
ent studiat.

Ipoteza de cercetare

Iminenta de avort in primul trimestru de sarcina ar putea
fi asociata cu disbioza cdilor genitale inferioare.

Noutatea adusa literaturii stiintifice din domeniu

Prevalenta tulburarilor de microbiocenoza la femeile gravide
cu iminentd de avort in primul trimestru este de 41,67%. Corec-
tarea disbiozei ar putea reduce riscul avortului spontan.

Rezumat

Introducere. Iminenta de avort este cea mai frecventa
complicatie a sarcinii, care apare In 15-20% din cazurile de
sarcina si este asociata cu nasterea prematurd, greutatea sca-
zutd la nastere, preeclampsia, ruperea prematura a membra-
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What is not known yet, about the topic

The causes of miscarriage in the first trimester of preg-
nancy cannot always be explained. A possible influence would
be the condition of the vaginal microbiome, but this aspect is
insufficiently studied.

Research hypothesis

The imminence of abortion in the first trimester of preg-
nancy could be associated with dysbiosis of the lower genital
tract.

Article’s added novelty on this scientific topic

The prevalence of microbiocenosis disorders in preg-
nant women with imminent abortion in the first trimester is
41.67%. Correcting dysbiosis could reduce the risk of miscar-
riage.

Abstract

Introduction. The threatened abortion is the most com-
mon complication of pregnancy, which occurs in 15-20% of
pregnancies and is associated with premature birth and low
birth weight, pre-eclampsia, premature rupture of the mem-
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nelor si decolarea placentei. Potrivit cercetatorilor, dereglarile
microbiocenozei la gravide conduc spre o evolutie complicata
a sarcinii, nasterii si perioadei postpartum, precum si la dez-
voltarea proceselor infectioase si inflamatorii la mama si fat.
Scopul cercetarii a fost studiul starii microbiocenozei tractu-
lui genital la femeile fnsarcinate cu iminenta de avort in pri-
mul trimestru, pentru a imbunatati tratamentul si profilaxia
si pentru a preveni complicatiile obstetricale si perinatale la
astfel de femei.

Material si metode. Au fost examinate 24 de femei in
primul trimestru de sarcind, care au fost spitalizate pentru
iminentd de avort in spitalele din regiunea Luhansk, Ucraina.
A fost efectuat un examen clinic si de laborator cuprinzator.
Biocenoza vaginala a fost evaluata, folosind metoda bacterio-
scopica si reactia de polimerizare in lant (sistemul de testare
Femoflor-Screen) in timp real.

Rezultate. Cinci femei (20,83%) au acuzat eliminari pato-
logice din tractului genital, 1 (4,17%) femeie a acuzat senzatii
de mancdrime si arsurd, iar 4 (16,67%) paciente nu prezentau
acuze, dar au observat ca numarul secretiilor din tractul geni-
tal a crescut usor In timpul sarcinii. Au fost observate manifes-
tari clinice ale unei dereglari a microbiocenozei vaginale (eli-
minari, hiperemie) la 8 (33,33%) paciente. Utilizand metoda
microscopica si sistemul de testare Femoflor-Screen, normo-
cenoza a fost detectatd in 14 (58,33%) cazuri, vaginita nespe-
cifica-1n 6 (25,00%) cazuri, candidoza vaginalad - in 2 (8,33%)
cazuri, vaginoza bacteriana - in 1 (4,17%) caz, tricomoniaza -
in 1 (4,17%) caz. La compararea rezultatelor obtinute folosind
metoda microscopica si testul Femoflor-Screen, s-au obtinut
rezultate concordante pentru 20 de probe (83,33%), iar in 4
(16,67%) cazuri au fost obtinute rezultate discordante.

Concluzii. Prevalenta tulburarilor de microbiocenoza la
femeile gravide cu iminenta de avort In primul trimestru este
de 41,67%. Utilizarea integrata a metodei microscopice si a
sistemului de testare Femoflor-Screen permite, In cele mai
multe cazuri, identificarea diverselor forme de infectii vulvo-
vaginale si cervicale cu verificarea factorului etiologic, precum
si stabilirea portajului asimptomatic de bacterii si candide,
care este de o importanta fundamentald pentru alegerea tac-
ticii terapeutice.

Cuvinte cheie: sarcing, iminenta de avort, microflora vagi-
nald, microbiocenozd, diagnostic de laborator, reactie de poli-
merizare in lant.

Introducere

Iminenta de avort (IA) este cea mai frecventa complicatie
a sarcinii, care apare in 15-20% dintre cazurile de sarcina in
evolutie si este asociatd cu nasterea prematura, greutatea sca-
zuta la nastere, preeclampsia, ruperea prematura a membra-
nelor, decolarea placentei [1]. in lume, anual, 13 milioane de
copii (10% din nasteri) se nasc prematur [2]. Nasterea pre-
matura este cauza pentru aproape jumatate din mortalitatea
infantila din Statele Unite [3].

In pofida succeselor in studiul etiologiei, patogenezei si
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branes, placental abruption. According to researchers, micro-
biocenosis disorders in pregnant women lead to a complicated
course of pregnancy, childbirth and the postpartum period, as
well as the development of infectious and inflammatory pro-
cesses in the mother and fetus. The purpose of this research
was to study the state of the microbiocenosis of the genital
tract in pregnant women with threatened abortions in the
first trimester in order to improve therapeutic and preventive
measures and to avoid obstetric and perinatal complications
in such women.

Material and methods. The study included 24 pregnant
women in the first trimester of pregnancy, who were hospi-
talized because of the threatened abortion in the hospitals,
located in the Luhansk region. A comprehensive clinical and
laboratory examination, assessment of the vaginal biocenosis
by the bacterioscopic method and using the polymerase chain
reaction with the help of the Femoflor-Screen test system in
real time mode were carried out.

Results. Five (20.83%) women complained about the
presence of pathological discharge from the genital tract,
1 (4.17%) woman was concerned with itching and burning,
4 (16.67%) patients did not complain, but noticed that the
amount of discharge from the genital tract increased slightly
during the pregnancy. Clinical manifestations of vaginal micro-
biocenosis disorders (discharge, hyperemia) were observed in
8 (33.33%) patients. When using the microscopic method and
the Femoflor-Screen test system, normocenosis was found in
14 (58.33%), nonspecific vaginitis - in 6 (25.00%), vaginal
candidiasis - in 2 (8.33%), bacterial vaginosis - in 1 (4.17%)
and trichomoniasis - in 1 (4.17%) woman. When comparing
the results obtained using the microscopic method and the
Femoflor-Screen test, concordant results were obtained for 20
(83.33%) samples, while in 4 (16.67%) cases - discordant re-
sults were obtained.

Conclusions. The prevalence of microbiocenosis disorders
among pregnant women with threatened abortions in the first
trimester was 41.67%. The combined use of the microscopic
method and the Femoflor-Screen test system makes it pos-
sible, in most cases, to identify various forms of vulvovaginal
and cervical infections with verification of the etiological fac-
tor, as well as to establish asymptomatic bacterial and candida
carriage, which is crucial for the choice of treatment tactics.

Key words: pregnancy, threatened abortion, vaginal mi-
croflora, microbiocenosis, laboratory diagnostics, polymerase
chain reaction.

Introduction

The threatened abortion (TA) is the most common preg-
nancy complication, which occurs in 15-20% of the cases of
ongoing pregnancy and is associated with premature birth,
low birth weight, preeclampsia, premature rupture of the
membranes and placental abruption [1]. Annually, 13 million
children (10% of births) from the whole world are born pre-
maturely [2]. Preterm birth is responsible for nearly half of all
infant mortality in the United States [3].



dezvoltarii diverselor metode pentru diagnosticarea si trata-
rea iminentei de avort, frecventa avortului rdmane constanta
[4].

In timpul sarcinii, nivelurile de estrogen si progesteron se
modificd, ceea ce duce la modificari fiziologice ale tractului
genital inferior al femeilor insadrcinate, cum ar fi modificarea
pH-ului, modificarea imunitatii locale, care pot duce, uneori, la
cresterea concentratiei de bacterii anaerobe si a altor micro-
organisme patogene din vagin [5, 6, 7].

Proiectul ,Microbiomul uman”, finalizat in 2012, a carac-
terizat compozitia microbiomului din diferite parti ale cor-
pului persoanelor sandtoase de diferite nationalitati, inclusiv,
microbiomul vaginal 1n timpul sarcinii [8]. S-a stabilit cad sus-
ceptibilitatea la efectele adverse ale sarcinii depinde de com-
pozitia si structura microbiomului vaginal in timpul sarcinii.
Conform datelor recente, infectiile si modificarile sistemului
imunitar al mucoaselor tractului genital sunt considerate unul
dintre principalii declansatori ai majoritatii nasterilor prema-
ture [9, 10, 11].

0 serie de publicatii stiintifice au aratat ca modificarile dis-
biotice ale microflorei vaginale duc la o decurgere complicata
a sarcinii, nasterii si perioadei postpartum, precum si la dez-
voltarea proceselor infectioase si inflamatorii la mama si fat
[12-15].

Potrivit multor autori, clarificarea relatiei microbioceno-
zei vaginale, imunitatii locale si inndscute, aspectelor biologi-
ce moleculare si studierea starii de microcenoza vaginala va
permite prezicerea dezvoltarii proceselor patologice, iar iden-
tificarea In timp util a femeilor insarcinate cu risc ridicat de
complicatii infectioase si corectia precoce a disbiozei vaginale
va reduce frecventa complicatiilor la mamg, fat si nou-nascut
[16,17,18].

In aceasti ordine de idei, scopul studiului a fost studierea
starii microbiocenozei tractului genital la femeile insarcinate
cu iminentd de intrerupere a sarcinii in primul trimestru, pen-
tru a imbunatati tratamentul si masurile profilactice si a pre-
veni complicatiile obstetricale si perinatale la acestea.

Material si metode

Au fost examinate 24 de femei in primul trimestru de sar-
cing, care au fost spitalizate pentru iminenta de avort in spi-
talele din orasul Rubezhnoye, Lisichansk, regiunea Luhansk
(Ucraina) in 2015-2016. Inainte de inceperea examinirii, fie-
care femeie a semnat un Acord Informat al pacientului pentru
efectuarea diagnosticului, tratamentului si prelucrarii datelor
cu caracter personal.

Criteriile de includere in grupul principal au fost: consim-
tamantul informat al femeii, prezenta simptomelor de iminen-
ta de avort, varsta gestationald, corespunzatoare primului tri-
mestru de sarcina.

Observarea si examinarea clinica a femeilor au fost reali-
zate In conformitate cu recomandarile prevazute in Ordinul
Ministerului Sanatatii din Ucraina din 15 iulie 2011 nr. 417
,Cu privire la organizarea asistentei obstetrice si ginecologice
ambulatorii in Ucraina” si celui din 3 noiembrie 2008 nr. 624
- Protocolul clinic ,Avortul spontan”. Toate femeile insarcinate
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Despite accomplishments in the study of etiology, patho-
genesis, and the development of various methods of diagnosis
and treatment of the threatened abortion, the frequency of
miscarriage remains stable [4].

During pregnancy, estrogen and progesterone levels
change, leading to physiological changes in the lower genital
tract of pregnant women, such as a change in the pH, change
in local immunity, which can sometimes lead to an increase in
the concentration of anaerobic bacteria and other pathogenic
microorganisms in the vagina [5, 6, 7].

The Human Microbiome Project, completed in 2012, char-
acterized the microbiome composition of various parts of the
body of healthy people of different nationalities, including the
vaginal microbiomes during the pregnancy [8]. It was estab-
lished that the susceptibility to the adverse effects of pregnan-
cy depends on the composition and structure of the vaginal
microbiome during pregnancy. According to recent data, infec-
tion and changes in the immune system of the mucous mem-
branes of the genital tract are considered as some of the main
primary triggers of most preterm births [9, 10, 11].

A number of scientific publications have shown that dys-
biotic changes in the vaginal microflora lead to a complicated
course of pregnancy, childbirth and postpartum period, as
well as to the development of infectious and inflammatory
processes in the mother and fetus [12-15].

According to many authors, elucidating the relationship of
the vaginal microbiocenosis with local and innate immunity,
molecular and biological aspects, and the state of vaginal mi-
crocenosis will allow to predict the development of pathologi-
cal processes, timely identifying pregnant women with a high
risk of infectious and inflammatory complications, while early
correction of vaginal dysbiosis will reduce the frequency of
complications in the mother, fetus, and the newborn later on
[16,17,18].

The purpose of the study was to examine the state of the
microbiocenosis of the genital tract in pregnant women with
threatened miscarriage in the first trimester in order to im-
prove the therapeutic and prophylactic measures and to pre-
vent the obstetric and perinatal complications in such women.

Material and methods

We examined 24 women in the first trimester of pregnancy,
who were hospitalized for threatened abortion in hospitals in
the city of Rubezhnoye, Lisichansk, Luhansk region (Ukraine)
in 2015-2016. Before the start of the examination, each sub-
ject signed an Informed Consent of the patient for conducting
diagnostics, treatment and processing of personal data.

The criteria for inclusion in the main group were the wom-
an’s informed consent, the presence of symptoms of threat-
ened abortion and the gestational age, corresponding to the
first trimester of pregnancy.

Observation and clinical examination of the women was
carried out in accordance with the recommendations set forth
in the Orders of the Ministry of Health of Ukraine on July 15,
2011 no. 417 “On the organization of ambulatory obstetric and
gynecological care in Ukraine” and on November 3, 2008 no.
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au fost supuse unei examinari clinice si de laborator cuprinza-
toare: istoric medical, examen clinico-obstetrical, analize clini-
ce si biochimice ale sangelui, coagulograma, teste generale de
urina, examene bacterioscopice, examinarea continutului va-
ginal si a canalului cervical prin reactia de polimerizare in lant
in timp real, folosind sistemul de testare ,,Femoflor-Screen”.

Starea microbiocenozei vaginale a fost evaluata dupa ur-
matoarele criterii: contaminarea microbiana medie, morfoti-
purile dominante, prezenta celulelor de drojdie, filamentele
de pseudomicelii, celule epiteliale, ,celule-cheie” si leucocite.
Afectarea microbiocenozei vaginale a fost nregistratd daca:
(1) prevalenta altor microorganisme asupra lactobacililor
a fost detectata si au fost identificate ,celule-cheie” (vagino-
za bacteriana); (2) celule de drojdie si/sau pseudomicelii de
ciuperci de drojdie au fost identificate, in timp ce leucocitele
predominau asupra celulelor epiteliale (vulvovaginita candi-
dozica); (3) s-a observat predominarea leucocitelor asupra
celulelor epiteliale (vaginita nespecifica) [19].

Evaluarea cantitativa a biocenozei vaginale utilizand reac-
tia de polimerizare in lant in timp real (RT-PCR), folosind me-
toda ,Femoflor-Screen”, a inclus o evaluare a masei bacteriene
totale a Lactobacillus spp. si grupurilor majore de microorga-
nisme. A fost Inregistrata flora conditionat-patogend, inclu-
zand anaerobi facultativi si obligatorii, micelii si agenti pato-
geni absoluti (Chlamydia trachomatis, Neisseria gonorrhoeae,
Trichomonas vaginalis sivirusurile herpetice). Ulterior, au fost
interpretate rezultatele studiului biocenozei vaginale obtinu-
te prin RT-PCR. Concluzia ,normocenoza” a fost prezentata cu
o proportie de lactobacili de peste 90% din masa bacteriana
totala (MBT), a microorganismelor aerobe si anaerobe condi-
tionat-patogene de mai putin de 10% din MBT. Cazurile con-
tinutului de lactobacili de peste 90% din MBT, micoplasme
si/sau ciuperci din genul Candida in cantitate care nu depa-
seste 10% din MBT, au fost considerate drept ,normocenoza
relativa”. Pentru cazurile de , disbioza aerobda moderata” sau
»disbiozd anaeroba moderatd”, s-a luat in consideratie o sca-
dere a proportiei de lactobacili de 1a 20% la 90% din MBT si o
crestere a ponderii de aerobi sau anaerobi. Cand s-a constatat
ca fractia de lactobacterii este mai mica de 20% din MBT si
existd o crestere accentuata a proportiei de anaerobi, probe-
le au fost evaluate drept ,disbioza anaeroba pronuntatd”, in
timp ce o crestere a proportiei de aerobi s-a etichetat drept
,disbiozad aerobd pronuntata” [20].

Prelucrarea statistica a datelor a fost efectuatd folosind
SPSS 17.0 si Microsoft Excel pentru Windows (2013). Datele
sunt prezentate drept medie (Me) si distanta dintre quartilele

15i3 (Q1-Q3, IQR).

Rezultate

Varsta medie a femeilor a fost de 26,0 (23,0-30,0) de ani.
Cel mai mare numar de pacienti aveau varsta de 20-30 de ani
(16 - 66,67% femei), reprezentand partea activa si apta de
munca a populatiei. Studii medii aveau 8 (33,33%) persoane,
studii medii specializate - 10 (41,67%) persoane, iar studii
superioare - 6 (25,00%) persoane. Marea majoritate a femei-
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624 Clinical protocol “Miscarriage”. All pregnant women un-
derwent a comprehensive clinical and laboratory examination
- medical history, obstetric examination, clinical and biochem-
ical blood tests, blood clotting tests, general urine test, bacte-
rioscopic examination, vaginal and cervical canal examination
by means of the real-time polymerase chain reaction using the
“Femoflor Screen” test system.

The state of the vaginal microbiocenosis was evaluated ac-
cording to the following criteria: total microbial contamina-
tion, dominant morphotypes, the presence of yeast cells, pseu-
domycelia filaments, epithelial and ,key” cells, leukocytes.
Disruption of the vaginal microbiocenosis was recorded if: (1)
the prevalence of other microorganisms than lactobacilli was
discovered and ,key cells” were detected (bacterial vaginosis);
(2) yeast cells and/or pseudomycelia of yeast-like fungi were
detected while leukocytes prevailed over epithelial cells (vul-
vovaginal candidiasis); (3) the predominance of leukocytes
over epithelial cells was observed (nonspecific vaginitis) [19].

A quantitative assessment of the vaginal biocenosis using a
real-time polymerase chain reaction (RT-PCR) via the ,Femo-
flor Screen” method included an assessment of the total bac-
terial mass of Lactobacillus spp. and major groups of micro-
organisms. Conditionally pathogenic flora was recorded, in-
cluding facultative and obligate anaerobes, fungi, and absolute
pathogens (Chlamydia trachomatis, Neisseria gonorrhoeae,
Trichomonas vaginalis and Herpes viruses). Subsequently, the
results of the study of vaginal biocenosis obtained by RT-PCR
were interpreted.

Conclusion ,normocenosis” was exhibited with a share
of lactobacilli of more than 90% of the total bacterial mass
(TBM), conditionally pathogenic aerobic and anaerobic mi-
croorganisms representing less than 10% of the TBM. Cases
where the content of lactobacilli was over 90% of the TBM,
mycoplasmas and/or fungi of the genus Candida were in an
amount not exceeding 10% of the TBM, were taken as ,relative
normocenosis”. For the cases of “moderate aerobic dysbiosis”
or “moderate anaerobic dysbiosis”, a decrease in the propor-
tion of lactobacilli between 20% and 90% of TBM and an in-
crease in the share of aerobes or anaerobes were taken. When
the lactobacillus fraction was found to be lower than 20% of
TBM and a sharp increase in the proportion of anaerobes was
noted, the samples were evaluated as “pronounced anaerobic
dysbiosis”, while an increase in the proportion of aerobes was
considered as “pronounced aerobic dysbiosis” [20].

Statistical data processing was performed using SPSS 17.0
and Microsoft Excel for Windows (2013). Data are presented
as mean and interquartile range (Q1-Q3, IQR).

Results

The average age of the women was 26.0 (23.0-30.0) years.
The largest number of patients was observed at the age of
20-30 years (16 women - 66.67%), that is, among the active
and working part of the population. Secondary education was
completed by 8 (33.33%) women, secondary special educa-
tion - 10 (41.67%) women and higher education - 6 (25.00%)
women, respectively. The vast majority of women were in a



lor se aflau intr-o cdsatorie inregistrata - 21 (87,50%), durata
medie a casatoriei fiind de 2,0 (1,0-5,0) ani.

Indicele masei corporale a fost de 21,8 (20,5-25,0) kg/m?.
Varsta medie a menarhei in grup a fostde 13,0 (12,0-14,0) ani.
Durata ciclului menstrual a fost de 28,0 (27,0-29,5) zile, dura-
ta sangerarii menstruale a fost de 5,0 (4,0-5,0) zile; 1 (4,17%)
persoana a raportat sangerari usoare, 16 (66,67%) - sange-
rari moderate, 7 (29,17%) - sangerdri profuze, iar 9 femei
(37,50%) au raportat dismenoree.

Bolile tractului gastro-intestinal au fost identificate la 2 fe-
mei (8,33%), bolile ficatului si tractului biliar - la 2 (8,33%)
femei, afectiunile tractului respirator - la 4 (16,67%) femei,
bolile tractului urinar - la 3 (12,50%) femei, hiperplazia tiro-
idiana de gradul I-II cu eutiroidism - la 2 (8,33%) femei, poli-
noza - la 3 (12,50%) femei.

Varsta de debut a activitatii sexuale a fost de 16 (16-18)
ani, majoritatea femeilor au raportat debutul activitatii sexu-
ale Tnainte de cdsatorie - 21 (87,50%) de persoane. Sarcina a
fost prima la 11 (45,83%) femei. Nasteri in anamneza au fost
prezentela 11 (45,83%) femei, avorturiinduse -1a 9 (37,50%)
femei, avorturi spontane - 1a 2 (8,33%) femei, sarcina oprita in
evolutie - la 3 (12,50%) femei examinate.

Dintre afectiunile ginecologice suportate, cele mai frec-
vente au fost: pseudo-eroziunea colului uterin (7 persoane -
29,17%), salpingooforita (3 - 12,50%); 5 (20,83%) paciente au
raportat un tratament pentru chisturile ovariene functionale,
infertilitate secundara - 1 (4,17%) pacientd, dereglari ale ci-
clului menstrual - 1 (4,17%) pacientd, vaginita nespecifica - 1
(4,17%) pacientd, candidoza urogenitala - 2 (8,33%) paciente.

Cinci paciente (20,83%) au acuzat eliminari patologice din
tractul genital, 1 (4,17%) femeie a acuzat senzatii de manca-
rime si arsurg, iar 4 (16,67%) paciente nu au prezentat acuze,
dar au observat o cantitate sporita a secretiilor din tractul ge-
nital in timpul sarcinii.

Au fost observate manifestari clinice ale unei dereglari a
microbiocenozei vaginale (eliminari, hiperemie) la 8 (33,33%)
paciente. La examenul clinic obstetrical-ginecologic, s-au ob-
servat eliminari vaginale de culoare alb-cenusie, consistenta
uniforma si miros neplacut la 1 (4,17%) femeie, eliminari de
consistenta branzoasa la 1 (4,17%) femeie si eliminari mode-
rate, galbui, omogene, la 7 (33,33%) femei.

La utilizarea metodei microscopice, normocenoza a fost
detectatd la 14 (58,33%) femei gravide, la 6 (25,00%) - a exis-
tat vaginita nespecificd, la 2 (8,33%) - candidoza vaginald, la 1
(4,17%) - vaginoza bacteriang, iar tricomoniaza a fost detec-
tatd la 1 (4,17%) femeie (Figura 1).

La examenul microscopic al pacientelor cu microcenoza
vaginala normala, lactoflora a prevalat fata de alte microor-
ganisme, in timp ce toti markerii disbiozei au fost absenti. in
cazul vaginitei nespecifice, microscopia frotiurilor a indicat o
reactie inflamatorie locala cu o severitate variabila (numarul
de leucocite a variat cantitativ de la 50 pana la jumatate din
campul vizual). in candidoza vaginala, s-a remarcat prezenta
blastosporelor si a filamentelor de miceliu, in vaginoza bac-
terianad - microflora mixta, absenta numarului crescut de leu-
cocite, prezenta ,celulelor-cheie”, numar redus de lactobacili.
In 1 caz, a fost remarcati inconsistenta datelor clinice si mi-
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registered marriage - 21 (87.50%), the median duration of
which was 2.0 (1.0-5.0) years.

The body mass index was 21.8 (20.5-25.0) kg/m? The av-
erage age of the menarche in the group was 13.0 (12.0-14.0)
years. The duration of the menstrual cycle was 28.0 (27.0-
29.5) days, the duration of the menstrual bleeding was 5.0
(4.0-5.0) days, 1 (4.17%) woman characterized the blood loss
quantity as little, 16 (66.67%) - as moderate, 7 (29.17%) - as
profuse and 9 (37.50%) women reported dysmenorrhea.

Diseases of the gastrointestinal tract were noted in 2
(8.33%) patients, diseases of the liver and biliary tract - 2
(8.33%) patients, diseases of the respiratory tract-4 (16.67%)
patients, diseases of the urinary tract - 3 (12.50%) patients,
thyroid hyperplasia of the 1-2"! degree with euthyroidism in
2 (8.33%) patients and hay fever in 3 (12.50%) patients.

The median age of onset of sexual activity was 16 (16-18)
years; most women reported the onset of sexual activity be-
fore marriage - 21 (87.50%) people. For 11 (45.83%) women,
it was the first pregnancy. A history of childbirth was present
in 11 (45.83%) patients, induced abortions - in 9 (37.50%)
patients, spontaneous abortions - in 2 (8.33%) patients and
miscarriages - in 3 (12.50%) examined patients.

From the suffered gynecological diseases, the most com-
mon were the pseudo-erosion of the cervix (7 people -
29.17%), salpingoophoritis (3 - 12.50%); functional ovarian
cysts (5 - 20.83%), secondary infertility (1 - 4.17%), menstru-
al irregularities (1 - 4.17%), nonspecific vaginitis (1 - 4.17%)
and urogenital candidiasis (2 - 8.33%).

Five (20.83%) patients complained of pathological dis-
charge from the genital tract, 1 (4.17%) woman reported itch-
ing and burning, while 4 (16.67%) patients did not complain,
but noticed that the quantity of secretions from the genital
tract increased slightly during the pregnancy.

Clinical manifestations of disturbances of the vaginal mi-
crobiocenosis (discharge, hyperemia) were observed in 8
(33.33%) patients. During the clinical obstetric-gynecological
examination, vaginal discharge of a grayish-white color, uni-
form consistency and unpleasant odor was noted in 1 (4.17%)
case, curdled discharge was noticed in 1 (4.17%) case, and
moderate, yellowish, homogeneous discharge was found in 7
(33.33%) cases.

When using the microscopic method, normocenosis was
detected in 14 (58.33%) pregnant women, nonspecific vagi-
nitis - 6 (25.00%) pregnant women, vaginal candidiasis - 2
(8.33%) pregnant women, bacterial vaginosis - 1 (4.17%)
pregnant woman and trichomoniasis - 1 (4.17%) pregnant
woman (Figure 1).

In the microscopic examination of patients with normal
vaginal microcenosis, lactoflora prevailed over other micro-
organisms, while all the markers of dysbiosis were absent. In
the case of nonspecific vaginitis, smear microscopy indicated a
local inflammatory reaction of varying severity (the number of
leukocytes was in the range from 50 to half of the visual field).
In the case of vaginal candidiasis, the presence of blastospores
and filaments of mycelium was noted, while in bacterial vagi-
nosis - mixed microflora, a low number of leukocytes, the
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4,17%
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O Normocenoza /Normocenosis

O Vaginita nespecifica /Non-specific vaginitis
Candidoza vaginala /VVaginal candidiasis

OVaginoza bacteriala / Bacterial vaginosis

O Tricomoniaza / Trichomoniasis

Fig. 1 Microcenoza tractului genital inferior la gravide.
Fig. 1 Microcenosis of the lower genital tract of pregnant women.

croscopice (prezenta unei cantitati nesemnificative de blasto-
spore si filamente micelare fara manifestari clinice), ceea ce
sugereaza un portaj asimptomatic de candida.

Rezultatele testului Femoflor-Screen indica la o masa bac-
teriana totala (MBT) din esantioanele studiate cuprinsa in in-
tervalul de la 107 pana la 10° logaritmi zecimali ai concentra-
tiei, numarul de lactobacili varia de la 10* la 108 1g. Respectiv,
proportia de lactobacili a fost in intervalul de la 40% la 90%
din MBT. Testul Femoflor-Screen a evidentiat cantitati clinic
semnificative de reprezentanti ai microflorei oportuniste.
Frecventa de detectare a agentilor patogeni ai leziunilor trac-
tului urogenital este prezentata in Tabelul 1.

La compararea rezultatelor obtinute folosind metoda mi-
croscopica si testul Femoflor-Screen, s-au obtinut rezultate
concordante pentru 20 (83,33%) de probe, iar in 4 (16,67%)
cazuri au fost obtinute rezultate discordante.

Conform rezultatelor microscopiei directe, ,celulele-cheie”
au fost gasite intr-un esantion, in timp ce testul Femoflor-Scre-
en a oferit un raport normal de masa bacteriana si lactobacili.
Un alt esantion a dat un rezultat invers: la utilizarea testului
Femoflor-Screen, a fost detectati prezenta Ureaplasma spp. in
acelasi timp, folosind metoda microscopica, s-a remarcat mi-
crobiocenoza fiziologica. In plus, este de remarcat faptul ci in
2 probe, testul Femoflor-Screen a constatat cresterea pragului
de Candida spp. Deci, datele sunt sugestive pentru un portaj
asimptomatic bacterian si de candide.

presence of “clue cells“ and a low number of lactobacilli were
detected. In one case, inconsistency of clinical and microscop-
ic data was noted (the presence of an insignificant amount of
blastospores and mycelial filaments without clinical manifes-
tations), which suggests asymptomatic candida carriage.

Analyzing the results of the study using the Femoflor-
Screen test, it should be noted that the total bacterial mass
in the studied samples was determined in the range from 10’
to 10® decimal logarithms of the concentration, the number
of lactobacilli varied from 10* to 108 lg, respectively, the pro-
portion of lactobacilli was in the range from 40% to 90% of
TBM. The Femoflor-Screen test revealed clinically significant
amounts of representatives of opportunistic microflora. The
frequency of detection of pathogens of lesions of the urogeni-
tal tract is presented in Table 1.

When comparing the results obtained using the microscop-
ic method and the Femoflor-Screen test, concordant results
were obtained for 20 (83.33%) samples, and in 4 (16.67%)
cases, discordant results were obtained.

According to the results of direct microscopy, “key cells”
were found in 1 sample, while the Femoflor-Screen test testi-
fied to the normal ratio of bacterial mass and lactobacilli. One
sample gave the opposite result: when using the Femoflor-
Screen test, the presence of Ureaplasma spp. was detected,
while at the same time, using the microscopic method, physi-
ological microbiocenosis was noted. In addition, it is worth

Tabelul 1. Frecventa de detectare a agentilor patogeni ai leziunilor tractului urogenital la femeile examinate (n=24).
Table 1. The frequency of detection of pathogens of the urogenital tract among the examined women (n=24).

Microorganisme anaerobe obligatorii / Obligate anaerobic microorganisms

= Gardnerella vaginalis + Prevotella bivia + Porphyromonas spp.

Ciuperci de drojdie / Yeast-like fungi
= Candida spp.
Micoplasme / Mycoplasms
= Mycoplasma hominis
= Ureaplasma spp.
Microorganisme patogene / Pathogens
= Trichomonas vaginalis

2(8,33%)

4 (16,67%)

0 (0%)
1(4,17%)

0 (0%)




Discutii

Studiile noastre privind microcenoza tractului genital in-
ferior la femeile Insarcinate cu IA au confirmat datele lui Pes-
trikova T. si colab. [21], precum cd microbiota nu este identica,
ci depinde de prezenta formelor nosologice (vaginita nespeci-
fica, candidoza vaginald, vaginoza bacteriana, tricomoniaza),
care sunt de o importanta fundamentald pentru alegerea tac-
ticii terapeutice.

Folosind metoda microscopica si sistemul de testare Fe-
moflor-Screen, normocenoza a fost detectatd la 14 (58,33%)
gravide, vaginita nespecificd a fost prezenta la 6 (25,00%),
candidoza vaginala - la 2 (8,33%), vaginoza bacteriana - la 1
(4,17%) si trichomoniaza - la 1 (4,17%) gravida. Rezultate-
le noastre privind prevalenta vaginozei bacteriene in primul
trimestru au fost in concordanta cu datele lui Donders G. si
colab. - 8,4% [22]. Totusi, acestea difera de rezultatele lui Ka-
rapetyan T. si colab. [23], care a gasit normocenoza la 36,4%,
vaginoza bacteriana - la 40,3%, candidoza vaginala - 1a 12,9%
si vaginita nespecifica - la 10,4% dintre femeile gravide in pri-
mul trimestru. Datele noastre confirma opinia Nenadi¢ D. si
colab. [24] privind necesitatea unei abordari integrate pentru
identificarea pacientelor cu inflamatie a tractului genital infe-
rior.

Rezultatele studiului nostru au aratat necesitatea evaluarii
biocenozei vaginale la inceputul sarcinii, indiferent de simp-
tomele clinice si de apartenenta femeilor cu o stare disbioti-
ca unui grup de risc pentru rezultatele adverse ale sarcinii si
nasterii. Aceasta abordare va permite sa se ia masuri corective
prin influentarea indicatorilor modificabili si va contribui la
imbunatatirea sistemului de monitorizare antenatala a femei-
lor cu iminenta de avort.

Concluzii

Prevalenta disfunctiilor microbiocenozei la gravidele cu IA
in primul trimestru este de 41,67%. Utilizand metoda micro-
scopica si sistemul de testare Femoflor-Screen, normocenoza
a fost gasita la 58,33% dintre femeile insarcinate, vaginita ne-
specifica - la 25,00%, candidoza vaginala - 1a 8,33%, vaginoza
bacteriana - la 4,17% si trichomoniaza - la 4,17% dintre fe-
meile insircinate. in 16,67% din cazuri, s-a constatat portajul
asimptomatic de bacterii si candide.

Utilizarea metodelor complexe de examinare clinica si
de laborator permite, in cele mai multe cazuri, identificarea
diferitelor forme de infectii vulvovaginale si cervicale cu ve-
rificarea factorului etiologic, precum si stabilirea portajului
asimptomatic de bacterii si candide, care este de o importanta
fundamentala pentru alegerea tacticii terapeutice.

Un studiu prenatal al microflorei sistemului reproductiv,
monitorizarea leziunilor infectioase si non-infectioase ale
sistemului reproductiv inferior va permite individualizarea
managementului si dezvoltarea in timp util, dacd este nece-
sar, a unor masuri corective care vor contribui la incheierea
cu succes a sarcinii, influentand pozitiv sanatatea mamei si a
descendentilor ei.

Microbiocenoza cdilor reproductive la femeile cu iminentd de avort

noting that in 2 samples, the Femoflor-Screen test found an
exceeded threshold of Candida spp., and neither the clinical
picture nor the microscopic examination data confirmed the
presence of urogenital candidiasis in women. Therefore, we
can consider the asymptomatic bacterial and candida carriage.

Discussion

Our studies of the microcenosis of the lower genital tract
in pregnant women with TA confirmed the data of Pestrikova
T. et al. [21] that the microbiota is not identical and is depend-
ing on the presence of nosological forms (nonspecific vagini-
tis, vaginal candidiasis, bacterial vaginosis, trichomoniasis),
which is of fundamental importance for the choice of thera-
peutic strategies.

Using the microscopic method and the Femoflor-Screen
test system, normocenosis was detected in 14 (58.33%) preg-
nant women, nonspecific vaginitis was present in 6 (25.00%)
women, vaginal candidiasis was present in 2 (8.33%) wom-
en, bacterial vaginosis was present in 1 (4.17%) woman and
trichomoniasis was found in 1 (4.17%) woman. Our results
regarding the prevalence of bacterial vaginosis in the first tri-
mester were consistent with data from Donders G. et al. - 8.4%
[22], however, they differ from the results of Karapetyan T. et
al. [23], who found normocenosis in 36.4%, bacterial vagino-
sis - in 40.3%, vaginal candidiasis - in 12.9%, and nonspecific
vaginitis - in 10.4% of pregnant women in the first trimester.
Our data confirm the opinion of Nenadi¢ D. et al. [24] on the
need for an integrated approach to the identification of pa-
tients with inflammation of the lower genital tract.

The results of our study showed the need to assess vagi-
nal biocenosis at the beginning of the pregnancy, regardless
of clinical symptoms and classifying women with a dysbiotic
state as a risk group for adverse pregnancy and childbirth out-
comes. This approach will allow to take corrective measures
by influencing the identified changed indicators, and will
contribute to improving the antenatal monitoring system for
women with threatened abortion.

Conclusions

The prevalence of microbiocenosis disruptions among
pregnant women with TA in the first trimester is 41.67%.
Using the microscopic method and the Femoflor-Screen test
system, normocenosis was found in 58.33% of the pregnant
women, nonspecific vaginitis - in 25.00%, vaginal candidiasis
- in 8.33%, bacterial vaginosis - in 4.17%, trichomoniasis - in
4.17% of women. Asymptomatic bacterial and candida car-
riage was found in 16.67% of cases.

The use of complex clinical and laboratory examination
methods allows, in most cases, to identify various forms of
vulvovaginal and cervical infections with verification of the
etiological factor, as well as to establish asymptomatic bacte-
rial and candida carriage, which is of fundamental importance
for the choice of the therapeutic strategy.

An antenatal study of the microflora of the reproductive
system and surveillance of infectious and non-infectious le-
sions of the lower reproductive tract will allow to individual-
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Din cauza lipsei criteriilor standard pentru diagnosticare
si a potentialei invazivitati a rinosinuzitei fungice, in special,
la pacientii cu risc, este esential sa existe un diagnostic corect
si rapid in scopul initierii tratamentului, cat de curand posi-
bil, pentru un prognostic favorabil.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempo-
rane referitoare la prezentarea cat mai ampla a formelor non-
invazive si invazive de rinosinuzita fungica.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezintd o sintezad a studiilor contemporane la
nivel international privind epidemiologia, etiologia, fiziopa-
tologia, tabloul clinic, diagnosticul, diagnosticul diferentiat,
complicatiile, tratamentul si prognosticul formelor non-in-
vazive si invazive de rinosinuzita fungica.

Rezumat

Introducere. RSF ramane o maladie controversat3, cu fizi-
opatologie deocamdata neclara, cunostinte incomplete despre
epidemiologie si micologie medicala. Continuarea cercetarilor
este necesara pentru a elucida rolul exact, etiologic si patoge-
netic, al speciilor de fungi in RSF, stabilirea diagnosticului si
tratamentului RSF pentru a determina un prognostic mai bun.

Material si metode. Din bazele de date PubMed si Scopus
(Elsevier), au fost selectate articolele publicate in perioada
anilor 2000-2017, dupa cuvintele cheie: rinosinuzita fungica,
fungus ball, rinosinuzita fungica alergica, rinosinuzita fungica
invaziva acutd, rinosinuzita fungica invaziva cronica, rinosinu-
zita fungica invaziva granulomatoasa. A fost selectata si pro-
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What is not known yet, about the topic

Due to the lack of standard criteria for diagnosis and the
potential invasiveness of fungal rhinosinusitis, especially in
patients at risk, it is essential to have a correct and rapid di-
agnosis in order to initiate treatment as soon as possible for a
favorable prognosis.

Research hypothesis

Exposure of a narrative synthesis of contemporary lit-
erature and ample presentation of non-invasive and invasive
forms of fungal rhinosinusitis.

Article’s added novelty on this scientific topic

The article presents a summary of contemporary interna-
tional studies on the epidemiology, etiology, pathophysiology,
clinical picture, diagnosis, differentiated diagnosis, complica-
tions, treatment and prognosis of non-invasive and invasive
forms of fungal rhinosinusitis.

Abstract

Introduction. FRS remains a controversial disease, with
unclear pathophysiology, incomplete knowledge of epidemi-
ology and medical mycology. Further research is needed to
elucidate the exact etiological and pathogenetic role of fungal
species in CRS, improving the diagnosis and treatment of FRS
to determine a better prognosis.

Material and methods. From the PubMed and Scopus (El-
sevier) databases, articles published during the years 2000-
2017, were selected according to the keywords: fungal rhi-
nosinusitis, fungus ball, allergic fungal rhinosinusitis, acute
invasive fungal rhinosinusitis, chronic invasive fungal rhinosi-
nusitis, granulomatous invasive fungal rhinosinusitis. Infor-
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cesatd informatia despre epidemiologia, etiologia, fiziopatolo-
gia, tabloul clinic, diagnosticul, diagnosticul diferentiat, com-
plicatiile, tratamentul si prognosticul formelor non-invazive si
invazive de rinosinuzita fungica.

Rezultate. Dupa procesarea informatiei din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor de cautare,
au fost gasite 575 de articole privind RSF. Bibliografia finala
contine 52 de surse relevante, care au fost considerate repre-
zentative pentru materialele publicate la tema acestui articol
de sinteza.

Concluzii. RSF non-invazive includ infectiile fungice sa-
profite, fungus ball si RSF determinate de eozinofile. RSFI ne-
cesita un diagnostic de urgenta si un tratament precoce din
cauza prognosticului vital si functional rezervat.

Cuvinte cheie: rinosinuzita fungica, fungus ball, rinosinu-
zita fungica alergic3, rinosinuzita fungica invaziva acuta, rino-
sinuzita fungica invaziva cronica, rinosinuzita fungica invaziva
granulomatoasa.

Introducere

Rinosinuzita fungica (RSF) este una dintre cele mai provo-
catoare afectiuni pentru medicii otorinolaringologi, in primul
rand, din punct de vedere al diagnosticului si tratamentului [1,
2]. Din cauza lipsei criteriilor standard pentru diagnosticare
si potentialei invazivitati a RSF, in special, la pacientii cu risc,
este esential sa existe un diagnostic corect si rapid in scopul
initierii tratamentului cat de curand posibil, pentru un pro-
gnostic favorabil. Unica modalitate de a stabili un diagnostic
fiabil este realizarea examenului clinic detaliat si prelevarea
probelor de biopsie [3, 4, 5].

In pofida recunoasterii timp de peste doui secole a RSF
ca entitate grava si a rezultatelor tuturor studiilor care s-au
desfasurat In ultimii ani, afectiunea ramane o maladie contro-
versatd, cu fiziopatologie deocamdata neclara, cunostinte in-
complete despre epidemiologie si micologie medicala [3, 6].
Continuarea cercetdrilor este necesara pentru a elucida rolul
exact, etiologic si patogenetic, al speciilor de fungi in rinosi-
nuzita cronica (RSC), stabilirea diagnosticului si tratamentului
RSF, pentru a determina un prognostic mai bun [1, 7, 8].

Fungii sunt din ce 1n ce mai frecvent implicati ca un impor-
tant agent patogen in etiologia RSC - pot avea un rol minor, ca
parte a unei interactiuni mai complexe intre factori multipli
si, vice-versa, pot fi factorul principal in unele forme de RSC,
ins3d, fungii nu reprezinta un factor etiologic universal [5, 9].
Cu toate acestea, incidenta si prevalenta diverselor forme de
RSF nu a fost documentata cu precizie in studiile prospecti-
ve. Estimarea mecanismului fiziopatologic exact este crucial
pentru a stabili daca sunt necesare modificari in tratamentul
RSC si, daca da, cum trebuie abordate acestea [1, 6]. Pentru a
stabili strategii terapeutice adecvate si eficiente, si minimiza
efectele secundare, este necesar de elucidat mecanismele fizi-
opatologice prin care fungii initiaza sau perpetueaza inflama-
tia, natura interactiunilor fungice cu suprafata mucoaselor (de
exemplu, ca parte a unui biofilm, care reprezintd un mecanism
important de supravietuire a microorganismelor sau ca un in-
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mation on the epidemiology, etiology, pathophysiology, clini-
cal picture, diagnosis, differentiated diagnosis, complications,
treatment and prognosis of non-invasive and invasive forms of
fungal rhinosinusitis was selected and processed.

Results. After processing the information from the PubMed
and Scopus (Elsevier) databases, 575 articles on FRS were
found according to the search criteria. The final bibliography
contains 52 relevant sources, which were considered repre-
sentative for the materials published on the topic of this syn-
thesis article.

Conclusions. Non-invasive FRSs include saprophytic fun-
gal infections, fungus ball and FRS caused by eosinophils. IFRS
requires emergency diagnosis and early treatment due to the
reserved vital and functional prognosis.

Key words: fungal rhinosinusitis, fungus ball, allergic fun-
gal rhinosinusitis, acute invasive fungal rhinosinusitis, chronic
invasive fungal rhinosinusitis, granulomatous invasive fungal
rhinosinusitis.

Introduction

Fungal rhinosinusitis (FRS) is one of the most challenging
conditions for otolaryngologists, primarily in terms of diagno-
sis and treatment [1, 2]. Due to the lack of standard criteria
for diagnosis and the potential invasiveness of FRS, especially
in patients at risk, a correct and rapid diagnosis is essential in
order to initiate treatment as quickly as possible for a favora-
ble prognosis. The only way to make a reliable diagnosis is to
perform the detailed clinical examination and take the biopsy
samples [3, 4, 5].

Despite the recognition for over two centuries of FRS as a
serious entity and due to the results of all the studies carried
out in recent years, the condition is still a controversial dis-
ease, with an unclear pathophysiology, incomplete knowledge
about epidemiology and medical mycology [3, 6]. Further re-
search is needed to elucidate the exact etiological and patho-
genetic role of fungal species in chronic rhinosinusitis (CRS),
to improve the diagnosis and treatment of FRS to determine a
better prognosis [1, 7, 8].

Fungi are increasingly involved as an important pathogen
in the etiology of CRS; they may play a minor role, as part of a
more complex interaction between multiple factors and, vice
versa, they may be the main factor in some forms of CRS, how-
ever, fungi are not a universal etiological factor [5, 9]. However,
the incidence and prevalence of various forms of FRS have not
been accurately documented in prospective studies. Assess-
ment of the exact pathophysiological mechanism is crucial in
determining whether changes in CRS treatment are needed
and, if so, how to address them [1, 6]. In order to establish ap-
propriate and effective therapeutic strategies and minimize
side effects, it is necessary to elucidate the pathophysiological
mechanisms by which fungi initiate or perpetuate the inflam-
mation, the nature of fungal interactions with the mucosal
surface (for example, as part of a biofilm that represents an
important mechanism for microorganism survival or as a non-
specific invader of disturbed epithelial barriers), the optimal
methods of drug delivery [1, 3, 10].



vadator nespecific al barierelor epiteliale perturbate), meto-
dele optime de livrare a medicamentelor [1, 3, 10].

In contextul dezvoltirii si perfectionirii rapide a tehno-
logiilor de diagnostic si tratament, scopul acestui articol este
prezentarea sintezei celor mai recente date privind epidemi-
ologia, etiologia, fiziopatologia, tabloul clinic, diagnosticul, di-
agnosticul diferentiat, complicatiile, tratamentul si prognosti-
cul formelor non-invazive si invazive de RSFE.

Material si metode

Pentru realizarea obiectivului trasat, a fost efectuata cau-
tarea initiala a literaturii stiintifice de specialitate, identificate
de motorul de cautare Google Search si din bazele de date Pub-
Med si Scopus (Elsevier). Criteriile de selectare a articolelor au
inclus formele non-invazive si formele invazive ale rinosinu-
zitelor fungice dupa urmatoarele cuvinte cheie: ,rinosinuzita
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fungica”, ,fungus ball”, ,rinosinuzita fungica alergicad”, ,rinosi-
nuzita fungica invaziva acutd”, ,rinosinuzita fungica invaziva
cronicd”, ,rinosinuzita fungica invaziva granulomatoasa”.

Pentru selectarea avansata a surselor bibliografice, au fost
aplicate urmatoarele filtre: articole cu text integral, articole in
limba engleza, articole publicate in perioada anilor 2000-2016.
Dupa o analiza preliminara a titlurilor, au fost selectate articole
originale, editoriale, articole de sinteza narativa, sistematica si
meta-analiza, care contineau informatii relevante si concepte
contemporane despre etiopatogenia, diagnosticul si tratamen-
tul diferitor forme de RSF. Aditional, a fost realizata o cautare in
listele de referinte bibliografice ale surselor identificate in ve-
derea evidentierii unor publicatii suplimentare relevante, care
nu au fost gasite in timpul cautarii initiale In bazele de date.

Informatia din publicatiile incluse in bibliografie a fost adu-
natg, clasificata, evaluata si sintetizatd, evidentiind principalele
aspecte ale viziunii contemporane asupra epidemiologiei, etio-
logiei, fiziopatologiei, tabloului clinic, diagnosticului, diagnos-
ticului diferentiat, complicatiilor, tratamentul si prognosticului
formelor non-invazive si invazive de RSFE.

In scopul minimalizirii riscului de erori sistematice (bias)
in studiu, au fost efectuate cautari minutioase in bazele de date
pentru identificarea unui numar maxim de publicatii relevante
pentru scopul studiului. Au fost evaluate doar studiile ce inde-
plinesc criteriile de includere. Au fost utilizate criterii sigure de
excludere a articolelor din studiu, de asemenea, au fost analiza-
te atat cercetarile care aratd un rezultat pozitiv, cat si cercetari-
le care nu pun in evidenta beneficiul interventiei.

La necesitate, pentru precizarea unor notiuni, au fost consul-
tate surse aditionale de informatie. Publicatiile duplicate, arti-
colele care nu au corespuns cu scopul lucrarii si care nu au fost
accesibile pentru vizualizare integrald, au fost excluse din lista
publicatiilor generate de motorul de cautare.

Rezultate

Dupa procesarea informatiei identificate de motorul de
cautare Google Search si din bazele de date PubMed si Scopus
(Elsevier), conform criteriilor de cautare, au fost gasite 575 de
articole care abordeaza tematica RSF. Dupa analiza primara
a titlurilor, 74 de articole au fost calificate eventual relevante

Rinosinuzitele fungice

In the context of rapid development and improvement of
diagnostic and treatment technologies, the purpose of the ar-
ticle is to present a synthesis of the latest data on epidemiol-
ogy, etiology, pathophysiology, clinical picture, diagnosis, dif-
ferentiated diagnosis, complications, treatment and prognosis
of non-invasive and invasive forms of FRS.

Material and methods

In order to achieve the objective set, the initial search of
the scientific literature, identified by Google search engine,
PubMed and Scopus (Elsevier) databases, was carried out.
The criteria for the selection of articles included non-invasive
and invasive forms of fungal rhinosinusitis using the follow-
ing keywords: “fungal rhinosinusitis”, “fungus ball”, “allergic
fungal rhinosinusitis”, “acute invasive fungal rhinosinusitis”,
“chronic invasive fungal rhinosinusitis”, and “granulomatous
invasive fungal rhinosinusitis”.

For the advanced selection of bibliographic sources, the
following filters were applied: full text articles, articles in
English, articles published between 2000 and 2016. After a
preliminary analysis of the titles, original articles, editorials,
narrative synthesis, systematic and meta-analysis articles
containing relevant information and contemporary concepts
on the etiopathogenesis, diagnosis and treatment of various
forms of FRS were selected. In addition, search was performed
on the lists of bibliographic references of the sources identi-
fied in order to highlight relevant additional publications,
which were not found during the initial databases search.

The information from the publications included in the bib-
liography was collected, classified, evaluated and synthesized,
highlighting the main features of the contemporary vision on
epidemiology, etiology, pathophysiology, clinical picture, diag-
nosis, differentiated diagnosis, complications, treatment and
prognosis of non-invasive and invasive FRS forms.

In order to minimize the risk of systematic errors (bias) in
the study, a thorough search in the databases was performed
to identify the maximum number of publications relevant for
the study purpose. Only studies that met the validity criteria
were evaluated. Reliable criteria have been used to exclude
the articles from the study. Both the researches pointing out
positive results and the researches that do not highlight the
benefit of the intervention have been analyzed.

If necessary, to clarify some notions, were consulted addi-
tional sources of information. Duplicate publications, articles
that did not meet the purpose of the paper and which were not
accessible for full view, were excluded from the list of publica-
tions generated by the search engine.

Results

After processing the information identified by the Google
Search engine and from the PubMed and Scopus (Elsevier)
databases, according to the search criteria, were found 575
articles addressing the topic of FRS. After the primary analy-
sis of the titles, 74 articles were qualified possibly relevant for
the given synthesis. After the repeated review of the sources,
52 publications were finally selected relevant to the purpose.
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pentru sinteza data. Dupa trecerea in revista repetata a aces-
tor surse, au fost selectate, in cele din urma, 52 de publicatii
relevante scopului trasat. In bibliografia finald a lucrarii au
fost incluse 52 de articole, care au fost considerate reprezen-
tative pentru materialele publicate la tema acestui articol de
sinteza.

Publicatiile, continutul cdrora nu reflecta tema abordat3,
desi au fost selectate de programul de cdutare, precum si arti-
colele care nu au fost accesibile pentru vizionare libera si prin
baza de date HINARI (Health Internet Work Access to Research
Initiative) sau disponibile in biblioteca stiintifica medicalad a
Universitatii de Stat de Medicina si Farmacie ,Nicolae Teste-
mitanu”, au fost, ulterior, excluse din lista.

Rinosinuzitele fungice sunt divizate in doua categorii in
baza constatdrilor histopatologice - non-invazive si invazive.
Calificativul ,invazivitate” se refera la invazia mucoasei si a
osului sinusurilor, extinderea infectiei in structurile si in tesu-
turile adiacente. RSF non-invazive sunt subdivizate in: infectii
fungice saprofite, fungus ball si RSF determinate de eozinofile
(RSF alergica, RS mucin eozinofilica si RSF eozinofilicd). RSF
invazive (RSFI) includ trei subtipuri — RSFI acuta, RSFI cronica
si RSFI granulomatoasa [7, 11, 12].

Colonizarea locald cu fungi saprofiti se refera la infestarea
asimptomatica a crustelor mucoasei rinosinuzale cu fungi,
frecvent la pacientii care au suportat, anterior, o interventie
chirurgicald sinuzald. Posibilitatea de crestere in continua-
re poate duce la formarea de fungus ball. Totusi, majoritatea
pacientilor cu colonizare locala cu fungi foarte rar prezinta
consecinte clinice, sunt, de obicei, asimptomatici, au o evolutie
benigna si un tratament nu este necesar [3, 7, 13].

Fungus ball este o manifestare relativ mai putin frecventa
a RSF, localizatd, non-invaziva, deloc sau putin agresiva si ex-
tramucozala. Conform recentelor recomandari ale savantilor
(Thompson G. et al., 2012; Lop-Gros ]. et al., 2016), folosirea
termenilor vechi si nespecifici de ,aspergiloza”, ,aspergilom”
si ,micetom” nu este adecvata [13, 14].

Epidemiologie. Fungus ball apare la persoanele imunocom-
petente normale, de obicei, la varsta de 60-70 de ani, desi In
unele studii retrospective varsta a variat in limitele 14-87 de
ani. Exista o predilectie considerabila si constanta de sex fe-
minin de aproximativ 57-64%, cu un raport de 1,5-1,9:1 [3,
15, 16].

in genere, afectiunea este unilaterald, cu afectarea doar a
unui singur sinus (pand la 90-99% din cazuri) [12, 17]. Cea
mai frecventa localizare este sinusul maxilar (78-94%), urma-
ta de cel sfenoidal (4-15%). Implicarea sinusurilor etmoidale
(1-15%) este, frecvent, adiacenta sinusului maxilar [14, 17],
iar implicarea sinusurilor frontale este mult mai rara, insa mo-
tivul pentru acest fapt ramane neexplicat [17, 18]. O localizare
multi-sinuzala a fost constatata doar in 6-41% din cazuri, si-
nusurile fiind, in mare parte, invecinate, iar implicarea bila-
terald (3,3-10,3%) sau tripla (5,8-17,2%) a sinusurilor a fost
rara [1, 12, 15].

Conform datelor lui Bosi G. et al. (2012), fungus ball repre-
zinta 3,7% din toate cazurile de RSC inflamatorii care necesita
o interventie chirurgicala [15].

Etiologie. Agentul patogen cel mai frecvent implicat (in ta-
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The final bibliography comprised 52 articles considered rep-
resentative for the materials published on the topic of the syn-
thesis article.

The publications which did not reflect the topic addressed,
although were selected by the search program, as well as the
articles that were not accessible for free viewing through the
HINARI database (Health Internet Work Access to Research
Initiative) or available in the medical science library of Nicolae
Testemitanu State University of Medicine and Pharmacy, were
subsequently excluded from the list.

Fungal rhinosinusitis is divided into two categories based
on histopathological findings - non-invasive and invasive
ones. The term “invasiveness” refers to the invasion of the si-
nus mucosa and bone, the spread of infection in the adjacent
structures and tissues. Non-invasive FRSs are subdivided into
saprophytic fungal infections, fungus ball and FRS caused by
eosinophils (allergic FRS, eosinophilic mucin RS and eosi-
nophilic FRS), and invasive FRS (IFRS) includes three subtypes
- acute IFRS, chronic IFRS, and granulomatous IFRS [7, 11, 12].

Local colonization with saprophytic fungi refers to the
asymptomatic infestation of rhinosinus mucosal crusts with
fungi, frequently in patients who have previously undergone
sinus surgery. The possibility of further growth may lead to
the formation of fungus ball. However, most patients with lo-
cal colonization with fungi have clinical consequences very
rarely. They are usually asymptomatic, have a benign evolu-
tion and treatment is not necessary [3, 7, 13].

Fungus ball is a relatively less frequent manifestation of
FRS, being localized, non-invasive, nonaggressive or little ag-
gressive or extramucosal. According to recent recommenda-
tions of some scientists (Thompson G. et al., 2012; Lop-Gros
J. et al, 2016), the use of the old and unspecific terms of “as-
pergillosis”, “aspergilloma” and “mycetoma” is not appropriate
[13,14].

Epidemiology. Fungus ball occurs in normal immunocom-
petent persons, usually at the age of 60-70 years, although in
some retrospective studies the age ranged within 14-87 years.
There is a considerable and constant female predilection of
approximately 57-64%, with a ratio of 1.5-1.9:1 [3, 15, 16].

In general, the disease is unilateral, only one sinus being
affected (up to 90-99% of cases) [12, 17]. The most common
localization is the maxillary sinus (78-94%), followed by the
sphenoid sinus (4-15%). The involvement of ethmoid sinuses
(1-15%) is frequently adjacent to the maxillary sinus [14, 17],
and the involvement of frontal sinuses is much rarer, but the
reason of the involvement is still unexplained [17, 18].

According to Bosi G. et al. (2012), fungus ball accounts for
3.7% of all inflammatory CRS cases requiring surgery [15].

Etiology. The most commonly involved pathogen (in Euro-
pean countries) is Aspergillus (in 90-96% of cases), mainly As-
pergillus fumigatus, less commonly Aspergillus flavus, Aspergil-
lus niger and Aspergillus nidulans. The Mucorales species rank
second. Other species of fungi are rarely found: Cephalosporium,
Candida albicans, Scedosporium apiospermum, Cladosporium [1,
12,15,17].

The pathophysiology of sinus fungus ball remains un-
known. The disease develops under 2 conditions: the penetra-



rile europene) este Aspergillus (in 90-96% din cazuri), in prin-
cipal, Asperygillus fumigatus, mai rar, Aspergillus flavus, Asper-
gillus niger si Aspergillus nidulans. Pe locul doi se afla speciile
Mucorales. Mult mai rar sunt depistate alte specii de fungi: Ce-
phalosporium, Candida albicans, Scedosporium apiospermum,
Cladosporium [1, 12,15, 17].

Fiziopatologia fungus ball sinuzal ramane necunoscuta.
Afectiunea se dezvoltd in 2 conditii: patrunderea hifelor si
sporilor fungici intr-un sinus paranazal si crearea mediului
care contribuie la cresterea fungilor [15, 19, 20].

Au fost sugerate 3 posibile teorii de dezvoltare a fungus
ball: aerogend, odontogena si mixta. Acest fapt sugereaza ca
dereglarile imune si / sau factorii care afecteaza mucusul na-
zal pot fi mai importante 1n fiziopatologia RSF, decat variatiile
anatomice nazale cu obstructia complexului ostiomeatal [21,
22, 23, 24]. Exista tot mai multe dovezi ca, concomitent cu in-
fectia, raspunsurile inflamatorii imunologice la fungi au un rol
major in etiologia si fiziopatologia RSC [25].

Tabloul clinic la pacientii cu fungus ball este nespecific,
frecvent identic cu RSC bacteriana rezistenta la tratamentul
cu antibiotice. Ceea ce trebuie sa atraga atentia clinicianului
este unilateralitatea simptomatologiei: o senzatie de presiune
cronicd sau de dureri faciale care implicd unul dintre sinusuri-
le paranazale, acestea fiind completate de posibile simptome
asociate (rinoree mucopurulenta sau purulenta antero-poste-
rioarad, cruste la nivelul foselor nazale, cacosmie sau disosmie)
[1, 12, 14, 15]. Ocazional, pacientii pot prezenta simptome ne-
obisnuite - epistaxis, tulburari vizuale, convulsii, febra, tuse
si proptosis. In cazul unei localizari sfenoidale a fungus ball,
sunt frecvente cefaleea si algiile faciale [1, 14, 15]. Simptomele
sunt, de obicei, de lunga durata, pot fi prezente luni sau chiar
ani, iar fungus ball poate fi depistat ocazional. Circa 18% din
pacienti pot fi asimptomatici, iar 10% prezinta polipi nazali
(PN) [17, 26, 27].

Examenul endoscopic nazal este nespecific In majoritatea
cazurilor. Sinusoscopia (in cazul localizarii maxilare) poate
evidentia aspectul caracteristic de ,minge de fungi“ si ne per-
mite sa prelevam material pentru analiza fungologica si histo-
patologica [1].

Examenul radiologic clasic poate identifica arii hiperdense
focale, simuland un corp strain, ce reprezinta, de fapt, depozite
de fosfat de calciu aglomerate la nivelul zonelor de necroza mi-
celiana. Evocatoare este localizarea unilaterala a acestora [1].

TC rinosinuzald reprezintd cea mai fiabila metoda ima-
gistica de diagnostic, cu toate ca diagnosticul specific al RSF
necesitd o confirmare microscopica. in cazul examenului prin
TC, evocatoare pentru etiologia fungica (dar, fara a fi patogno-
monice) sau, mai degraba, asocierea acestora: prezenta unei
imagini de ,tonalitate metalica“ la nivel intrasinusal, cu aspect
de corp strdin; existenta calcificatelor multiple sau a microcal-
cificatelor de partea opacitatii sinuzale; continut heterogen,
unilateral sau, mai rar, la nivelul mai multor sinusuri; lipsa
zonelor de osteolizd, eventual doar o eroziune osoasa, pro-
babil, cauzata de compresia mecanica indelungatd, exercitata
de fungus ball la nivelul peretilor ososi, si o inflamatie cronica
non-granulomatoasa la nivelul mucoasei [12, 14, 15, 26].

Imagistica prin rezonanta magnetica (IRM) este mult mai
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tion of fungal hyphae and spores into a paranasal sinus and
the creation of a medium contributing to the growth of fungi
[15, 19, 20].

There are 3 possible theories of fungus ball development:
aerogenous, odontogenic and mixed [15, 19, 20]. It has been
suggested that immune disorders and / or factors affecting the
nasal mucus may be more important in FRS pathophysiology
than nasal anatomical variations with obstruction of the osti-
omeatal complex [21, 22, 23, 24]. There is growing evidence
that, along with infection, inflammatory immune responses to
fungi play a major role in the etiology and pathophysiology of
CRS [25].

The clinical picture in patients with fungus ball is nonspe-
cific, frequently identical with bacterial CRS resistant to antibi-
otic treatment. The unilateral symptomatology should attract
the clinician’s attention, namely: a sensation of chronic pres-
sure or facial pain that involves one of the paranasal sinuses,
these being complemented by possible associated symptoms
(mucopurulent or purulent anterio-posterior rhinorrhea,
crusts in nasal fossae, cacosmia or dysosmia) [1, 12, 14, 15]
Occasionally patients may have unusual symptoms - epistaxis,
visual disorders, seizures, fever, cough and proptosis. In the
case of sphenoid localization of fungus ball, headache and fa-
cial pain are common [1, 14, 15]. Symptoms are usually long
lasting, may be present for months or even years, and fungus
ball may be occasionally detected. About 18% of patients may
be asymptomatic and 10% have nasal polyps (NP) [17, 26, 27].

Nasal endoscopic examination is nonspecific in most cases.
Sinusoscopy (in the case of maxillary localization) can highlight
the characteristic feature of “fungus ball” and allows collecting
the material for fungal and histopathological analysis [1].

The classical radiological examination can identify focal
hyperdense areas, simulating a foreign body, which in fact rep-
resents calcium phosphate deposits agglomerated in the areas
of mycelial necrosis. Their unilateral localization is evocative
[1].

Computed tomography (CT) imaging is the most reliable
diagnostic imaging method, although the specific diagnosis of
FRS requires microscopic confirmation. In the case of CT ex-
amination, some signs are evocative for the fungal etiology (but
without being pathognomonic) or, rather, their association: the
presence of a “metallic tone” image at the intrasinus level with
a foreign body feature; the existence of multiple calcifications
or microcalcifications on sinus opacity; heterogeneous content,
unilaterally or, more rarely, in several sinuses; lack of osteoly-
sis areas, possibly only bone erosion, probably caused by pro-
longed mechanical compression, exerted by fungus ball on bone
walls, and chronic non-granulomatous inflammation of the mu-
cosa [12, 14, 15, 26].

Magnetic resonance imaging (MRI) is much less useful in
cases of FRS, but it is indicated in complicated forms, with ar-
eas of osteolysis and extension in adjacent tissues (invasive
FRS). Sinus content appears on MRI as a hypointense signal
or even absent signal at T1 and T2 (pseudotumoral image),
due to high protein density and dehydration of these caseous
masses, with increased concentrations of ferromagnetic ele-
ments [12, 26].
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putin utila in cazurile de RSF, dar este indicata in forme com-
plicate, cu zone de osteoliza si extindere 1n tesuturile adiacen-
te (RSF invazive). Continutul sinuzal apare la IRM ca un sem-
nal hipointens sau chiar semnal absent in T1 si T2 (imagine
pseudotumorald), din cauza densitatii proteice crescute si a
deshidratarii acestor mase cazeoase, cu concentratii crescute
de elemente feromagnetice [12, 26].

Istoricul medical, examenul clinic, examenul endoscopic si
examenul imagistic prezinta informatii valoroase doar pentru
suspiciunea de fungus ball, diagnosticul definitiv se bazeaza
pe evaluarea macroscopica, biopsia si examenul histopatolo-
gic ale pieselor chirurgicale [1, 15, 28].

Fungus ball, din punct de vedere anatomopatologic, este o
acumulare extramucozala de conglomerare dense de hife fun-
gice degenerande, presate sub forma de strat sau sferd in cavi-
tatea sinusurilor. Hifele se ramifica in unghi de 45° si masoara
3-6 micrometri in diametru, iar structurile sporulate ajung
pana la 30 micrometri [12, 26]. Importante pentru diagnosti-
cul pozitiv de fungus ball sunt lipsa invaziei fungice iIn mucoa-
sa sinuzala, vasele sangvine sau os, lipsa mucinei alergice in
sinusuri, lipsa reactiei granulomatoase, desi inflamatia croni-
ca non-granulomatoasa poate fi observata la nivelul mucoasei
[1,14,18].

Examenul micologic direct presupune examinarea pe lama
a masei cazeoase prelevate de la nivelul sinuzal, cu vizualiza-
rea la microscop a filamentelor miceliene si are rezultate pozi-
tive in 62-94% din cazuri [1, 12, 14, 18, 26]. Culturile micolo-
gice sunt mai putin importante in cazul fungus ball sinuzal, din
cauza cresterii fungice In doar 23-50% din culturi si rezultate-
lor fals-pozitive prin contaminare accidentald, dar si din cauza
sporilor saprofiti omniprezenti, fara semnificatie patologica la
persoanele sanatoase [1, 15, 17, 29].

Complicatiile sunt ocazional observate in fungus ball al si-
nusurilor paranazale netratat. Cea mai frecventa este RS bac-
teriand recurenta [17].

Diagnosticul diferentiat al fungus ball se face cu RSF inva-
ziva (RSFI), RSC bacteriang, rinoscleromul, leziunile benigne
ale sinusurilor (chist mucozal, polip antrocoanal, mucocele,
hematom, pseudotumora inflamatorie), tumorile benigne ale
sinusurilor (papilom sinonazal, leziune fibro-osoasa, tumorile
glandei salivare, tumorile mezenchimale - fibrom, lipom, mi-
xom etc.), tumorile maligne ale sinusurilor (carcinom, adeno-
carcinom, limfom) [28].

Tratament. Scopul tratamentului pacientilor cu fungus ball
este indepartarea chirurgicald a masei hifelor fungice cu resta-
bilirea drenajului si ventilarii sinusului afectat. In majoritatea
cazurilor, afectiunea este gestionata prin tehnici endoscopice
[12, 15, 30], iar interventia chirurgicala deschisa (Caldwell-
Luc), asociatd sau nu cu tratamentul endoscopic, este necesara
intr-un numar mic de cazuri [15, 17, 28]. Ambele tehnici, en-
doscopica si chirurgicald deschisa, au rezultate similare, insa
chirurgia endoscopica sinuzala este considerata ,standardul
de aur”, metoda mai putin invaziva si interventie chirurgicala
de prima linie, avand o rata de succes de 97% si o rata de com-
plicatii neglijabila [15, 28, 30].

Atat intraoperator, cat si postoperator, este esential de a re-
aliza irigarea sinusurilor cu solutii saline, care cresc CMC, faci-
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The medical history, clinical examination, endoscopic ex-
amination and imaging examination present valuable infor-
mation only for the suspicion of fungus ball, the definitive
diagnosis is based on the macroscopic evaluation, biopsy and
histopathological examination of surgical parts [1, 15, 28].

Fungus ball, from an anatomopathological point of view,
is an extramucosal accumulation of dense conglomerations
of degenerating fungal hyphae, pressed as a layer or sphere
into the sinus cavity. The hyphae branch at an angle of 452
and measure 3-6 micrometers in diameter, and the sporulated
structures reach up to 30 micrometers [12, 26]. The lack of
fungal invasion in the sinus mucosa, blood vessels or bone, the
absence of allergic mucin in sinuses and the lack of granulo-
matous reaction [1, 14, 18] are important for the positive di-
agnosis of fungus ball.

The direct mycological examination involves the examina-
tion on the microscope slide of the caseous mass taken from
the sinus and microscopic visualization of the myecelial fila-
ments and positive results in 62-94% of cases [1, 12, 14, 18,
26]. Mycological cultures are less important in the case of si-
nus fungus ball, because of the fungal growth in only 23-50%
of the cultures and the false-positive results by accidental
contamination, but also because of the ubiquitous saprophytic
spores without pathological significance in healthy persons
[1,15,17,29].

Complications are occasionally observed in untreated fun-
gus ball of the paranasal sinuses. Recurrent bacterial RS is the
most common [17].

The differentiated diagnosis of fungus ball is made with in-
vasive FRS (IFRS), bacterial CRS, rhinoscleroma, benign sinus
lesions (mucosal cyst, antrochoanal polyp, mucocele, hemato-
ma, inflammatory pseudotumor), benign sinus tumors (sino-
nasal papilloma, fibro-osseous lesion, salivary gland tumors,
mesenchymal tumors - fibroma, lipoma, myxoma etc.), malig-
nant sinus tumors (carcinoma, adenocarcinoma, lymphoma)
[28].

Treatment. The purpose of the treatment of patients with
fungus ball is surgical removal of the fungal hyphae mass with
the restoration of drainage and ventilation of the affected si-
nus. In most cases, the condition is managed by endoscopic
techniques [12, 15, 30], and open surgery (Caldwell-Luc),
whether associated or not associated with endoscopic treat-
ment, is required in a small number of cases [15, 17, 28]. Both
techniques - endoscopic and open surgery, have similar re-
sults, but endoscopic sinus surgery is considered the “gold
standard”, less invasive method and first-line surgery, with a
success rate of 97% and a negligible complication rate [15, 28,
30].

Both intraoperatively and postoperatively, it is essential to
perform sinus irrigation with saline solution, which increases
the mucociliary clearence, facilitates the elimination of mu-
coid secretions and the removal of any fungal residues. Intrasi-
nus cortisone instillations may also be used intraoperatively,
and systemic or local antifungal treatment is rarely required
[17,31].

The prognosis in patients with fungus ball treated surgi-
cally (wide opening of the affected sinus and complete re-



liteaza eliminarea secretiilor mucoide si indepartarea eventu-
alelor reziduuri fungice. De asemenea, se pot utiliza intraope-
rator instilatii cortizonice intrasinusale. Rareori este necesar
un tratament antifungic sistemic sau local [17, 31].

Prognosticul la pacientii cu fungus ball tratati chirurgical
(deschidere largd a sinusului afectat si indepartarea completa a
hifelor fungice) este foarte bun [32]. Ratele de vindecare sunt de
98-100% [18]. In cazul interventiei chirurgicale riguroase, reci-
divele fungus ball sunt o exceptie - ratele generale de recidive,
raportate in literatura de specialitate, variaza de la 0% pana la
10% din cazuri [32].

Astfel, fungus ball a sinusurilor paranazale are o prezentare
clinicopatologica distinctiva. Boala apare, mai frecvent, la pa-
cientii varstnici, cu o varsta medie de 64 de ani si predomina
la genul feminin. Clasic, implica un singur sinus paranasal, in
mai mult de 90% din cazuri, cel mai frecvent, in sinusul maxilar
si poate fi prezentd o distrugere osoasa asociata. Descoperirile
caracteristice imagistice si examenul histopatologic confirma
diagnosticul. Calcificarea si / sau eroziunea peretelui sinusu-
lui intern la TC, sunt considerate cele mai specifice si au un rol
puternic sugestiv pentru un diagnostic corect. La interventie,
se depisteaza, de obicei, 0 masa cazeoass, friabila, verde, maro,
neagra sau galbend. Aceasta masa usor se separa de mucoasa
de baza. Existd o imagine histopatologica caracteristica — agre-
garea lumenului hifei fungice. Chirurgia endoscopica a sinusu-
lui este tratamentul de baza, cu rezultate excelente si o morbi-
ditate limitatd, care nu necesita tratament antifungic local sau
sistemic.Rinosinuzita fungicd alergicd (RSFA) este o forma dis-
tincta si frecventa de RSF cu formarea PN, o inflamatie fungica
non-invaziva mediata imunologic, o afectiune cronica, hiper-
trofica si refractara a sinusurilor, cu o inclinatie marcata pentru
recurentd. Maladia se caracterizeaza prin acumularea mucinei
fungice alergice la nivelul sinusurilor nazale, hipersensibilita-
te de tipul 1, imagine histologica caracteristica si o predilectie
pentru formarea mucocele si eroziunilor osoase [1, 33, 34, 35].

Epidemiologie. RSFA este tot mai frecventa in diferite regi-
uni geografice, Indeosebi cu climat cald si umed. RSFA afectea-
za adolescentii si adultii tineri cu varsta cuprinsa intre 20 si
42 de ani si o varsta medie de diagnostic de 21,9 ani. Pacientii
sunt, in general, din grupuri socio-economice vulnerabile, de
obicei, imunocompetenti si cu antecedente de atopie, desi nu
toti prezinta un istoric de rinita alergica (RA) sau astm [36,
37,38].

Incidenta si prevalenta reala a RSFA este necunoscuta. In-
cidenta globala a maladiei este estimata la 5-12% din toate
cazurile de afectiuni sinuzale hipertrofice care necesita inter-
ventie chirurgicala. RSFA, diagnosticata conform criteriilor
Bent si Kuhn, prezinta variatii geografice si afecteaza 4-25%,
iar n India de Nord chiar pana la 51%, din toate cazurile de
RSC care necesita interventii chirurgicale [38, 39, 40]. La 33-
100% dintre pacientii cu RSFA este asociat astmul, la peste
27% - hipersensibilitatea la aspirina, la 60-100% - un istoric
de RA, iar la 70-90% - semne de atopie [35, 39, 41].

Etiologie. Afectiunea este considerata o reactie alergica la
fungi. Fungii cauzali sunt, de obicei, din familia Dematiaceous
- una din multiplele grupuri specifice de fungi, recunoscute
pentru potentialul sdau patogen. Printre acestea, Bipolaris spi-
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moval of fungal hyphae) is very good [32]. The recovery rates
are 98-100% [18]. In the case of rigorous surgery, fungus ball
recurrences are an exception - the general recurrence rates
reported in the literature range from 0% to 10% of cases [32].

Thus, fungus ball of the paranasal sinuses has a distinctive
clinicopathological presentation. The disease occurs more fre-
quently in elderly patients, with a mean age of 64 years, and
has a female predominance. Classically, it involves a single
paranasal sinus in more than 90% of cases, most commonly
the maxillary sinus, and associated bone destruction may be
present. Characteristic imaging findings and histopathologi-
cal examination confirm the diagnosis. Calcification and / or
erosion of the inner sinus wall on CT scan are considered the
most specific and have a strongly suggestive role for a correct
diagnosis. At surgery, there is usually a cheesy, friable, green,
brown, black or yellow mass. The lesion is easily separated
from the underlying mucosa. There is a characteristic his-
topathological image - luminal aggregation of fungal hyphae.
Endoscopic sinus surgery is the basic treatment with excellent
results and limited morbidity that does not require local or
systemic antifungal treatment.

Allergic fungal rhinosinusitis (AFRS) is a distinct and fre-
quent form of FRS with NP formation, an immunologically
mediated non-invasive fungal inflammation, a chronic, hyper-
trophic and refractory sinus disease, with a marked recurrence
tendency. The disease is characterized by the accumulation of
allergic fungal mucin in the nasal sinuses, type 1 hypersensi-
tivity, characteristic histological image and a predilection for
mucocele formation and bone erosion [1, 33, 34, 35].

Epidemiology. AFRS is increasingly common in different ge-
ographical regions, especially in hot and humid climate. AFRS
affects adolescents and young adults between the ages of 20
and 42, with the mean age of diagnosis of 21.9 years. Patients
are generally from vulnerable socio-economic groups, usually
immunocompetent and with a history of atopy, although not
all have a history of allergic rhinitis (AR) or asthma [36, 37,
38].

The actual incidence and prevalence of AFRS is unknown.
The overall incidence of the disease is estimated in 5-12% of
all cases of hypertrophic sinus disorders that require surgery.
AFRS, diagnosed according to the Bent and Kuhn criteria, has
geographical variations and affects 4-25%, and in North India
even up to 51%, of all CRS cases requiring surgery [38, 39, 40].
Asthma is associated in 33-100% of patients with AFRS, in
over 27% - hypersensitivity to aspirin, in 60-100% - a history
of AR, and 70-90% - signs of atopy [35, 39, 41] .

Etiology. The condition is considered an allergic reaction to
fungi. The causative fungi are usually from the Dematiaceous
family - one of the many specific groups of fungi, recognized
for its potential pathogen. Among them, Bipolaris spicifera is
the most common species. Among other types of fungi are
Aspergillus, Alternaria, Curvularia, Exserohilum, Drechslera,
Helminthosporium and Fusarium [13, 39, 40, 41].

The pathophysiology of AFRS remains unknown and con-
troversial. Allergy mediated by IgE (type I hypersensitivity)
and possibly mediated by IgG - immune complexes (type III
hypersensitivity), according to the Gell and Coombs classifi-
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cifera este cea mai frecventa specie. Alte tipuri de fungi depis-
tati sunt Asperygillus, Alternaria, Curvularia, Exserohilum, Dre-
chslera, Helminthosporium si Fusarium [13, 39, 40, 41].

Fiziopatologia RSFA ramane necunoscuta si controversata.
Alergia mediata de IgE (hipersensibilitate de tipul I) si, posi-
bil, mediata de IgG - complexe imune (hipersensibilitate de
tipul III), conform clasificarii Gell si Coombs, cu declansarea,
ulterioard, a unui raspuns inflamator intens cu eozinofile si
edem tisular este consideratd un factor fiziopatologic impor-
tant In dezvoltarea RSFA. Edemul tisular si alti factori de risc
(modificarile anatomice septale sau hipertrofia cornetelor cu
obstructia ostiumului sinuzal) favorizeaza staza secretiilor in
sinusuri, fapt care creeaza un mediu anaerob ideal pentru pro-
liferarea ulterioara a fungilor cu cresterea gradului de expune-
re antigenica si posibilitatii declansarii reactiilor alergice. La
un moment dat, ciclul devine autoperpetuat si rezulta in pro-
dusul acestui proces: mucina alergica - materialul care umple
sinusurile implicate la pacientii cu RSFA. Leziunea se poate
extinde pana la implicarea altor sinusuri, cauzand expansiune
osoasa si eroziune [13, 35, 37].

Diagnosticul RSFA incepe cu o anamneza detaliatad. Exista
unele aspecte clinice care prezinta un semn de alerta pentru
clinician: varsta pacientului (de obicei tineri, cu varsta medie
de 22 de ani), imunocompetenti, cu un tablou clinic indelungat
de RSC [1, 33, 37, 39]. La examenul fizic, PN sunt o constatare
universalad endoscopica, dar, in cazuri mai severe, pot fi identi-
ficate diplopie, ptoza si telecantus [34, 37, 40].

In cavititile sinuzale se dezvolti cruste nazale cu o consis-
tentd semisolidd, groasa, vascoasa si colorata galben-verde,
alb-cafeniu, gri, maro sau negru, cu consistenta de unt de ara-
hide din cauza suprainfectiei bacteriene sau materialului fun-
gic. Aceasta consta din fungi si mucina (o secretie pe baza de
glicoproteine, bogata in carbohidrati) - mucus eozinofilic sau
mucina fungica alergica. Eozinofilele sunt componentul celular
predominant si consistent al mucusului eozinofilic [38, 41, 42].

Cea mai importanta parte a diagnosticului RSFA este exa-
menul histopatologic. Evaluarea histologica a specimenului
biopsic sau chirurgical releva o triada: eozinofilie, cristale
Charcot-Leyden si hife fungice non-invazive ramificate ex-
tramucozale. Prezenta fungilor in mucin, dar nu in tesuturile
pacientilor cu RSFA, diferentiaza RSFA de RSFI [37, 40, 43].
Culturile fungice ale mucinei eozinofilice pot prezenta unele
dovezi de sustinere a diagnosticului si tratamentului RSFA, dar
trebuie sa fie interpretate cu prudenta. Examenul histologic al
mucinei alergice ramane cel mai fiabil indicator al RSFA [37].

Imaginile TC frecvent prezinta un material dens, hetero-
gen, asimetric care umple si extinde unul sau mai multe sinu-
suri paranazale. Sunt prezente zone de intensitate eterogena
a semnalului in sinusurile afectate, semn denumit ,,dublu den-
sitate”. In cazuri mai severe, prin eroziunea oaselor adiacente
si extensia sinusurilor, afectiunea se extinde in tesuturile adi-
acente, inclusiv in spatiile ocupate de organe vitale - creier,
orbitd si vase mari. in functie de studiu, frecventa eroziunii
osoase variazd de la 19% pana la 98% [37, 38, 40]. Aspecte-
le caracteristice ale IRM sunt zonele centrale hipointense sau
lipsa semnalului in T1/T2, cu cresterea semnalului periferic
T1siT2[1, 35, 40].
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cation, with the subsequent onset of an intense inflammatory
response with eosinophils and tissue edema is considered a
physiopathologically important factor in the development of
AFRS. Tissue edema and other risk factors (septal anatomical
changes or hypertrophy of the conchae with the obstruction of
the sinus ostium) favor stasis of sinus secretions, which creates
an ideal anaerobic environment for the further proliferation of
fungi with the increased degree of antigenic exposure and the
possibility of triggering allergic reactions. At one point, the cy-
cle becomes self-perpetuating and results in the process prod-
uct: allergic mucin - the material that fills the sinuses involved
in patients with AFRS. The lesion may extend to the involve-
ment of other sinuses, causing bone expansion and erosion [13,
35, 37].

The AFRS diagnosis begins with a detailed history. There
are some clinical aspects that present a warning sign for the
clinician: patient's age (usually young people, with a mean
age of 22 years), immunocompetent, with a long-term clinical
picture of CRS [1, 33, 37, 39]. On physical examination, NPs
are a universal endoscopic finding, but in more severe cases
diplopia, ptosis and telecanthus can be identified [34, 37, 40].

Nasal crusts develop in sinus cavities having a semi-solid,
thick and viscous consistency, yellow-green, white-brown,
gray, brown or black colour, a peanut butter consistency due
to bacterial superinfection or fungal material. It consists of
fungi and mucin (a glycoprotein-based secretion, rich in car-
bohydrates) - eosinophilic mucus or allergic fungal mucin.
Eosinophils are the predominant and consistent cellular com-
ponent of eosinophilic mucus [38, 41, 42].

The histopathological examination is the most important
part of AFRS diagnosis. Histological evaluation of the biopsy
or surgical specimen reveals a triad: eosinophilia, Charcot-
Leyden crystals and extramucosal branched non-invasive
fungal hyphae. The presence of fungi in mucin, but not in the
tissues of patients with AFRS, differentiates AFRS from IFRS
[37,40, 43]. The fungal cultures of the eosinophilic mucin may
have some evidence to support the diagnosis and treatment
of AFRS, but must be interpreted with caution. Histological
examination of the allergic mucin remains the most reliable
indicator of AFRS [37].

The CT images frequently show a dense, heterogeneous,
asymmetrical material that fills and extends one or more
paranasal sinuses. There are areas of heterogeneous inten-
sity of the signal in the affected sinuses, a sign called “double
density”. In more severe cases, due to erosion of the adjacent
bones and extension of sinuses, the disease extends into the
adjacent tissues, including the spaces occupied by vital organs
- brain, orbit and large vessels. Depending on the study, the
frequency of bone erosion ranges from 19% to 98% [37, 38,
40]. The characteristic features of MRI are the central hypoin-
tense areas or the lack of signal in T1/T2, with the increase of
the peripheral signal T1 and T2 [1, 35, 40].

The most commonly used diagnostic criteria for AFRS
were proposed by Bent and Kuhn in 1994. In order to make
a positive diagnosis, patients must meet all 5 major criteria.
Minor criteria only serve to support the diagnosis, to describe
each patient individually [21, 34, 38].



Cele mai frecvent utilizate criterii de diagnostic ale RSFA
au fost propuse de Bent si Kuhn in anul 1994. Pentru a con-
stata un diagnostic pozitiv, pacientii trebuie sa indeplineasca
toate cele 5 criterii majore. Criteriile minore au doar rolul de a
sprijini diagnosticul, pentru a descrie fiecare pacient in parte
[21, 34, 38].

Criteriile de diagnostic majore ale RSFA sunt: a) mucina
eozinofilica fara invazie fungicd; b) colorare pozitiva pentru
fungi a continutului sinusurilor, fara invazie fungica in tesu-
tul sinusurilor; c) PN cu o incidenta variind de la 75% pana
la 100% din cazuri; d) semne imagistice caracteristice care
reflecta structura excrescentelor dezvoltate 1n sinusuri si e)
tipul I de hipersensibilitate la fungi (istoric, teste cutanate sau
serologice) [24, 39, 43].

Celelalte 6 criterii sunt minore: 1) astm in antecedente; 2)
predominanta unilaterala; 3) dovada imagistica de eroziune
0so0asa; 4) cultura fungica rinosinuzald pozitiva; 5) prezenta
cristalelor Charcot-Leyden in probele preluate in timpul inter-
ventiei chirurgicale si 6) eozinofilie serica [1, 35, 39].

Diagnosticul diferential. Problema principala a diagnos-
ticului este diferentierea RSFA de alte afectiuni micotice ale
sinusurilor paranazale: colonizarea localad cu fungi saprofiti,
fungus ball, RS mucin eozinofilica, diferite forme de RSFI etc.
(Tabelul 1) [1, 37, 42].

Tratamentul optim al pacientilor cu RSFA nu este deo-
camdata clar pana in prezent si nu exista niciun tratament de
succes pe termen lung. Controlul RSFA necesita indepartarea
secretiilor pentru eliminarea antigenului si restaurarea dre-
najului sinuzal normal (tratament chirurgical) si controlul
recurentelor (tratament medicamentos). Sunt utilizate com-
binatii de metode chirurgicale si medicale (corticosteroizi,
medicamente antifungice si imunoterapie) pentru gestio-
narea complicatiilor cu ameliorarea simptomelor. Scopul in-
terventiei chirurgicale este eliminarea completa a secretiilor
locale, mucinei alergice si resturilor de fungi, extragerea PN,
marsupializarea sinusurilor implicate cu prezervarea si men-
tinerea integritatii mucoasei subiacente si accesului pentru
tratamentul postoperator, cu prevenirea ulterioard, pe termen
lung, a recurentei, fie prin imunomodulare (imunoterapie si/
sau corticosteroizi) sau remedii antimicrobiene fungistatice.
Chirurgia endoscopica a sinusurilor este necesara pentru cele
mai multe cazuri si este 0 componenta importantd a manage-
mentului RSFA [24, 38, 39].

Un acceptat regim medical preoperator este initierea tera-
piei cu corticosteroizi sistemici (0,5-1,0 mg/kg/zi de predni-
son), aproximativ 1 saptamana inainte de interventia chirur-
gicald, pentru a reduce inflamatia intranazala si volumul PN.
Corticosteroizii sunt cei mai eficienti agenti In prevenirea re-
cidivelor, iar 1n cazuri selectate, sunt utilizati drept tratament
de prima linie. In plus, antibioticele sunt administrate preope-
rator ca urmare a RS bacteriene concomitente frecvente, pos-
tobstructive [33, 37].

Ingrijirile postoperatorii incep imediat dupa interventia
chirurgicald prin irigare salina nazala. Corticosteroizii siste-
mici, initiati pana la interventia chirurgicala, se continua in pe-
rioada postoperatorie. Corticosteroizii, administrati sistemic
sau sub forma de spray-uri nazale, sunt agentii cei mai eficienti
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The major diagnostic criteria for AFRS are: a) eosinophilic
mucin without fungal invasion; b) positive fungal staining of
sinus content, without fungal invasion in sinus tissue; c) NP
with an incidence ranging from 75% to 100% of cases; d)
characteristic imaging signs reflecting the structure of the ex-
crescences developed in sinuses and e) type I hypersensitivity
to fungi (history, skin tests, or serological tests) [24, 39, 43].

The other 6 criteria are minor: 1) history of asthma; 2) uni-
lateral predominance; 3) imaging evidence of bone erosion;
4) positive rhinosinus fungal culture; 5) presence of Charcot-
Leyden crystals in samples taken during surgery; and 6) se-
rum eosinophilia [1, 35, 39].

Differential diagnosis. The main problem of the diagnosis
is the differentiation of AFRS from other fungal diseases of the
paranasal sinuses: local colonization with saprophytic fungi,
fungus ball, and eosinophilic mucin RS, different forms of IFRS
etc. (Table 1) [1, 37, 42].

The optimal treatment of patients with AFRS is still unclear
to date and there is no successful long-term treatment. The
management of AFRS requires the removal of secretions for
antigen elimination and restoration of normal sinus drainage
(surgical treatment) and recurrence control (drug treatment).
Combinations of surgical and medical methods (corticoster-
oids, antifungal drugs and immunotherapy) are used to man-
age the complications with symptoms relief. The purpose of
the surgery is to completely eliminate local secretions, allergic
mucin and fungal residues, to perform the extraction of NP,
marsupialization of the involved sinuses by preserving and
maintaining the integrity of the underlying mucosa and ac-
cess for post-operative treatment with the subsequent long-
term prevention of recurrence either by immunomodulation
(immunotherapy and/or corticosteroids) or fungistatic anti-
microbial remedies. Endoscopic sinus surgery is required for
most cases and is an important component of AFRS manage-
ment [24, 38, 39].

The accepted preoperative medical regimen includes the
initiation of systemic corticosteroid therapy (0.5-1.0 mg/kg/
day of prednisone) approximately a week prior to surgery to
reduce intranasal inflammation and NP volume. Corticoster-
oids are the most effective agents in the prevention of relapses,
and in selected cases are used as a first-line treatment. In addi-
tion, antibiotics are administered preoperatively as a result of
common post-obstructive concomitant bacterial RS [33, 37].

The post-operative care begins immediately after surgery
by saline nasal irrigation. Systemic corticosteroids, initiated
before surgery, are continued during the postoperative peri-
od. Corticosteroids, administered systemically or in the form
of nasal sprays, are the most effective agents in preventing
recurrences and selecting cases for first-line treatment. Pred-
nisolone, administered orally, beginning with 0.4-0.6 mg/kg/
day post-operatively is recommended with a gradual reduc-
tion by 0.1 mg/kg/day every 4 days to 0.2 mg/kg/day. After
maintaining the mucosa normal for 4 months, the dose is re-
duced to 0.1 mg/kg/day for another two months. Intranasal
local corticosteroids (budesonide) are accepted as standard
treatment in long-term postoperative medical management
[24, 34, 35, 38].
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in prevenirea recurentelor si selectarea cazurilor pentru trata-
mentul de prima linie. Se recomanda prednisolon, administrat
pe cale orala, incepand cu 0,4-0,6 mg/kg/zi postoperator, cu
reducerea treptata, cu 0,1 mg/kg/zi la fiecare 4 zile, pana la
0,2 mg/kg/zi. Dupa mentinerea normala a mucoasei timp de
4 luni, doza este redusa la 0,1 mg/kg/zi pentru inca doua luni.
Corticosteroizii locali intranazal (budesonida) sunt acceptati
ca tratament standard in managementul medical postopera-
tor pe termen lung [24, 34, 35, 38].

Tratamentul non-steroidian este atractiv si rational, dar cu
dovezi minime de eficienta si include utilizarea antagonistilor
receptorilor sau inhibitorilor sintezei de leucotriene (monte-
lukast), anticorpilor monoclonali selectivi anti-IgE (omalizu-
mab), imunoterapiei cu antigene fungice specifice, preparate-
lor antifungice sistemice (itraconazol - cate 200 mg de doua
ori pe zi peroral, o perioada cuprinsa intre 3 saptamani si 6
luni postoperator, ketoconazol, fluconazol) si gelurilor cu anti-
biotice impregnate cu steroizi [24, 38, 39, 40].

Imunoterapia cu antigene fungice specifice poate fi consi-
derata ca o optiune suplimentara de tratament pentru abor-
darea afectiunii alergice concomitente la pacientii cu RSFA
[40]. Imunoterapia reduce formarea crustelor, dezvoltarea PN,
necesitatea utilizarii corticosteroizilor sistemici si rata de in-
terventii chirurgicale repetate [35].

O interventie chirurgicald, atat in monoterapie, cat si in
combinatie cu alte tratamente medicale, conduce la ameliora-
rea rezultatelor, insa rata de recurenta a PN si mucusului eo-
zinofilic este extrem de ridicat. Tratamentul medical conser-
vator, fara interventie chirurgicald, nu este eficient pe termen
lung [24, 33, 34].

O intelegere mai buna a RSFA a condus la unele schimbari
in conceptul de management al acestei afectiuni. Tratamentul
chirurgical si-a plasat accentele de la interventiile radicale
la procedee mai conservatoare cu prezervare tisulara, bazat
aproape complet pe tehnicile endoscopice. Terapia medicala
s-a deplasat de la tratamentul antifungic sistemic la diferite
forme de tratament local si imunomodulator. Actualmente,
standardul de aur este considerata chirurgia endoscopica
combinata cu tratament anti-inflamator [37, 39, 40].

Complicatii. Pe langa potentialele complicatii ale inter-
ventiilor chirurgicale rinosinuzale (riscul accidentarii orbitei
si/sau penetradrii intracraniene), este un risc suplimentar de
afectare a structurilor expuse (dura mater si orbita), deoarece,
adesea, afectiunea se limiteaza cu aceste structuri, fara sa le
invadeze [42]. Extinderea RSFA dincolo de limitele sinusurilor
paranazale apare in orbitd, fosele craniene anterioara, medie
si posterioara [37, 44].

Implicarea orbitei fara pierderea vederii a fost constatata
in 14,6% dintre pacienti si rezultd, mai frecvent, in proptosis
(6,1%) si telecantus (7,3%). Pierderea vederii (3,7%) este re-
versibild cu tratamentul chirurgical imediat al afectiunii de
baza [37].

Evolutie si prognostic. RSFA este o inflamatie fungica non-
invaziva, rezistentd, imunologic mediatd, cu o inclinatie mar-
cata pentru recurenta. Interventia chirurgicala pentru RSFA
fara tratament medical postoperator este asociata cu rate de
recurentd de pana la 100%. Ratele globale de recurenta preco-
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Non-steroidal treatment is attractive and rational, but with
minimal evidence of efficacy, and includes the use of leuko-
triene receptor antagonists or leukotriene synthesis inhibi-
tors (montelukast), selective anti-IgE monoclonal antibodies
(omalizumab), immunotherapy with specific fungal antigens
systemic antifungal preparations (itraconazole - 200 mg twice
daily orally, between 3 weeks and 6 months postoperatively,
ketoconazole, fluconazole) and steroid-impregnated antibi-
otic gels [24, 38, 39, 40].

Immunotherapy with specific fungal antigens may be con-
sidered as an additional treatment option for treating con-
comitant allergic disease in patients with AFRS [40]. Immu-
notherapy reduces crust formation, NP development, the need
for systemic corticosteroids and the rate of repeated surgery
[35].

Surgery, both alone and in combination with other medical
treatments, leads to improved outcomes, but the recurrence
rate of NP and eosinophilic mucus is extremely high. Conserv-
ative medical treatment, without surgery, is not effective in the
long term [24, 33, 34].

A better understanding of AFRS has led to some changes in
the management concept of this condition. The surgical treat-
ment has shifted from radical interventions to more conserva-
tive procedures with tissue preservation, based almost entire-
ly on endoscopic techniques. Medical therapy has shifted from
systemic antifungal treatment to various forms of local and
immunomodulatory treatment. Currently, endoscopic surgery
combined with anti-inflammatory treatment is considered the
gold standard [37, 39, 40].

Complications. In addition to the potential complications
of rhinosinus surgery (risk of orbital and/or intracranial pen-
etration), there is an additional risk of damage to exposed
structures (dura mater and orbit), as the disease is often limit-
ed to these structures, without invading them [42]. The exten-
sion of AFRS beyond the limits of the paranasal sinuses occurs
in orbit, the anterior, middle and posterior cranial fossae [37,
44].

Orbital involvement without loss of vision has been found
in 14.6% of patients and results, more frequently, in proptosis
(6.1%) and telecanthus (7.3%). Vision loss (3.7%) is revers-
ible with immediate surgical treatment of the underlying con-
dition [37].

Evolution and prognosis. AFRS is a non-invasive, resistant
and immunologically mediated fungal inflammation, with a
marked tendency to recur. Surgery for AFRS without postop-
erative medical treatment is associated with recurrence rates
of up to 100%. Global rates of early (months) or late (years)
recurrence vary from 10% to 100% with varying degrees of
severity [35, 37, 40].

FRSs determined by eosinophils represent a heterogene-
ous group of entities, of which AFRS, eosinophilic mucin RS
and eosinophilic FRS are distinct sub-categories. These condi-
tions are related and poorly differentiated syndromes, and all
refer to CRS (lasting >12 weeks), accompanied by opacifica-
tion of sinuses with allergic mucin or a dense and thickened
mucus, ranging from light brown to brown or black [13].

The reason for this subclassification is accounted for the
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ce (luni) sau tardiva (ani) variaza de la 10% pana la 100% cu
diferite grade de severitate [35, 37, 40].

RSF determinate de eozinofile reprezinta un grup eterogen
de entitati, dintre care RSFA, RS mucin eozinofilica si RSF eo-
zinofilica sunt subcategorii distincte. Aceste afectiuni sunt sin-
droame inrudite, slab diferentiate si toate se refera la RSC (cu
o duratd >12 saptamani), insotita de opacifierea sinusurilor cu
mucind alergica sau o Ingrosare densa de mucus, de culoare
care variaza de la cafeniu-deschis pand la maro sau negru [13].

Motivul acestei subclasificari este determinat de faptul ca
inflamatia eozinofilica este o caracteristica importanta in pa-
togeneza RSC, chiar daca factori cauzali multipli - alergici si
non-alergici, contribuie la aceasta. O alta observatie importan-
ta este asocierea puternica clinica si patologica a eozinofiliei
cu astmul. In schimb, procesele patologice, considerate cele
mai probabile in RSC fara inflamatie eozinofilica, sunt modi-
ficarile care afecteaza imunitatea (innascuta sau dobandita)
locala sau sistemicd, CMC sau ventilatia sinusurilor [25].

RS mucin eozinofilicd a fost descrisa de Ferguson in anul
2000 ca o afectiune sistemica cu dereglarea controlului imu-
nologic, asociatd cu eozinofilia cdilor respiratorii superioare
si inferioare si lipsa fungilor in mucina eozinofilica [6, 7, 45].
Spre deosebire de RSFA, in care aproximativ 40% dintre paci-
enti prezinta astm, in RS mucin eozinofilica peste 90% dintre
pacienti prezinta astm. RS mucin eozinofilica apare bilateral,
pe cand RSFA poate fi unilaterald. Nu exista nicio dovada de in-
fectie cu Aspergillus la acesti pacienti, dar mucusul eozinofilic
este similar cu cel observat in RSFA. RS mucin eozinofilica este
similara cu RSFA, dar se dezvolta in conformitate cu alte meca-
nisme, plus cauzata de o dereglare sistemica a controlului imu-
nologic. Ferguson a constatat diferente clinice si imunologice
semnificative intre RSFA si RS mucin eozinofilica [46]. Au fost
propuse 4 mecanisme pentru patogenia RS mucin eozinofilice:
RSFA, RSF eozinofilica non-alergica, superantigen care induce
RS eozinofilica si RS eozinofilica exacerbata de aspirina [3, 6,
7,45].

Prin urmare, RS mucin eozinofilica este o afectiune uniform
bilaterald, care apare, mai frecvent, la persoane mai in varsta,
combinata cu o frecventa semnificativ mai mare a astmului, o
incidentd crescuta a sensibilitatii la aspirina si frecvent o defi-
cientd de IgG,. Nivelurile totale de IgE sunt crescute la pacien-
tii cu ambele entitati, dar sunt semnificativ mai mari in RSFA.
Deficienta IgG, este frecventd in RS mucin eozinofilica si este
rareori raportata in RSFA. Hipersensibilitatea de tip I (niveluri
mai mari de IgE), cristalele Charcot-Leyden, eroziunea osoasa
si opacitatea eterogena cu expansiunea sinusurilor pe scano-
gramele TC sunt semnificativ asociate cu RSFA, iar astmul este
semnificativ asociat cu RS mucin eozinofilica [6, 7, 45].

RSF eozinofilicd. Contrar opiniei predominante, ca fungii
sunt responsabili pentru RSC in doar un grup selectat dintre
pacientii cu fiziopatologie distinctd, Ponikau si colaboratorii
au demonstrat In 1999 prezenta fungilor in mucusul nazal la
96% si au constatat hipersensibilitate de tip [ la <25% dintre
pacientii cu RSC. Savantii au depistat in mucus fungi impreuna
cu eozinofile si produse de degradare a eozinofilelor. Deseori
eozinofilele detectate In mucus erau in clustere cu cateva cris-
tale Charcot-Leyden, dar mai ales sub forma de resturi celu-
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fact that eosinophilic inflammation is an important feature
in the pathogenesis of CRS, even though multiple causal fac-
tors, namely - allergic and non-allergic ones, contribute to it.
A strong clinical and pathological association of eosinophilia
with asthma is another important observation. In contrast, the
pathological processes, considered most likely in CRS without
eosinophilic inflammation, are the changes that affect the lo-
cal or systemic (innate or acquired) immunity, mucociliary
clearence, or sinus ventilation [25].

Eosinophilic mucin RS was described by Ferguson in 2000
as a systemic disorder with immunological control disorder,
associated with upper and lower airway eosinophilia and lack
of fungi in eosinophilic mucin [6, 7, 45]. Unlike AFRS, in which
about 40% of patients have asthma, in eosinophilic mucin RS
more than 90% of patients have asthma. Eosinophilic mucin RS
develops bilaterally, whereas AFRS may be unilateral. There is
no evidence of Aspergillus infection in these patients, but eosi-
nophilic mucus is similar to that seen in AFRS. Eosinophilic
mucin RS is similar to AFRS, but develops according to other
mechanisms. AFRS represents an allergic response to fungi in
predisposed persons, and eosinophilic mucin RS is caused by
a systemic disorder of immunological control. Ferguson found
significant clinical and immunological differences between
AFRS and eosinophilic mucin RS [46]. Four mechanisms have
been proposed for the pathogenesis of eosinophilic mucin RS:
AFRS, non-allergic eosinophilic FRS, superantigen inducing
eosinophilic RS and eosinophilic RS exacerbated by aspirin [3,
6,7, 45].

Therefore, eosinophilic mucin RS is a uniform bilateral
disorder, which occurs more frequently in older people, com-
bined with a significantly higher frequency of asthma, an in-
creased incidence of aspirin sensitivity, and frequently an [gG1
deficiency. Total IgE levels are increased in patients with both
entities, but are significantly higher in AFRS. IgG, deficiency
is common in eosinophilic mucin RS and is rarely reported
in AFRS. Type I hypersensitivity (higher IgE levels), Charcot-
Leyden crystals, bone erosion and heterogeneous opacity with
sinus expansion on CT scans are significantly associated with
AFRS, and asthma is significantly associated with eosinophilic
mucin RS [6, 7, 45].

Eosinophilic FRS. Contrary to the prevailing view that
fungi are responsible for CRS in only a selected group of pa-
tients with distinct pathophysiology, Ponikau et al. demon-
strated in 1999 the presence of fungi in the nasal mucus in
96% and found type I hypersensitivity in <25% of patients
with CRS. Scientists have found in the mucus fungi together
with eosinophils and eosinophil degradation products. Often,
eosinophils detected in mucus were in clusters with several
Charcot-Leyden crystals, but mostly in the form of cellular and
crystal residues. Typical radiological features for AFRS may
be present, but they are not mandatory, nasal polyposis is not
mandatory either [3]. The scientists renamed “allergic mucin”
into “eosinophilic mucin” and coined the term “eosinophilic
FRS” [6, 7, 36].

Ponikau et al. (1999), further developed the hypothesis,
demonstrating that fungi cause eosinophilic inflammation
with a high level of major basic protein in mucus, in the ab-
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lare si cristale. Caracteristicile radiologice tipice pentru RSFA
pot fi prezente, dar nu sunt obligatorii, polipoza nazalg, de ase-
menea, nu este obligatorie [3]. Savantii au redenumit ,mucina
alergica” in ,mucina eozinofilica” si au inventat termenul ,RSF
eozinofilicd” [6, 7, 36].

Ponikau si colaboratorii (1999), au dezvoltat, ulterior ipo-
teza, demonstrand ca fungii provoaca inflamatia eozinofilica
cu un nivel ridicat de proteinad bazica majora in mucus, in ab-
senta reactiei de hipersensibilitate de tip I la pacientii cu RSC.
Proteina bazica majora lezeaza epiteliul nazal din partea lu-
menului si permite infectiilor bacteriene secundare afectarea
epiteliului. Conceptul de eozinofilie non-atopica la fungi este
sustinut si de studiile, care au demonstrat ca celulele mononu-
cleare din sangele periferic al pacientilor cu RSC arata raspun-
suri exagerate umoral si celular dupa expunerea la specii frec-
vente de fungi transportate pe calea aerului, In particular la
speciile Alternaria. Astfel de reactii lipsesc la subiectii sanatosi
din lotul martor. Raspunsul inflamator si imunitar aberant la
fungii omniprezenti poate explica inflamatia eozinofilica cro-
nica la pacientii cu RSC [6, 7, 36].

Spre deosebire de RSFA, care este o afectiune IgE depen-
denta, RSF eozinofilicd este o maladie non-IgE dependenta [3].

Asadar, in RSFA existd mucind alergica (eozinofilicd) cu
multe eozinofile si prezenta fungilor non-invazivi cu nivele
crescute de IgE fungic specifica. Pacientii cu RSF eozinofilica
si RS mucin eozinofilica nu prezinta IgE specifica si difera prin
prezenta (RSF eozinofilicd) sau absenta (RS mucin eozinofili-
ca) fungilor vizualizati microscopic In mucina eozinofilica.

Afectiunile cu mucina eozinofilica pot fi divizate, In linii
mari, in 2 categorii - non-fungice si fungice. Grupul non-fungic
include RS mucin eozinofilicd, iar grupul fungic include RSFA
si RSF eozinofilica cu prezenta hifelor fungice [3, 6].

RSFA, RS mucin eozinofilica si RSF eozinofilica ar putea fi
diferite manifestari ale aceluiasi proces patologic, cu o supra-
punere considerabila a caracteristicilor clinice, parametrilor
imagistici si imunologici si posibilitatea tranzitiei de la o forma
la alta la acelasi pacient [3, 6, 7, 45].

Rinosinuzitele fungice invazive sunt un grup de afectiuni cu
trei subtipuri (RSFI acutd, RSFI cronica si RSFI granulomatoa-
sa), care necesita diagnostic de urgenta si tratament precoce
din cauza prognosticului vital si functional rezervat. Aceasta
afectiune apare la pacientii imunocompromisi, pacienti cu ne-
utropenie, terapie imunosupresoare, afectiuni hematologice
maligne, transplant de organe si de maduva osoasd, infectie
avansata cu HIV, diabet zaharat, malnutritie de proteine si cor-
ticodependenti. Mult mai rar (dar cazuri sunt raportate), RSFI
poate apdrea la persoanele imunocompetente. Astfel, majorita-
tea pacientilor cu RSFI au deja o dezvoltare fizica slabd, din ca-
uza bolilor anterioare sau asociata tratamentului, iar prognos-
ticul este rezervat si mortalitatea ridicata. In plus, acesti factori
prezinta dificultati in diagnosticul si tratamentul RSFI, care
poate progresa rapid cu dereglari semnificative. Prin urmare,
diagnosticul RSFI trebuie stabilit cat mai rapid posibil pentru
initierea tratamentului agresiv chirurgical si sistemic antifun-
gic[1,13,47,48].

Speciile Aspergillus si Mucormycosis sunt cele mai frecvente
organisme in RSFI. Majoritatea (aproximativ 80%) infectiilor
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sence of type [ hypersensitivity reaction in CRS patients. Major
basic protein damages the nasal epithelium of the lumen and
allows secondary bacterial infections to affect the epithelium.
The concept of non-atopic eosinophilia to fungi is also sup-
ported by studies, which have shown that mononuclear cells
in the peripheral blood of CRS patients show exaggerated hu-
moral and cellular responses after exposure to frequent air-
borne fungi species, in particular to Alternaria species. Such
reactions lack in healthy subjects in the control group. The
aberrant inflammatory and immune response in ubiquitous
fungi may explain chronic eosinophilic inflammation in CRS
patients [6, 7, 36].

Unlike AFRS, which is an IgE-dependent disease, eosi-
nophilic FRS is a non-IgE-dependent disease [3]. Thus, in
AFRS there is an allergic (eosinophilic) mucin with many eosi-
nophils and the presence of non-invasive fungi with increased
levels of specific fungal IgE. Patients with eosinophilic FRS and
eosinophilic mucin RS do not have specific IgE and differ by
the presence (eosinophilic FRS) or absence (eosinophilic mu-
cin RS) of the microscopically visualized fungi in eosinophilic
mucin.

Eosinophilic mucin disorders can be broadly divided into 2
categories - non-fungal and fungal ones. The non-fungal group
includes eosinophilic mucin RS, and the fungal group includes
AFRS and eosinophilic FRS with the presence of fungal hyphae
[3, 6].

AFRS, eosinophilic mucin RS and eosinophilic FRS could
be different manifestations of the same pathological process,
with a considerable overlap of clinical features, imaging and
immunological parameters and the possibility of transition
from one form to another in the same patient [3, 6, 7, 45 |.

Invasive fungal rhinosinusitis is a group of disorders with
three subtypes (acute IFRS, chronic IFRS and granulomatous
[FRS), which requires urgent diagnosis and early treatment
due to the reserved vital and functional prognosis. This con-
dition occurs in immunocompromised patients, patients with
neutropenia, immunosuppressive therapy, hematologic dis-
ease, malignancies, organ and bone marrow transplantation,
advanced HIV infection, diabetes mellitus, protein malnutri-
tion and corticodependent patients. Much less often (but cases
are reported), I[FRS can occur in immunocompetent persons.
Thus, most patients with IFRS already have poor physical de-
velopment, due to previous illnesses or treatment-related dis-
eases, and the prognosis is reserved and mortality is high. In
addition, these factors present difficulties in the diagnosis and
treatment of IFRS, which can progress rapidly with significant
disorders. Therefore, the diagnosis of IFRS should be estab-
lished as soon as possible for the initiation of aggressive surgi-
cal and systemic antifungal treatment [1, 13, 47, 48].

The species Aspergillus and Mucormycosis are the most
common organisms in IFRS. Most (about 80%) invasive fun-
gal infections are caused by Aspergillus fumigatus. Aspergillus
flavus is the second most common pathogen species (approxi-
mately 15-20%), Aspergillus niger and Aspergillus terreus oc-
cur to a lesser extent [1, 48].

The diagnosis of IFRS entails the following diagnostic crite-
ria: (1) RS confirmed by imaging examination; (2) histopatho-
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fungice invazive sunt cauzate de Aspergillus fumigatus. A doua
cea mai frecventa specie patogena (aproximativ 15-20%) este
Aspergillus flavus si intr-o masura mai mica, Aspergillus niger
si Aspergillus terreus [1, 48].

Pentru diagnosticul RSFI sunt propuse urmatoarele crite-
rii de diagnostic: (1) RS confirmata la examenul imagistic; (2)
dovada histopatologica de invazie fungica a mucoasei, submu-
coasei, vaselor sangvine sau oaselor sinusurilor paranazale si
(3) tesut necrotic cu infiltrare minima de celule inflamatorii
[1,4,47,48].

Este dificil de formulat suspiciunea clinica de RSFI, bazata
numai pe tabloul clinic, desi etiologia fungica trebuie luata in
considerare 1n cazurile de rinosinuzite cronice purulente re-
bele la doud sau mai multe cure prelungite de antibioterapie
[1,47].

Examenul clinic otorinolaringologic poate furniza infor-
matii importante de diagnostic la pacientii cu factori de risc
pentru RSFI. Cel mai frecvent semn este mucoasa nazala ische-
mica, cu zone pale si edematiata, care sangereaza foarte putin
si este dureroasa la efectuarea diverselor manevre invazive.
Escarele negre apar, de obicei, in ultimele faze ale bolii din ca-
uza trombozei vasculare si necrozei tisulare si sunt conside-
rate aproape patognomonice pentru RSFIL. in cazul implicirii
orbitei, depistam limitari ale miscarilor globelor oculare, pto-
za sau scaderea vederii. Potentialul de invazivitate al maladiei
poate determina afectiunea pielii, palatului dur si moale sau
extensia intracraniang, care trebuie sa excluda diagnosticul de
infectie bacteriana [1].

Ajutor semnificativ in diagnostic ofera tehnicile imagistice,
in special tomografia computerizata (TC). Cu toate ca multe
aspecte ale TC sunt sugestive pentru RSF], niciuna dintre ele
nu a fost stabilita ca patognomonica. Unele studii au raportat
ca infiltrarea tisulara adipoasa poate fi periantral si ,poate re-
prezenta cea mai precoce dovadd imagisticd a afectiunii fungice
invazive”. Alti autori au constatat ca ingrosarea mucoasei si-
nuzale cu inflamatia nazala unilaterala la pacientii cu risc pot
reprezenta semne predictive timpurii de RSFI [1].

Imagistica prin rezonanta magnetica (IRM) trebuie efectu-
ata la pacientii cu suspectii la extensia intracraniana a RSF],
aceastd metoda fiind mai sensibild la identificarea leziunilor
intracraniene sau orbitale [1].

Examenul histopatologic este esential si este cel care poate
diagnostica cu certitudine afectiunea, constatand necroza, in-
flamatia si filamentele miceliene [1].

Tratamentul RSFI acute sau cronice constd in inversarea
imunosupresiei, tratamentul antifungic sistemic adecvat si
debridarea chirurgicala agresiva si prompta a tesuturilor afec-
tate [48].

Rinosinuzita fungicd invazivd acutd este, in general, o afec-
tiune rard, dar cea mai periculoasa forma de RSF si cea mai
frecventa forma de RSFI, cu o evolutie de pana la 4 saptamani,
care progreseaza rapid, pune in pericol viata si necesita aten-
tie medicala imediata. Pacientii cu aceastda maladie au avut,
anterior, rate de supravietuire de 20-75%, care se coreleaza
cu controlul afectiunii de baza. Studiile recente au evidentiat,
concomitent cu Imbunatatirea diagnosticului, tratamentului
si profilaxiei (supravegherea activa a populatiei cu risc, inver-
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logical evidence of fungal invasion of the mucosa, submuco-
sa, blood vessels or bones of the paranasal sinuses; and (3)
necrotic tissue with minimal infiltration of inflammatory cells
[1,4,47,48].

The clinical suspicion of IFRS, based only on the clinical
picture, is difficult to formulate, although the fungal etiology
should be considered in cases of chronic purulent rhinosinusi-
tis in two or more prolonged antibiotic treatments [1, 47].

The otorhinolaryngologic clinical examination can provide
important diagnostic information in patients with risk factors
for IFRS. The most common sign is ischemic nasal mucosa
with pale and edematous areas, which bleeds very little and
is painful when performing various invasive maneuvers. Black
eschars usually occur in the last stages of the disease due to
vascular thrombosis and tissue necrosis and are considered
almost pathognomonic for IFRS. In the case of orbital involve-
ment, limitation of the movements of the eyeballs is detected,
as well as ptosis or loss of vision. The invasive potential of the
disease can lead to the involvement of skin, hard and soft pal-
ate or intracranial extension, which must exclude the diagno-
sis of bacterial infection [1].

Imaging techniques offer significant diagnostic help, espe-
cially computerized tomography (CT). Although many aspects
of CT are suggestive of IFRS, none of them has been established
as pathognomonic. Some studies have reported that adipose
tissue infiltration may be periantral and “may represent the
earliest imagistic evidence of invasive fungal disease”. Other
authors have found that thickening of the sinus mucosa with
unilateral nasal inflammation in patients at risk may be early
predictors of IFRS [1].

Magnetic resonance imaging (MRI) should be performed
in patients with suspected intracranial extension of IFRS, this
method being more sensitive to identifying intracranial or or-
bital lesions [1].

The histopathological examination is essential and it is
the one that can diagnose the disease with certainty, finding
necrosis, inflammation and mycelial filaments [1].

Treatment of acute or chronic IFRS consists of the reversal
of immunosuppression, adequate systemic antifungal treat-
ment and prompt aggressive surgical debridement of the af-
fected tissues [48].

Acute invasive fungal rhinosinusitis is, in general, a rare con-
dition, but the most dangerous form of FRS and the most com-
mon form of IFRS, with up to 4 weeks of rapid progression, en-
dangers life and requires immediate medical care. Patients with
AIFR previously had survival rates of 20-75%, correlating with
the management of the underlying condition. Recent studies
have highlighted that along with the improvement of diagno-
sis, treatment and prophylaxis (active surveillance of the at-risk
population, reversal of neutropenia and other causes of immu-
nosuppression, reversal of diabetic ketoacidosis, prompt ag-
gressive surgical debridement and systemic antifungal chemo-
therapy), survival rates improved and mortality reduced from
50-80% to about 18% [12, 48, 49].

Etiology and pathogenesis. The disease occurs quite rarely
- in up to 4% of patients with bone marrow transplantation -
especially affecting severely immunocompromised patients.
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sarea neutropeniei si altor cauze de imunosupresie, inversa-
rea cetoacidozei diabetice, debridarea chirurgicala agresiva
prompta si chimioterapia sistemica antifungica), ameliorarea
ratelor de supravietuire cu reducerea mortalitatii de la 50-
80% la circa 18% [12, 48, 49].

Etiologie si patogenie. Afectiunea apare destul de rar -
pana la 4% dintre pacientii cu transplant de maduva osoasa
- afectdnd, in special, pacientii sever imunocompromisi. Per-
soanele diagnosticate cu leucemie, sindromul imunodeficien-
tei dobandite, anemie aplastica, diabet zaharat necontrolat
sau hemocromatoza sunt cele mai vulnerabile. Pacientii cu
transplanturi de organe sau de maduva osoasd, cu chimiotera-
pie anticancer si utilizarea corticosteroizilor pe termen lung,
de asemenea, sunt vulnerabili [42, 50, 51].

Infectia este, adesea, atribuita invaziei fungice, care a co-
lonizat anterior sinusurile, sau sporilor de fungi inhalati. As-
pergillus sau fungii din clasa Zygomycetes sunt cei mai frec-
venti agenti cauzatori, afectiunea pe care o declanseaza avand
o evolutie brusca si extrem de agresiva. Fungii se dezvolta si
progreseaza rapid prin invadarea vaselor sangvine arteriale.
Necroza tisulard, secundara obstructiei fluxului sangvin, con-
duce la infarct tisular de culoare pala, gri sau neagra. Prin te-
sutul osos al sinusurilor fungii se extind si invadeaza zonele
adiacente (palatul dur, orbita, sinusul cavernos, nervii crani-
eni, baza craniului, artera carotida si creierul). Afectiunea se
poate raspandi rapid (ore sau zile) si poate pune viata in peri-
col in cazul in care este nediagnosticata oportun sau netratata
[12,47,50, 51].

Tabloul clinic. Primele simptome pot imita RSC bacteriana si
includ febra, congestia nazald, dureri faciale, epistaxis, cefalee.
Ulterior, pacientii pot prezenta o faza ,latentd”, in care durerea
poate dispare tranzitoriu cu trecere rapida la debutul semnelor
si simptomelor severe. Simptomele tardive includ senzatie de
amorteala faciald sau amorteala a palatului, ptoza, tulburari de
vedere, edem facial, dureri dentare, simptome neurologice cen-
trale si chiar deces. Afectiunea, mai ales in cazul extensiei intra-
craniene, poate fi fatala rapid cu rate de mortalitate pe termen
scurt de 30-83% dintre pacienti, iar in cazul afectiunii netratate
- o rata de mortalitate de 97-100% [12, 49, 50].

Cel mai frecvent factor care predispune la RSFI acutd este
neutropenia, in special, mai mica de 1000 neutrofile per pL
de sange, ceea ce reduce semnificativ raspunsul inflamator si
capacitatea organismului de a se lupta cu infectia [50, 52].

RSFI acutd este cel mai bine vizualizatd la endoscopia na-
zala si afecteaza, de obicei, septul nazal, cornetele si sinusurile
paranazale. Sunt prezente ulcere necrotice de sept nazal (es-
care), pe masura ce vasele sangvine sunt afectate, se necroti-
zeaza si tesutul acestora [12, 42, 50].

Imagistica prin TC trebuie rapid utilizata in diagnosticul
RSFI acute. Aspectele sugestive pentru aceasta afectiune in-
clud edem 1n cavitatea nazala, ingrosare mucoperiosteald a
sinusurilor, eroziune osoasa, invazie orbitald, edem a tesutu-
rilor moi faciale si infiltrarea tesuturilor moi periantrale sau
retroantrale. Desi aceste constatdri nu sunt patognomonice
pentru RSFI acuta, cea mai frecventa constatare pe scanogra-
mele TC este ingrosarea unilaterald severa a mucoasei cavitatii
nazale si tesuturilor moi, inclusiv cornetelor, septului si partii
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People diagnosed with leukemia, acquired immunodeficiency
syndrome, aplastic anemia, uncontrolled diabetes mellitus or
hemochromatosis are the most vulnerable. Patients with or-
gan or bone marrow transplants, anticancer chemotherapy and
long-term corticosteroid use are also vulnerable [42, 50, 51].

The infection is often attributed to fungal invasion, which
previously colonized sinuses, or inhaled fungal spores. The
Aspergillus or Zygomycetes fungi are the most common causa-
tive agents, triggering the condition which has a sudden and
extremely aggressive evolution. Fungi develop and progress
rapidly by invading arterial blood vessels. Tissue necrosis,
secondary to blood flow obstruction, leads to tissue infarction
which is pale, gray or black. Fungi spread and invade the adja-
cent areas (hard palate, orbit, cavernous sinus, cranial nerves,
skull base, carotid artery and brain) through the bone tissue
of sinuses. The disease can spread quickly (hours or days) and
can endanger the life if it is not timely diagnosed or treated
[12,47,50, 51].

Clinical picture. The first symptoms can mimic bacterial
CRS and include fever, nasal congestion, facial pain, epistaxis,
and headache. Thereafter, patients may experience a “latent”
phase, in which pain may transiently disappear with the rapid
onset of severe signs and symptoms. Late symptoms include
sensation of facial numbness or numbness of the palate, pto-
sis, vision disorders, facial edema, toothache, central neuro-
logical symptoms and even death. The disease, especially in
the case of intracranial extension, can be fatal with short-term
mortality rates of 30-83% of patients, and in the case of un-
treated disease - a mortality rate of 97-100% [12, 49, 50].

The most common predisposing factor to acute IFRS is
neutropenia, especially less than 1000 neutrophils per pL of
blood, which significantly reduces the inflammatory response
and the body’s ability to fight infection [50, 52].

Acute IFRS is best visualized by nasal endoscopy and usu-
ally affects the nasal septum, conchae and paranasal sinuses.
There are necrotic ulcers of the nasal septum (eschars), as the
blood vessels are affected their tissue becomes necrotized [12,
42, 50].

The CT imaging should be rapidly used in acute IFRS diag-
nosis. The main features suggestive for this condition include
nasal edema, mucoperiosteal thickening of sinuses, bone ero-
sion, orbital invasion, edema of the facial soft tissue, and infil-
tration of the periantral or retroantral soft tissues. Although
these findings are not pathognomonic for acute IFRS, severe
unilateral thickening of the nasal mucosa and soft tissue, in-
cluding the conchae, septum, and lower nasal part are the
most common findings on CT scans. Bone damage can be eas-
ily seen on CT images with intracranial and intraorbital spread
of inflammation, a highly suggestive picture for acute IFRS, but
often found late. There is a predilection for unilateral involve-
ment of the ethmoid and sphenoid sinuses [4, 12, 50].

MRI is another useful imaging technique for the detection
of acute IFRS. The method is more sensitive, compared to CT,
in the early screening and diagnosis of acute IFRS, it is superi-
or in the evaluation of the intracranial and intra-orbital spread
of the disease [4, 12, 50].

However, the “gold standard” of acute IFRS diagnosis is his-
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inferioare nazale. Distructiile osoase pot fi usor observate pe
imaginile TC cu extindere intracraniana si intraorbitala a in-
flamatiei, tablou extrem de sugestiv pentru RSFI acut3, dar, de
multe ori, constatat tardiv. Exista o predilectie pentru impli-
carea unilaterala a sinusurilor etmoid si sfenoidal [4, 12, 50].

IRM este o altd modalitate de imagistica utila in detecta-
rea RSFI acute. Metoda este mai sensibild, comparativ cu TC,
in screening-ul precoce si diagnosticul RSFI acute, este supe-
rioara in evaluarea extensiei intracraniene si intraorbitale a
afectiunii [4, 12, 50].

Cu toate acestea, ,standardul de aur” pentru diagnosticul
RSFI acute este examinarea histopatologica, care, insa, este
consumatoare de timp si poate retine constatarea diagnosti-
cului si administrarea tratamentului. Examenul histopatologic
evidentiaza hife fungice In mucoasa sinuzala, submucoas3, va-
sele sangvine sau oase si invadarea tesuturilor moi [4].

Diagnostic. Criteriile de diagnostic propuse pentru RSFI
acuta includ: (1) Ingrosarea mucoasei sau nivele de fluid-aer
care corespunde sinuzitei pe scanogramele imagistice si (2)
dovada histopatologica a hifelor fungice In mucoasa, submu-
coasa, vasele sangvine sau oasele sinuzale [50].

Examenul fizic si endoscopia nazald sunt esentiale pentru
determinarea semnelor de edem semnificativ, paloare, ische-
mie sau necroza mucoasei nazale si sinusurilor paranazale.
Imagistica cu examenul fizic si endoscopia cu biopsie sunt
cruciale in diagnosticul afectiunii [2, 4].

Avand in vedere rata de mortalitate ridicata si simptomele
precoce nespecifice, RSFI acuta trebuie suspectata la orice paci-
ent care prezintd simptome de RSC si antecedente de disfunctii
ale sistemului imunitar sau diabet zaharat slab controlat [49].

Tratamentul RSFI acute consta in (1) debridarea chirurgi-
cala agresiva prompta a tesuturilor afectate, care reprezinta
,standardul de aur”; (2) inversarea imunosupresiei si (3) tra-
tamentul antifungic sistemic adecvat (amfotericina B - doze
intravenoase de 0,25-1,0 mg/kg/zi pana la o doza totala de 2-4
g timp de 6-8 saptamani) [4, 46, 50]. Dupa excluderea specii-
lor de Mucormycoses, se administreaza intravenos voriconazol
(6 mg/kg in 2 doze si apoi 4 mg/kg la fiecare 12 ore) - re-
mediu eficient pentru tratamentul speciilor de Aspergillus si
Dematiaceous [13].

In cazul cand RSFI acuti este refractara sau pacientul pre-
zinta intoleranta la amfotericina B, tratamentul alternativ este
cu isavuconazole (Cresemba) - un antifungic nou aprobat,
sigur si eficient din punct de vedere clinic. Preparatul ofera
distincte avantaje fatd de amfotericina B si posaconazole, de-
oarece nu este asociat cu nefrotoxicitate, poseda absorbtie si
biodisponibilitate excelente si este bine tolerat [49].

Preparatele antifungice pot fi administrate pe cale orala si
intravenos, in baza severitatii infectiei, agentului provocator,
tratamentului imunosupresiv in curs de desfasurare sau tulbu-
rarea de baza [50].

Avand 1n vedere rapiditatea cu care evolueaza RSFI acutg,
tratamentul trebuie sa fie la fel de prompt. Acesta consta intr-
o combinatie de terapii chirurgicale si medicatie antifungica
agresiva, pentru restabilirea imunitatii pacientului. De mul-
te ori sunt necesare interventii chirurgicale repetate, tocmai
pentru a se putea curata complet zona si a stopa evolutia bolii.
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topathological examination, which, however, is time-consum-
ing and may delay the diagnosis and treatment. Histopatho-
logical examination reveals fungal hyphae in sinus mucosa,
submucosa, blood vessels or bones and soft tissue invasion
[4].

Diagnosis. The diagnostic criteria proposed for acute IFRS
include: (1) thickening of the mucosa or air-fluid levels corre-
sponding to sinusitis on imaging scans and (2) histopathologi-
cal evidence of fungal hyphae in mucosa, submucosa, blood
vessels or sinus bones [50].

Physical examination and nasal endoscopy are essential
for the determination of signs of a considerable edema, pallor,
ischemia or necrosis of the nasal mucosa and paranasal sinus-
es. Imaging along with physical examination and biopsy endos-
copy are crucial for diagnosing the condition [2, 4].

Given the high mortality rate and non-specific early symp-
toms, acute IFRS should be suspected in any patient who has
symptoms of CRS and a history of immune system dysfunction
or poorly controlled diabetes mellitus [49].

Acute IFRS treatment consists of (1) prompt aggressive
surgical debridement of the affected tissues, representing the
“gold standard”; (2) reversal of immunosuppression, and (3)
adequate systemic antifungal treatment (amphotericin B - in-
travenously, 0.25-1.0 mg/kg/day up to a total dose of 2-4 g for
6-8 weeks) [4, 46, 50]. After exclusion of Mucormycoses species,
voriconazole - an effective remedy for the treatment of Asperygil-
lus and Dematiaceous species, (6 mg/kg in 2 doses and then 4
mg/kg every 12 hours) is administered intravenously [13].

If acute IFRS is refractory or the patient has intolerance to
amphotericin B, isavuconazole (Cresemba) is the alternative
treatment - a newly approved, clinically safe and effective an-
tifungal agent. The drug has distinct advantages over ampho-
tericin B and posaconazole, as it is not associated with nephro-
toxicity, has excellent absorption and bioavailability, and is well
tolerated [49].

Antifungal preparations may be administered orally and
intravenously, depending on the severity of infection, the caus-
ative agent, the ongoing immunosuppressive treatment or the
underlying disorder [50].

Given the speed of acute IFRS evolution, treatment should
be prompt. It consists of a combination of surgical therapies
and aggressive antifungal medication, to restore patient's im-
munity. Repeated surgery is often required, just to be able to
completely clean the area and stop the disease development.
The combination of surgical and antifungal treatment has a
recovery rate of 30-80% and a mortality rate of 10-40%. The
lowest rate of healing is associated with the intracranial exten-
sion of the lesion [13, 42, 46, 50].

Increasing the absolute number of neutrophils in patients
with quantitative neutropenia is an important step in the
treatment of acute IFRS [50].

The prognosis is extremely poor if the host immune re-
sponse does not improve. Patients on immunosuppressive
therapy should probably discontinue the treatment [50].

Chronic invasive fungal rhinosinusitis, unlike acute IFRS, is
much rarer, evolving over 12 weeks and presenting a much
slower destructive process. The insidious progression occurs
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Combinatia de tratament chirurgical si antifungic are o rata de
vindecare de 30-80% si o ratd de mortalitate de 10-40%. Cea
mai mica ratd de vindecare este asociata cu extensia intracrani-
and a leziunii [13, 42, 46, 50].

Cresterea numarului absolut de neutrofile la pacientii cu
neutropenie cantitativa este un pas important in tratamentul
RSFI acute [50].

Prognosticul este extrem de rezervat in cazul in care ras-
punsul imunitar al gazdei nu se imbunatateste. Pacientii care
administreaza tratament imunosupresiv trebuie, probabil, sa
contramandeze tratamentul [50].

Rinosinuzita fungicd invazivd cronicd, spre deosebire de
RSFI acuta, este mult mai rara, evolueaza peste 12 saptamani
si prezinta un proces distructiv mult mai lent. Progresarea in-
sidioasa are loc pe parcursul mai multor luni pana la ani, in
care organismele fungice invadeazd mucoasa, submucoasa,
vasele sangvine si peretii ososi ai sinusurilor paranazale. Ex-
tinderea cdtre reteaua vasculara sau structurile adiacente si
reactiile inflamatorii sunt foarte rare. Cele mai afectate sunt
osul etmoid sau sinusurile sfenoidale, dar si alte sinusuri pot fi
afectate la fel de usor [12, 48, 50].

Boala evolueaza pe un interval de pana la trei luni, fiind
declansata frecvent de speciile de fungi Mucor, Rhizopus, As-
pergillus, Bipolaris si Candida [12, 13, 50].

Pacientii au un istoric de RSC, sunt, de obicei, imunocom-
petenti, dar cei cu diabet zaharat sau imunocompromisi sunt
sensibili. Simptomele pot include dureri ale sinusurilor para-
nazale, secretie nazala sero-hemoragica, epistaxis, PN si febra.
In cazul extensiei leziunii, pacientii pot acuza edem perior-
bital, ptoza, tulburari ale vederii pana la orbire, paralizii ale
nervilor cranieni si implicarea tesuturilor moi. Erodarea placii
cribriforme poate rezulta cu cefalee cronica, convulsii, deficite
neurologice focale. Invazia in fosa pterigopalating, fosa infra-
temporala si baza craniului se poate manifesta prin neuropa-
tie craniana [12, 42, 50].

Examinarea intranazala releva congestie nazala si mucoa-
sa polipoida. Pot fi identificate mase din tesuturilor moi. La
TC non-contrast se vede o hiperatenuare a tesuturilor moi in
unul sau mai multe sinusuri paranazale, care poate imita mase
sau o tumoare maligna cu distrugerea peretilor sinusurilor
si extinderea peste limitele acestuia. Pe imaginile IRM scade
intensitatea semnalului pe imaginile T1 si semnificativ este
diminuati intensitatea semnalului pe imaginile T2. In sinusu-
rile paranazale se pot vedea si modificari pestrite lucente sau
distrugere osoasa neregulata. Pot fi constatate, de asemenea,
modificari sclerotice In peretii ososi ai sinusurilor afectate,
care reprezintd leziunea cronica a sinusurilor [12].

Invazia structurilor adiacente - orbita, sinusul cavernos si
fosa craniana anterioard, poate duce la abces epidural, abces
sau encefalita parenchimatoasa, meningita, tromboza sinusu-
lui cavernos, osteomielitd, anevrism micotic, accident vascular
cerebral si diseminare hematogena [12].

La fel ca si in cazul RSFI acute, se va urmari restabilirea
echilibrului imunitar, prin exenteratia chirurgicala a tesuturi-
lor afectate si formatiunilor dezvoltate si administrarea trata-
mentului antifungic sistemic [12, 51]. Terapia trebuie sa fie la
fel de agresiva ca si pentru RSFI acuta din cauza ratelor mari
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over several months to years, when fungal organisms invade
the mucosa, submucosa, blood vessels and bone walls of the
paranasal sinuses. The extension to the vascular network or
adjacent structures and inflammatory reactions are very rare.
The most affected are the ethmoid bone or sphenoid sinuses,
but other sinuses can also be affected as easily [12, 48, 50].

The disease develops for up to three months, being fre-
quently triggered by the species of fungi Mucor, Rhizopus, As-
pergillus, Bipolaris and Candida [12, 13, 50].

Patients have a history of CRS, are usually immunocompe-
tent, but patients with diabetes mellitus or immunocompro-
mised are sensitive. Symptoms may include pain of the para-
nasal sinuses, sero-haemorrhagic nasal secretion, epistaxis,
NP and fever. In the case of lesion extension, the patients can
complaint of periorbital edema, ptosis, vision disorders up to
blindness, paralysis of the cranial nerves and involvement of
the soft tissues. The erosion of the cribriform plate can result
in chronic headache, seizures, focal neurological deficits. In-
vasion of the pterygopalatine fossa, infratemporal fossa, and
skull base may manifest through cranial neuropathy [12, 42,
50].

Intranasal examination reveals nasal congestion and poly-
poid mucosa. Masses of soft tissue can be identified. Non-con-
trast CT shows soft tissue hyperattenuation in one or more
paranasal sinuses, which can mimic a malignant tumor or
masses by destroying sinus walls and extending beyond its
limits. On MRI images the signal intensity decreases on T1
images and the signal intensity decreases significantly on T2
images. Shiny mottled changes or irregular bone destruction
can also be found in the paranasal sinuses. Sclerotic changes in
the bone walls of the affected sinuses can also be noted, which
represent a chronic sinus lesion [12].

The invasion of adjacent structures - orbit, cavernous si-
nus and anterior cranial fossa, can lead to epidural abscess,
abscess or parenchymal encephalitis, meningitis, cavernous
sinus thrombosis, osteomyelitis, mycotic aneurysm, stroke
and hematogenous dissemination [12].

As in the case of acute IFRS, the recovery of the immune
balance is essential, by surgical exenteration of the affected
tissues and developed formations and the administration of
the systemic antifungal treatment [12, 51]. Therapy should be
as aggressive as for acute IFRS due to high mortality and mor-
bidity rates [12].

Granulomatous invasive fungal rhinosinusitis, also known
as primary paranasal granuloma or indolent FRS, is found in
patients with an easily identifiable immune deficiency. Moreo-
ver, the incidence of this disease is prevalent in Sudan, India,
Pakistan and Saudi Arabia. Granulomatous IFRS is usually
caused by Aspergillus flavus. The evolution may last from a
few months to a few years, and the symptoms include chronic
migraines and gradual edema of the face, until vision can be
affected [12, 13, 42, 50].

Patients are generally immunocompetent. Symptoms in-
clude ptosis or a mass extended in the nose, orbit, or paranasal
sinuses. The name of the disease comes from a particular feature
used in the diagnosis - the development of some non-caseous
inflammatory granulomatous infiltrations with giant cells and
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de mortalitate si morbiditate [12].

Rinosinuzita fungicd invazivd granulomatoasd, cunoscuta si
sub numele de granulom paranazal primar sau RSF indolenta,
se Intdlneste la pacientii cu o deficienta imunitara usor iden-
tificabila. Mai mult decat atat, incidenta acestei afectiuni este
predominantd in Sudan, India, Pakistan si Arabia Saudita. De
obicei, RSFI granulomatoasa este provocata de Aspergillus fla-
vus. Evolutia poate dura de la cateva luni pana la cativa ani, iar
simptomele includ migrene cronice si edemul gradual al fetei,
pana cand poate fi afectata vederea [12, 13, 42, 50].

Pacientii sunt, in general, imunocompetenti. Simptomele in-
clud ptoza sau o masa cu extindere in nas, orbita sau sinusurile
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hyphae (inflammatory nodular lesions). The evolution is chronic
and indolent with an eventual extension beyond the walls of the
paranasal sinuses - in orbit and / or intracranially [12, 42, 50].

Imaging findings are rare and similar to those of chronic
IFRS. The condition is often detected only when the patient
presents with a mass growing in the area of the cheek, orbit,
nose or paranasal sinuses. The microscopic analysis shows spe-
cific granulomatous formations and the presence of Aspergil-
lus flavus fungi. Treatment includes surgery (debridement) and
antifungal remedies [13, 42, 50]. Treatment with itraconazole
8-10 mg/kg/day decreases the high postoperative relapse rate
[42].

Tabelul 1. Diagnosticul diferential al diferitor forme de rinosinuzita fungica.

RSFI

Afectiune frecventa in regiuni geografice cu
climat cald si umed, afecteaza persoane tine-
re imunocompetente cu antecedente de ato-
pie in varsta de 20-42 de ani, fara predilectie

4-25% din toate cazurile de RSC inflamatorii
care necesitd o interventie chirurgicala.

Bipolaris spicifera
Afectarea mai multor sinusuri paranazale,

afectare bilaterala.

Non-invaziva, extramucozala.

Parametru Fungus ball RSFA
Epidemiologie Afectiune cu frecventd micg, localizata,
afecteazd persoane imunocompetente
normale in varstd de 60-70 de ani, pre-
dilectie considerabild si constanta de
sex feminin. de sex.
Incidenta 3,7% din toate cazurile de RSC inflama-
torii care necesita o interventie chirur-
gicala.
Etiologie Aspergillus fumigatus
Localizare Unilaterald cu afectarea doar a unui
singur sinus (cel mai frecvent, sinusul
maxilar).
Invazivitate Non-invazivd, extramucozala.
Fiziopatologie Teoriile aerogend, odontogena si mixta.

Tabloul clinic

Nespecific, de lungd durata, frecvent
identic cu RSC bacteriana refractara la
tratamentul cu antibiotice.

Imunologic mediata: alergie mediata de IgE
(hipersensibilitate de tipul I) si de IgG - com-
plexe imune (hipersensibilitate de tipul III).
Nespecific, de lungd duratd, frecvent identic
cu RSC bacteriana refractara la tratamentul
cu antibiotice.

Polipi nazali, cruste nazale cu o consistenta
semisolidd, groasd, vascoasa si colorata gal-
ben-verde, alb-cafeniu, gri, maro sau negru,
cu consistentd de unt de arahide (mucus eo-

Examenul endosco- Masa branzoasa, friabila, de culoare
pic verde, maro, negru sau galbena, care se
separd cu usurinta de la nivelul mucoa-
sei subiacente (,minge de fungi“).
zinofilic).
IRM Semnal hipointens sau absent in T1 si

Examenul histopato-
logic

T2 (imagine pseudotumorala).

Acumulare extramucozala de conglo-
merate dense de hife fungice degene-
rande, fara dovezi histologice de invazie
fungica a mucoasei, vaselor sanguine
sau osului.

Semnal hipointens sau absent in zonele cen-
trale cu cresterea semnalului periferic in T1
si T2.

Mucina eozinofilica care contine eozinofile,
cristale Charcot-Leyden si hife fungice non-
invazive, ramificate, extramucozale.

Rezistenta la tratament si cu recurente frec-

Complicatii extrasinuzale cu invadarea orbi-
tei si foselor craniene.

indepirtarea completd a mucinei alergice si
PN (endoscopic sau chirurgical), controlul
recurentelor (tratament medicamentos cu
corticosteroizi, antifungice si imunoterapie).

Evolutie Lenta, benigna si oligosimptomatica.
vente.
Complicatii Ocazional, RS bacteriana recurenta.
Tratament Extractia completd a concretiunilor
fungice (endoscopic sau chirurgical),
irigarea sinusurilor cu solutii saline.
Prognostic Foarte bun, cu ratd de vindecare de 98-

100% si ratd micd de recurente.

Bun, cu recurente frecvente.

Afectiune rara, afecteaza pacientii imuno-
compromisi si pacientii cu diabet zaharat
slab controlat, fara predilectie de sex.

0,5-4% dintre pacientii cu transplant de ma-
duva osoasa.

Aspergillus fumigatus si Aspergillus flavus
Existd o predilectie pentru implicarea unila-
terald a sinusurilor etmoid si sfenoidal.

Invazie fungica tisulara cu extindere in zone-
le adiacente.

Pacientii sever imunocompromisi cu neutro-
penie.

Primele simptome pot imita RSC bacteriana,
ulterior, apar semne si simptome severe, in-
clusiv, in cazul extensiei leziunii.

Edem semnificativ, paloare, ischemie sau
necroza mucoasei nazale si sinusurilor pa-
ranazale.

Semnal hipointens pe imaginile T1 si sem-
nificativ diminuat pe imaginile T2, invazia
structurilor adiacente.

Necroza, inflamatie si hife fungice in mucoa-
sa sinuzald, submucoasa, vasele sangvine sau
oase si invadarea tesuturilor moi.

Rapidd, cu ratd mare de mortalitate In RSFI
acutd, indolenta cronica, cu o eventuala ex-
tindere in RSFI cronica si RSFI granuloma-
toasa.

Complicatii extrasinuzale cu extensie in orbi-
ta si intracranian.

Debridare chirurgicala agresivd, prompta a
tesuturilor afectate, inversarea imunosupre-
siei si tratament antifungic sistemic adecvat.

Extrem de slab in cazul in care raspunsul
imunitar al gazdei nu se imbunatateste.
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paranazale. Numele afectiunii provine de la o particularitate uti-
lizata 1n diagnosticare - dezvoltarea unor infiltratii granuloma-
toase inflamatorii non-cazeoase cu celule gigante si hife (leziuni
inflamatorii in forma nodulara). Evolutia este indolenta cronica
cu o eventuala extindere dincolo de peretii sinusurilor parana-

zale - in orbita si / sau intracranian [12, 42, 50].

Constatdrile imagistice sunt rare si similare cu cele ale
RSFI cronice. Afectiunea este de multe ori depistatd doar
atunci cand pacientul se prezinta cu o masa crescuta in zona
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Conclusions

FRS is an important clinical issue with various manifesta-
tions, which should be considered in all immunocompromised
patients and patients with CRS. It can be non-invasive or inva-
sive, with five main subtypes.

Fungus ball occurs in a single sinus, most commonly in the
maxillary sinus, and the affected individuals are not usually
atopic. The sinuses contain hyper-attenuated material and
there may be some evidence of a chronic rhinosinus disease

Table 1. Differential diagnosis of different forms of fungal rhinosinusitis.

Parameter Fungus ball Allergic fungal rhinosinusitis Invasive fungal rhinosinusitis

Epidemiology Alocalized and low frequency A common disease in geographic regions with A rare disease which affects
disease which affects normal hot and humid climate which affects immuno- immunocompromised patients and patients
immunocompetent persons aged 60-70 competent young people with a history of atopy, = with poorly controlled diabetes mellitus.
years. aged 20-42 years.

Incidence 3.7% of all chronic inflammatory 4-25% of all chronic inflammatory 0.5-4% of patients with bone marrow
rhinosinusitis cases requiring surgery. rhinosinusitis cases requiring surgery. transplantation.

Etiology Aspergillus fumigatus. Bipolaris spicifera. Aspergillus fumigatus and Aspergillus flavus.

Localization Unilateral location, affecting just one Multiple paranasal sinuses are affected, There is a predilection for unilateral
sinus (most commonly the maxillary bilateral involvement. involvement of ethmoid and sphenoid
sinus). sinuses.

Invasiveness Non-invasive, extramucosal. Non-invasive, extramucosal. Tissue fungal invasion with extension into

adjacent areas.
Pathophysiology =~ Aerogenous, odontogenic and mixed Immunologically mediated: allergy mediated Severe immunocompromised patients with

Clinical picture

Endoscopic

assessment

CT

MRI
Histopathological

examination

Evolution

Complications

Treatment

Prognosis

theories.

Nonspecific, long-lasting, frequently
identical with chronic bacterial
rhinosinusitis refractory to antibiotic
treatment.

Cheesy, friable, green, brown, black or
yellow mass, easily separable from the
underlying mucosa (,,fungus ball”).

Unilaterally partial or total
heterogeneous hyperdense sinus
opacity with microcalcifications or
metallic appearance, lack of osteolysis
areas, bone erosion.

Hypointense or absent signal on T1 and
T2 (pseudotumor image).

Extramucosal accumulation of dense
conglomerates of degenerated fungal
hyphae, without histological evidence
of fungal invasion of the mucosa, blood
vessels or bone.

Slow, benign and oligosymptomatic.

Occasionally recurrent bacterial
rhinosinusitis.

Complete (endoscopic or surgical)
extraction of fungal concretions, sinus
irrigation with saline solutions.

Very good, with a recovery rate of 98-
100% and low recurrence rate.

by IgE (type I hypersensitivity) and IgG (type
III hypersensitivity).
Nonspecific, long-lasting, frequently identical

with chronic bacterial rhinosinusitis refractory

to antibiotic treatment.

Nasal polyps, nasal crusts, semi-solid, thick,
viscous yellowish-green, white-brown, gray,
brown or black consistency, peanut butter
consistency (eosinophilic mucus).

Areas of heterogeneous intensity (,,double
density” sign) and erosion of adjacent bones
with the disease extension in adjacent tissues
in more severe cases.

Hypointense signal or no signal in the central
areas with increased peripheral signal on T1
and T2.

Eosinophilic mucin containing eosinophils,
Charcot-Leyden crystals and non-invasive
branched extramucosal fungal hyphae.

Treatment-resistant, frequent recurrences.

Extrasinus complications with invasion of the
orbit and cranial fossae.

Complete (endoscopical or surgical) removal
of allergic mucin and nasal polyps, recurrence
management (treatment with corticosteroids,
antifungal medication and immunotherapy).

Good with frequent recurrences.

neutropenia.

The first symptoms can mimic chronic
bacterial rhinosinusitis, severe signs and
symptoms occur subsequently.

Significant edema, pallor, ischemia or necrosis
of the nasal mucosa and paranasal sinuses.

Mucoperiosteal thickening of the sinus

mucosa with unilateral nasal inflammation,
nasal edema, bone erosion and destruction
with intracranial and intraorbital invasion.

Hypointense signal on T1 images and
significantly reduced signal on T2 images,
invasion of adjacent structures.

Necrosis, inflammation and fungal hyphae in
sinus mucosa, submucosa, blood vessels or
bones and soft tissue invasion.

Rapid, high mortality rate in acute invasive
fungal rhinosinusitis, chronic and indolent
with eventual extension in chronic invasive
fungal rhinosinusitis and granulomatous
invasive fungal rhinosinusitis.

Extrasinus complications with orbital and
intracranial extension.

Prompt aggressive surgical debridement
of affected tissues, reversal of
immunosuppression and appropriate
systemic antifungal treatment.

Extremely weak if the host immune response
does not improve.
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obrazului, a orbitei, a nasului sau a sinusurilor paranazale. La
analiza microscopica se observa formatiunile granulomatoase
specifice si prezenta fungilor Aspergillus flavus. Tratamentul
include o combinatie din interventia chirurgicala (debridare)
si remedii antifungice [13, 42, 50]. Tratamentul cu itraconazol
in doza de 8-10 mg/kg/zi scade rata mare postoperatorie de
recidiva [42].

Concluzii

RSF este o problema clinica importantd, cu diverse mani-
festari, care trebuie luata in consideratie la toti pacientii imu-
nocompromisi si la toti pacientii cu RSC. Aceasta poate fi non-
invaziva sau invaziva, cu cinci subtipuri principale.

Fungus ball apare intr-un singur sinus, cel mai frecvent, in
sinusul maxilar si indivizii afectati nu sunt, de obicei, atopici.
Sinusurile contin material hiperatenuat si pot exista dovezi ale
unei afectiuni cronice rinosinuzale sau eroziune osoasa nete-
da. Indepartarea chirurgicald este metoda de electie si recu-
renta afectiunii este neobisnuita.

RSFA este o afectiune a indivizilor atopici tineri. Exist3,
de obicei, pansinusita cu expansiune si subtierea sinusurilor
afectate. Continutul sinusurilor este hiperatenuat si este ca-
racteristica intensitatea sporita a semnalului T1 si intensita-
tea redusa a semnalului T2 pe imaginile IRM. Extirparea chi-
rurgicala si tratamentul antialergic sunt metodele principale
de management, fara necesitatea tratamentului toxic antifun-
gic sistemic sau local.

RSFI acuta afecteaza pacientii imunocompromisi si pacien-
tii cu diabet zaharat slab controlat. Invazia orbitala si intracra-
niana sunt frecvente, iar mortalitatea este ridicatd, cu exceptia
cazurilor de detectare precoce si tratament agresiv. Caracte-
risticile imagistice sunt subtile 1n stadiile initiale si necesita
atentie pentru depistarea semnelor precoce de invazie.

RSFI cronica si RSFI cronica granulomatoasa sunt carac-
terizate printr-o evolutie clinicd indelungatd cu progresarea
lentd a afectiunii. Manifestarile imagistice pot imita leziuni ne-
oplazice agresive. Caracteristica acestor afectiuni cronice ale
sinusurilor este invazia orbitei si craniului.
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Intrebiri:

1) Descrieti modificarile identificate In radiografia cutiei
toracice (Figurile 1 Asi 1 B).

2) Numiti leziunile imagistice vizualizate suplimentar prin
computer tomografie (Figurile 1 C-E).

3) Descrieti tabloul endoscopic al bronhiilor (Figurile 1
F-G) ce caracterizeaza leziunile imagistice identificate
la computer tomografie.

4) Care ar fi agentul patogen izolat din sputocultura (un alt
pacient), pornind de la aspectul macroscopic al sputei
(Figura 1 H) si morfologia coloniilor bacteriene (Figura
1 1), mediul de cultura fiind geloza-sange?
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Questions:

1) Describe the chest x-ray changes identified in Figures 1
Aand 1B.

2) Name the imaging lesions seen additionally on com-
puter tomography (Figures 1 C-E).

3) Describe the endoscopic aspect of the bronchi (Figures
1 F-G) that characterizes the imaging lesions identified
on computer tomography.

4) Which bacteria is isolated from the sputum culture (an-
other patient), considering the macroscopic aspect of
the sputum (Figure 1 H) and the morphology of bacte-
rial colonies (Figure 1 I), on the blood agar medium?
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Fig. 1 (A-D).



Fig. 2 (A-G).
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Raspunsuri:

1) Radiografia toracelui atesta semnul ,sinelor de tramvai”
- linii paralele grosiere, care reprezinta peretii bronsici ingro-
sati (sageti, Figura 2 A), multiple opacitdti inelare dispuse in
rozete Ameuille (cerc, Figura 2 A) - considerate semn carac-
teristic pentru bronsiectazii, unele dintre ele fiind cu nivel hi-
droaeric (sageti, Figura 2 B), cu localizare in lobul mediu pe
dreapta (LMD). Se mai observa si modificari retractile (depla-
sarea apicala a domului hemidiafragmal drept, umbra cardiaca
pe linia mediana) la nivelul LMD (apropierea scizurii orizonta-
le de scizura mare), de rand cu manifestarile sindromului de
hiperinflatie (cutia toracica ,in butoi”, rotunjirea domulurilor
pleurale, orizontalizarea coastelor cu largirea spatiilor inter-
costale, ,cord in picatura”, marirea diametrului anteroposteri-
or cu largirea spatiului transparent retrosternal).

2) In imaginile de la computer tomografie (CT) se vizuali-
zeaza semne certe de bronsiectazii, precum: semnul ,inelului
cu pecete” - diametrul intern al bronhiei mult mai mare fata
de diametrul arterei adiacente (sageti albe, Figurile 2 C-D),
bronsiectazii varicoase si bronsiectazii chistice, unele dintre
ele cu secretii endobronsice - nivele hidroaerice (varfuri de
sageti n Figura 2 C si Figura 2 D), semnul ,degetului de ma-
nusd” (varfuri de sageti, Figura 2 E) si vizualizarea bronhiilor
dilatate la periferia pulmonului (sageti negre, Figura 2 D).

3) Mucoasa bronhiilor segmentare din LMD este hiperemi-
ata difuz. In lumenul bronhiei segmentare mediale (B;) pre-
zente secretii bronsice purulente (sageti, Figura 2 F). La nive-
lul bronhiei segmentare laterale (B,), orificiul si lumenul apar
dilatate (sageti, Figura 2 G), mucoasa bronsica este atrofica cu
cicatrizare, iar orificiile bronhiilor subsegmentare deformate
si Ingustate.

4) Bacilul piocianic (Pseudomonas aeruginosa). Nuanta
verzuie a sputei redd un grad inalt al purulentei (in special,
sputa stagnantd), fiind determinata de un nivel crescut de
mieloperoxidaza (verdoperoxidaza) eliberata din neutrofile.
Aceastd nuanta verzuie a secretiilor bronsice se atesta in in-
fectii cu diferite microorganisme potential patogene (MPP),
precum Pseudomonas aeruginosa, Haemophilus influenzae,
Streptococcus pneumoniae, Moraxella catarrhalis, Staphylo-
coccus aureus, Klebsiella pneumoniae, dar coloratia intensa in
verde cu nuantd verde-albastru este caracteristica bacilului pi-
ocianic (,,bacilul puroiului albastru”) datorita producerii unor
pigmenti, fiind suplimentar observata si in infectiile prin baci-
lul piocianic ale marilor arsi, in traumatismul sever, in sepsis,
in leziuni oculare (cheratite, endoftalmite), in otite medii, in
infectii respiratorii la pacientii cu imunosupresie profunda. Pe
mediul de cultura geloza-sange, coloniile de Pseudomonas ae-
ruginosa sunt hemolitice si au un luciu metalic [1].

Caz clinic

Barbat in varstd de 52 de ani, fumator activ (indicele fu-
matorului = 35 de pachete-an) se adreseaza la pneumolog
(septembrie, 2017) pentru tuse cu expectoratii purulente (50
ml/24 de ore), dispnee la efort fizic moderat, wheezing perio-
dic. Fara anamnestic de tuberculoza tratatd, dar cu istoric de
pneumonie pe dreapta (1985), din acel moment persistand tu-
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Answers:

1) The chest x-ray images present the tram-track sign - par-
allel linear densities, that correspond to thickened bronchial
walls (arrows, Figure 2 A), multiple ring shadows arranged in
"rosette Ameuille” pattern (circle, Figure 2 A) - considered a
characteristic sign of bronchiectasis. Some of them with air-
fluid level (arrows, Figure 2 B), localized in the right middle
lobe (RML). Also, traction changes of the lung parenchyma can
be seen (apical displacement of the right dome of diaphragm,
cardiac shadow on the median line) in the RML (the horizontal
fissure close to the oblique one), together with hyperinflation
syndrome (hyperlucent lungs, horizontalisation of ribs and
enlarged intercostal space, drop shaped heart, barrel chest
with increased anteroposterior diameter of the chest with in-
creased retrosternal space).

2) On the chest computer tomography (CT), there can be
seen the following signs of bronchiectasis: the signet-ring sign
- internal bronchial diameter greater than the diameter of
the accompanying pulmonary artery (white arrows, Figures 2
C-D), varicose bronchiectasis and cystic bronchiectasis, some
of them with endobronchial secretions - air-fluid levels (ar-
rowheads, Figure 2 C and Figure 2 D respectively), the "finger-
in-glove” sign (arrowheads, Figure 2 E) and dilated airways at
periphery, close to the subpleural space (normally at this level
they cannot be seen) (black arrows, Figure 2 D).

3) Diffuse hyperemia of segmental bronchial mucosa from
the RML. Purulent bronchial secretions (arrows, Figure 2 F)
in the lumen of the medial segmental bronchi (B,). The orifice
and lumen of the lateral segmental bronchi (B,) are dilated
(arrows, Figure 2 G), the bronchial mucosa is atrophic with
scarring, subsegmental bronchial orifices are narrowed and
deformed.

4) Pseudomonas aeruginosa. The greenish tint of the spu-
tum expresses a high degree of the purulence (especially
stagnant sputum), and it is determined by an increased level
of myeloperoxidase (verdoperoxidase) released from neu-
trophils. A green tint of bronchial secretions can be seen in
infections with different potentially pathogenic microorgan-
isms (PPM), like Pseudomonas aeruginosa, Haemophilus in-
fluenzae, Streptococcus pneumoniae, Moraxella catarrhalis,
Staphylococcus aureus and Klebsiella pneumoniae, but a deep
green colour with blue-green tint is characteristic for the pyo-
cyanic bacillus ("the blue pus bacillus”) due to production of
specific pigments. Besides bronchiectasis, it is highly preva-
lent in infections of burnt patients, in severe trauma, in sepsis,
in eye lesions (keratitis, endophthalmitis), otitis media, and in
respiratory infections of immunosuppressed patients. On the
blood agar medium, the colonies of Pseudomonas aeruginosa
are hemolytic and have a metallic sheen [1].

Clinical case

A 52-year-old man with a 35 pack-year history of tobacco
use, was referred to a pulmonologist in September 2017, for
a persistent cough with purulent sputum (50 ml/24 hours),
dyspnea on moderate exertion, and wheezing. His history was
inconsistent for treated tuberculosis, but in 1985 he had a



sea cronica cu sau fara expectoratii in cantitati variabile, medi-
cul de familie incadrand fenomenul in bronsita cronica. Ultimii
5 ani cu agravare de 2-3 ori pe an a simptomelor respiratorii
(sporirea bronhoreei, cresterea gradului de dispnee). La exa-
menul obiectiv, pacientul subponderal (IMC 18 kg/m?), fara
edeme gambiene, cu diminuarea bilaterald a murmurului vezi-
cular si normoxemic (Sa0, 96% la respiratie cu aer ambiant).
Valorile spirometrice in limitele normalului (VEMS 99%, CVF
93%, VEMS/CVF 86%). Radiologic au fost suspectate bronsi-
ectazii in lobul mediu pe dreapta, confirmate prin CT torace-
lui. In sputoculturi a fost identificat Pseudomonas aeruginosa.

Discutii

Bronsiectaziile reprezinta o afectiune respiratorie progre-
siva a cailor aeriene, definita anatomic prin dilatatie anormala
si ireversibila a bronhiilor, manifestata clinic prin tuse, expec-
toratii si infectii respiratorii recurente [2]. La adulti, simpto-
mul de baza este tusea cronica cu sputa mucopurulenta (pana
la 80% din cazuri). Pe masura ce creste severitatea bolii, pot
aparea si alte manifestari (de exemplu, dispnee, hemoptizie,
pierderea ponderald, astenie) [3]. Bronsiectaziile se pot ob-
serva la persoane de orice varsta, insd, prevalenta creste odata
cu varsta. Conform unor studii din Germania (2015), preva-
lenta bronsiectaziilor in populatia generala este de 67 cazuri
la 100.000 populatie, cu o crestere vertiginoasda in randul
persoanelor cu varsta >75 de ani (depasind 200 de cazuri la
100.000 populatie) [4]. Etiologia bronsiectaziilor este foarte
variata, ele constituind calea finala comuna a mai multor afec-
tiuni infectioase (pneumonie, tuberculoza), alergice (astmul
bronsic), genetice (fibroza chistica) si degenerative [5].

Dilatarea bronhiilor poate fi suspectata la o radiografie, in
trecut acestea fiind confirmate prin bronhografie. La moment,
insd, bronhografia este nlocuita de CT, o metoda sigurd, usor
toleratad si care ofera informatii mult mai ample [2].

Semnele caracteristice bronsiectaziilor la CT sunt: un ra-
port bronho-arterial (RBA) >1, opacitati liniare paralele (sem-
nul ,sinelor de tramvai”), disparitia dihotomizarii bronsice
normale, vizualizarea bronhiilor la periferia plamanilor [6].

Un raport dintre diametrul intern al bronhiei si diametrul
arterei pulmonare adiacente peste 1 se considera patologic si
defineste semnul ,inelului cu pecete”. Acuratetea acestui semn
este limitat3, fiind influentata si de alti factori, cum ar fi altitu-
dinea ridicata (din cauza vasoconstrictiei si bronhodilatatiei
hipoxice are loc cresterea RBA si micsorarea grosimii pere-
tilor bronsici), sectiunea CT examinata (planul de examinare
corect este unul orientat perpendicular pe traiectul bronhii-
lor), varsta pacientului (RBA creste odata cu varsta) [6-9]. De
asemenea, exista dovezi ca la pacientii cu bronhopneumopatie
obstructiva cronicd, RBA este marit din contul reducerii dia-
metrului arterei, dar nu din cresterea diametrului bronhiei
[10]. Avand in vedere posibilitatea de diagnostic fals-pozitiv al
bronsiectaziilor conform RBA, se recomanda ca diagnosticul
sa nu fie bazat doar pe datele imagistice, dar sa se ia in consi-
deratie si neutrofilia in cdile respiratorii [5]. Disparitia dihoto-
mizarii bronsice normale este un alt criteriu de bronsiectazii
la CT (necesar ca diametrul bronhiei sa ramana neschimbat
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right sided pneumonia, after which chronic cough persisted
with or without expectorations of different amount. Consider-
ing the above mentioned symptoms the family physician di-
agnosed him with chronic bronchitis. During the last 5 years
his respiratory symptoms worsened (increased bronchorrhea
and dyspnea) 2-3 times per year. On physical examination, the
patient was underweight (BMI 18 kg/m?), no leg edema, with
bilateral reduction of breath sounds, and normal oxygen satu-
ration (Sp0O, was 96% while breathing room air). Spirometry
parameters were within normal limits (FEV1 99%, FVC 93%,
FEV1/FVC 86% of the predicted). Presence of bronchiectasis
in the RML was suspected on the chest x-ray, and confirmed
by CT. Pseudomonas aeruginosa was isolated from sputum cul-
ture.

Discussion

Bronchiectasis is a chronic respiratory disorder of the air-
ways, anatomically defined by abnormal and irreversible dila-
tation of the bronchi, clinically characterized by cough, expec-
toration and recurrent respiratory infections [2]. In adults, the
main symptom is chronic cough with mucopurulent sputum
(up to 80% of cases). As the severity of the disease increases,
other signs and symptoms could associate (such as dyspnea,
hemoptysis, weight loss and fatigue) [3]. Bronchiectasis can be
identified in individuals of any age, however, their prevalence
increases with age. According to the studies from Germany
(2015), prevalence of bronchiectasis in general population
is 67 cases per 100,000 population, with vertiginous growth
in those over 75 years old (exceeding 200 cases per 100,000
population) [4]. Bronchiectasis can be the final common path-
way of several infectious (pneumonia, tuberculosis), allergic
(bronchial asthma), genetic (cystic fibrosis) and degenerative
disorders [5].

Bronchial dilatation could be suspected on a chest x-ray,
historically they were confirmed on bronchography. Nowa-
days, bronchography has been replaced by CT, an investigation
method that is safe, an easily tolerated, that gives much more
information [2].

CT signs of bronchiectasis are bronchoarterial ratio (BAR)
>1, parallel linear opacities (the "tram-track” sign), lack of nor-
mal bronchial tapering, visibility of airways at the periphery of
the lungs [5].

A ratio of the internal bronchial diameter to the diameter
of the accompanying pulmonary artery above 1 is considered
pathognomonic and defines the "signet-ring” sign. Accuracy
of this sign is limited, being influenced and by other factors,
such as elevated altitude (due to hypoxic bronchodilatation
and vasoconstriction an increase of BAR and decrease of the
bronchial wall thickening), CT section plan (a right CT section
plan has to be orientated perpendicularly on the airways), age
of the patient (BAR increases with age) [6-9]. Also, there is
evidence that in patients with chronic obstructive pulmonary
disease, the BAR is increased rather due to vasoconstriction
than due to enlarged bronchial diameter [10]. Given the pos-
sibility of false-positive diagnosis of bronchiectasis according
to the BAR, it is recommended that the diagnosis of bron-



MJHS 19(2)/2019

Marks of a chronic lung disease

Fig. 3 Raport bronho-arterial. A. RBA = 1, valoare normald. B. RBA >1 caracteristic bronsiectaziilor. C. Sectiune CT a toracelui cu semnul ,inelului cu
pecete” - bronhia dilatata (sageti) alaturatd unei artere cu diametrul normal (varf de sageatd). D. (Din colectia Dr. Haidarla I.) Aspectul morfologic,
bronhia dilatata (sageti albe) alaturata unei artere cu diametrul normal (varf de sdgeatad).

Fig. 3 Broncho-arterial ratio. A. BAR = 1, normal value. B. BAR >1 characteristic for bronchiectasis. C. Thoracic CT plane with the "signet-ring” sign - dilated
bronchi (arrows) next to an artery with a normal diameter (arrowhead). D. (Contribution of Dr. Haidarld 1.) Morphologic aspect, dilated bronchi (arrows)
next to an artery with normal diameter (arrowhead).

AR

Fig. 4 Semne de bronsiectazii la CT. A. Lipsa dihotomizarii bronsice si diametrul bronhiei constant pe parcursul a >2 cm. B. Vizualizarea bronhiilor la
o distantd mai mica de 1 cm de pleura costala (sdgeata neagra), bronhii cu peretii ingrosati (sageti albe), impactare cu mucus a bronhiilor de calibru
mic - semnul ,arborelui inmugurit” (varfuri de sageti albe), capturarea aerului (varf de sageatd neagra). C. Impactare cu mucus a bronhiilor mari
dilatate - semnul ,degetului de manusa” (sageti).

Fig. 4 Signs of bronchiectasis on CT. A. Nontapering bronchi with a constant diameter over >2 cm. B. Visible bronchi within 1 cm of the costal pleura
(black arrow), bronchial wall thickening (white arrows), mucoid impaction of small caliber bronchi - the "tree-in-bud” sign (white arrowheads), air-
trapping (black arrowhead). C. Mucoid impaction of dilated large caliber bronchi - the "finger-in-glove” sign (arrows).

pe parcursul a cel putin 2 cm, distal de ultimul punct de rami-
ficatie bronsica - Figura 4 A). In mod normal, bronhiile nu pot
fi vizualizate la o distantd mai mica de 1 cm de pleura costa-
l1a. Odata ce devin vizibile, constatam prezenta unor dilatari
anormale ale bronhiilor (sdgeatd neagra, Figura 4 B) [6].
Semnele imagistice secundare de bronsiectazii la CT sunt
ingrosarea peretilor bronsici (sageti albe, Figura 4 B), impac-
tarea cu mucus a bronhiilor mari dilatate - semnul ,,degetului

chiectasis should not rely on radiology only, but also airway
neutrophilia should be considered [5]. Lack of bronchial ta-
pering is another criteria for bronchiectasis on CT (bronchial
diameter should remain unchanged for at least 2 cm distal to a
branching point - Figure 4 A). Normal bronchi usually are not
visualized within 1 cm of the costal pleura. Once they become
visible, an abnormal dilatation of the bronchi is ascertained
(black arrows Figure 4 B) [6].



a
0

de manusa” (sageti, Figura 4 C) si a bronhiilor mici - semnul
,arborelui Inmugurit” (varfuri de sageti albe, Figura 4 B), cap-
turarea aerului (varf de sdgeata neagra, Figura 4 B) [6].

Diferitele tipuri morfologice de bronsiectazii ce corespund
clasificarii bronhografice a lui Reid, prezinta diferite semne
imagistice, astfel Incat, in bronsiectaziile cilindrice se identifi-
ca dilatari uniforme ale bronhiilor fara dihotomizare (varfuri
de sageti albe, Figura 5), in cele varicoase - dilatari cu aspectul
,in sirag de margele” (sageti albe, Figura 5), iar in bronsiecta-
ziile chistice se vizualizeaza dilatari bronsice grosiere asema-
natoare unor chisturi (sageti negre, Figura 5) [11].

Evolutia clinica si imagistica a bronsiectaziilor depinde de
agentul patogen izolat din sputa sau din lavajul bronhoalveolar.
n 80% cazuri prin sputoculturi se atesti cel putin unul dintre
MPP (Pseudomonas aeruginosa, Haemophilus influenzae, Mo-
raxella catarrhalis, Streptococcus pneumoniae, Staphylococcus
aureus), mai frecvent fiind Pseudomonas aeruginosa [5, 6].

Pseudomonas aeruginosa, sau bacilul piocianic (bacilul
puroiului albastru, datorita capacitatii sale de a colora in ver-
de-albastru puroiul), este gram negativ, mobil, oxidazo-pozi-
tiv, nesporulat. Este ubicuitar, fiind intalnit in sol, ap3d, plante,
materii organice in descompunere, dar si in mediul spitalicesc
(sisteme de canalizare, vaze cu flori, echipamentul de respi-
ratie artificiald, unele dezinfectante), unde determina infec-
tii nosocomiale greu de tratat din cauza multirezistentei la
antibiotice. La om, poate face parte din flora intestinald sau
tegumentara normala. Cu toate ca dispune de o mare varie-
tate de factori de virulenta (prezenta pililor, producerea unor
proteaze cu efecte histotoxice, sinteza de hemolizine, exoto-
xine si existenta endotoxinei), Pseudomonas aeruginosa este
un agent conditionat patogen [12]. Pentru a induce boala este
necesara o deteriorare a mecanismelor de protectie a gazdei,
prin lezarea integritatii barierelor mecanice (piele, membrana
mucoasa) sau prezenta deficitelor imune (neutropenie, imu-
nosupresie) [13].

Identificarea bacilului piocianic este simpla datorita carac-

Amprente ale unei patologii pulmonare cronice

Ancillary signs of bronchiectasis on CT include bronchial
wall thickening (white arrows, Figure 4 B), mucoid impaction
of dilated large caliber bronchi - the "finger-in-glove” sign (ar-
rows, Figure 4 C) and of the small bronchi - the "tree-in-bud”
sign (white arrowheads, Figure 4 B), air-trapping (black ar-
rowhead, Figure 4 B) [6].

The different morphological types of bronchiectasis corre-
sponding to the bronchographic classification of Reid, show
different imaging features, so that, in cylindrical bronchiecta-
sis uniform dilatation of the bronchi with nontapering walls
is identified (white arrowheads, Figure 5), in varicose ones -
there are dilated bronchi with a beaded appearance (white ar-
rows, Figure 5), but in cystic bronchiectasis a "cyst-like” gross
bronchial dilatation is visualized (black arrows, Figure 5) [11].

The clinical and radiological evolution of bronchiectasis
depends on the isolated pathogen from sputum or bronchoal-
veolar lavage. At least one PPM (Pseudomonas aeruginosa,
Haemophilus influenzae, Moraxella catarrhalis, Streptococcus
pneumoniae, Staphylococcus aureus) is identified in sputum
culture in 80% of cases, Pseudomonas aeruginosa being the
most frequent [5, 6].

Pseudomonas aeruginosa, commonly named pyocyanic ba-
cillus ("the blue pus bacillus”, due to the capacity to color the
pus in green-blue), is a gram negative, mobile, oxidase positive
and asporogenous bacteria. It is ubiquitous, being encoun-
tered in soil, water, plants, decaying organic matter, but also in
the hospital (sewerage systems, flower vases, artificial ventila-
tion equipment, some disinfectants), where it causes nosoco-
mial infections, that due to multidrug resistance to antibiotics
are difficult to treat. In humans, it may be a part of the nor-
mal intestinal or skin flora. Although it has a wide variety of
virulence factors (presence of the pili, production of proteases
with histotoxic effects, hemolysins and exotoxins synthesis
and the presence of an endotoxin), Pseudomonas aeruginosa
is potentially pathogenic [12]. In order to induce the disease, a
collapse of the host protection mechanisms is needed, by dam-

Fig. 5 Tipuri morfologice de bronsiectazii: cilindrice (varfuri de sdgeti albe), varicoase (sageti albe), chistice (sageti negre).

Fig. 5 Morphological types of bronchiectasis: cylindrical (white arrowheads), varicose (white arrows), cystic (black arrows).
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terelor sale culturale. Pe geloza simpla sau bulion, inverzeste
mediul datorita secretiei piocianinei (pigment fenazinic albas-
tru, nefluorescent, solubil 1n apa), care se combinad cu piover-
dina (pigment galben-verzui, fluorescent) [12]. Pe mediul de
cultura geloza-sange coloniile apar lucioase, cu aspect metalic,
hemolitice (Figura 1) si degaja un miros caracteristic de ,flori
de salcam” [14].

La pacientii cu bronsiectazii, izolarea bacilul piocianic este
asociata cu prezenta bronsiectaziilor severe (caracterizate,
predominant, de un pattern morfologic chistic si o distributie
multisegmentara), cu o progresare mai rapida a leziunilor pul-
monare, cu o crestere a ratei mortalitatii / spitalizarilor si cu o
calitate a vietii mult mai redusa [15-17].

Concluzii

Bronsiectaziile se vor suspecta la un pacient cu simptome
respiratorii cronice si bronhoree importantd, computer tomo-
grafia fiind metoda de electie in confirmarea acestora, in cazul
prezentei semnelor imagistice caracteristice bronsiectaziilor
la radiografia toracelui (opacitati inelare, semnul ,sinelor de
tramvai”). Aspectul macroscopic al sputei poate sugera pre-
zenta unui MPP, cum ar fi Pseudomonas aeruginosa, identifi-
carea caruia este un marker al prognosticului nefavorabil si
impune o abordare mai speciala.
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aging the integrity of the mechanical barriers (skin, mucous
membrane) or by the presence of immune deficiencies (neu-
tropenia, immunosuppression) [13].

Pyocyanic bacillus identification is simple due to its cultur-
al character. On simple agar medium or broth, it is turning the
medium to green due to pyocyanin secretion (blue phenazine,
non-fluorescent, water soluble pigment), that is combining
with pyoverdine (yellow-green, fluorescent pigment) [12]. On
the blood agar medium the colonies appear shiny, with a me-
tallic appearance, hemolytic (Figure 1 I) and release a charac-
teristic "grape-like” odor [14].

In patients with bronchiectasis, pyocyanic bacillus isola-
tion is associated with the presence of severe bronchiectasis
(characterized predominantly by a cystic morphological pat-
tern and a polysegmental distribution), with a more rapid pro-
gression of pulmonary lesions, with an increase of mortality
and hospital admission rate, and with a much more reduced
quality of life [15-17].

Conclusions

Bronchiectasis should be suspected in a patient with
chronic respiratory symptoms and important bronchorrhea.
Computer tomography is the method of choice for confirma-
tion in case of presence of bronchiectasis characteristic imag-
ing signs on the chest x-ray (ring opacities, the "tram-track”
sign). The presence of a MPP may be suggested by the macro-
scopic aspect of the sputum, such as Pseudomonas aeruginosa,
which identification is a marker of an unfavorable prognosis
and requires a particular approach.
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Panangin Forte comprimate filmate contine: 316 mg aspartat de potasiu (sub forma de 332,6 mg aspartat de potasiu
hemihidrat, din care 72,4 mg este ionul de potasiu) si 280 mg aspartat de magneziu (sub forma de 350 mg aspartat de
magneziu tetrahidrat, din care 23,6 mg este ionul de magneziu). Substantele active din Panangin Forte comprimate
filmate joaca un rol important in diferite procese metabolice, precum si in functionarea sistemului nervos, muscular,
inima si sistemul circulator.

Panangin Forte este indicat ca tratament suplimentar:

v persoanelor cu insuficientd cardiacd si alte boli ale inimii;

v persoanelor cu tulburdri ale ritmului cardiac;

v persoanelor dupa un infarct miocardic recent;

v persoanelor sdnatoase a caror dietd este sdracd in potasiu si magnesiu;

Panangin Forte este contraindicatin: insuficientd renala acutd sau cronicd; boala Addison (insuficientd a cortexului
suprarenal); anumite tulburdri de conducere cardiaca; tensiune arteriald extrem de scdzutd, determinatd de colaps
circulator asociat cu incapacitatea inimii de a pompa suficient sange (soc cardiogenic) sau daca sunteti alergic la
aspartat de potasiu sau aspartat de magneziu sau la oricare dintre celelalte componente ale acestui medicament.
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anangin Forte comprimate filmate poate fi utilizat numai sub supraveghere medicald in
tulburdri potential asociate cu un nivel ridicat de potasiu in sange. Daca sunteti insarcinatd sau alaptati, credeti ca ati
putea fi insarcinatd sau intentionati sa aveti un copil, adresati-va medicului dumneavoastra sau farmacistului pentru
recomandari inainte de a lua acest medicament cu toate ca nu exista date disponibile care sa sugereze ca acest preparat
ar avea un efect nociv in aceste situatii. Panangin Forte comprimate filmate nu influenteaza abilitatile necesare pentru
a conduce vehicule sau de a folosi utilaje. Doze si mod de administrare: Doza uzuald este de 1 comprimat filmat
de 3 ori pe zi. Doza zilnicd nu trebuie crescutd. Perioada tratamentului trebuie stabilité de medic. Reactii adverse
posibile: Ca toate medicamentele, acest medicament poate provoca reactii adverse, cu toate cd nu apar la toate
persoanele. Ca urmare a ingestiei unor doze mai mari, frecventa scaunelor poate creste. Statut legal: Se elibereaza
fara prescriptie medicala. Acest prospect a fost aprobat in Noiembrie 2018.

»Acesta este un medicament. Ci
medicului sau farmacistului.” Ce

i cu atentie prospectul. Daca apar manifestari neplacute, adresati-va
cat Nr. 22532 din 27.07.2016

Informatii detaliate privind acest medicament sunt disponibile pe web-site-ul Agentiei Nationale a Medicamentului si a
Dispozitivelor Medicale: http://nomenclator.amed.md
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