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EDITORIAL

Anul 2016 - Anul Global
Impotriva Durerii Articulare

Afectiunile articulare, atat primare, cat si cele secundare,
afecteaza zeci de milioane de oameni pe glob. Cel mai frecvent
simptom acuzat este durerea, indusa de o varietate enorma de
afectiuni si conditii patologice. Atat durerea acutd, cat si cea
cronica de articulatii poate fi alinatd; insa, in majoritatea ca-
zurilor, managementul ei este neadecvat. Pe langa medicatia
complexd, eficientd si sigurd, abordarea durerii articulare in-
clude, indispensabil, programe de reabilitare si terapie fizica,
deseori - interventii chirurgicale. Problema respectiva nu are
o rezolvare usoard, deoarece este caracteristicd populatiei
varstnice, cu stil de viata sedentar, cu tendintd spre obezitate.
Pe langa suferinta individuald, durerea de articulatii reduce
numadrul zilelor apte de lucru, scade productivitatea muncii si
calitatea vietii, pune o sarja financiara enorma pe sistemul de
sanatate si cel de asistenta sociala.

Data fiind importanta globala a problemei, Asociatia
Internationala pentru Studiul Durerii (1. engl. International As-
sociation for the Study of Pain, IASP) a decretat anul 2016 drept
Anul Global Impotriva Durerii Articulare [1]. Campania, dusa
de IASP, in acest sens, consta 1n:

= diseminarea informatiei despre durerea in articulatii;

= facilitarea conexiunilor dintre cercetdtori, clinicisti si

pacienti;

= cresterea vigilentei politicienilor si oficialilor guverna-
mentali, mass-mediei, asociatiilor neguvernamentale si
a publicului;
incurajarea conducerii de varf a statelor, a institutiilor de
cercetare, a persoanelor fizice si celor juridice sa sustina
cercetarea, care tinde sa optimizeze tratamentul si sa
amelioreze rezultatele populatiei suferinde de dureri ar-
ticulare.

in unison cu campania IASP, ,2016 - Anul Global impotri-
va Durerii Articulare”, in cadrul Congresului II International al
Societdtii pentru Studiul si Combaterea Durerii din Moldova
(20-22 octombrie, 2016), a fost organizata o sesiune stiintifica,
la care au participat cu conferinte plenare experti din dome-
niu din Moldova, Ucraina si Romania. Mentionam ca eveni-
mentul dat a facut parte din seria de evenimente stiintifice,
didactice si cultural-sportive organizate, traditional, cu ocazia
Zilelor Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, aflatd la cea de a 71 aniversare.

Tot In aceasta ordine de idei, prezenta editie a Revistei de
Stiinte ale Sdndatdtii din Moldova ofera pe paginile ei doua arti-
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EDITORIAL

2016 - Global Year Against
Pain in the Joints

Joint pathologies, both primary and secondary, affect
thousands of people on Earth. The most frequent symptom
that patients complain of is pain that is induced by an enor-
mous number of pathological conditions and maladies. Both
acute and chronic joint pain can be relieved; but in most of
the cases, pain management is inadequate. Besides safe and
reliable complex medication, pain approach indispensably in-
cludes rehabilitation programs and physical therapy and often
even surgeries. This certain problem does not have a simple
solution because it is characteristic to elderly population, with
sedentary life-style with tendency to obesity. Besides individ-
ual suffering, joint pain reduces the number of working days,
lowers work productivity and quality of life, and sets a finan-
cial charge on the health and social assistance systems.

Considering the global importance of the problem, the In-
ternational Association for the Study of Pain (IASP) declared
2016 the Global Year Against Pain in the Joints [1]. The cam-
paign brought by IASP consists of:

= information spreading about joint pain;

= facilitation of connection between researchers, clinicians

and patients;

= increase of vigilance among politicians and governmen-

tal officials, mass-media, non-governmental organiza-
tions and the public;

= encouraging the heads of the states, research institu-

tions, physical and judicial persons to support research
that aims to improve treatment and ameliorate the re-
sults of the population suffering of joint pain.

In unison with the IASP campaign “2016 - Global Year
Against Joint Pain”, during the [1" International Congress of the
Moldovan Society for the Study and Management of Pain (20-
22 October, 2016),a scientific session was organized where ex-
perts from Moldova, Ukraine and Romania participated with
plenary conferences. We tend to mention that the event was
part of the scientific, didactic cultural and sport events series,
organized traditionally with the occasion of University Days
of the Nicolae Testemitanu State University of Medicine and
Pharmacy, on its 71" anniversary.

In the same order of ideas, this very issue of the Moldovan
Journal of Health Sciences offers on its pages two articles that
directly or indirectly, refers to pathological conditions of the
locomotor apparatus and joints in particular.



cole, care se referd, direct sau indirect, la afectiunile aparatului
locomotor si, in special, la articulatii.

Primul studiu, cel al autorilor Bogonovschi L. si Re-
venco N., ,Factorii de risc cardiovascular in artrita juvenild idi-
opaticd: studiu prospectiv”, efectuat pe un lot de 79 de copii,
a demonstrat prezenta factorilor de risc cardiovasculari la
pacientii cu artrita juvenila idiopatica [2]. Inflamatia sistemi-
c3, care reprezinta mecanismul de baza al aterosclerozei, fiind
intretinuta de artritd, determing, inca din copilarie, o probabi-
litate cu 50% mai mare de deces din cauze cardiovasculare. In
rezultat, autorii recomanda reevaluarea anuala a factorilor de
risc cardiovascular la copiii cu artrita juvenila idiopatica si cu
activitate Tnalta a bolii. Iar artrita si durerea sunt doua entitati,
practic, inseparabile.

Cel de-al doilea studiu, prezentat de Groppa L. si coaut,
abordeaz3, sintetic, patologia primara a tiroidei, asociat3, se-
cundar, cu patologia reumatica [3]. Avand in vedere prevalenta
fnalta a hipotiroidiei In randul populatiei din Republica Mol-
dova, precum si asocierea stransad a maladiei respective cu pa-
tologia reumatismald, autorii recomanda o abordare diagnos-
tica si curativa extensivd a ambelor afectiuni.

Actiuni si studii, ce se Inscriu perfect In dezideratul Cam-
paniei IASP - optimizarea diagnosticului si tratamentului
pacientilor cu durere 1n articulatii.

Adrian Belii, dr. hab. st. med., prof. univ,,
Redactor-sef

Referinte / references

1. http://www.iasp-pain.org/globalyear (Accesat pe 01.10.2016).

2. Bogonovschi L., Revenco N. Cardiovascular risk factors in juvenile
idiopathic arthritis: a prospective study. M/HS, 2016; 9 (3): 21-28.

The first study conducted by Bogonovschi L and Revenco
N., “Cardiovascular risk factors in idiopathic juvenile arthritis:
prospective study”, included 79 children and proved the pres-
ence of cardiovascular risk factors in patients with idiopathic
juvenile arthritis [2]. Systemic inflammation, that represents
the basic mechanism of atherosclerosis, and being sustained
by arthritis, determines beginning with early age, a 50% high-
er probability of death due to cardiovascular causes. Because
of this, the authors recommend annual re-evaluation of car-
diovascular risk factors in children with idiopathic juvenile
arthritis and high disease activity. Arthritis and pain are two
almost inseparable entities.

The second study, presented by Groppa L. et al., addresses
synthetically the primary pathology of the thyroid, secondary
associated with rheumatic pathology [3]. Taking into consid-
eration the high prevalence of hypothyroidism among popula-
tion of the Republic of Moldova, as well as strong association
between this condition and rheumatic pathology, the authors
recommend extensive diagnostic and treatment approach of
both diseases.

Actions and studies that fit perfectly into the IASP desid-
eratum - diagnostic and treatment optimization of patients
with joint pain.

Adrian Belii, MD, PhD, university professor
Editor in chief

3. Groppa L., Vudu L., Radu I. Hypothyroid pathology associated with
locomotor apparatus affection: literature review with clinical
case report. MJHS, 2016; 9 (3): 76-87.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Este cunoscut faptul ca hidorxiclorochina este recoman-
data pacientilor cu LES si afectare cutanata. Totodat3, in lite-
ratura de specialitate nu sunt studii clinice randomizate, care
ar confirma eficacitatea hidorxiclorochinei prin instrumente
clinice de cuantificare a ariei si extensiei implicarilor tegu-
mentare.

Ipoteza de cercetare

Tratamentul cu hidroxicloroching, suplimentat la medica-
tia de baza a pacientilor cu lupus eritematos sistemic si afec-
tare cutanata, ar putea reduce aria si extensia manifestarilor
cutanate, odata cu diminuarea indicatorilor de activitate a lu-
pusului.

Noutatea adusa literaturii stiintifice in domeniu

Este primul studiu prospectiv, randomizat, care evaluea-
za eficacitatea hidroxiclorochinei asupra manifestarilor te-
gumentare la pacientii cu lupus eritematos sistemic, prin in-
strumentul clinic validat CLASI - Indicele de Arie si Extensie a
Lupusului Cutanat.

Rezumat

Introducere. Afectarea cutanati la pacientii cu LES, ca si frec-
ventd a implicarii organice, este a doua manifestare a lupusului,
prezentd la 93% dintre pacienti pe parcursul evolutiei bolii. Pro-
blema afectérilor cutanate rezida din potentialul acestora de a
provoca leziuni cutanate ireversibile (cicatrici extinse, alopecie
cronicd cicatriceald, ulceratii trenante), de aceea, tratamentul tintit
al acestor pacienti are importanta majora. Conform cunostintelor

MJHS 9(3)/2016 [ 9]

ORIGINAL ARTICLE

The efficacy of hydroxychlo-
roquine on skin involvement
in patients with systemic lupus
erythematosus: prospective,
randomized study

Victoria Sadovici-Bobeica'*, Lucia Mazur-Nicorici'f,
Maria Carabajiu't, Virginia Salaru't, Minodora Mazur'*
!Department of internal medicine, Discipline of internal medicine-semiology,

Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau,
Republic of Moldova.

Corresponding author:

Victoria Sadovici-Bobeica, PhD fellow

Department of internal medicine, Discipline of internal medicine-semiology
Nicolae Testemitanu State University of Medicine and Pharmacy

29/1, Nicolae Testemitanu str., Chisinau, Republic of Moldova, MD-2025
e-mail: victoriasadovici@gmail.com

What is not known yet, about the topic

It is known that hydroxychloroquine is recommended for
patients with SLE and skin involvement. Simultaneously, there
are not randomized clinical trials, confirming its effectiveness
through clinical tools for quantifying the area and severity in-
dexes of skin involvement.

Research hypothesis

Treatment with hydroxychloroquine, supplemented to the
basic medication in patients with systemic lupus erythemato-
sus and skin involvement, could reduce the area and severity
indexes of skin manifestations, and, at the same time, diminish
the activity of the disease.

Article’s added novelty on this scientific topic

It is the first prospective randomized study, assessing the
effectiveness of hydroxychloroquine on skin involvement in
patients with systemic lupus erythematosus, using a validated
clinical tool CLASI - Cutaneous Lupus Erythematosus Disease
Area and Severity Index.

Abstract

Introduction. Skin involvement in patients with SLE is the
second manifestation of lupus, being found in 93% of patients
during the course of the disease. Its problem lies on its potential
to cause irreversible lesions (extensive scarring, chronic cicatri-
cial alopecia, persisting ulcers), therefore targeted treatment of
these patients is important. To our knowledge, there are no spe-
cific treatment recommendations for patients with SLE and skin



noastre, nu sunt recomandari specifice pentru pacientii cu LES si
implicare tegumentard, dar se presupune ca administrarea hidro-
xiclorochinei (HCQ) ar avea un rol protectiv in aparitia leziunilor
cutanate ireversibile. Reiesind din cele mentionate, am efectuat
un studiu prospectiv randomizat pentru a evidentia eficacitatea
hidroxiclorochinei la pacientii cu LES si implicare cutanatd, prin
instrumente clinice validate.

Material si metode. In cercetare au fost inclusi 97 de pacienti
cu LES, conform criteriilor de clasificare SLICC 2012. Subiectii au
fost randomizati in doua loturi: L, — tratament de bazd nemodifi-
cat si L, - tratament de baza cu administrarea hidroxiclorochinei.
Pacientii au fost urmariti prospectiv timp de 12 luni, in 4 vizite,
prin analiza scrorurilor de activitate si acutizare a LES si rdspun-
sului cutanat prin CLASI la 3, 6 si 12 luni.

Rezultate. In urma randomizarii, s-au format doud loturi com-
parabile: L - tratament de bazd cu HCQ (51 de pacienti) si L, -
tratament de bazd fara HCQ (46 de pacienti). Indicii de activitate
SLEDALI si SELENA au diminuat semnificativ mai mult in L, ver-
sus L ([-7,7] vs. [-2,9] pentru SLEDATI si [-6,6] versus [-5,1] pentru
SLAM, respectiv), RR al acutizérilor fiind mai mic in lotul pacien-
tilor tratati cu hidroxiclorochina (RR la 6 luni = 0,5; IC95% = 0,25
-0,98; RR1a 12 luni 0,49; IC95% = 0,25 - 0,94). Afectarea cutanata
activd, cuantificatd prin indicele CLASI, a diminuat in lotul de cer-
cetare cu [-4,8] puncte (p<0,001) versus [-1,9] puncte pentru lotul
de control (p>0,05), ambele fatd de debutul tratamentului.

Concluzii. Administrarea hidroxiclorochinei, in complex cu
tratamentul de baza la pacientii cu LES si implicare cutanata, con-
tribuie la diminuarea activitatii bolii si frecventei acutizérilor. Cu
referire la afectarea cutanatd, hidroxiclorochina contrubuie la re-
gresia leziunilor cutanate active, cuantificate prin indicele CLASIL.

Cuvinte cheie: lupus eritematos sistemic, afectare cutanata, in-
dicele de arie si extensie a lupusului eritematos cutanat (CLASI).

Introducere

Lupusul eritematos sistemic (LES) este o maladie autoimuna
polisindromica de etiologie necunoscuta, care se dezvoltd pe fon-
dul proceselor de imunoreglare imperfectd, determinate genetic,
asociatd cu hiperproducerea autoanticorpilor [1]. Tabloul clinic al
bolii variaza de la manifestari usoare (artrite, manifestéri cutana-
te), pana la afectéri severe de organe si sisteme, cum ar fi sistemul
nervos central, afectare renala si neurologica [2, 3]. Afectarea cuta-
nata, ca si frecventd a implicarii organice, este a doua manifestare
a lupusului, prezenta la 93% dintre pacienti pe parcursul evolutiei
bolii [4, 5]. Cu toate acestea, importanta cercetdrii asupra impli-
cérii cutanate in LES a fost pusa in valoare catre anul 2009, atunci
cand au fost propuse criteriile SLICC de clasificare a LES (Petri M.,
2012), care a desfasurat tipurile de afectdri cutanate, astfel incét
dintre cele 11 criterii clinice, 4 criterii vizeazd implicarea tegumen-
tara [6].

O alta problema abordata in literatura mai veche pentru pri-
ma data, este aparitia leziunilor ireversibile la pacientii cu LES,
cuantificate prin Indexul Afectdrii Organice la pacientul cu LES
- SLICC/ACR DI. In cohortele Hopkins (Petri, 1998) si Goldman,
2003, aceste leziuni cutanate au acumulat de la 4 la 14% din scorul
total SLICC/DI, fiind reprezentate de alopecie cronica cicatriceala,
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involvement, but it is assumed that hydroxychloroquine (HCQ)
administration would have a protective effect in the development
of irreversible skin lesions. Based on the foregoing, we conducted
a prospective randomized study to highlight the effectiveness of
hydroxychloroquine in patients with SLE and cutaneous involve-
ment using validated clinical tools.

Material and methods. The research included 97 patients with
SLE that fulfilled SLICC, 2012 classification criteria. The subjects
were randomized into two groups: L, — unchanged basic treatment
and L, — basic treatment plus hydroxychloroquine. Patients were
followed prospectively for 12 months during four visits: SLE activ-
ity, flare scores and skin response by CLASI at 3, 6 and 12 months
were assessed.

Results. According to randomization, were formed two com-
parable groups: L — basic treatment with HCQ (51 patients) and
L, — basic treatment without HCQ (46 patients). The disease activ-
ity by SLEDAI and SLAM decreased more significantly in L, ver-
sus L, ([-7.7] vs. [-2.9] for SLEDAI and [-6.6] vs. [-5.1] for SLAM,
respectively), the RR of flares being lower in the group of patients
treated with hydroxychloroquine (RR at 6 months = 0.5, 95%CI =
0.25 to 0.98, RR at 12 months 0.49, 95%CI = 0.25 to 0.94). Active
cutaneous involvement, measured by CLASI index, decreased in
L, by [-4.8] points (p<0.001) versus [-1.9] points for the L, group
(p>0.05), both compared to baseline.

Conclusions. The add of the hydroxychloroquine to basic
treatment in patients with SLE and skin involvement contributes
to the decrease of the disease activity and reduces the frequency
of flares. Concerning cutaneous involvement, hydroxychloroquine
contributes to the regression of active skin manifestations, as mea-
sured by CLASI index.

Key words: systemic lupus erythematosus, skin involvement,
cutaneous lupus erythematosus, disease area and severity index
(CLASI).

Introduction

Systemic lupus erythematosus (SLA) is a polysyndromal sys-
temic autoimmune disease of unknown etiology, that develops
on imperfect immune regulation, determined genetically, associ-
ated with an excessive production of autoantibodies [1]. Clinical
features in individual patients can be quite various, ranging from
mild (joint and skin involvement) to severe, life-threatening or-
gan lesions such as central nervous system, neurological or renal
damage [2, 3]. Skin involvement in patients with SLE is the second
manifestation of lupus, being found in 93% of patients during the
course of the disease [4, 5]. However, the importance of research
on cutaneous manifestations in SLE was put in value by 2009,
when SLICC classification criteria were proposed (Petri M., 2012);
it expanded the types of skin damage, so 4 out of 11 clinical criteria
were related to skin cutaneous involvement [6].

Another issue concerning cutaneous involvement in SLE was
described for the first time in 1998 and 2003, and address potential
irreversible lesions, measured by SLICC/ACR Damage Index. In
Hopkins (Petri, 1998) and Goldman (2003) cohorts, skin lesions
have accumulated from 4 to 14% of the total SLICC/DI, being rep-
resented by chronic scarring alopecia, extended scars/panniculitis
and/or skin ulcers [7, 8]. Hence, the importance of targeted medi-
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cicactrici extinse/paniculite si/sau ulceratii cutanate trenante [7,
8]. Reiesind din cele relatate, s-a presupus importanta manage-
mentului medicamentos tintit al acestor pacienti cu scopul de a
preveni instalarea leziunilor tegumentare ireversibile.

Cu toate ca in 2014, intr-un efort de omogenizare a abordarii
terapeutice, grupul de lucru condus de profesorul Matthias Schnei-
der a publicat recomandarile treat-to-target pentru managementul
LES [9], studiul acestor recomandéri nu ne-a permis sa desprin-
dem directii certe de tratament pentru implicarea tegumentard
in LES. In absenta studiilor-control randomizate largi, care abor-
deaza tratamentul pacientilor cu LES si implicare cutanata, am
analizat studii de tip transversal de domeniu. Studiul LUMINA a
analizat efectul hidroxicloroquinei (HCQ) asupra diferitor aspecte
ale LES, inclusiv a leziunilor cutanate, intr-un studiu multietnic re-
trospectiv si a constatat ca utilizarea acesteia este asociatd, posibil,
cu intérzierea aparitiei leziunilor cutanate ireversibile [10]. Studiul
nu a raspuns, insd, la intrebarea daca administrarea hidroxicloro-
chinei influenteaza aria si extensia afectarii cutanate active, fapt
important in managementul pacientilor cu LES. In aceasti ordine
de idei, tratamentul afectérii cutanate in LES deriva din judecata si
experienta medicului si alegerea terapiei se face in functie de tipul
de implicare tegumentara, aria si extensia leziunilor in raport cu
severitatea si activitatea generald a bolii [11].

Din analiza celor relatate anterior am desprins cd o cercetare
complexa, prospectiva, analitica, randomizatd, cu scopul de a evi-
dentia eficacitatea hidroxiclorochinei la pacientii cu LES si impli-
care, prin instrumente clinice validate, este indispensabila.

Material si metode

Studiu prospectiv, randomizat in raport de 1:1, paralel, cu in-
cluderea a doud loturi: L, - tratament de bazd nemodificat si L,
—lotul de pacienti cu tratament de baza plus HCQ cu doza de 6,5
mg/kg/corp/zi, per os. Criterii de includere in studiu: pacienti
adulti cu lupus eritematos sistemic, care au intrunit criteriile de
clasificare SLICC, 2012 si care si-au exprimat acordul informat de
a participa in cercetare. Din studiu au fost exclusi pacientii cu pa-
tologii cutanate non lupice, tratament actual sau recent (<6 luni)
cu HCQ si pacientii care au avut contraindicatii pentru adminis-
trarea hidroxiclorochinei (sarcina si lactatia, retinopatie, inclusiv,
maculopatie preexistente si hipersensibilitate la sulfat de hidroxi-
cloroching, la derivati de 4-aminochinolind sau la oricare dintre
excipientii Plaquenil).

Cercetarea s-a derulat in Departamentul Medicina Internd,
Facultatea Medicinad nr. 1 a Universitatii de Stat de Medicind si
Farmacie ,,Nicolae Testemitanu” din Republica Moldova, la baza
Institutului de Cardiologie, sectia IV, in perioada februarie 2015 -
septembrie 2016.

Evaluarea dinamicé a pacientilor a presupus 4 vizite efectuate
pe parcursul a 12 luni: vizita baseline — T, vizita la 3 luni - T ,
vizita la 6 luni — T, si vizita la 12 luni - T,. Modelul de cercetare
al pacientilor este prezentat in Figura 1. La prima etapd a cercetd-
rii, pentru a asigura eligibilitatea pacientilor pentru cercetare, su-
biectii au fost examinati prin anchetare, examen fizic, examene de
laborator generale si speciale, controlul oftalmologic (pentru a ex-
clude contraindicatiile pentru administrarea hidroxiclorochinei),
aplicarea instrumentelor clinice pentru aprecierea activitatii bolii
(SLEDAIL SLAM) si ariei si extensiei implicarii cutanate CLASI.
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cal treatment of these patients, in order to prevent the onset of
irreversible skin lesions, was judged as being important.

Although in 2014, in an effort to homogenize the therapeutic
approach, the working group led by Professor Matthias Schneider
has published the treat-to-target recommendations for SLE man-
agement [9], the analysis of these recommendations has not al-
lowed us to detach proven treatment directions. In the absence of
large randomized controlled clinical trials, which would address
the treatment of patients with SLE and skin involvement, we ana-
lyzed cross-sectional studies. The results of the LUMINA (retro-
spective, multicentric) that analyzed the efficacy of hydroxychlo-
roquine (HCQ) on different aspects of SLE, including skin lesions,
stated that its use is possibly associated with a delay in the occur-
rence of irreversible skin damage [10]. However, the research did
not answer the question whether the administration of hydroxy-
chloroquine influences the area and severity of active skin involve-
ment, which is important in the management of patients with SLE.
In this context, the treatment of skin manifestations in SLE derives
from the judgment and clinical experience of the physician and
the choice of therapy is based on the type of skin involvement,
area and severity of the lesions in relation to the overall burden of
disease severity and activity [11].

In consideration of the foregoing, we concluded that a prospec-
tive randomized clinical research would be necessary, in order to
assess the effectiveness of hydroxychloroquine in patients with
SLE and skin involvement, using validated clinical tools.

Material and methods

Prospective randomized, 1:1 study of two groups: L, — un-
changed basic treatment and L, — basic treatment plus HCQ (6.5
mg/kg/day, orally). Inclusion criteria: adult SLE patients, that
fulfiled SLICC 2012 classification criteria and expressed their in-
formed consent to research participation. We exluded from the
study patients with non lupus-linked cutaneous pathologies, cur-
rent or recent (<6 months) treatment with HCQ and patients who
have contraindications to HCQ (pregnancy and lactation, retinop-
athy, including pre-existing maculopathy and hypersensitivity to
hydroxychloroquine sulfate, to 4-aminoquinoline derivatives or to
any component of Plaquenil).

The research was conducted in the Department of internal
medicine, Faculty of Medicine of Nicolae Testemitanu State Uni-
versity of Medicine and Pharmacy from Republic of Moldova, at
the Institute of Cardiology, Department I'V, during the period Feb-
ruary 2015 — September 2016.

The patients were assessed during four visits over 12 months:
baseline visit - T visit, at 3 months — T , at 6 months - T, and
at 12 months - T,. The research protocol is shown in Figure 1.
At baseline, in order to ensure the eligibility of patients, we col-
lected sociodemographic data and performed physical examina-
tion, general and specific laboratory tests, ophtalmologic control
(to exclude contraindications to hydroxychloroquine), we assessed
disease activity (SLEDAI, SLAM) and cutaneous involvement area
and severity index by CLASI. During visits, patients were exam-
ined and laboratory tests were ordered, the disease activity was ap-
preciated by SLAM and SLEDAI, the involvement of the skin - by



La fiecare 3 luni, pacietii au fost examinati prin examen clinic si de
laborator, precum si aprecierea activitdtii maladiei (SLAM, SLE-
DAI), dinamicii implicérii cutanate (CLASI), iar indicele de acuti-
zare SELENA/SLEDALI a fost apreciat la 6 si 12 luni de tratament.
Parametrul principal de rezultat a fost modificarea indicelui
CLASI Activitate si CLASI Lezare dela T 1a T.,.
Parametrii secundari de rezultat:
= dinamica indicilor de activitate a bolii SLAM si SLEDAI
delaT laT,;
= dinamica Ac antiADN dc, fractiei libere a complementu-
lui C3, C4 i VSH-uluidela T 1a T;
= determinarea raspunsului la tratament prin SELENA/
SLEDAI la 6 si 12 luni de tratament.

Numarul de subiecti in fiecare lot a fost calculat prin aplicarea

formulei pentru cercetirile prospectiv-analitice:

n=1/1-fx 2(Z'&+ZB)2 x P(1-P)/(P-P )? unde:
P = 76,0%, P,=0,76; P, = 36,0%, P =0,36; P = (P, + P )/2=0,56;
Za — valoarea tabelard. Cand pragul de semnificatie este de 95%,
atunci coeficientul Za =1,96; Z — valoarea tabelara. Cand puterea
statisticd a comparatiei este de 95%, atunci coeficientul Zﬁ = 1,65;
f = proportia subiectilor care sa asteapta sa abandoneze studiul din
motive diferite de efectul investigat; q = 1/(1-f), £=10,0% (0,1).
Introducénd datele in formuld, am obtinut:
n=1/1-0,1 x 2(1,96+1,65)* x 0,56 x 0,44 /(0,76-0,36)>= 45

In concluzie, L, a inclus 46 de pacienti tratati cu tratament de
baza nemodoficat si HCQ, si L, a inclus de 51 de pacienti cu trata-
ment de baza, fara HCQ.

Randomizarea s-a efectuat in mod computerizat, prin progra-
mul MedCalc statistical software, versiunea 12.7.0. Analiza statis-
ticd a rezultatelor a fost prezentatd sub formd de valori medii +
SD (deviere-standard). Diferenta statisticd a fost calculatd prin
criteriul t-Student; a fost calculat riscul relativ (RR) si prezentate
intervalele de confidentd de 95% (IC95%).

Avizul favorabil al Comitetului de Etica a fost primit in data
de 26 ianuarie 2015, procesul verbal nr. 26 al sedintei Comitetului
de Etica al USMF , Nicolae Testemitanu”, presedinte Mihail Gavri-
liuc. Toti participantii in cercetare si-au exprimat consimtamantul
informat inainte de inrolare. Datele au fost prelucrate statistic in
programul statistic MedCalc statistical software, versiunea 12.7.0.

Rezultate

Caracteristicile pacientilor la etapa inroldrii

Diagrama de flux CONSORT a pacientilor studiati este ilus-
tratd in Figura 2. La etapa inrolarii, au fost cercetati 115 pacienti
cu LES, iar dupa aplicarea criteriilor de includere si excludere, am
obtinut un lot de 97 de subiecti, eligibili pentru studiu. Asadar, 97
de pacienti au fost randomizati in doud loturi: L, a inclus 46 de
pacienti, tratati conform metodei modificate de tratament (trata-
ment de baza, anterior, cu administrarea concomitenta a hidro-
xiclorochinei) si lotul de control L, a inclus 51 de pacienti tratati
prin tratament de baza nemodificat, fira hidroxiclorochina.

Prin prisma obiectivelor trasate, am analizat ambele loturi pen-
tru a consemna dacad acestea sunt omogene prin caracteristicile
lor clinico-statutare si de evolutie a lupusului eritematos sistemic,
pentru a asigura comparabilitatea si validitatea rezultelor obtinute
(Tabelul 1).

HCQ in LES cu afectare cutanatd

CLASI. Also, we calculated the SELENA/SLEDALI flare index at 6
and 12 months of treatment.
Primary study endpoint: the modification of the CLASI Acti-
vitity and Damage index from T to T,.
Secondary study endpoints:
= change in disease activity by SLAM and SLEDAI from T
toT;
= change of anti-DNAds Ab, complement C3 and C4 level
and ESR from T,to T,
= risk of flare by SELENA/SLEDAI at 6 and 12 months.

The necessary number of subjects in each group was calculated

by applying the formula for prospective-analytical research:
n=1/1-f x 2(Zd(+Zr,)2 x P(1-P)/(P-P))? where:

P =76.0%, P,=0.76;P, = 36.0%, P = 0.36; P = (P, + P,)/2=0.56, Zat
- table value. When confidence level is 95.0%, then coeflicient Za
=1.96, Za - table value. When statistical power of the comparison
is 95.0%, then coefficient Z, = 1.65; f = the proportion of subjects
expected to abandon the study q = 1/(1-f), f=10.0% (0.1).

By entering the data into the formula we obtained:

n=1/1-0.1 x 2(1.96+1.65)* x 0.56 x 0.44 /(0.76-0.36)*=45

In conclusion, L, included 46 patients treated with unmodi-
fied basic treatment plus HCQ and L included 51 patients with
unmodified basic treatment without HCQ.

The randomization was made in MedCalc statistical software,
version 12.7.0. The results were presented as mean values + SD
(standard deviation). The statistical difference was calculated us-
ing t-Student criteria, the relative risk (RR) was calculated with
95% confidence intervals (95CI).

The agreement of the Ethics Committee was received on 26
January 2015, under the protocol number 26 of the Ethics Com-
mittee of Nicolae Testemitanu State University of Medicine and
Pharmacy, presided by Mihail Gavriliuc. All participants of the
research expressed their signed informed consent before enroll-
ment. Data were statistically analyzed by statistical program Med-
Calc statistical software version 12.7.0.

Results

Baseline patient’s characteristics

The CONSORT flow diagram of studied patients is illustrated
in Figure 1. At the enrollment phase we examined 115 patients
with SLE, but after applying inclusion/exclusion criteria 97 sub-
jects were considered as being eligible. Thus, 97 patients were ran-
domized in two groups: L, included 46 patients treated accord-
ing to the modified method of treatment (basic treatment plus
HCQ) and control group L, that included 51 patients receiving
unchanged basic treatment without HCQ.

According to our objectives, we analyzed both groups in order
to conclude whether the data are comparable in therms of clinical
characteristics and disease’s evolution, in order to ensure compa-
rability and validity of obtained results (Table 1).

Data from Table 1 include general characteristics of patients,
with the calculation of t-student criteria for verifying the compa-
rability hypothesis of the study groups. According to our results,
we concluded that the parameters from both randomized groups
had comparable values, the groups being similar in gender distri-
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Tabelul 1. Caracteristicele clinico-statutare ale pacientilor din
loturile L si L,.

Parametrii evaluati L, (n=51) L, (n=46) p

Repartizare pe sexe

= Feminin 49 (96,1%) 44 (957%) p>0,05
= Masculin 2(3,9%) 2 (4,3%)

Varsta medie, ani 46,2+12,2 40,0+13,9 p>0,05
Varsta medie la debutul maladiei, ani  37,6+13,2 32,3+12,1 p>0,05
Numarul mediu de criterii SLICC’, 2012 6,7+1,6 6,9+1,9 p>0,05
Durata medie a maladiei, luni 110,0£73,3 96,9+82,9 p>0,05
Valoarea medie SLEDAI, puncte 13,5+7,2 13,0+9,5 p>0,05
Valoarea medie SLAMY, puncte 11,6+7,7 13,8+2,7 p>0,05
Valoarea medie SLICC/ACR DI§, puncte 1,3+1,4 1,1+1,1 p>0,05
Valoarea medie anti ADN dc, U/ml 160,2+272,6 207,2+130,2 p>0,05
Valoarea medie C3, g/1 0,73+0,3 0,81+0,4 p>0,05
Valoarea medie VSH, mm 23,3+13,8 24,3+15,9 p>0,05
CLASI Activitate, puncte 5,0+5,1 5,7+6,1 p>0,05
CLASI' Leziune, puncte 4,0+4,1 5,3+7,2 p>0,05
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Table 1. Clinical characteristics of patients in L, and L, groups.

Evaluated paramethers L, (n=51) L, (n=46) p
Gender

= Female 49 (96.1%) 44 (95.7%) p>0.05
= Male 2 (3.9%) 2 (4.3%)

Mean age, years 46.2+12.2 40.0+13.9 p>0.05
Age at onset of the disease, years ~ 37.6+£13.2 32.3+12.1 p>0.05
Number of SLICC2012 criteria 6.7£1.6 6.9£1.9 p>0.05
Disease duration, months 110.0+£73.3 96.9+82.9 p>0.05
Mean value of SLEDAI', points 13.5£7.2 13.0+9.5 p>0.05
Mean value of SLAMY, points 11.6£7.7 13.8+£2.7 p>0.05
Mean value of SLICC/ACR DI, 1.3+1.4 1.1+1.1 p>0.05
points

Mean value anti DNAds Ab, U/ml  160.2+272.6 207.2¥130.2 p>0.05
Mean value of C3, g/1 0.73+0.3 0.81+0.4 p>0.05
Mean value of ESR, mm 23.3+13.8 24.3+15.9 p>0.05
CLASI! Activity, points 5.0£5.1 5.7+6.1 p>0.05
CLASI Damage, points 4.0x4.1 5.3£7.2 p>0.05

Notd: *- Clinicile Internationale Colaboratoare asupra Lupusului Sistemic;

- Indicele Activitatii LES; ¥- Masurarea Activitatii Lupusului Sistemic;

- Indicele de Lezare a Clinicilor Internationale Colaboratoare asupra Lupu-
sului Sistemic; !l - Indicele de arie si extensie a lupusului eritematos cutanat.
Datele sunt prezentate sub forma de medie si deviere standard. Teste statis-
tice aplicate: t-Student (pentru datele de tip continuu); testul Fisher exact,
pentru datele nominale.

Din Tabelul 1 am desprins caracteristica generala a pacientilor
inclusi in cercetare, analizatd prin criteriul t-Student, pentru verifi-
carea ipotezei de comparabilitate a loturilor. Parametrii evaluati in
grupele randomizate au avut valori comparabile, iar loturile au fost
omogene ca distributie de gender, varsta la momentul cercetarii si
la debutul maladiei, durata medie a bolii si numar de criterii de
clasificare SLICC, 2012. Concomitent, analiza aferenta a activitatii
bolii in loturi si a rezultatelor investigatiilor paraclinice importan-
te au permis identificarea a doud loturi comparabile, care, ulterior,

Note: *- Systemic Lupus International Collaborating Clinics; - SLE Activity
Index; *- Systemic Lupus Activity Measure $- Lupus Erythematosus Dis-
ease Activity Index; - Cutaneous Lupus Erythematosus Disease Area and
Severity Index. The data are presented as means with standard deviations.
Statistical analysis: t-Student (for continuous data); Fisher exact test, for
nominal data.

bution, mean age and age at the onset of the disease, mean dis-
ease duration and number of classification criteria SLICC, 2012.
Simultaneously, the afferent analysis of disease activity and results
of most important laboratory investigations allowed the identifica-
tion of two comparable groups, which were assigned to subsequent
complex analysis. Referring to the skin involvement, the CLASI
Activity index + SD was 5.0+5.1 for L, and 5.7+6.1 for L, p>0.05.
For CLASI Damage index + SD, we recorded values of 4.0+4.1 and
5.3+7.2 for L, and L, with no statistically significant difference be-

Tratament de baza SLAM* SLAM, SLEDAI, SLAM SLAM, SLEDAI,
Basic treatment [ | SLEDAIf CLASI, ™ SLEDAI [™| CLASI SELENA
CLASI} SELENAS§ CLASI
A A A A A
Pacienti/Patients
LES/SLE Randomizare
Randomization Comparare/ Comparison
\ 4
Tratament de baza SLAM SLAM, SLEDAI, SLAM SLAM, SLEDAI,
Basic treatment > SLEDAI —»{ CLASI, SELENA [ SLEDAI [ CLASIL SELENA
+HCQ CLASI CLASI
Baseline 3 luni/months 6 luni/months 12 luni/months

<&

<

Fig. 1 Design-ul studiului.
Notd:"- Masurarea Activitatii Lupusului Sistemic; T~ Indicele Activitatii LES; ¥ - Indicele de Arie si Extensie a Lupusului
Eritematos Cutanat; ¥ - Siguranta Estrogenilor in Evaluarea Nationald a Lupusului Eritematos.

Fig. 1 Study design.
Note: "~ Systemic Lupus Activity Measure; - Systemic Lupus Erythematosus Disease Activity Index; * - Cutaneous Lupus
Erythematosus Disease Area and Severity Index; §- Safety of Estrogens in Lupus Erythematosus National Assessment.



Tabelul 2. Analiza regimurilor terapeutice in loturile randomizate.
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Table 2. The analysis of treatent regimens in randomised groups.

Parametrii evaluati L, (n=51) L, (n=46) p
n Doza n Doza
medie, mg medie, mg

Glucocorsticosteroizi (GCS) 47 12,6 43 10,0 p>0,05
Ciclofosfamida (CYC) 7 200,0 5 200,0 p>0,05
Azatioprind (AZA) 1 - 3 100 p>0,05
Metotrexat (MTX) 0 - 1 7,5 p>0,05
Antiinflamatoare nesteroi- 13 - 9 - p>0,05
diene (AINS)

Anticoagulante 28 - 30 - p>0,05
Antiagregante 50 - 45 - p>0,05

Notd: Analiza statistica utilizata: Fisher exact test.

au fost analizate complex. Referitor la afectarea cutanati, valoarea
indicelui CLASI Activitate + SD a fost de 5,0+5,1 pentru L, si de
5,746,1 pentru L, p>0,05. Pentru CLASI Leziune + SD, am inre-
gistrat valori de 4,0+4,1 si 5,3+7,2 pentru LysiL, fard diferenta
statistic semnificativé intre loturi (p>0,05). In concluzie, loturile
au fost omogene prin aria si severitatea afectarii cutanate.
Cercetarea comparativd a loturilor randomizate a continuat
prin analiza regimurilor terapeutice, incluse in algoritmul de tra-
tament al LES conform recomandarilor EULAR, 2014 (Tabelul 2).
Din Tabelul 2 se poate constata, cd medicatia cea mai impor-
tanta a fost administrarea glucocorticosteroizilor (GCS). Am con-
statat cd 47 (92,2%) de pacienti din lotul L si 43 (93,5%) de paci-
enti din L, au beneficiat de GCS in doze de 12,6+11,9 si 10,0+7,8
mg prednisolon echivalent/zi, respectiv. Cu toate ca remediile ci-
tostatice fac parte din algoritmul de tratament al LES si se includ
in recomandarile de tratament pentru lupusul cu afectare renald
si neuropsihiatrica, propuse de grupul de lucru, condus de prof.
Bertsias G., 2008, acestea au fost administrate mai rar la pacien-
tii nostri, indicatiile fiind bine monitorizate. Prin urmare, ciclo-
fosfamida a fost administrata in doza de 200 mg/sdptaménal la 5
pacienti din lotul de control si la 3 pacienti din lotul de cercetare,
respectiv. Azatioprina a fost administratd numai la un pacient din
lotul de referinta si la 3 pacienti din lotul de cercetare, atunci cand
metotrexatul a fost administrat la doar un pacient din acest lot, in
cadrul artritei lupice. Anticoagulantele au fost optiune terapeutica
la 28 (54,9%) si 30 (65,2%) dintre subiectii din loturile martor si de
cercetare. De notat cd, tratamentul antiagregant (aspirina in doze
profilactice de 75-100 mg/zi) a fost administrat la 50 (98,0%) si 45
(97,8%) dintre pacientii din loturile L, si L, respectiv. In concluzie,
conform randomizarii aplicate, s-au format loturile L, si L, care,
la etapa initiald, au fost comparabile dupé regimurile terapeutice.

Analiza raspunsului la tratament prin SLEDAI si SLAM

Conform obiectivelor propuse, am relatat randamentul tra-
tamentului complex, inclusiv cu hidroxicloroching, prin perfor-
manta criteriilor de activitate a maladiei, apreciatd prin SLEDAI
si SLAM (Figura 2).

Conform rezultatelor ilustrate in Figura 2, valorile indicelui de
activitate SLEDALI au suportat modificari statistic semnificative pe
durata studiului in ambele loturi. Dupé 3 luni de tratament, am
inregistrat o diminuare a activitatii LES in loturile randomizate,
insa doar in L, diferenta a fost statistic semnificativd, A SLEDAI

Evaluated parameters L, (n=51) L, (n=46) p
n Mean n Mean
dose, mg dose, mg

Corticoids (CS) 47 12.6 43 10.0 p>0.05
Cyclofosfamide (CYC) 7 200.0 5 200.0 p>0.05
Azathioprine (AZA) 1 - 3 100 p>0.05
Methotrexate (MTX) 0 - 1 7.5 p>0.05
Nonsteroidal anti-inflammato- 13 - 9 p>0.05
ry drugs (NSAIDs)

Anticoagulants 28 - 30 - p>0.05
Antiagregants 50 - 45 - p>0.05

Note: statistical analysis: Fisher exact test.

tween groups (p>0.05). In conclusion, the two groups were homo-
geneous in therms of the area and severity of skin manifestations.

We continued the comparative analysis of the randomized
groups through the therapeutic regimens included in the treatment
algorithm of SLE, as recommended by EULAR 2014 (Table 2).

The information contained in Table 2 demonstrates that the
most important medication was the administration of glucocorti-
costeroids (GCS). We found that 47 (92.2%) patients from group
L, and 43 (93.5%) patients from L, received GCS in a dose of
12.6+11.9 and 10.0+7.8 mg prednisolone equivalent/day, respec-
tively. Although chemotherapeutic drugs are part of the treatment
algorithm of SLE and are included in recommendations for treat-
ment of lupus with renal and neuropsychiatric involvement (Bert-
sias G., 2008), these were administered less frequently to our pa-
tients, the indications being well monitored. Therefore, 5 patients
from the control group administered cyclophosphamide at a dose
of 200 mg/week in the control group L, versus 3 patients from L ,
respectively. Azathioprine was administered only to one patient
from L, and by 3 patients from L, and methotrexate was adminis-
tered to only one patient from the same group for lupus arthritis.
Anticoagulants were a therapeutic option in 28 (54.9%) and 30
(65.2%) of subjects in the L and L, groups. Note that antiplatelet
therapy (prophylactic aspirin dose 75-100 mg/day) was adminis-
tered to 50 (98.0%) and 45 (97.8%) patients from lots L, and L ,
respectively. In conclusion, according to the applied randomisa-
tion were formed to groups L and L,, which were comparable at
baseline according to the therapeutic regimens.

Analysis of treaent response by SLEDAI and SLAM

In concordance with our objectives, we reported the efficinecy
of complex treatment, including hydroxychloroquine, by dis-
ease activity criteria performance, measured by the SLEDAI and
SLAM (Figure 2).

According to the results illustrated in the Figure 2, SLEDAT ac-
tivity index values have undergone statistically significant chang-
es in both groups during the study. After 3 months of treatment,
we recorded a decrease of SLE activity in randomized groups, but
the change was statistically significant only in L,, A SLEDAI being
[-5.4] points (p<0.001). We also analyzed the parameters of the
disease after 6 months of treatment and found that the disease
activity by SLEDAI continued to decrease in L, with [-0.4] points
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Fig. 2 Diagrama CONSORT al fluxului de pacienti.

fiind de [-5,4] puncte (p<0,001). Am analizat parametrii bolii dupa
6 luni de tratament si am constatat ca activitatea maladiei conform
SLEDALI a continuat si diminueze in L, cu [-0,4] puncte, atunci
cand in L, indicele SLEDAI a crescut cu [+3,1] puncte (p<0,05).
Dupé 12 luni de supraveghere, diferenta intre loturi a fost apre-
ciata drept majord, cu un SLEDAI de 10,6+14,6 puncte in L si
de 5,3+3,6 puncte in L, cu toate ca in ambele grupuri s-a inregis-
trat o scadere a acitivitatii bolii de [-2,6] si [-1,9] puncte, respectiv
(p<0,05). Finalitatea cercetarii a constituit sesizarea diferentelor
SLEDALI la etapa finala T,, comparativ cu etapa initiala T. Astfel,
pentru L nu s-au constatat diferente semnificative ale indicelui
respectiv (A SLEDAI T -T, a fost de [+0,4] puncte, p>0,05), spre
deosebire de L,, unde am identificat o scidere importantd SLEDAI
de [-7,7] puncte, p<0,05. Astfel, putem concluziona cé suplimenta-
rea hidroxiclorochinei la tratamentul de baza al pacientilor cu LES
contribuie la scaderea activitdtii maladiei incepand cu primele 3
luni de tratament si durabilitatea efectului se mentine pe parcursul
a 12 luni calendaristice, ceea ce permite controlul eficient al activi-
tatii lupusului eritematos sistemic.

Odata cu determinarea indicelui SLEDAI pentru a ne convin-
ge de fiabilitatea rezultatelor obtinute si pentru determinarea mai
multor criterii clinice care nu se contin in SLEDAI, am aplicat un
alt instrument validat de apreciere a activitatii maladiei, SLAM.
Cuantificarea indicelui SLAM la etapele de monitorizare T, si T,
a semnalat scaderea acestuia in ambele loturi, insd cu semnificatie
statisticd in primele 3 luni si la 12 luni de tratament. Concomitent,
dinamica SLAM a demonstrat diferente intre grupuri, scideri mai
importante am inregistrat in lotul pacientilor tratati cu hidroxiclo-
rochind; astfel, A SLAM la 3 luni, fata de baseline, a fost de [-1,2]
versus [-1,6] pentru loturile L, si L, iar A SLAM la 12 luni a in-
registrat valori de [-1,2] versus [-3,3] puncte, respectiv (p<0,001
pentru L, si p<0,01 pentru L)). Per ansamblu, pe parcursul a 12
luni de supraveghere, indicele SLAM a scazut cu [-5,1] puncte in
L, si cu [-6,6] puncte in lotul pacientilor tratati cu hidroxiclorochi-
nd (p<0,001).

Ulterior, pentru a obtine o imagine complexa a activitétii lupu-
sului eritematos sistemic, am decis sa analizdm separat unii para-
metri de laborator sugestivi pentru pacientii cu LES. Prin urmare,

Fig. 2 CONSORT diagram of patient’s flow.

when in L) SLEDAI increased with [+3.1] points (p<0.05). After
12 months of surveillance, the difference between groups was ap-
preciated as major, with a SLEDAI of 10.6+14.6 points in L and
5.3+3.6 points in L, although both groups recorded a decrease
of the disease activity of [-2.6] and [-1.9] points compared to
baseline, respectively (p<0.05). One of the secondary endpoints
was the assessing of the difference of SLEDAI at T,, compared
to baseline T . Thus, for subjects from L we have not found sig-
nificant changes of disease activity by SLEDAI (A SLEDAI T -T,
was [+0.4] points, p>0.05), in contrast to L,, where we found a
significant decrease of the SLEDAI of [-7,7] points, p<0.05. Thus,
we concluded that hydroxychloroquine supplementation to ante-
rior treatment of patients with SLE contributes to the dicrease of
disease activity beginning from 3 months of treatment and during
subsequent 12 months, which allows an effective control of the
activity of systemic lupus erythematosus.

In order to be sure of the reliability of the SLEDAI results and
to determine other clinical or labotatory parameters that are not
included in SLEDAI, we have applied another validated clinical
tool to assess disease activity - SLAM. Quantifying SLAM at T,
and T, indicated its decline in both groups, but statistically sig-
nificant in the first 3 months and at 12 months. Simultaneously,
SLAM dynamics showed differences between groups, as we re-
corded more significant declines in the group of patients treated
with hydroxychloroquine, thus ASLAM at 3 months, compared to
baseline, was [-1.2] versus [-1.6] for L and L, and ASLAM at 12
months recorded values of [-1,2] versus [-3.3] points, respectively
(p<0.001 for L and p<0.01 for L,). Overall, during 12 months of
follow-up, SLAM decreased with [-5.1] points in L group and
[-6.6] points in the group of patients treated with hydroxychloro-
quine (p<0.001).

Our next step was to analyze separately each laboratory pa-
rameter, suggestive of SLE activity, in order to get a compre-
hensive picture of systemic lupus erythematosus disese activity.
Therefore, we included in the statistical analysis of the acute phase
reactants ESR and immunological markers such as anti-dsDNA
antibodies and free complement fractions C3 and C4 (Table 3).
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Tabelul 3. Dinamica principalilor indici de laborator in loturile studiate.

T, T, T, T, AT, T,
Lot,anti ADNdc, U/ml 160,2+272,6 222+301,6 206,1£104,5 187,0256,7 +16,8
Lot, anti ADNdc, U/ml 207,2£130,2 200,3+170,6 162,3+124,1 91,9+190,8 -115,3**
Lot,VSH, mm/ora 24,3:15,9 28,114,3 21,5+22,2 18,6£12,4 -5, 7%
Lot, VSH, mm/ora 23,3138 18,4+15,1 14,3%9,6 12,6458 -7,1%

Nota: ***p<0,05, **p<0,01, *p<0,001. Datele sunt prezentate drept medie si deviere standard. Analiza statistica utilizata: testul t-Student.

Table 3. The dynamics of the most important laboratory indices in randomized groups.

T, T T, T, AT, T,
L,anti DNAds, U/ml 160.2+272.6 222+301.6  206.1£104.5  187.0+256.7 +16.8

L, anti DNAds, U/ml 207.2¢130.2 200.3+170.6  162.3+124.1  91.9+190.8 -115.3*
L,ESR, mm/h 24.315.9 281143  21.5:22.2 18.612.4 5.7
L, ESR, mm/h 23.3:13.8 18.4£151 14396 12.6£5.8 -7.1%

Note: ***p<0.05, **p<0.01, *p<0.001. The data are presented as means with standard deviations. Statistical analysis: t-Student test.

am inclus in analiza statisticd reactantul de fazd acuta VSH si mar-
kerii imunologici anti-ADNdc, fractiile complementului liber C3
si C4 (Tabelul 3).

Datele prezentate in Tabelul 3 demonstreaza modificérile in
timp a anti-ADN si VSH la pacientii inclusi in cercetare. De re-
marcat cd valorile vitezei de sedimentare a eritrocitelor a scazut
statistic semnificativ in ambele loturi, insd mai mult in lotul paci-
entilor care au administrat hidroxiclorochina (VSH [-5,7] mm/h
in L, versus [-7,1] mm/h in L)), astfel incat la etapa finald a cerce-
tarii (T,), valorile medii pentru L au constituit 18,6+12,4 mm/h,
calificate drept mediu inalte, versus valorii medii pentru lotul de
interventie L, - 12,6+5,8 mm/h (p<0,05). In ceea ce priveste an-

The data presented in Table 3 shows the changes in time in
anti-dsDNA and ESR in patients included in the research. It is
worth mentioning, that the values of erythrocyte sedimentation
rate have declined statistically significantly in both groups, but in
the group of patients who were administered hydroxychloroquine
the change in ERS was more important, compared to the control
group L (ESR [-5.7] mm/h in L versus [-7.1] mm/h in L)) so the
mean ESR value at T, for L, constituted 18.6+12.4 mm/h, classified
as medium high values versus the mean value for L, 12.6+58 mm/h
(p<0.05). Regarding anti-dsDNA, its dynamic has also recorded
differences between randomised groups: in L were not found sig-
nificant changes between T0 and T3, thus, its evolution was con-
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Fig. 3 Dinamica comparativa a indicilor de activitate SLEDAI si SLAM.

Nota: ***p<0,05, **p<0,01, *p<0,001. Analiza statistica utilizata: testul t—Student.

Fig. 3 Comparative dynamics of disease activity by SLEDAI and SLAM.
Note: ***p<0.05, **p<0.01, *p<0.001. Statistical analysis: t-Student test.
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Fig. 4 Dinamica comparativa a fractiilor complementului liber C3 si C4 in loturile randomizate.
(a) Valorile C31a TO, T1, T2, T3 pentru L ; (b) Valorile C4 la TO, T1, T2, T3 pentru L; (c) Valorile C31a T0, T1, T2, T3 pentru L,;
(d) Valorile C31a TO, T1, T2, T3 pentru L,.

Fig. 4 Comparative dynamics of free complement C3 and C4 fractions in randomized groups.
(a) C3 values at TO, T1, T2, T3 in L; (b) C4 values at TO, T1, T2, T3 in L; (c) C3 values at TO, T1, T2, T3 for L,;
(d) C3 values at TO, T1, T2, T3 for L,.

ti-ADNdc, dimanica acestuia a inregistrat, de asemenea, diferente
intre loturile randomizate: pentru lotul martor L, nu au fost con-
statate modificdri semnificative intre T si T,, evolutia fiind, deci,
consideratd stabild, atunci cdnd in L, titrurile anticorpilor au sca-
zut cu [-115,3] u/ml (p<0,01).

Cu atentie deosebitd am cercetat dinamica fractiilor libere ale
complementului C3 si C4, deoarece acestea servesc drept marcheri
sensibili in aprecierea activitdtii maladiei si, deci, a raspunsului la
tratament. Am partitionat valorile C3 si C4 in doud grupe: nivel
seric normal si nivel seric scizut (Figura 4).

Conform datelor ilustrate in Figura 4, se urmaéreste o tendinta
de crestere a fractiilor libere ale complementului C3 si C4 in am-
bele loturi. Totodata, la compararea valorilor initiale si finale T -

Tabelul 4. Dinamica indicelui CLASI in loturile de studiu.

sidered stable, in the L, antibody titers dicreased with [-115.3] u/
ml (p<0.01).

We also investigated the dynamics of free fractions of comple-
ment C3 and C4 with special attention, because they serve as a
sensitive marker in assessing disease activity and therefore, the
treatment response. We classified C3 and C4 values into two
groups: normal serum level and low serum level (Figure 4).

According to the data shown in the graph, the fractions of
complement C3 and C4 had a tendance to normalise in both
groups. However, when comparing initial and final values T,-T,,
we concluded that a larger number of patients had normal val-
ues at 12 months for the group treated with hydroxychloroquine
compared with the group without hydroxychloroquine. Thus, at

Table 4. The dynamics of CLASI in the randamized groups.

T, T, T, T, AT, T,
Lot,CLASI-A  50%51  63%46  80:70  40%46  -19
Lot, CLASI-A 5761  3,7#25 38%19  28%21  -48*
Lot,CLASI-D  4,0¢4,1  50%47 4435  39%46  -05
Lot,CLASI-D  53%72 3,055 21%42  19#31  -27

T, T, T, T, AT, T,
L,CLASI-A 50451 63%4.6 80470  4.0%46  -19
L, CLASI-A 5761 3.7:2.5 38%19  28%21  -48*
L, CLASI-D 4.0+4.1 50%47 44%35 3946  -05
L, CLASI-D 53472 3.0:55 21%42  19%#31  -2.7

Notd: ***p<0,05, **p<0,01, *p<0,001. Datele sunt prezentate sub forma de

medie si deviere standard. Analiza statistica utilizata: testul t-Student.

Note: ***p<0.05, **p<0.01, *p<0.001. The data are presented as means with

standard deviations. Statistical analysis: t-Student test.



T, am desprins cd un numar mai mare de pacienti au avut valori
normale la 12 luni pentru lotul cu hidroxiclorochina, comparativ
cu lotul fird hidroxiclorochina. In asa mod, la etapa T,, dupa 12
luni de supraveghere, pentru lotul fara hidroxiclorochind, s-a notat
fractii ale complementului C3 si C4 scazute in 24,5% si C4 - 20,4%
cazuri, respectiv; atunci cand pacientii din lotul de cercetare L, la
etapa T, au avut C3 si C4 scdzute in 17,8% si 3,3% - C4 (p<0,05).

Apreciarea raspunsului cutanat prin CLASI

Conform design-ului studiului, unul dintre obiective a fost
determinarea eficacitétii tratamentului complex, inclusiv hidroxi-
clorochind, asupra implicédrilor tegumentare la pacientii cu LES,
cuantificate prin indicele validat CLASI. Astfel, pe durata cerceta-
rii de 12 luni, am apreciat indicele CLASI la toti pacientii inrolati
la 0, 3, 6si12 luni de tratament.

Datele afisate in Tabelul 4 reprezintd analiza afectarilor cuta-
nate in loturile cercetate, prin componentele CLASI-Activitate si
CLASI-Lezare. Am constatat o diminuare a CLASI-Activitate in
ambele loturi. De notat cd in grupul cu tratament complex, in-
clusiv hidroxiclorochina, CLASI-Activitate a scazut de la 5,7+6,1
puncte la etapa initiala la 2,8+2,1 puncte dupa 12 luni de trata-
ment, A CLASI-Activitate a constituit [-4,8] puncte (p<0,001),
ceea ce poate fi mentionat ca rdspuns cutanat elocvent. In ceea ce
priveste lotul de contol L, CLASI-Activitate a diminuat cu [-1,9]
puncte (p>0,05), de altfel, la acesti pacienti, raspunsul cutanat a
fost neimportant.

Dupé cum este ilustrat in Figura 5, prin analiza box-plot am
indentificat diferente de evolutie a CLASI-Activitate in loturile L,
si L,. Asadar, aria si extensia leziunilor cutanate active, apreciate
prin CLASI, a demonstrat raspuns semnificativ (p<0,001) de la
momentul includerii in studiu si peste 12 luni de tratament doar
pentru lotul de cercetare L , atunci cand in lotul de referinta evolu-
tia CLASI-Activitate a fost neimportanta (p>0,05).

Ulterior, am aprofundat cercetarea raspunsului cutanat prin
aplicarea criteriilor de raspuns la tratament prin CLASI in ambele
loturi si am comparat rezultatele obtinute. In asa mod, conform
criteriilor afisate in literatura de specialitate, raspunsul cutanat
este prezent la pacientii la care s-a constatat o diminuare a CLASI-
Activitate de cel putin 4 puncte sau 20%. Analiza loturilor prin
prisma criteriilor de raspuns cutanat CLASI-Activitate a evidentiat
cd, dupa 12 luni de supraveghere, 34 (75,5%) de pacienti din lotul
de cercetare L, au intrunit criteriile de rdspuns cutanat, pe cand in
lotul L, numdrul celor cu raspuns cutanat a fost semnificativ mai
mic, doar 23 (46,9%) de pacienti (p<0,01).

Determinarea raspunsului la tratament prin indicele SELENA/
SLEDAI

Prin prisma obiectivelor trasate, am urmdrit raspunsul la tra-
tament prin indicele SELENA/SLEDAL In cadrul studiului nos-
tru, indicele SELENA/SLEDALI a fost aplicat la T, (6 luni) si T, (12
luni). Astfel, in lotul L, dupa 6 luni de supraveghere, 14 pacienti
au avut acutizare ugoara si 6 — acutizare severa, iar dupd 12 luni, 12
pacienti au avut acutizare usoara si 4 - acutizare severa, respectiv.
Spre deosebire de L,in lotul L, rata acutizarilor a fost semnificativ
(p<0,05) mai mica. Asadar, la 6 luni, 8 pacienti au cumulat scorul
SELENA/SLEDALI sugestiv pentru acutizare usoard si doar un pa-
cient a manifestat acutizare severd. Dupa 12 luni de supraveghere,
in lotul L, am inregistrat 10 acutizdri usoare i niciun pacient nu
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stage T,, after 12 months of follow-up, for the group without hy-
droxychloroquine, the complement C3 and C4 were low in 24.5%
and 20.4% of cases, respectively, while patients in group L, at T,,
had low C3 and C4 in 17.8% and 3.3% cases respectively (p<0.05).

Cutaneous response by CLASI

According to the study design, the main endpoint was to de-
termine the efficacy of the treatment, including hydroxychloro-
quine, on skin involvements in SLE, quantified by validated in-
dex CLASI. Thus, during 12 months of research, we appreciated
CLASI index to all enrolled patients at 0, 3, 6 and 12 months of
follow-up.

The data shown in Table 4 demonstrates the analysis of skin in-
volvement in investigated groups by components CLASI-Activity
and CLASI-Damage. We established a decrease of CLASI-Activity
in both groups. It is worth to mention, that in the group with
complex treatment, including hydroxychloroquine, the CLASI-
Activity decreased from 5.7+6.1 points at baseline to 2.8+2.1
points after 12 months of treatment, A CLASI-Activity constitued
[-4,8] points (p<0.001), which may be referred to a good cutane-
ous response. Regarding the contol group L, the CLASI-Activity
decreased with [-1.9] points (p>0.05), with other words, cutane-
ous response in these patients was unimportant.

As illustrated in Figure 5, the box-plot analysis identified
diferences of CLASI-Activity evolution in L and L, groups. So,
the area and severity of active skin manifestations, appreciated
by CLASI, dicreased significantly (p<0.001) from baseline to 12
months only in subjects from the research group L, when in
the control group CLASI-Activity evolution was unimportant
(p>0.05).

We extended the research of cutaneous response by applying
the CLASI response to treatment criteria in both groups and com-
pared the results. Thus, according to the criteria as described in
the literature, cutaneous response is present in patients with at
least 4 points or 20% of CLASI-Activity index dicrease dicrease.
The analysis of cutaneous response in our groups according to
CLASI-Activity response criteria confirmed that after 12 months
of follow-up, 34 (75.5%) patients from L, met cutaneous response
criteria, while in L, group the response was significantly lower,
only 23 (46.9%) patients being considered as responders (p<0.01).

Flare risk by SELENA /SLEDAI

According to the objectives of the research we evaluated the
risk of flare in the groups by SELENA/SLEDAIL In our study,
the SELENA/SLEDALI was applied at T, (6 months) and T, (12
months). In L group, after 6 months of follow-up, 14 patients had
mild flares and 6 — severe flares, and after 12 months, 12 patients
had mild flares and 4 — severe flares, respectively. Unlike to L, in
L, in the rate of flares was significantly (p<0.05) lower, therefore
in 6 months 8 patients cumulated SELENA/SLEDAI score sug-
gestive for mild flare and only one patient had severe flare. After
12 months of follow-up, in L, group we recorded 10 mild flares
and no patient was identified with severe flare. According to the
calculation of the summary of flares, for a period of 12 months in
the control group L occurred 36 flares, including 10 severe, ver-
sus L, group, where were registered 19 flares, including one case
of severe flare (p<0.05).
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a fost identificat cu acutizare severd. Calculul sumar al acutizari-
lor ne-a permis sa constatdm cé pe o perioadd de 12 luni, in lotul
martor L au avut loc 36 de acutizdri, dintre care 10 - severe, versus
lotul de cerctare L, unde s-au ingegistrat 19 acutizari, inclusiv, un
caz de acutizare severa (p<0,05).

In continuare, am calculat riscul acutizérilor pe loturi, pentru a
obtine o imagine complexa si a reflecta pronosticul. Pentru reliza-
rea acestui obiectiv, am calcutat Riscul Relativ (RR) pentru lotul de
cercetare versus lotul martor, rezultatele fiind expuse in Tabelul 5.

Tabelul 5. Riscul de acutizare estimat prin SELENA/SLEDAI in
lotul de cercetare.

RR IC95% P
Acutizare la 6 luni (T,) 0,50 0,251a 0,98 0,04
Acutizare la 12 luni (T,) 0,49 0,251a 0,94 0,03

Dupd cum este demonstrat in Tabelul 5, riscul de acutizare a
fost semnificativ mai mic in lotul pacientilor care au administrat
tratament complex, suplimentat cu hidroxiclorochind. In asa mod,
la pacientii din lotul de cercetare L, versus lotul de control L, ris-
cul relativ pentru acutizare a fost de 0,38 si 0,70 pentru T, si T,,
respectiv, iar intervalele de confidenta 95% au fost stranse.

Rezultatele apecierii indicelui SELENA/SLEDALI s-au transpus
in modificarea conduitei pacientilor din loturile randomizate. Ast-
fel, conform recomandérilor EULAR, am modificat dozele de GCS,
am suplimentat cu AINS sau remedii citostatice, in functie de seve-
ritatea si fenotipul acutizérilor LES. Analiza regimurilor terapeutice
a relevat diferente clare intre abordarea pacientilor din loturile de
cercetare. Asadar, frecventa mai inalta a acutizérilor, in special, a
celor severe, a dictat necesitatea spitalizdrilor in sectiile pe profil
pentru acutizarea LES. Pe parcursul spitalizarilor, la 4 pacienti din
L, a fost initiata terapia cu citostatice (CYC); in acelasi timp, niciun
pacient din L nu a necesitat tratament de novo cu citostatice. In
ceea ce priveste dozele de GCS, 16 pacienti din L versus 8 pacienti
din L, au necesitat majorarea temporara a dozelor de GCS, insa nu
mai mult de 0,5 mg/kg/corp. Puls terapia cu GCS, optiune terape-
uticd in caz de acutizdri importante, a fost administratd la 10 paci-
enti din L versus doar un pacient din L,. Reiesind din modificarile
dozelor de GCS, am calculat dozele medii cumulative pe parcursul
a 12 luni de cercetare. In lotul L am constatat majorarea dozelor de
GCS laluna a sasea (preponderent, din cauza puls terapiei cu GCS),
cu o scidere ulterioard la luna a doudsprezecea. Per total, in lotul
L dozele medii au crescut cu [+0,65] mg/zi. Concomitent, in lotul
L , dozele de GCQ au scizut progresiv de la T1 la T3, iar diferenta
totala TO-T3 a constituit [-3,4] mg/zi (p<0,001).

In final, am calculat rata spitalizirilor in loturi si am stabilit
cd frecventa anuald a spitalizarilor prin acutizare sau complicatiile
LES a fost de 18% pentru L, si 2,2% pentru L, (p<0,05).

Aprecierea sigurantei

Pe durata cercetérii, am inregistrat un eveniment advers serios,
soldat cu deces, survenit la un pacient din lotul L. Cauza decesului
a fost complicatia infectioasd in cadrul LES (pneumonie comuni-
tard bilaterald, complicatd cu septicemie). In lotul de interventie
L, nu am inregistrat niciun eveniment advers serios.

De mentionat cd pacientii au fost examinati de oftalmolog

MJHS 9(3)/2016

Next, in order to get a complex image and reflect the progno-
sis, we calculated the risk of flares in groups. For this, we calcu-
lated the relative risk (RR) of flare in the L, group versus the L,
group, the results being presented in Table 5.

Table 5. The relative risk of flares by SELEN/SLEDAI in the
research groups.

RR 95%ClI p
Flare at 6 months (T,) 0.50

0.25t0 0.98 0.04

Flare at 12 months (T,) 0.49 0.25t0 0.94 0.03

As shown in Table 5, the risk of flares was significantly lower
in the group of patients who received basic treatment supplement-
ed with hydroxychloroquine. Thus, patients from L, group had a
lower relative risk of flares compared to L, group, RR for all types
of flares was 0.38 and 0.7 for the T, and T,, respectively, with tight
95% confidence intervals.

The results of the SELENA/SLEDALI assessment changed pa-
tient’s management in randomized groups, so, according to EU-
LAR recommendation, GCS were modified, the treatment was
supplemented with NSAIDs or cytostatic drugs, all depending
on the severity and phenotype of SLE flares. The analysis of treat-
ment changes revealed clear differences between groups. In conse-
quence, high frequency of flares in L group, particularly the severe
ones, reguired hospitalizations in specialised departments. Dur-
ing hospitalization, in 4 patients from L was initiated cytostatic
therapy (CYC), while no patient from L, group required new treat-
ment with cytostatic drugs. Regarding the GCS doses, 16 patients
from L, versus 8 patients from L, required a temporary increase of
CS doses, but not greater than 0.5 mg/kg. The pulse therapy with
GCS, a therapeutic option in case of severe flares, was adminis-
tered to 10 patients from L, and only to one patient from L,. Based
on GCS dose adjustments, we calculated the cumulative dose over
the follow-up period. Consequently, in L, group we observed an
increasing of GCS cummulative doses during the firsts six months
(mainly due to GCS pulse therapy), with a further decrease at
month twelve. Overall, in the group L , the average doses increased
with [+0.65] mg/day. Simultaneously, in L,, GCS doses decreased
gradually from T, to T,, and the total T T, difference was [-3.4]
mg/day (p<0.001).

Finally, we calculated the rate of hospitalizations in the groups
and determined that the annual hospitalization rate for SLE flares
and/or complications was 18% for L and 2.2% for L, (p<0.05).

Safety assessment

During the research, one serious adverse event was registered:
death occurred in one patient from L group. The cause of death
was an infectious complication in SLE (bilateral community-ac-
quired pneumonia, complicated by sepsis). In the group L, we
have not registered any serious adverse event.

It is worth mentioning that patients were examined by an oph-
thalmologist for eye fundus changes at the time of enrollment and
at 12 months, as recommended by the American Society of Oph-
thalmology, reviewed in 2011, and no cases of characteristic HCQ
retinal toxicity were found. Among the most common adverse
events reported by patients, we recorded nauseea in 3 patients from



pentru schimbirile fundului de ochi la timpul inroldrii in studiu
si dupd 12 luni, conform recomandarilor Societdtii Americane de
Oftalmologie, revizuite in 2011. Prin urmare, nu au fost inregistra-
te cazuri de modificéri caracteristice pentru toxicitatea retiniand
a hidroxiclorochinei. Printre evenimentele adverse comune, mai
des semnalate de cdtre pacienti, au fost nauseea la 3 pacienti din L
si la 4 pacienti din L, sldbiciunea musculard la un pacient din L,
atribuitd hidroxiclorochinei si citoliza hepaticd la un pacient din
L,, explicatd prin administrarea azatioprinei.

Discutii

Dat fiind faptul multitudinii de medicamente utilizate in LES,
s-a impus elaborarea unor recomandari ce ar standardiza tratamen-
tul pacientilor lupici si ar defini obiective si indicatii certe pentru
utilizarea acestora [12, 13, 14]. Astfel, au fost propuse mai multe
scheme terapeutice, in dependenta de evolutia LES si sistemele si
organele implicate in procesul autoimun, insé cele mai recente da-
teazd din 2014, atunci cand grupul de lucru, condus de profesorul
Matthias Schneider, a elaborat recomandarile de tratament tintit,
treat-to-target, pentru LES. Odaté cu formularea principiilor treat-
to-target pentru pacientii cu LES, grupul de lucru a propus o serie
de recomandari pentru agenda de cercetare ulterioara in domeniu.
Astfel, printre directiile statuate, am regésit recomandarea de a stu-
dia necesitatea utilizdrii antimalaricelor, inclusiv, a hidroxicloro-
chinei, la pacientii cu LES prin prisma oportunitatii administrarii
acesteia la orice pacient [9], deci, inclusiv, cazurile de LES cu afec-
tare cutanata.

Primele mentiuni despre utilizarea antimalaricelor de sisteza la
pacientii cu LES apar in 1984, atunci cind clinicianul Payne J. F. a
raportat administrarea quinacrinei la un pacient cu LES. Abia in
1951, quinacrina, primul medicament din grupul antimalaricelor
de sintezd, a fost introdusa oficial in algoritmul de tratament al
LES, pentru ca mai tirziu, si fie punctata si utilitatea altor medi-
camente din aceeasi clasa, asa cum sunt clorochina si hidroxiclo-
rochina [15, 16]. Analiza sistematica a literaturii de specialitate a
evidentiat ca efectele hidroxiclorochinei la pacientii cu LES sunt
diminuarea activitdtii maladiei, frecventei acutizarilor si rolul pro-
tectiv asupra modificérilor ireversibile de organ. Concomitent, se
presupune ca hidroxiclorochina ar putea contribui la ameliorarea
profilului lipidic si glucidic, diminuarea riscului de tromboza si
ameliorarea calitatii vietii [17]. Cu referire la lupusul cutanat fard
afectare sistemica, antimalaricele de sistezd, quinacrina si hidro-
xiclorochina, sunt medicamente de prima linie [18]. Pentru afec-
tarea cutanata la pacientii cu patologie sistemicd — LES, insd, in
literatura de specialitate, nu am regésit studii prospective rando-
mizate cu administrarea acestui medicament. Cu toate acestea,
in 2010, grupul de cercetare LUMINA a publicat rezultatele unei
analize transversale asupra unui lot de 580 de pacienti cu LES si a
concluzionat ca administrarea hidroxiclorochinei a fost asociatd
cu intarzierea aparitiei leziunilor cutanate ireversibile [10]. In con-
tinuarea acestui gand, un grup de cercetatori japonezi a publicat
rezultatele unui studiu prospectiv, asupra unui lot de 17 pacientii
cu LES si implicare cutanatd, cu urmadrirea efectului hidroxiclo-
rochinei prin indicele CLASI. Autorii au concluzionat ca indicele
CLASI-Activitate a scizut de la 10,5 la 4,1 puncte (p<0,001), iar
85% dintre subiecti au intrunit criteriile de raspuns la tratament
[19]. Avand la baza evidentele expuse, cercetarea nostra se inscrie
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L, and 4 patients from L,, muscle weakness in one patient from L,
caused by hydroxychloroquine intake and hepatic cytolysis in one
patient from L, group, explained by azathioprine administration.

Discussions

Due to a great number of drugs recommended for SLE, over
the time, it became important to develop recommendations that
would standardize the treatment of lupus patients and define clear
objectives and directions for their use [12, 13, 14]. Thus, several
recommendations were proposed, that targeted the evolution SLE
and/or depending on the particularly systems and organs involved
in the autoimmune process; however the latest recommendations
date from 2014, when the working group led by professor Matthias
Schneider had developed treat-to-target treatment recommenda-
tions for SLE. Simultaneously to treat-to-target recommendations,
the working group also proposed a further research agenda in the
field. Thus, among the stated directions we found the recommen-
dation to conduct to study in order to determine if hydroxychlo-
roquine must be recommended or not in every patient with lupus
[9], this way including cases of SLE with skin damage.

As we know from the history of SLE, the first mention of an-
timalarial use dates from 1984, when the clinician Payne J. F. re-
ported the administration of quinacrine to a patient with SLE.
However, it was only in 1951 when the quinacrine was officially
introduced into the treatment algorithm of SLE, and later it was es-
tablished the usefulness of other drugs from the same class such as
chloroquine and hydroxychloroquine [15, 16]. To our knowledge,
the efficacy of hydroxychloroquine in SLE patients consists in de-
creasing the disease activity, the frequency of flares and has a pro-
tective role on irreversible organ changes, as assessed by SCLICC/
ACR DI. Additionally, it is assumed that hydroxychloroquine may
improve the lipid panel and the glucose profile, reduces the risk
of thrombosis and improves the quality of life [17]. Referring to
cutaneous lupus without systemic autoimmune involvement, the
antimalarials, quinacrine and hydroxychloroquine, are first-line
treatment drugs [18]. Simultaneously, there are not randomized
prospective clinical trials assessing the efficacy of the drugs from
these class on cutaneous involvement in patients with systemic pa-
thology — SLE. To note that in 2010, the LUMINA research group
published the results from a cross-sectional analysis of 580 pa-
tients with SLE and concluded that that hydroxychloroquine use is
possibly associated with a delay in irreversible skin damage devel-
opment in patients with SLE [10]. In the same context, a group of
Japanese researchers published the results of a retrospective study
on a group of 17 patients with SLE and skin involvement, assess-
ing the effect of hydroxychloroquine by CLASI tool. The authors
concluded that CLASI-Activity index decreased from 10.5 to 4.1
points (p<0.001) and 85% of subjects met the response treatment
criteria [19]. On the basis of the above mentioned, our research is
included in a short series of studies with similar objectives, and is
the first randomized prospective study of the efficacy of HCQ in
patients with SLE and skin involvement.

The results of our study concerning the influence of hydroxy-
chloroquine influence on SLE activity are consistent with previ-
ously published researches. Thus, analyzing the literature, we iden-
tified seven studies that were related to different aspects of lupus
activity, measured by SLEDAI, SLAM or ACR flare index or SELE-
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intr-o serie scurtd de studii cu scop similar, fiind prima cercetare
de tip randomizat la pacientii cu LES si implicare cutanata.

Rezultatele studiului nostru care vizeazd influenta hidroxiclo-
rochinei asupra activitatii LES, sunt in concordanta cu cercetarile
publicate anterior. Astfel, analizdnd cercetérile afisate, am identi-
ficat 7 studii care s-au referit la aspecte de activitate ale lupusu-
lui, mésurata prin SLEDAI, SLAM sau indicele de acutizare ACR
sau SELENA/SLEDAI [20-26]. Analiza minutioasa a rezultatelor
studiilor a rezultat prin constatarea faptului ci, independent de
modalitatea de apreciere a activitatii si acutizéarilor bolii, utilizarea
HCAQ s-a soldat cu o reducere semnificativa (p<0,05) a activitatii
bolii, in majorotatea studiilor. Este de mentionat cé rezultatele a 3
cercetdri au permis stabilirea unei diminuari semnificative a dozei
de GCS la pacientii ce administrau HCQ concomitent [23, 25, 27].

Referitor la afectarea cutanata, evidentele expuse de noi au
confirmat ipoteza eficacitatii HCQ la pacientii cu patologie sis-
temicd LES si implicare tegumentard, contrubuind la diminuarea
indicelui CLASI-Activitate cu [-4,8] puncte, 75,5% dintre pacientii
tratati cu HCQ intrunind criteriul CLASI de raspuns la tratament,
rezultate similare cu cele afisate de Yokogawa si coautorii (2013)
[19]. Limitele cercetarii includ lipsa ,,orbirii” cercetatorilor fata de
loturile de tratament.

Concluzie

Administrarea hidroxiclorochinei in complex cu tratamentul
de bazi la pacientii cu LES si implicare cutanatd contrubuie la di-
minuarea activitatii bolii si frecventei acutizarilor. Hidropxicloro-
china contrubuie la regresia leziunilor cutanate active, cuantificate
prin indicele CLASI.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Frecventa factorilor de risc pentru dezvoltarea ateroscle-
rozei la copiii cu artrita juvenila idiopatica nu sunt pe deplin
elucidati, in functie de formele clinice, activitatea si durata
maladiei.

Ipoteza de cercetare

Frecventa factorilor de risc cardiovasculari este diferita
pentru diferite forme clinice ale artritei juvenile idiopatice,
durata si activitatea maladiei.

Noutatea adusa literaturii stiintifice din domeniu

A fost stabilit, ca la copiii cu artritd juvenila idiopatica se
atesta o frecventa crescuta a factorilor de risc cardiovasculari,
in functie de forma clinica, activitatea si durata maladiei.

Rezumat

Introducere. Patologia reumatica are o prevalentd crescutd
de boli cardiovasculare. Rolul inflamatiei sistemice in accelerarea
patologiei cardiace in artrita reumatoida este principala cauza de
deces, cu o ratd de mortalitate cardiovasculard cu 50% mai mare
in populatia generald. Evaluarea riscului cardiovascular este re-
comandatd la toti pacientii cu artritd reumatoidd. Homocisteina
este prezentd in concentratii inalte la pacientii cu artrita reumato-
id4, spre deosebire de grupul de control. Tindnd cont de faptul cd
urmarile clinice ale procesului aterosclerotic in populatia adulta
incep in copilarie, introducerea masurilor preventive la copiii cu
artritd juvenild idiopaticd este un subiect de mare importanta.

Material si metode. In studiul clinic prospectiv au fost inclusi
79 de pacienti cu diagnosticul de artrita juvenila idiopatica, stabilit
conform criteriilor ILAR. Varsta medie a subiectilor a constituit
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What is not known, about the topic

The frequency of risk factors, observed in the develop-
ment of atherosclerosis in children with juvenile idiopathic
arthritis is not completely studied depending on the clinical
forms, the activity and duration of the disease.

Research hypothesis

The frequency of cardiovascular risk factors is various for
each clinical form of juvenile idiopathic arthritis, as well as for
various duration and activity of the disease.

Article’s added novelty on the scientific topic

[t was established that children with juvenile idiopathic
arthritis have an increased frequency of cardiovascular risk
factors depending on the clinical form of the disease, its acti-
vity and duration.

Abstract

Introduction. Rheumatic pathology has an increased preva-
lence of cardiovascular disease. The role of systemic inflammation
in the acceleration of cardiac pathology development in rheuma-
toid arthritis is the leading cause of death, with a cardiovascu-
lar mortality rate higher by 50% in the general population. The
assessment of cardiovascular risk is being recommended for all
patients with rheumatoid arthritis. Homocysteine has been ob-
served in high concentrations in patients with rheumatoid ar-
thritis, in comparison to the control group. Considering that the
clinical consequences of the atherosclerotic process in the adult
population start during childhood, the introduction of preventive
measures for children with juvenile idiopathic arthritis is a matter
of utmost importance.

Material and methods. In this prospective clinical study, there



129,4 luni. Examinari biochimice efectuate: colesterol total, trigli-
ceride, glicemia. Homocisteina a fost dozata la 36 de copii.

Rezultate. Studiul, efectuat pe 79 de copii cu artrita juvenild
idiopaticd, a evidentiat prezenta factorilor de risc cardiovasculari
precum: sedentarismul (21,5%), istoricul familial de boli cardio-
vasculare (17,8%), colesterolul total crescut (37,5%), trigliceridele
crescute (29,2%), hiperglicemia (12,1%). Concentratia homocis-
teinei serice a fost crescuta in 72,2% de cazuri.

Concluzii. Prezenta factorilor de risc cardiovasculari tradi-
tionali la copiii cu artritd juvenila idiopaticd, asociat dislipidemiei
si hiperhomocisteinemiei, manifesta un risc crescut fatd de bolile
cardiovasculare. In rezultat, este recomandati reevaluarea anuali
a acestor factori de risc la copiii cu artrita juvenila idiopatica si cu
activitate inaltd a bolii.

Cuvinte cheie: artrita juvenila idiopaticd, disfunctie endotelia-
14, colesterol total, trigliceride, homocisteina.

Introducere

In ultimele decenii, s-a demonstrat ca patologia reumatica are
o prevalenta crescuta de boli cardiovasculare. Rolul inflamatiei sis-
temice in accelerarea patologiei cardiace in artrita reumatoida este
principala cauza de deces, cu o rata de mortalitate cardiovasculard
cu 50% mai mare in populatia generald [1, 2]. In lumina acestor
observatii, Liga Europeand de Combatere a Reumatismului (EU-
LAR) recomanda evaluarea riscului cardiovascular la toti pacientii
cu artrita reumatoidé [1]. Totodata, au fost descrisi noi factori de
risc cardiovasculari. Prin urmare, sunt prezentate molecula de
adeziune vasculard 1 (VCAM-1) si homocisteina, care sunt pre-
zente in concentratii inalte la pacientii cu artritd reumatoida, spre
deosebire de grupul de control [3].

Artrita juvenild idiopatica (AJI) este definita conform criteriilor
ILAR (1. engl. International League of Associations for Rheumatolo-
gy) ca o artritd autoinflamatorie, persistentd, de etiologie necunos-
cutd, cu debut inaintea vérstei de 16 ani, cu o durata de cel putin 6
sdptamani [4].

In populatia generald, disfunctia endoteliali reprezinti un
prim pas in patogeneza aterosclerozei [9]. Prin urmare, eforturile
de a elucida mecanismele unice ale constituirii riscului cardiovas-
cular crescut la pacientii cu boli inflamatorii s-au focalizat asupra
endoteliului.

Prin capacitatea sa de a raspunde la stimuli mecanici si biochi-
mici, endoteliul joaca un rol activ si important in reglarea fiziolo-
gicd a tonusului vascular, adeziunea celulara, migratia vasculara la
nivelul musculaturii netede si rezistenta la tromboza [9, 10].

Severitatea aterosclerozei coreleazd cu numadrul si intensitatea
factorilor de risc, cum ar fi indicele de masa corporald (IMC),
presiunea arteriald sistolicd si diastolica, colesterolul total, LDL,
HDL, concentratiile trigliceridelor, fumatul pasiv si activ. Citoki-
nele proinflamatorii, cum ar fi IL-1b, IL-6, IL-8 sau TNF-a, joacd
un rol semnificativ in dezvoltarea si progresia leziunilor ateroscle-
rotice [5].

In decembrie 2006, American Heart Association (AHA) a pu-
blicat ghiduri aprobate de Academia Americana de Pediatrie, unde
o atentie speciald a fost acordata copiilor care apartin grupului de
risc pentru boli cardiovasculare, printre care sunt si copiii cu boli

Factorii de risc cardiovasculari in artrita juvenild idiopaticd

were included 79 patients diagnosed with juvenile idiopathic ar-
thritis, the diagnosis being based on the ILAR criteria. The average
age of the subjects was 129.4 months. The biochemical examina-
tions comprised assessments of total cholesterol, triglycerides and
blood sugar levels. Homocysteine level measurements were car-
ried out in 36 children.

Results. The study was conducted in 79 children with juvenile
idiopathic arthritis, and it has revealed the presence of cardiovas-
cular risk factors such as physical inactivity (21.5%), family his-
tory of cardiovascular disease (17.8%), elevated total cholesterols
levels (37.5%), elevated triglyceride levels (29.2%), hyperglycemia
(12.1%). The homocysteine concentration in serum was increased
in 72.2% cases.

Conclusions. The presence of traditional cardiovascular risk
factors in children with juvenile idiopathic arthritis, associated with
dyslipidemia and hyperhomocysteinemia exhibits an increased risk
of developing cardiovascular diseases. As a result, it is recommend-
ed an annual reassessment of these risk factors in children with ju-
venile idiopathic arthritis and a high activity of the disease.

Key words: juvenile idiopathic arthritis, endotelial dysfunc-
tion, total cholesterol, triglycerides, homocysteine.

Introduction

In the past decades, it has been demonstrated that rheumatic
pathology has a high prevalence of cardiovascular diseases. The
role of systemic inflammation in the acceleration of cardiac pa-
thology development in rheumatoid arthritis is the leading cause
of death, with a cardiovascular mortality rate higher by 50% in the
general population [1, 2]. In light of these observations, the Euro-
pean League Against Rheumatism (EULAR) recommends evalu-
ating cardiovascular risk in all patients with rheumatoid arthritis
[1]. Simultaneously there were described new cardiovascular risk
factors. Therefore, there has been observed that the vascular cell
adhesion molecule-1 (VCAM-1) and homocysteine are present in
high concentrations in patients with rheumatoid arthritis, in com-
parison to control groups [3].

Juvenile idiopathic arthritis (JIA) is defined according to the
ILAR criteria (International League of Associations for Rheumatol-
ogy) as an auto-inflammatory arthritis, that is persistent and of an
unknown etiology with the onset being before the age of 16, with a
duration of at least 6 weeks [4].

In the general population, endothelial dysfunction is the first
step in the pathogenesis of atherosclerosis [9]. Therefore, efforts of
deciphering the unique mechanisms of cardiovascular risk devel-
opment in patients with inflammatory diseases have been mainly
focused on the endothelium.

Based on its ability to respond to mechanical and biochemical
stimuli, the endothelium plays an active and important role in the
physiological regulation of the vascular tone, the processes of cell
adhesion, and the vascular migration at the smooth muscle level
and in the thrombosis resistance [9, 10].

The atherosclerosis severity correlates with the number and in-
tensity of its risk factors, such as body mass index (BMI); systolic
and diastolic blood pressure; levels of total cholesterol, LDL, HDL,
triglycerides; the status of passive/active smoker. Pro-inflammatory
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inflamatorii cronice. Printre bolile inflamatorii cronice se include
si artrita juvenild idiopatica (AJI) [6].

Explicatia accelerarii aterosclerozei in artrita inflamatorie la
adult poate, in parte, si fie atribuitd prevalentei crescute a unor
factori de risc cardiovascular traditionali, inclusiv fumatul, diabe-
tul zaharat, sedentarismul si hipertensiunea arteriala [8]. Pacientii
cu artrita juvenila idiopatica au o scadere a activitatii fizice din
cauza durerii, invaliditatii si lipsei de motivare. Alti potentiali fac-
tori care contribuie la extinderea aterosclerozei, includ efectele
secundare ale agentilor farmacologici utilizati in mod obisnuit,
cum ar fi corticosteroizii si preparatele antiinflamatoare nonstero-
idiene. Riscul crescut de BCV in AR persista chiar si dupé corectia
factorilor de risc traditionali [9], astfel, dovezile rolului direct al
inflamatiei in patogeneza bolii aterosclerotice fiind relevante [10,
11]. Markerii inflamatori si activitatea bolii sunt asociati, in mod
independent, cu o morbiditate si mortalitate cardiovasculara in
AR [10, 11]. Statutul inflamator cronic are un efect aditiv asupra
factorilor de risc traditionali. De exemplu, cresterea rigiditatii pe-
retelui arterial a fost observata la pacientii cu hipertensiune arteri-
ald si inflamatie cronica [13].

Existd putine date privind riscul cardiovascular la persoanele
cu AJ], desi, existd indicatori de alerta referitori la sanitatea cardi-
ovasculara a acestui grup chiar si la o varstd frageda. Nu este clar,
dacd riscul se extinde la toate subtipurile sau numai pentru cei cu
inflamatie sustinutd. Se poate emite ipoteza, precum ca adultii cu
AJI, formele sistemica si poliarticulara persistenta, sunt suscepti-
bili de a avea un risc mai mare de BCV, datorita nivelului ridicat al
inflamatiei sistemice.

Material si metode

Participantii

Studiul clinic, prospectiv, a fost efectuat pe un esantion format
din 79 de copii cu AJI, diagnosticul fiind confirmat conform crite-
riilor ILAR, 2001. Vérsta copiilor inclusi in studiu a fost de la 30 de
luni pana la 215 luni, media varstei a constituit 129,4 luni, dintre
care fetitele au constituit 65,8% si baietii — 34,2%. Durata medie
(+ES) a bolii a fost de 47,2+4,8 luni. Varsta medie (+ES) a debu-
tului bolii a fost de 81,8+5,2 luni. De mentionat cd, varsta minima
a fost 8 luni, iar varsta maxima la debutul bolii a constituit 198
de luni. Toti copiii au fost supusi chestionarii conform anchetei
elaborate, care a inclus 174 de intrebéri. Consimtamantul benevol
si anonim l-au dat in forma scrisé toti participantii la studiu sau,
dupa caz, reprezentantul lor legal. Aprobarea etici pentru studiu a
fost obtinuta in cadrul Comitetului de Etica a Cercetérii de la Uni-
versitatea de Stat de Medicina si Farmacie “Nicolae Testemitanu”
(sedinta din 01.06.2015).

Parametrii inregistrati

Parametrii de cercetare au inclus examinarile clinice specifi-
ce, cu evidentierea urmatorilor parametri: numarul articulatiilor
dureroase (NAD), numarul articulatiilor tumefiate (NAT), scorul
visual-analogic al durerii (SVA), activitatea bolii conform indice-
lui DAS-28, aprecierea indexului masei corporale (IMC), tensiu-
nea arteriald sistolicd si cea diastolica. In paralel, au fost efectuate
examindri pentru identificarea factorilor de risc cardiovascular:
sedentarismul, istoric familial de boald cardiovasculard (BCV).
Examinarile biochimice au constat in efectuarea reactantilor fa-
zei acute ai inflamatiei: viteza de sedimentare a hematiilor (VSH),
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cytokines such as IL-1b, IL-6, IL-8 or TNF-q, play a significant role
in the development and progression of atherosclerotic lesions [5].

In December 2006, the American Heart Association (AHA) is-
sued guidelines approved by the American Academy of Pediatrics,
where special attention was paid to children belonging to the risk
group for cardiovascular disease, among whom are children with
chronic inflammatory diseases. Among chronic inflammatory dis-
eases there is also included the juvenile idiopathic arthritis (JIA) [6].

The explanation for the accelerated development of atheroscle-
rosis in adults with inflammatory arthritis can in part be attributed
to the high prevalence of traditional cardiovascular risk factors, in-
cluding smoking, diabetes, physical inactivity and hypertension [8].
Patients with juvenile idiopathic arthritis have decreased physical
activity levels due to pain, disability and lack of motivation. Other
potential factors contributing to the expansion of atherosclerosis
include side effects of commonly used pharmacological agents,
such as corticosteroids and nonsteroidal anti-inflammatory drugs.
The increased risk of CVD persists for RA patients, even after cor-
recting for traditional risk factors [9]; thus the evidences of the
direct role of inflammation in the pathogenesis of atherosclerotic
disease are relevant [10, 11]. The inflammatory markers and the
disease activity are independently associated with cardiovascular
morbidity and mortality in RA patients [10, 11]. Chronic inflam-
matory status has an additive effect on traditional risk factors. For
example, an increased stiffness of the arterial walls was observed in
patients with hypertension and chronic inflammation [13].

There are few data, regarding the cardiovascular risk in people
with JIA, although there are warning signs related to the cardio-
vascular health of this group even at a young age. It is still unclear
whether the risk extends to all the subtypes or only to those with
sustained inflammation. It could be hypothesized that adults with
JIA, the systemic and persistent polyarticular clinical forms have
a higher risk of developing CVD due to high levels of systemic
inflammation.

Material and methods

Participants

The prospective clinical study was conducted on a sample of
79 children with JIA, the diagnosis being confirmed according to
ILAR criteria, 2001. The age of children included in the study var-
ied from 30 months to 215 months, the average age was of 129.4
months, of which 65.8% were girls and 34.2% boys. The mean dis-
ease duration was 47.2+4.8 months (standard error). The average
age of onset was of 81.8+5.2 months (standard error). It should be
noted that the minimum age at the onset was eight months, and the
maximum age at onset was 198 months. All children underwent
questioning based on a questionnaire (created by us), which in-
cluded 174 questions. The consent has been given in written form,
by all participants in the study or by their legal representatives.
Ethical approval for the study was obtained from the Committee
of Research Ethics at the Nicolae Testemitanu State University of
Medicine and Pharmacy (meeting proceedings of 01.06.2015).

Researched parameters

Researched parameters included specific clinical examina-
tions, with the highlighting of the following parameters: the num-
ber of painful joints (NPJ), number of swollen joints (NSJ), the
visual analogue scale for pain (VAS), the disease activity according



proteina C reactiva (PCR), profilul lipidic (colesterol seric total,
trigliceride), glicemia. Cercetérile speciale au inclus dozarea ho-
mocisteinei serice (Hcy), efectuata la 36 de copii. Valorile de
referinta ale homocisteinei serice au fost de 2-12 mmol/l.

Prelucrarea statistica a datelor primare

Prelucrarea statistica a datelor primare a fost efectuata in La-
boratorul de Prelucrare Matematica a Institutului de Cardiologie.
Datele investigatiilor au fost procesate computerizat cu ajutorul
functiilor de analizd descriptiva si modulelor de analizd statisticd
variationald. Valoarea p<0,05 a fost acceptatd in calitate de nivel
statistic semnificativ. Datele sunt prezentate drept medie si eroare-
standard sau sub forma de valori absolute si relative.

Rezultate

Studiul a fost efectuat pe un esantion format din 79 de copii,
diagnosticati cu AJL. In functie de durata bolii, pacientii au fost
divizati in doud grupe: cu durata bolii <24 de luni (35 de copii)
si cu o duratd a bolii >24 de luni (44 de copii). Forma sistemica a
AJI s-a intalnit la 11 copii (13,3%), forma oligoarticulard - la 37
(46,8%) de copii, forma poliarticulara — la 27 (34,2%) de copii si
asociat entezitei — la 4 (5,1%) copii.

S-a constatat un IMC crescut in 36,7%, prezenta sedentarismu-
lui - in 21,5% din cazuri, istoric familial de BCV —1n 17,7% cazuri.
Cresterea colesterolului s-a intélnit in 37,5% din cazuri (valoarea
medie - 4,60+0,09 mmol/l), trigliceride crescute — in 29,2% din
cazuri (valoarea medie — 1,3040,05 mmol/l) si valori crescute ale
glicemiei - in 12,1% din cazuri (valoarea medie - 4,9+0,1 mmol/l).
Homocisteina a fost crescuta in 72,2% din cazuri, cu o valoare me-
die de 15,1+1,0 mmol/L

Frecventa factorilor de risc cardiovasculari la copiii cu AJ], in
functie de forma AJI, este prezentatd in Tabelul 1. S-a constatat
cd la copiii cu forma sistemica si poliarticulard, semnificativ mai
frecvent s-a intélnit sedentarismul, IMC crescut; din indicii pa-
raclinici, mai frecvent, au fost prezenti hipercolesterolemia si hi-
pertrigliceridemia. In urma analizei datelor, semnificatie statistici
s-a constatat pentru formele sistemicd, poliarticulara si asociatd
entezitei.

Analizand factorii de risc cardiovascular la copiii cu AJl,
s-a determinat ca la pacientii cu durata bolii mai mare de 24
de luni, semnificativ mai frecvent s-a intalnit IMC majorat

Tabelul 1. Factorii de risc cardiovascular in functie de forma
artritei juvenile idiopatice.

Sistemica Oligoarti- Poliarticu- Asociat p
(n=11) culara lara (n=27) entezitei
(n=37) (n=4)

Factorii de risc cardiovasculari in artrita juvenild idiopaticd

to DAS-28, body mass index (BMI), systolic and diastolic blood
pressure. As well, there were conducted exams in order to high-
light the risk factors for cardiovascular disease: physical inactiv-
ity, family history of cardiovascular disease (CVD). Biochemical
exams consisted of investigating the reactants of the acute phase
of inflammation: appreciating the erythrocyte sedimentation rate
(ESR), determining the C-reactive protein levels (CRP), assessing
the lipid profile (total cholesterol and triglycerides levels), measur-
ing blood glucose levels. Special investigations included the deter-
mination of serum homocysteine (Hcy), performed in 36 children.
Reference values for serum homocysteine were 2-12 mmol/lL.

Statistical analysis of primary data

The statistical analysis of primary data was performed in the
Laboratory of Mathematical Processing of Institute of Cardiology.
The data has been processed using descriptive analysis functions
and modules for variational statistical analysis. A p value of <0.05
was accepted as a statistically significant level. Data has been pre-
sented in forms of mean and standard error, or as absolute and rela-
tive values.

Results

The study was conducted on a sample of 79 children diagnosed
with JIA. Depending on the duration of the disease, patients have
been divided into two groups: one with a disease duration <24
months (35 children) and another with a disease duration >24
months (44 children). The systemic form of JIA was observed in 11
children (13.3%), the oligoarticular one - in 37 children (46.8%),
the polyarticular form - in 27 children (34.2%) and enthesitis-as-
sociated JIA - in 4 children (5.1%).

It has been observed an increased BMI score in 36.7% cases, a
sedentary lifestyle — in 21.5% of cases, and a family history of CVD
- in 17.7% of cases. High cholesterol levels have been observed in
37.5% of cases (mean - 4.6+0.09 mmol/l), triglycerides — in 29.2% of
cases (mean — 1.3+0.05 mmol/l) and elevated blood glucose le-vels
- in 12.1% of cases (mean - 4.9+0.1 mmol/l). Homocysteine levels
were elevated in 72.2% of cases, with a mean of 15.1+1.0 mmol/l.

The analysis of the frequency of cardiovascular risk factors
in children with JIA, depending on the clinical form (shown in
Table 1), has determined that children with systemic and poly-
articular clinical forms, more frequently have shown a sedentary
lifestyle, increased BMI scores, and from the lab indices, more

Table 1. Cardiovascular risk factors depending on the clinical form
of juvenile idiopathic arthritis.

Systemic Oligoar- Polyar- Enthesitis p
(n=11) ticular ticu-lar associated
(n=37) (n=27) (n=4)

Sedentarismul 3(27,3%) 6(16,2%) 6(22,2%) 2(50,0%) ns
3(27,3%) 13(351%) 10(37,0%) 3(10,3%) ns
1(91%) 6(16,2%) 5(185%) 2(50,0%) ns
Colesterol crescut 4 (40,0%) 10(30,3%) 9 (36,0%) 4(100%) <0,05

4(40,0%) 8(24,2%) 7(280%) 4 (50,0%) <0,05

IMC crescut

Istoric familial

Trigliceride
crescute

Glicemia crescuta 3 (27,2%) 4 (12,9%) 3(14,3%) 1(25,0%) ns

Notd: Analiza statistica: testul exact Fisher; ns - nesemnificativ.

Sedentarism 3(27.3%) 6(16.2%) 6(22.2%) 2(50.0%) ns
Increased BMI 3(27.3%) 13 (35.1%) 10 (37.0%) 3 (10.3%) ns
Family history 1(9.1%) 6(16.2%) 5(185%) 2(50.0%) ns
Elevated cholesterol 4 (40.0%) 10 (30.3%) 9 (36.0%) 4 (100%) <0.05

Elevated trigly- 4(40.0%) 8 (24.2%) 7(28.0%) 4 (50.0%) <0.05

cerides

Elevated glucose
blood level

3(27.2%) 4 (12.9%) 3 (14.3%) 1(25.0%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.
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(p<0,05), sedentarismul, istoricl familial de BCV (p<0,05); din
indicii paraclinici, colesterolul total si trigliceridele au fost
semnificativ crescute (Tabelul 2).

Tabelul 2. Frecventa factorilor de risc cardiovascular in functie de
durata bolii la copiii cu AJI.

Durata bolii >24 luni Durata bolii <24 luni p

(n=44) (n=34)
Sedentarismul 12 (27,3%) 5(14,3%) ns
IMC crescut 9 (45,0%) 20 (25,7%) <0,05
Istoric familial 11 (25,0%) 3 (8,6%) <0,05
Colesterol crescut 14 (35,0%) 13 (40,6%) ns
Trigliceride crescute 14 (35,0%) 7 (21,9%) ns
Glicemia crescuta 3(8,1%) 5(17,2%) ns

Nota: Analiza statistica: testul exact Fisher; ns — nesemnificativ.

Conform rezultatelor expuse in Tabelul 3, se observa ca seden-
tarismul s-a inregistrat mai frecvent la copiii cu un scor DAS-28
mai >3,5, determinind o diferentd statistic semnificativa. Datele
paraclinice indicd la o crestere a colesterolului total si a triglice-
ridelor.

Tabelul 3. Frecventa factorilor de risc cardiovascular in functie de
scorul DAS-28 la copiii cu AJI.

DAS-28 >3,5 DAS-28 <3,5 p

(n=42) (n=37)
Sedentarismul 13 (30,9%) 4 (10,8%) <0,05
IMC crescut 17 (40,5%) 12 (32,4%) ns
Istoric familial 9 (21,4%) 5(13,5%) ns
Colesterol crescut 14 (42,4%) 13 (33,3%) ns
Trigliceride crescute 39 (35,9%) 33 (21,2%) <0,05
Glicemia crescuta 4 (11,8%) 4(12,5%) ns

Luand in consideratie tratamentul indelungat cu corticostero-
izi la pacientii cu AJI, s-a observat cd sedentarismul, IMC crescut
si cresterea colesterolului total si a trigliceridelor s-a inregistrat
semnificativ mai frecvent la pacientii care l-au primit (Tabelul 4).
Astfel, putem concluziona cé glucocorticosteroizii manifesta un
efect proaterogen direct, prin modificarea metabolismului lipidic
la copiii cu AJI.

Drept biomarker al disfunctiei endoteliale la copiii cu AJI a
fost consideratd homocisteina (Hcy), care a fost dozata la 36 de
copii. Valorile de referinta ale homocisteinei serice au fost de 2-12
mmol/l. Valoarea medie (+ES) a constitut 15,1+1,0 mmol/l (ex-
treme: 7,3 si 29,5 mmol/l). Concentratii crescute ale homocistei-
nei s-au notat in 72,2% de cazuri.

In functie de forma clinica a AJI, s-a determinat ci in formele
poliarticulare si sistemice, proportia pacientilor cu valori crescute
ale homocisteinei a fost semnificativ mai mare decat in cazul ce-
lorlalte forme (70% si, respectiv, 75% de cazuri, p<0,03).

De asemenea, s-a constatat cd printre copiii care au inregistrat
un scor DAS-28 >3,5, proportia celor cu o valoare crescuti a ho-
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frequently they have shown hypercholesterolemia and hypertri-
glyceridemia. After analyzing the obtained statistical data, the p
value was significantly higher for the systemic, polyarticular and
enthesitis-associated clinical forms.

Analyzing the cardiovascular risk factors in children with
JIA, it was determined that patients with a disease duration of
less than 24 months, had an increased BMI score significantly
more frequently (p<0.05), a sedentary lifestyle and a family
history of CVD (p<0.05), as well as significantly increased total
cholesterol and triglyceride levels (Table 2).

Table 2. The frequency of cardiovascular risk factors depending on
the disease duration in children with JIA.

Disease duration Disease duration p

>24 months <24 months

(n=44) (n=34)
Sedentarism 12 (27.3%) 5 (14.3%) ns
Increased BMI 9 (45.0%) 20 (25.7%) <0.05
Family history 11 (25.0%) 3 (8.6%) <0.05
Elevated cholesterol 14 (35.0%) 13 (40.6%) ns
Elevated triglycerides 14 (35.0%) 7 (21.9%) ns
Elevated glucose blood level 3 (8.1%) 5(17.2%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.

According to the results that are presented in Table 3, it can be
noted that a sedentary lifestyle has been recorded more often in
children with a DAS-28 score greater than 3.5, which has caused
a statistic significantly higher p value. Laboratory data shows an
increase in the level of total cholesterol and triglycerides (Table 3).

Table 3. The frequency of cardiovascular risk factors depending on
the disease activity in children with JIA.

DAS-28 >3.5 DAS-28<3.5 p
(n=42) (n=37)
Sedentarism 13 (30.9%) 4 (10.8%) <0.05
Increased BMI 17 (40.5%) 12 (32.4%) ns
Family history 9 (21.4%) 5(13.5%) ns
Elevated cholesterol 14 (42.4%) 13 (33.3%) ns

Elevated triglycerides 39 (35.9%)

Elevated glucose blood level 4 (11.8%)

33(21.2%)  <0.05
4 (12.5%) ns

Considering the long-term treatment with corticosteroids that
is administered to patients with JIA, there was observed that an
increase in the level of sedentarism, BMI score and levels of total
cholesterol and triglycerides, has been recorded more frequently
in patients who have received glucocorticosteroids, marking a
higher p value (Table 4). Thus, we conclude that glucocorticoste-
roids show a pro-atherogenic effect, by directly modifying the lipid
metabolism in children with JIA (p<0.05).

Homocysteine has been analyzed as a biomarker of endothe-
lial dysfunction in 36 children with JIA. The reference values for
serum homocysteine were 2-12 mmol/l. The average value was of
15.1+£1.0 mmol/l (minimum value - 7.3 mmol/l, and the maxi-
mum value - 29.5 mmol/l). Increased Hcy levels were observed in
72.2% of cases.



mocisteinei a fost semnificativ mai inaltd, decét in randul copiilor
cu un scor DAS-28 <3,5 (87,5% vs. 60%, p<0,05).

Tabelul 4. Frecventa factorilor de risc cardiovascular in functie de
administrarea glucocorticosteroizilor la copiii cu AJI.

Factorii de risc cardiovasculari in artrita juvenild idiopaticd

Table 4. The frequency of cardiovascular risk factors based on
administering of glucocorticosteroids in children with JIA.

Tratati cu GCS  Fara GCS
(n=21) (n=58) p

Sedentarismul 8 (38,1%) 9 (15,8%) <0,05
IMC crescut 8(38,1%) 21 (38,0%) ns
Istoric familial 6 (28,6%) 8 (14,0%) ns
Colesterol crescut 9 (47,4%) 18 (33,0%) <0,05
Trigliceride crescute 7 (36,8%) 14 (26,4%) <0,05
Glicemia crescuta 3 (18,7%) 5(8,6%) ns

Nota: Analiza statistica: testul exact Fisher; ns - nesemnificativ.

Discutii

In multe boli inflamatorii, riscul sporit de BCV este reflectat la
debut prin disfunctia endoteliald, chiar si in absenta aterosclero-
zei detectabile. Endoteliul reprezinta, prin urmare, un integrator
de risc vascular si studiul disfunctiei lui poate ajuta la elucidarea
mecanismelor de conducere la ateroscleroza acceleratd in cazul
acestor copii. BCV reprezintd o cauzd importantd de mortalitate
si morbiditate la pacientii cu AR si, eventual, a altor forme de ar-
tritd inflamatorie la adult. EULAR a publicat recomandari privind
evaluarea anuald a riscului cardiovascular la pacientii cu AR [16].
Prezenta sedentarismului, IMC crescut, asociat cu modificarile
intalnite in profilul lipidic la pacientii inclusi in studiu, duc la dez-
voltarea substratului proaterogenic. Sedentarismul a fost prezent
in 40% din cazuri, mai frecvent, la pacientii cu forme sistemice si
poliarticulare. Lelieveldet et al. (2010), au relatat niveluri semni-
ficativ reduse ale activitatii fizice la copiii cu AJI. Totusi, autorul
nu a reusit s demonstreze o relatie intre activitatea bolii, nive-
lurile functionale si activitatea fizicd, sugerand un nivel scazut al
activitatii fizice la pacientii cu AJI, nefiind explicat de un handi-
cap functional sau fizic [17].

Modificirile profilului lipidic la copiii din studiul nostru au
inclus: niveluri crescute ale colesterolului total in 37,5% de cazuri
si in 29,1% de cazuri valori crescute ale trigliceridelor. In studiul
de fatd, pacientii cu forma sistemicd si poliarticulara au avut o
tendintd mai mare de cresteri ale colesterolului total si TG. Acest
aspect este relevant, deoarece copiii cu forma sistemica si poliar-
ticulara dezvolta o inflamatie mai intensd. In esantionul prezent,
niveluri crescute au fost mai mari la pacientii care au folosit cor-
ticosteroizi. Efectul lor asupra profilului lipidic poate fi conside-
rat ambiguu. Pe de o parte, efectul direct al acestor agenti asupra
metabolismului lipidic este proaterogenic, pe de altd parte, efec-
tele antiinflamatorii sunt luate in considerare. Actiunea antiinfla-
matorie a corticosteroizilor poate contracara schimbarile lipidice
cauzate de inflamatie, rezultdnd un profil mai benign. Boers et
al. (2003), au demonstrat ca dislipidemia cauzatd de activitatea
crescutd a bolii a fost inversatd prin tratamentul cu corticosteroizi
[18]. Goncalves et al. (2011), au relevat niveluri crescute de tri-
gliceride si colesterol la copiii cu AJI, forma poliarticulard, insa,
autorul nu a observat nicio asociere intre concentratiile crescute

Treated with GCS ~ Without GCS

(n=21) (n=58)
Sedentarism 8 (38.1%) 9 (15.8%) <0.05
Increased BMI 8(38.1%) 21 (38.0%) ns
Family history 6 (28.6%) 8 (14.0%) ns
Elevated cholesterol 9 (47.4%) 18 (33.0%) <0.05

Elevated triglycerides 7 (36.8%) 14 (26.4%) <0.05
Elevated glucose blood level 3 (18.7%) 5 (8.6%) ns

Note: Statistical analysis: Fisher exat test; ns - not significant.

Depending on the clinical form of JIA, it has been determined
that in the polyarticular and systemic clinical forms, there were of-
ten significantly higher levels of Hey in 70% and respectively 75%
of cases (p<0.03).

The analysis of Hcy levels, depending on the disease activity
score (DAS-28) showed that children with a DAS-28 score greater
than 3.5, have a significantly higher frequency of elevated Hcy in
87.5% cases, in comparison to children with a DAS-28 score less
than 3.5, where Hcy was elevated in 60% of cases (p<0.05).

Discussions

In many inflammatory diseases, increased risk of CVD is ob-
served at the onset of endothelial dysfunction, even in the absence
of detectable atherosclerosis. The endothelium plays therefore an
integrative role for the vascular risk, and the study of its dysfunc-
tion may help us in deciphering the mechanisms regarding the ac-
celerated development of atherosclerosis in these children. CVD
is a major cause of mortality and morbidity in patients with RA,
and possibly for patients with other forms of adult inflammatory
arthritis. EULAR has published recommendations regarding the
annual assessment of cardiovascular risk in patients with RA [16].
The presence of a sedentary lifestyle, an increased BMI score as-
sociated with changes in the lipid profile observed in the patients
included in the study may lead to the creation of a proatherogenic
substrate. Physical inactivity (sedentarism) was present in 40% of
cases, most often in patients with polyarticular and systemic clini-
cal forms of the disease. Lelieveldet et al. (2010) has reported sig-
nificantly reduced levels of physical activity in children with JIA.
However, the authors fail to demonstrate a relationship between
the disease activity, the functional levels and physical activity, sug-
gesting only the presence of a low level of physical activity in pa-
tients with JIA that is not explained by a functional or physical
disability [17].

The changes in the lipid profile of the children from our study
has included the following: elevated levels of total cholesterol in
37.5% of cases and in 29.1% of cases — elevated levels of triglyce-
rides. In this study, patients with polyarticular and systemic
clinical forms had a greater tendency for increased levels of to-
tal cholesterol and TG. This is relevant because children with the
systemic and polyarticular clinical form of the disease, develop a
more intense inflammation. In the studied sample, elevated levels
were observed in patients that were using corticosteroids. Their
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si activitatea bolii, durata bolii sau tratamentul administrat [20].
Tselepis et al. (1999), au raportat la un grup care a inclus 26 de
copii cu AJI activd, valori serice scazute ale colesterolului total
si valori crescute ale trigliceridelor, in comparatie cu grupul de
control [21]. Totodata, studiul realizat de Bakkaloglu et al. (1996),
care au implicat 37 de copii cu AJI, comparativ cu lotul de 18 copii
sdnatosi, nu au evidentiat diferente semnificative in concentratiile
colesterolului si trigliceridelor [19].

Studiile efectuate la adultii cu AR au demonstrat o corelatie
intre concentratia plasmatica a Hey si prezenta modificarilor car-
diovasculare [11, 12]. Aceste date sunt de o mare importantd in
conditiile in care concentratia Hcy poate fi schimbata in timpul
copildriei si adolescentei, ceea ce duce la o rata de supravietuire
mai mare si la 0 mai buna calitate a vietii. Cu toate acestea, relatia
Hcy cu modificirile cardiovasculare nu a fost bine determinata la
copiii cu AJL.

In studiul nostru, s-a constatat o concentratie ridicatd a Hcy
serice la copiii cu AJI in 72,2% din cazuri. De asemenea, s-a con-
statat o diferentd semnificativi intre grupurile de pacienti cu du-
rata bolii mai mare de 24 de luni si mai mica de 24 de luni.

In studiul de fatd, s-a observat o crestere progresivd a
concentratiei Hey la pacientii cu AJI, preponderent in formele
poliarticulare (33,3%) si sistemice (19,4%). Copiii cu o activitate
sporita a bolii au avut niveluri crescute ale Hcy in 87,5% din ca-
zuri, comparativ cu cei cu o activitate mai micd a bolii - 60% din
cazuri.

Concluzii

1) Copiii cu artrita juvenila idiopatica prezinta o frecventa
crescuta a factorilor de risc cardiovasculari traditionali
in dependenta de forma clinica, activitatea si durata ma-
ladiei, ceea ce duce la un risc crescut fata de bolile cardi-
ovasculare la o varsta timpurie.

2) Copiii cu artrita juvenila idiopatica au prezentat con-
centratii semnificativ crescute ale homocisteinei, indu-
cand astfel, modificari in timp la nivelul endoteliului.
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effect on the lipid profile may be considered ambiguous. On one
hand, the effect of these agents on the lipid metabolism is proath-
erogenic, on the other hand there should be taken into account
their anti-inflammatory effects. The anti-inflammatory action of
corticosteroids may counteract the changes in the lipid profile that
were caused by inflammation, resulting in a more benign profile.
Boers et al. (2003) have demonstrated that dyslipidemia caused by
increased disease activity was reversed by the treatment with cor-
ticosteroids [18]. Goncalves et al. (2011) have observed elevated
levels of triglycerides and cholesterol in children with JIA (polyar-
ticular form), but the author did not observe any association be-
tween elevated levels and the disease activity, the disease duration
or the administered treatment [20]. Tselepis et al. (1999), have re-
ported a group that included 26 children with active JIA with low
serum values for total cholesterol and elevated levels of triglycer-
ides in comparison to the control group [21]. However, the study
conducted by Bakkaloglu et al. (1996), involving 37 children with
JIA, compared with a group of 18 healthy children, did not reveal
any significant differences in the concentrations of cholesterol and
triglycerides [19].

Studies in adults with RA have demonstrated a correlation
between Hcy levels in serum and the presence of cardiovascular
changes [11, 12]. These data are of great importance, given that the
Hcy concentration can be changed during childhood and adoles-
cence, which leads to a higher survival rate and a better quality of
life. However, the relationship between Hcy levels and cardiovas-
cular changes, has not been studied enough for children with JIA.

In this study, there was observed a high Hcy concentration in
the serum of children with JIA in 72.2% of the cases of the 36 chil-
dren that were studied. There has been observed a significant dif-
ference between patient groups with a duration of disease longer
than 24 months and less than 24 months.

In the present study, we have observed a gradual increase in the
Hcy concentration in patients with JIA, mainly in the polyarticular
clinical forms (33.3%) and in the systemic ones (19.4%). Children
with an increased disease activity had elevated Hcy levels in 87.5%
of cases, in comparison to those with less disease activity — 60% of
the cases.

Conclusions

1) Children with juvenile idiopathic arthritis have an increased
frequency of traditional cardiovascular risk factors, depend-
ing on the clinical form of the disease, its activity and dura-
tion that leads to an increased risk of cardiovascular disease
at an early age.

2) Children with juvenile idiopathic arthritis have elevated ho-
mocysteine concentrations that in time will induce the de-
velopment of changes in the endothelium.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu a fost studiatda morbiditatea asociata si caracteristica
socio-economica a consumatorilor de droguri intravenoase
din Republica Moldova.

Ipoteza de cercetare

Cunoasterea morbiditatii pe grupe si unitati nosologice la
consumatorii de droguri injectabile poate contribui la elabo-
rarea programelor comprehensive de reducere a riscurilor,
cresterea cost-eficientei si ameliorarea calitdtii vietii persoa-
nelor date.

Noutatea adusa literaturii stiintifice din domeniu

S-a stabilit nivelul morbiditatii pe grupe si unitati noso-
logice la persoanele care-si injecteaza droguri, argumentand
necesitatile n servicii de sanatate la nivel de asistentd medi-
cald primard, asistenta medicald specializatda ambulatorie si
de stationar.

Rezumat

Introducere. In Republica Moldova, deocamdatd, nu existd un
sistem de colectare a datelor pentru masurarea indicatorului ce-
rerii de tratament. P4nd in prezent, nu au fost efectuate cercetari
vizdnd morbiditatea generald si morbiditatea asociatd consumului
de droguri, pe grupe si unitéti nosologice, la persoane care isi in-
jecteaza droguri (PCID).

Material si metode. Studiul morbiditatii PCID a fost efectu-
at in baza Rapoartelor Statistice nr. 11 ,,Privind maladiile si con-
tingentele de bolnavi cu dereglari narcologice”. Dirile de seama
nr. 36-san ,,Privind tulburdrile mentale si de comportament” ale
Centrului National de Management in Sanatate, pentru perioada
anilor 2011-2015. Studiul morbiditétii a fost, de asemenea, efec-
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What is not known yet about the topic

Drug use associated morbidity was not studied, as well as
the socio-economic aspects of people who use drugs in the
Republic of Moldova.

Research hypothesis

Morbidity level and peculiarities by groups and nosolo-
gic units in people who inject drugs, may help develop com-
prehensive programs for harm reduction, cost-effectiveness
growth and life quality improvement for people who inject
drugs.

Article’s added novelty on this scientific topic

Morbidity level has been established by groups and noso-
logic units in people, who inject drugs, arguing the needs in
health services at the level of primary care, specialized outpa-
tient and inpatient care.

Abstract

Introduction. Currently, the Republic Moldova has no system
for collecting data for measuring the indicator of treatment de-
mand. So far, research has not been carried out that would aim a
complex study of general morbidity and associated morbidity to
drug-use groups and nosologic units of people which inject drugs
(PWID).

Material and methods. The survey of PWID morbidity was
conducted based on Statistical Reports no. 11 on “Diseases and
contingents of patients with drug addiction”. The reports no. 36 on
“Mental and behavioural disorders” of National Center for Health
Management for the period 2011-2015. The morbidity study was
also conducted on the basis of secondary diagnoses of PWID in



tuat in baza diagnosticelor secundare ale PCID, aflati la tratament
stationar in toate institutiile spitalicesti din Republica Moldova si
raportate Companiei Nationale de Asigurari in Medicind (CNAM)
in perioada anilor 2013-2015. In aceste scopuri, au fost selectate
PCID, conform Clasificdrii Internationale a Maladiilor (CIM), re-
vizia a X-a, cu codurile F11-F15 si T40, T40.0-T40.7.

Rezultate. A fost determinat nivelul morbiditatii, particulari-
tatile pe grupe si unitati nosologice, necesitatile in servicii medi-
cale la nivel de medic de familie, asistentd medicald specializaté de
ambulatoriu si stationar. Rezultatele morbiditétii PCID constituie
argumentarea stiintifica de reorientare a politicilor si strategiilor
sistemului national de sandtate in acoperirea necesitatilor reale ale
PCID in serviciile de sdnitate, fortificare a calitétii vietii PCID si
diminudrii riscurilor asociate consumului de droguri pentru sidnd-
tate publica.

Concluzii. Prevalenta narcomaniei in populatia Republicii
Moldova in perioada ultimilor 5 ani atestd o crestere continud
(265,42 de cazuri, in anul 2011, la 324,47 de cazuri la 100 mii
populatie, in anul 2015). Tratamentul stationar al PCID a cres-
cut cu 44,31%. Tratamentul stationar al PCID este determinat de
tulburarile mentale si de comportament cauzat de consumul de
opiacee, derivate de canabis, preparate psihostimulante, inclusiv
cocaina si cafeina. Structura morbiditétii pe grupe nosologice este
dominata de bolile aparatului digestiv, urmata de leziunile trau-
matice si consecintele lor, bolile sistemului nervos, respirator si
cardiovascular. Consumul concomitent de alcool, deseori in ca-
litate de drog secundar, are un impact substantial asupra PCID si
morbiditétii.

Cuvinte cheie: persoane care injecteaza droguri, morbiditate
asociatd consumului de droguri, prevalentd, persoane care utili-
zeazd droguri.

Introducere

Consumul de droguri, la nivel global si national, constitu-
ie un fenomen dinamic, fiind influentat puternic de o multitu-
dine de factori sociali si economici, avind origini si dimensiuni
internationale. Consumul ilicit de droguri constituie o problema
majord de sdnitate prin sporirea morbiditatii si mortalitétii.

Tot mai multe surse de analizd si cercetdri ale Agentiei
Natiunilor Unite pentru Combaterea Drogurilor si Criminalitatii
(ANUDC), Observatorul National pentru Droguri (OND), Ob-
servatorul European pentru Monitorizarea Drogurilor si Toxico-
maniei (OEMDT) din ultimii ani, ne atestd problema consumului
de droguri ca o provocare cu implicatii grave pentru domeniul
sanatdtii. Aceste dimensiuni sunt amplificate de policonsumul de
droguri, extinderea rapidd a consumului de noi substante cu efec-
te psihoactive, cresterea ponderii consumatorilor problematici,
utilizarea internetului ca mijloc de distribuire a drogurilor, nivel
crescut de infectii cu virusii hepatitelor virale B si C, virusul HIV
si infectiilor cu transmitere sexuala.

Studiul morbiditatii asociate consumului de droguri la PCID
este de o importanta deosebita, in scopul cunoasterii necesitatilor
reale in servicii de sdnatate, cu argumentarea politicilor si strategi-
ilor nationale de combatere a consumului de droguri.

In Republica Moldova, nu au fost efectuate studii complexe ale
morbiditatii generale si celei asociate consumului de droguri pe

Morbiditatea asociatd consumului de droguri

inpatient treatment in all public medical-sanitary institutions in
the Republic of Moldova and the records of the National Health
care Insurance Company (NHIC) during 2013-2015. For these
purposes, PWID were selected according to the ICD, 10™ revision
with codes F11-F15 and T.40, T.40.0-T.40.7.

Results. The morbidity level was determined, as well as the
particularities by groups and nosologic units, need in medical
services at the level of family practitioner, specialized outpatient
and inpatient health care. The results of PWID morbidity build
up the scientific argumentation of reorientation in policies and
strategies of the national healthcare system in covering the real
demands of PWID in healthcare services, improving the quality
of life of PWID and diminishing the risks to public health.

Conclusions. The prevalence of drug addiction in the popula-
tion of the Republic of Moldova during the last 5 years attests a
continuous increase from 265.42 cases in 2011 to 324.47 cases per
100 thousand of population in 2015. Inpatient treatment of PWID
has increased by 44.31% and is determined by mental and behav-
ioural disorders, due to opioids use, cannabis derivatives, psycho-
active substances, including cocaine and caffeine. The morbidity
structure by nosologic groups are dominated by digestive tract
diseases, traumatic lesions and their consequences, nervous sys-
tem diseases, respiratory diseases and cardiovascular diseases.
Concurrent alcohol consumption, often as a secondary drug, has
a substantial impact on PWID.

Key words: people who inject drugs, associated morbidity to
drug use, prevalence, people who use drug.

Introduction

Drug consumption at the global and national level is a dynamic
phenomenon, being strongly influenced by a multitude of social
and economic factors, having international dimensions and ori-
gins. Illicit drug use is a major health problem by increasing mor-
bidity and mortality.

In recent years, more and more sources of analysis and research
of the United Nations Office on Drugs and Crime (UNODC), Na-
tional Drugs Observer (NDO), European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA) attest to the drug use
issue as a challenge with serious implications for the healthcare
sector. These dimensions are amplified by multidrug use, rapid
expansion of new substances consumption with psychoactive ef-
fects, increased growth of problematic drug users, use of Internet
for drugs distributing, increased levels of hepatitis B and C infec-
tions, HIV and ST1Is.

The study of drug-related morbidity in PWID is of particular
importance for establishing the real demands in healthcare serv-
ices and argumentation of national policies and strategies in com-
bating drugs consumption.

In the Republic of Moldova there haven’t been performed any
complex study on drug-related morbidity by groups and nosologic
units in PWID. The purpose of the study was to establish the par-
ticularities of morbidity in PWID by groups and nosologic units,
as well as the argumentation of the demands in healthcare services
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grupe si unitati nosologice la PCID. Scopul studiului a fost stabili-
rea particularititilor morbiditatii PCID pe grupe si unitéti nosolo-
gice si argumentarea necesitatilor in servicii de sinétate la nivel de
asistenta medicald primard, servicii specializate de ambulatoriu si
stationar §i argumentarii politicilor de séndtate in acordarea servi-
ciilor de sanatate PCID.

Material si metode

Studiul morbiditatii persoanelor care injecteazd droguri a fost
efectuat in baza Rapoartelor statistice nr. 11 ,,Privind maladiile si
contingentele de bolnavi cu deregldri narcologice”, Darea de seamd
nr. 36-sin. ,Privind tulburdrile mentale si de comportament” ale
Centrului National de Management in Sanatate, anii 2011-2015.
Au fost, de asemenea, studiate diagnosticele secundare ale 1309
PCID, care s-au aflat la tratament in spitalele din Republica Mol-
dova in anii 2013-2015, cu tulburari mentale si de comportament,
asociate cu utilizarea substantelor psihoactive (conform CIM, re-
vizia a X-a, cu cifrul F11-F15 si intoxicatii prin narcotice si psi-
hodisleptice — T40, T40.0-T40.7). Cu diagnostice principale au
fost 1062 (81,14%) de pacienti, iar cu diagnostice secundare — 247
(18,86%).

A fost studiatd morbiditatea PCID pe grupe si unitéti nosolo-
gice, determinata prevalenta si incidenta consumului de droguri,
cat si ponderea morbiditatii PCID, cauzata de consumul de alcool.

Rezultate

Morbiditatea populatiei Republicii Moldova prin narcomanie
in perioada anilor 2010-2015 la 100 mii locuitori este prezentatd
in Tabelul 1.

Analiza prevalentei narcomaniei in populatia Republicii Mol-
dova in perioada ultimilor cinci ani ne atesta o crestere de la 265,42
de cazuri, in anul 2011, la 324,47 de cazuri la 100 mii populatie, in
anul 2015; inclusiv, se constatd o crestere a prevalentei prin nar-
comanie in populatia adulta, de la 331,42 de cazuri in anul 2011,
la 400,78 de cazuri, in anul 2015 (+25,29%). In acelasi timp, s-a
constatat o scadere a prevalentei in randul copiilor de 0-17 ani 11
luni 29 zile, de la 12,36 cazuri, in anul 2011, la 6,68 cazuri, in anul
2015 (-54,04%).
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at the level of primary medical assistance, specialized outpatient
and inpatient services, and the argumentation of health policies in
the provision of health services for PWID.

Material and methods

Study of morbidity in people who inject drugs has been carried
out based on Statistical Reports no. 11 on “Diseases and contin-
gents of patients with drug addiction”, the reports no. 36 on “Mental
and behavioural disorders” of National Center for Health Manage-
ment for the period 2011-2015. An analysis was also carried out of
the secondary diagnostics in 1309 PWID, which were hospitalized
for treatment in Moldova in 2013-2015, with mental and behav-
ioural disorders, related to psycho-active substances (according to
the 10" ICD revision with codes F11-F15 and T.40, T.40.0-T.40.7).
There were 1062 patients (81.14%) with primary diagnoses, and
247 patients (18.86%) with secondary diagnoses.

PWID morbidity was studied by groups and nosologic units,
the prevalence and incidence of drug use were determined, as well
as the share of morbidity in PWID, due to alcohol consumption.

Results

The Moldovan population morbidity due to drug addiction in
the period 2010-2015 per 100 thousand inhabitants is presented
in Table 1.

Analysis of Moldovan drug-addicted population prevalence in
the last five years attests an increase from 265.42 cases in 2011 to
324.47 cases per 100 thousand population in 2015, as well as an
increase in drug abuse prevalence in the adult population from
331.42 cases in 2011 to 400.78 cases in 2015 (+25.29%). At the
same time, a decrease in the prevalence among children of 0-17
years 11 months 29 days from 12.36 cases in 2011 to 6.68 cases in
2015 (-54.04%) is observed.

The incidence of drug addiction in population ranges from
29.83in 2011 to 28.05 cases in 2015 per 100 thousand population.
The incidence of drug abuse cases in children decreased from 8.56
cases in 2011 to 5.81 cases per 100 thousand population in 2015
(-47.33%).

Tabelul 1. Morbiditatea populatiei RM prin narcomanie in perioada anilor 2011-2015 la 100 mii populatie.
Table 1. Morbidity of RM population due to drug addiction during 2011-2015 per 100 thousand population.

2011 2012 2013 2014 2015

Indicatori / Indicators Abs la 100 mii Abs la 100 mii Abs la 100 mii Abs la 100 mii Abs la 100 mii

in 100,000 in 100,000 in 100,000 in 100,000 in 100,000
Incidenta narcomaniei 1062 29,83 834 23,43 738 20,74 1049 29,5 997 28,05
Drug addiction incidence
Copii 0-17 ani 11 luni 29 zile 63 8,56 42 5,84 39 5,52 43 6,18 40 5,81
Children 0-17y 11m 29d
Adulti 18 ani si peste 999 35,58 792 27,89 699 24,5 1006 35,16 957 33,39
Adults 18y and over
Prevalenta narcomaniei 9949 265,42 9902 278,18 10419 292,79 10981 308,77 11532 324,47
Drug addiction prevalence
Copii 0-17 ani 11 luni 29 zile 91 12,36 68 9,45 63 8,92 65 9,35 46 6,68
Children 0-17y 11m 29d
Adults 18y and over 9358 331,42 9834 346,28 10356 363,04 10916 381,54 11486 400,78




Incidenta narcomaniei in populatie variaza de la 29,83 de ca-
zuri, in anul 2011, la 28,05 cazuri, in 2015, raportat la 100 mii
populatie. Incidenta narcomaniei in randul copiilor a scazut de la
8,56 cazuri, in anul 2011, la 5,81 cazuri la 100 mii populatie, in
anul 2015 (-47,33%).

In perioada anilor 2013-2015, la tratament in spitalele din Re-
publica Moldova s-au aflat 1309 pacienti cu cifrul conform CIM,
revizia a X-a, F11-F15 si T40, T40.1-T40.7 inclusiv, 1062 (81,14%)
de pacienti cu diagnostic primar si 247 (18,86%) de pacienti, cu
diagnostic secundar.

Datele, vizand tratamentul stationar al 1062 de PCID cu dia-
gnostic principal de tulburari mentale si de comportament, si in-
toxicatii la PCID, sunt prezentate in Tabelul 2.

Conform datelor din Tabelul 2, cu diagnostic principal con-
form CIM, revizia a X-a (F11-F15 si T40, T 40.0-T40.7), constatim
o crestere a numarului de spitalizari de la 282 de cazuri, in anul
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In the period 2013-2015, hospitals have provided treatment to
1309 patients with the following codes (according to the ICD, 10
revision): F11-F15 and T.40, T.40.0-T.40.7 with primary diagnoses
in 1062 (81.14%) and secondary diagnoses in 247 (18. 86%) pa-
tients.

Data on inpatient treatment of 1062 PWID with primary diag-
nosis of mental and behavioural disorders and intoxication of the
PWID is presented in Table 2.

According to the data in Table 2, with the main diagnosis ac-
cording to the ICD 10" revision with codes F11-F15 and T.40,
T.40.0-T.40.7, we notice an increase in hospital admissions from
282 cases in 2013 to 409 cases in 2015 (+45%). This increase is
noticed especially at the level of patients, PWID with mental and
behavioural disorders, which constituted 91.13% of the total hos-
pitalizations number in 2013, 100% in 2014 and 96.33% in 2015.

Tabelul 2. Tratamentul stationar al persoanelor care isi injecteaza droguri (perioada anilor 2013-2015) cu diagnosticul principal F11-F15 si

T40.0-T40.7.

Table 2. Hospital treatment of persons who inject drugs (during 2013-2015) with the main diagnosis F11-F15 and T40.0-T40.7.

2013 2014 2015 Total 2013-2015
~~ —~ o~ —~ o~ —~ ~
CIM revizia £ 8 58 £ 8 28
a X-a (cifrul) Diagnostic principal oy = =5 s o = g =
X" ICD revi- Main diagnosis 55 g 55 g s S 55 S
sion code g5 % g5 % g8 % g5 %
£ 85 __ BR:Es B2 Es . ER Es
8 o-=s S8 €8 o8 S8 S8 o8 S8 £8 o3 S8
S 53 2% €53 AT E8 g3 BE &8 g3 BE
F11 Tulburari mentale si de comportament
legate de opiacee , 218 29072 133 299 37395 125 272 29461 108 789 103818 132
Opioid related mental and behavioural
disorders
F12 Tulburari mentale si de comportament
legate de derivate de canabis =~ 26 5348 206 53 7863 148 108 17979 166 187 3119 167
Cannabis related mental and behavioural
disorders
F14 Tulburari mentale si de comportament
legate de consum de cocaina
Cocaine related mental and behavioural ’ ’ i 2 48 24 1 8.2 8.2 3 13 43
disorders
F15 Tulburari mentale si de comportament
legate de consumul altor stimulante,
inclusiv, cafeina 13 1989 153 17 3176 18,7 13 167,1 129 43 683,6 15,9
Other stimulant related mental and
behavioural disorders (including caffeine)
1400 Intoxicafii cu opium 4 7,2 18 - - - 1 1 1 5 8,2 16
Poisoning with opium
T401 Intoxicatli cu heroind 2 3,1 16 - - - 3 10 33 5 131 26
Poisoning with heroin
T40.2 Intoxicatii cu alte opiacee i ) ) i i ) i ) ) ) ) )
Poisoning with other opioids
T40.3 Intoxicatii cu metadona i ) ) i i ) i ) ) ) ) )
Poisoning with methadone
T40.4 Int'ox1c.a§11 c1‘1 alte narcotice s‘mtetlce ' 15 192 13 i i ) 2 8,1 41 17 273 16
Poisoning with other synthetic narcotics
T40.7 Int'0X1c.a§11 c1‘1 canabis 5'1 derlv.ap ' 4 141 35 i i i 9 155 17 13 206 23
Poisoning with cannabis (derivatives)
Total 282 3684,5 13,1 371 48482 13,1 409 49539 12,1 1062 13486,6 12,7
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2013, 1a 409 cazuri, in anul 2015 (+45%), in special, din contul pa-
cientilor cu tulburari mentale si de comportament, care injecteazd
droguri si care au constituit, din totalul celor spitalizati, 91,13% (in
anul 2013), 100% (in anul 2014) si 96,33% (in anul 2015).

In perioada anilor 2013-2015, in spitalele din Republica Mol-
dova s-au aflat la tratament stationar din randurile persoanelor
care injecteaza droguri 1062 de pacienti cu tulburari mentale si de
comportament si intoxicatii prin supradoziri, ca diagnostic prin-
cipal. Durata medie de tratament stationar al bolnavilor cu tulbu-
rdri mentale si de comportament este in dependenta de drogul ca-
uzal, constituind 16,67 zile - in cele legate de derivatele de canabis,
15,89 zile - in cele cauzate de consumul altor stimulante, inclusiv
cafeina, si 13,15 zile - in cele cauzate de consumul opiaceelor.

Din PCID spitalizate cu tulburari mentale si de comportament
ca factor cauzal, opiaceele au constituit 74,29%, derivatele de cana-
bis — 18,29%, cocaina — 0,28% si alte stimulante, inclusiv cafeina -
4,04%. Din 40 de PCID, spitalizate in perioada anilor 2013-2015 cu
intoxicatii prin substante narcotice si psihodisleptice ca drog cauzal,
in 42,5% din cazuri au fost stabilite alte narcotice sintetice (T40.4),
canabisul - in 32,5%, iar heroina si opiumul - cate 12,5% cazuri,
fiecare.

Concomitent, in perioada anilor 2013-2015, s-au aflat la trata-
ment stationar PCID cu alte diagnostice de bazi, dar la care au fost
prezente ca diagnostice secundare, conform CIM revizia a X-a, di-
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In the period between 2013-2015, hospitals from the Repub-
lic of Moldova had 1062 patients, placed for inpatient treatment
among people, who inject drugs, with mental and behavioural dis-
orders, as well as intoxications through overdose as a primary di-
agnosis. The average of inpatient treatment length in patients with
mental and behavioural disorders depends on causal drug addic-
tion, and constituted 16.67 days in those related to cannabis de-
rivatives, 15.89 days in those related to the consumption of other
stimulants, including caffeine, and 13.15 days in those related to
the consumption of opiates.

Among PWID, hospitalized with mental and behavioural
disorders, opiates, as a causal factor, were 74.29%, derivatives of
cannabis — 18.29%, cocaine — 0.28% and other stimulants includ-
ing caffeine - 4.04%. From 40 PWID, hospitalized during 2013-
2015 with intoxication by drugs and psychoactive substances as
the causative drug in 42.5% of cases, other synthetic drugs (T40.4)
were found, cannabis in 32.5% cases, heroin and opium - 12.5%
of cases each.

Simultaneously, during the years 2013-2015, PWID were
placed for inpatient treatment with other basic diagnoses, in which
secondary diagnoses were present according to the ICD-10" revi-
sion of mental and behavioural disorders and intoxications with
codes F11-F15 and T.40, T.40.0-T.40.7.

Tabelul 3. Morbiditatea asociatd consumului de droguri la persoanele care isi injecteaza droguri, pe grupe nosologice, anii 2013-2015.

Table 3. Morbidity associated to drug abuse in people who inject drugs, classified by nosological groups, years 2013-2015.

Grupe si unitati nosologice
Nosologic groups and units

Total
2013 2014 2015 2013-2015
Abs % Abs % Abs % Abs %

Bolile sistemului nervos / Nervous system diseases

Leziuni traumatice si consecintele lor
Trauma lesions and their consequences

Bolile aparatului digestiv / Digestive tract diseases

Tulburari mentale si de comportament
Mental and behavioural disorders

Bolile aparatului respirator / Respiratory system diseases
Bolile aparatului circulator / Circulatory system diseases

Bolile aparatului genito urinar
Genito-urinary system diseases

Bolile sangelui, ale organelor hematopoetice si unele tulburari ale mecanismului

imunitar

Blood diseases of hematopoietic organs and certain imnmune mechanism disorders

HIV / HIV

Alcoolism cronic / Chronic alcoholism
Tuberculoza / Tuberculosis

Alte patologii / Other diseases

Total diagnostice secundare
Total number of secondary diagnosis

Bolnavi aflati la tratament in IMSP din RM cu diagnostic principal conform CIM re-

vizia a-X-a F11-F15; T40-T40.7.

RM patients undergoing treatment in RM hospitals with primary diagnosis according

to the ICD 10% revision F11-F15; T40-T40.7.

Media diagnosticelor secundare la 1 bolnav care isi injecteaza droguri, aflat la trata-

ment stationar
Average of secondary diagnoses in 1 patient (PWID) hospitalized for treatment

96 13,61 86 10,09 102 12,02 284 11,80
111 15,74 226 26,52 245 28,89 582 14,19

214 30,35 302 3544 290 34,19 806 33,51

48 6,8 16 1,87 19 2,24 83 3,45
54 7,65 76 8,92 60 7,08 190 7,9

31 4,39 48 5,63 31 3,56 110 4,57
17 2,41 20 2,34 20 2,35 57 2,37
11 1,56 19 2,23 17 2,0 47 1,95
32 4,53 13 1,52 14 1,65 59 2,45
46 6,52 23 2,69 24 2,43 93 3,86
20 2,83 15 1,76 16 1,88 51 2,12
25 3,54 8 0,93 10 1,17 43 1,78
705 100 852 100 848 100 2405 100
282 - 371 - 409 - 1062 -

2,5 - 2,29 - 2,07 - 2,26 -




agnosticele de tulburari mentale si de comportament si intoxicatii,
cu codurile F11-F15 si T.40, T40.0-T40.7.

In structura diagnosticelor secundare ale PCID spitalizate cu
alte diagnostice principale, predomina, de asemenea, ca diagnos-
tice secundare, tulburdrile mentale si de comportament, care au
constituit 91,42% - in anul 2013, 85,89% - in anul 2014 si 92,95%
- in anul 2015. Tulburérile mentale si de comportament, din cele
223 de cazuri inregistrate, au fost cauzate de opiacee - in 83,06%
din cazuri, derivate de canabis - in 10,76% din cazuri, cocaina - in
3,13% din cazuri si alte stimulante, inclusiv, cafeina - in 4,03% din
cazuri. Din 24 de cazuri de intoxicatii cu substante narcotice si
psihotrope, 45,83% dintre ele au fost cauzate de alte narcotice sin-
tetice, 25% din cazuri - de heroina, 12,5% din cazuri - de canabis
si metadona, iar alte opiacee au constituit cate 8,33% din cazuri,
fiecare.

Analiza morbiditatii PCID ne atesta ca ele sunt predispuse si
prezintd un risc inalt de dezvoltare a tulburarilor mentale si de
comportament. Mai multi autori mentioneaza cé lipsa tratamen-
tului tulburérilor mentale si de comportament cresc riscul infec-
tarii PCID cu virusul HIV si HVC [10]. Statusul socio-economic
precar, procentul inalt al somajului, lipsa unui domiciliu, de r4nd
cu efectele pe termen scurt si lung ale drogurilor consumate, pre-
dispun PCID la un nivel inalt de morbiditate [10, 17, 23]. Analiza
morbidititii PCID pe grupe nosologice, dupa diagnosticile secun-
dare, este prezentatd in Tabelul 3.

Analiza morbiditatii, pe grupe nosologice a PCID, dupa dia-
gnosticile secundare, ne atestd o predominare a bolilor aparatului
digestiv in 33,51% din cazuri, leziunilor traumatice si consecintele
lor - in 24,19% din cazuri, bolilor sistemului nervos - in 11,8%
din cazuri, bolile aparatului respirator - in 7,9% din cazuri, bolilor
aparatului circulator - in 4,57% din cazuri, tulburarilor mentale si
de comportament - in 3,45% din cazuri, bolilor aparatului genito-
urinar - in 2,37% din cazuri, infectiilor cu virusul HIV - in 2,45%
din cazuri, alcoolismului cronic - in 3,86% din cazuri si tubercu-
lozei - in 2,12% din cazuri. Media diagnosticelor secundare la o
persoana care injecteaza droguri a constituit 2,5 in anul 2013, 2,29
- 1in anul 2014 si 2,07 - in anul 2015, media celor trei ani constitu-
ind 2,26 de diagnostice secundare.

Bolile aparatului digestiv, leziunile traumatice si consecintele
lor, bolile sistemului nervos, bolile aparatului respirator si cardio-
vascular au constituit 81,99% din totalul morbiditatii PCID. Pon-
derea tuberculozei, alcoolismului cronic si infectiei cu virusul HIV
au constituit 8,43%, 2,12%, 3,86% si 2,45%, respectiv. Studiul mor-
biditatii pe grupe nosologice a stabilit cd bolile aparatului digestiv
sunt cele mai frecvent intalnite, constituind, in medie, 33,51%.

Din grupul bolilor aparatului digestiv la persoanele care injec-
teazd droguri, mai frecvent, au fost stabilite: boala toxica a ficatului
cu hepatita cronica persistentd — in medie, la 14,64% din cazuri, ur-
matd de boala toxicd a ficatului, fara precizare - in 12,9% din cazuri,
pancreatita cronicd secundard alcoolismului - in 10,04% din cazuri,
boala toxica a ficatului cu hepatitd cronica activa - in 9,67% din
cazuri, hepatita virald cronica C §i B - in 9,92% cazuri. Ponderea
medie a bolilor ficatului, pancreasului si tractului gastrointestinal,
cauzate de consumul de alcool, constituie 21,07%. Boala toxica a
ficatului, hepatitele virale, hepatitele fara precizare si ciroza ficatului
au fost prezente la 76,64% dintre pacienti. Pancreatita cronica, se-
cundara alcoolismului si alte forme de pancreatite cronice, au fost
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In the secondary diagnostics structure of PWID, hospitalized
with other primary diagnoses, dominant are also, as secondary
diagnoses, mental and behavioural disorders, which constituted
91.42% in 2013, 85.89% in 2014, and 92.95% in 2015. Mental and
behavioural disorders of the 223 cases recorded were caused by
opioids in 83.06% of cases, cannabis derivatives in 10.76% of cases,
cocaine in 3.13% of cases and other stimulants, including caffeine,
in 4.03% of cases. Out of 24 cases of intoxications with drugs and
psychotropic substances, 45.83% cases were caused by other syn-
thetic drugs, 25% cases — by heroin, 12.5% cases - by cannabis and
methadone, while other opiates accounted for 8.33% each.

PWID morbidity analysis attests that they are susceptible and
have a high risk of mental and behavioural disorders. Several
authors mention that the untreated mental and behavioural dis-
orders increase the risk of PWID infection with HIV and HCV
[10]. Poor socioeconomic status, high unemployment percentage,
homelessness, along with short and long-term effects of the drugs
used, predispose PWID to a high level of morbidity [10, 17, 23].
The analysis of morbidity in PWID by nosologic groups based on
secondary diagnoses is presented in Table 3.

The analysis of morbidity by nosologic groups of PWID ac-
cording to the secondary diagnoses attest a predominance of di-
gestive diseases in 33.51% of cases, injuries and their consequences
in 24.19% of cases, nervous system disorders in 11.8% of cases, res-
piratory diseases in 7.9% of cases, circulatory diseases in 4.57% of
cases, mental and behavioural disorders in 3.45% of cases, diseases
of the genito-urinary system in 2.37% of cases, HIV infection in
2.45% of cases, chronic alcoholism in 3.86% of cases, and tuber-
culosis in 2.12% of cases. The average of secondary diagnoses in a
person, who injects drugs, was 2.5 in 2013, 2.29 in 2014 and 2.07
in 2015, representing 2.26 of secondary diagnoses.

Digestive diseases, injuries and their consequences, nervous
system diseases, as well as respiratory and cardiovascular diseases
constitute 81.99% of the total morbidity in PWID. The share of
tuberculosis, chronic alcoholism and HIV infection constitutes in
total 8.43%, 2.12%, 3.86% and 2.45%, respectively. The survey of
morbidity by nosologic groups has concluded that digestive dis-
eases are the most common, averaging to 33.51%.

From the group of digestive system diseases, people, who in-
ject drugs, were more often diagnosed with toxic liver disease with
persistent chronic hepatitis with an average of 14.64% of cases,
followed by toxic liver disease not elsewhere classified in 12.9%
of cases, chronic pancreatitis caused by alcoholism in 10.04% of
cases, toxic liver disease with chronic active hepatitis in 9.67% of
cases, chronic viral hepatitis C and B in 9.92% of cases. The average
share of diseases of the liver, pancreas and gastrointestinal tract,
caused by alcohol consumption, constitutes 21.07%. Toxic liver
disease, viral hepatitis, liver cirrhosis and hepatitis not elsewhere
classified were present in 76.64% of patients. Chronic pancreatitis
caused by alcoholism and other forms of chronic pancreatitis were
established in 13.51% of cases. Gastroenteritis not elsewhere clas-
sified, chronic cholecystitis and peptic ulcer with active bleeding
were present in 8.92% of patients.

Traumatic injuries and their consequences were present in
24.19% of patients. According to the study data on sequelae of
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stabilite in 13,51% din cazuri. Gastroduodenitele fara precizare, co-
lecistita cronica si ulcerul gastroduodenal cu hemoragie activd au
fost prezente la 8,92% dintre pacienti.

Leziunile traumatice si consecintele lor au fost prezente la 24,19%
dintre pacienti. Conform datelor studiului, sechelele leziunilor trau-
matice ale corpului, fara precizare, au constituit 71,3% din morbidi-
tatea traumatologicd; sechelele leziunilor traumatice intracraniene,
fracturile oaselor craniului si faciale au constituit 26,78%, si alte lezi-
uni cu sechele - 1,92%. Fiecare al doilea pacient care injecta droguri
era purtitor al sechelelor unui traumatism suportat. Nivelul inalt al
traumatismelor printre persoanele care injecteazd droguri coreleazd
cu stilul de viata al PCID, lipsa unui addpost, infractionalitatea inal-
ta, consumul de alcool si prevalenta crescuté a bolilor psihice [12].

Afectiunile sistemului nervos central si periferic la PCID au
fost stabilite la 11,8% dintre pacienti. Conform rezultatelor studiu-
lui, la 115 pacienti (40,49%), afectiunile sistemului nervos central
si periferic au fost cauzate de actiunea toxica a drogurilor si de
consumul de alcool.

Cele mai frecvente unitati nosologice neurologice (din totalul
afectiunilor sistemului nervos), stabilite la PCID, au fost: afectiu-
nile sistemului nervos, neclasate la alte categorii — in 20,77% din
cazuri, encefalopatia fara precizare - in 15,84% din cazuri, degene-
rescenta sistemului nervos, secundara alcoolului - in 17,25% din
cazuri, polinevrita alcoolica — in 12,67% din cazuri, encefalopatia
si polineurita toxicd - in 15,49% din cazuri, hipertensiunea intra-
craniand benignd si sindroamele epileptice — in 11,26% din cazuri.
Fiecare a 4-a persoana care injecta droguri, a fost purtatoarea unei
patologii neurologice invalidizante.

Patologia aparatului respirator in structura morbiditatii per-
soanelor care injecteaza droguri constituie 7,9%. Conform rezul-
tatelor obtinute, bronsita cronici a fost cel mai frecvent intilnita,
constituind 58,42%, infectiile cailor aeriene superioare — 8,42%,
bronsitele acute si pneumoniile fara precizare - 5,26%, fiecare, fi-
ind urmate de pneumoniile lobare - 3,15% si insuficienta respira-
torie acuta — 3,68%. Morbiditatea prin boli ale aparatului respira-
tor in 20,49% din cazuri a fost cauzata de bolile inflamatorii pul-
monare siin 79,51% din cazuri - de inflamatia acuta si cea cronicd
a cailor aeriene superioare si inferioare. Fiecare a sasea persoand
care injecta droguri, a fost purtatoarea unei patologii a aparatului
respirator.

Patologia cardiaca la PCID a constituit 4,57% din morbiditatea
generald si a fost determinatd de cardiomiopatia cauzata de dro-
guri — in 28,18% din cazuri, cardiomiopatia alcoolicd - in 20,9%
cazuri si alte cardiomiopatii, fara specificare — in 10,9% din cazuri,
angina pectorald - in 13,63% din cazuri. Hipotensiunea cauzata
de droguri a constituit 5,45% din cazuri, iar disritmiile cardiace
- 4,53%.

Ponderea tulburarilor mentale si de comportament a constituit
3,56% din morbiditate. Printre tulburérile mentale si de compor-
tament la PCID, mai frecvent, au fost prezente: labilitatea emo-
tionald organicd - in 15,66% din cazuri, schizofrenia paranoida
- in 12,05% din cazuri, tulburari ale personalitétii, fara precizare
- in 10,84% din cazuri i personalitate dependenta - in 10,84%
din cazuri. Tulburérile de panica, halucinatiile vizuale, alte tulbu-
rari depresive recurente si tulburdrile anxioase depresive mixte,
au constituit 33,72% din morbiditatea prin tulburdri mentale si de
comportament.
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traumatic injuries of the body not elsewhere classified constituted
71.3% of trauma morbidity, sequelae of traumatic intracranial le-
sions, skull and facial fractures were 26.78% and other injuries and
sequelae — 1.92%. Every second patient, who injects drugs, bears
the sequelae of a trauma suffered. The high level of trauma among
people, who inject drugs, correlates with the lifestyle of the PWID,
homelessness, high criminality, alcohol consumption and the high
prevalence of mental illness [12].

Central nervous and peripheral system disorders in PWID
were diagnosed in 11.8% of patients. According to the trial results,
the central and peripheral nervous system diseases were caused by
the toxic drugs effects and alcohol abuse in 115 patients (40.49%).

The most common neurological nosological units, established
in PWID, were nervous system diseases not elsewhere classified
in 20.77% of cases, encephalopathy not elsewhere classified in
15.84% of cases, the nervous system degeneration due to alco-
hol in 17.25% of cases, alcoholic polyneuritis in 12.67% of cases,
toxic encephalopathy and polyneuritis in 15.49% of cases, benign
intracranial hypertension and epileptic syndromes in 11.26% of
cases. Every 4™ person, who injects drugs, carries a disabling neu-
rological pathology.

The respiratory system pathology in the morbidity structure
in people, who inject drugs, is 7.9%. According to the results ob-
tained, chronic bronchitis is most frequent, representing 58.42%,
upper airway infections — 8.42%, acute bronchitis and pneumonia
not elsewhere classified - 5.26% each, followed by lobar pneumo-
nia in 3.15%, and acute respiratory insufliciency - 3.68% of the
total respiratory diseases. Morbidity through respiratory diseases
in 20.49% is caused by inflammatory lung diseases and in 79.51%
of cases - by acute and chronic inflammation of the upper and
lower airways. Every sixth person who injects drugs, is a carrier of
a respiratory system disease.

Heart disease in PWID makes up 4.57% of general morbidity
and is determined by cardiomyopathy, caused by drugs, in 28.18%
of cases, alcoholic cardiomyopathy in 20.9% of cases and other car-
diomyopathies without specifying in 10.9% cases, angina pectoris
in 13.63% of cases. Hypotension caused by drugs accounted for
5.45% and cardiac dysrhythmia 4.53% of the cases.

Share of mental and behavioural disorders was 3.56%. Among
mental and behavioural disorders in PWID, frequently was present
the organic emotional lability in 15.66% of cases, paranoid schizo-
phrenia in 12.05% of cases, personality disorders not elsewhere
classified in 10.84% of cases and dependent personality in 10.84%
cases. Panic disorders, visual hallucinations, other recurrent de-
pressive disorders and other mixed depressive anxiety disorders
constituted 33.72% of the incidence of morbidity through mental
and behavioural disorders.

Diseases of the genito-urinary system were 2.45% of general
morbidity. The analysis of morbidity through genitourinary dis-
eases in PWID attests to a predominance of urinary tract infec-
tions with unspecified location in 29.82%, followed by unobtrusive
chronic pyelonephritis, associated with reflux in 26,32%, urinary
stones, unspecified in 19.29%, and chronic prostatitis in 10.52%.
Acute prostatitis, tubule-interstitial chronic nephritis and renal
tubular-interstitial disease unspecified, accounted for 3.51% each.
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Tabelul 4. Structura nozologica a morbiditatii persoanelor care injecteaza droguri si consuma alcool, anii 2013-2015.

Table 4. Nosological structure of morbidity of PWID and consumes alcohol during 2013-2015.

CIM 2013 2014 2015 Total
ReVisz a X.—a Unitati nosologice Pacienti % Pacienti % Pacienti % Pacienti %
I?D X"revi-  Nosological Units Patients Patients Patients Patients
sion (abs) (abs) (abs) (abs)
K709 Boala fllCOOllca fi fl.catull.n, fara preazarei . 15 2174 15 17.44 25 2273 55 2075
Chronic alcoholic liver disease (no specification)
G312 Degenerescenta sistemului nervos cauzata de al-
cool / Degeneration of the central nervous system 5 7,25 11 12,79 35 31,82 51 19,24
due to alcohol
G621 Polinevritd alcoolica / Alcoholic polyneuritis 14 20,29 22 25,58 29 26,36 65 24,53
K860 Pancre.zatlta cromf:a.l cauzatd de alcgohsm 13 1884 9 10,46 8 727 30 11,32
Chronic pancreatitis due to alcoholism
1426 Cardlon'mopatl.e alcoolica 9 13,04 3 9,3 17 6,41
Alcoholic cardiomyopathy
K701 Hepatita alcoolica / Alcoholic hepatitis 6 8,69 14 16,28 9 8,18 29 10,94
F100 Consum de alcool (intoxicatie acuta)
Alcohol intake (acute intoxication) 2 289 > 9,81 2 182 ? 3,39
F103 Consum de alcool (sindrom de servaj)
Alcohol intake (withdrawal syndrome) 2 289 ! 116 3 L13
K703 Cl.roza .alcool.lca a ficatului 1 145 1 0,91 2 0,75
Liver cirrhosis due to alcohol
G910 In.toxlcape alFoollFa u.soara 1 145 1 0,91 2 0,75
Mild alcohol intoxication
K292 Gastrita alcoolicd / Gastritis due to alcohol 1 1,45 1 1,16 2 0,75
Total 69 100 86 100 110 100 265 100
Total diagnostice secundare. ' 628 852 848 2328
Total number of secondary diagnosis
Ponderea consumului de alcool in generarea morbiditatii
10,98 10,09 12,97 11,38

Share of alcohol consumption in generation of morbidity

Bolile aparatului genito-urinar au constituit 2,45% din morbi-
ditatea generald. Analiza morbiditétii prin boli genito-urinare la
PCID ne atestd o predominare a infectiilor ciilor urinare cu loca-
lizare neprecizata — in 29,82% din cazuri, urmata de pielonefrita
neobstructivd cronica, asociatd cu reflux - in 26,32% din cazuri,
litiaza urinara, fara precizare — in 19,29% din cazuri si prostatita
cronicd - in 10,52% din cazuri. Prostatita acutd, nefritele tubulo-
interstitiale cronice i boala renald tubulo-interstitiald, fard preci-
zare, au constituit cate 3,51%, fiecare.

Consumul de alcool si structura nozologicd a morbiditatii prin
consum de alcool la persoanele care injecteaza droguri, este pre-
zentatd in Tabelul 4.

Conform datelor prezentate in Tabelul 4, ponderea alcoolis-
mului in generarea morbiditdtii persoanelor care injecteaza dro-
guri constituie 11,38%. In structura morbiditatii cauzate de con-
sumul de alcool, predomina polineurita alcoolica (24,53%), boala
alcoolicd a ficatului (20,75%), degenerescenta sistemului, cauzata
de alcool (19,24%), acestea fiind urmate de pancreatita cronica,
secundard alcoolismului (11,32%), hepatita alcoolici (10,94%) si
cardiomiopatia alcoolici (6,41%).

Consumul de droguri injectabile influenteaza substantial ni-
velul morbidititii generale. In Tabelul 5, este prezentata structura
nozologicd a morbiditatii in rezultatul consumului de droguri in-

Alcohol abuse and nosologic structure of morbidity through
alcohol consumption in people who inject drugs, are presented in
Table 4.

According to the data, presented in Table 4, the share of alco-
holism in generating morbidity among people who inject drugs
is 11.38%. In the structure of morbidity, caused by drinking alco-
hol, alcoholic polyneuritis prevails in 24.53%, alcoholic liver dis-
ease in 20.75%, degeneration of the nervous system due to alcohol
in 19.24%, followed by chronic pancreatitis due to alcoholism in
11.32%, alcoholic hepatitis in 10.94%, and alcoholic cardiomyopa-
thy in 6.41%.

Mlicit drug consumption in people, who inject drugs, substan-
tially influences the general morbidity. Table 5 shows the nosologic
structure of morbidity, caused by drug use, without the morbidity,
associated with alcohol consumption.

More frequently, in PWID, toxic liver disease (K719, K713,
K710, K715, K717) was established in 66.0% of cases, cardiomyop-
athy induced by drugs (I1427) - in 6.53% of cases, toxic polyneuritis
(I622) - in 3.18% of cases, toxic encephalopathy (G92) - in 3.52%
of cases, and mental and behavioural disorders — in 13.91% cases.

Among mental and behavioural disorders in PWID, more
frequently were present the organic emotional lability (F066) in
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jectabile, fara a include in cifre morbiditatea cauzata de consumul
de alcool.

Mai frecvent, la PCID a fost stabilita boala toxica a ficatului
(K719, K713, K710, K715, K717) - in 66,0% din cazuri, cardiomi-
opatia cauzata de drog (I427) - in 6,53% din cazuri, polineurita
toxicd (G622) - in 3,18% din cazuri, encefalopatia toxica (G92) -
in 3,52% din cazuri si dereglarile mentale si de comportament — in
13,91% din cazuri.

Printre tulburarile mentale si de comportament la PCID, mai
frecvent, au fost prezente: labilitatea emotionald organicd (F066)
- in 2,18% din cazuri, schizofrenia paranoidd (F200) - in 1,67%
din cazuri, tulburari ale personalitdtii, fira precizare (F609), si
personalitate dependenta (F607) - in 1,51% din cazuri, fiecare.
Tulburérile de panica (F410), halucinatiile vizuale (R441), alte tul-
buréri depresive recurente (F338) si tulburérile anxioase si depre-
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2.18% of cases, paranoid schizophrenia (F200) in 1.67% of cases,
personality disorders unspecified (F609) in 1.51% of cases and de-
pendent personality (F607) in 1.51% cases. Panic disorders (F410),
visual hallucinations (R441), other recurrent depressive disorders
(F338) and mixed depression anxiety disorders (F412) accounted
for 3.86% of morbidity, caused by drugs in PWID.

Discussion

The consequences of drug use on health is well known, and
people, who inject drugs, make up a serious risk of overdose and
infection. HIV/AIDS infection constitutes a health related risk,
which has stimulated governments all over the world to respond
against this form of drug use [1]. The health systems of most coun-
tries of the world have developed intervention measures, aimed at
preventing the spread of HIV/AIDS infection, hepatitis A, B and

Table 5. Nosologic structure of general morbidity, caused by drug consumption in people, who inject drugs, years 2013-2015.

1D X+ . . 201-3 201.4 201.5 Tot.al
revision Nosological units Patients % Patients % Patients % Patients %
(abs) (abs) (abs) (abs)
K719 Toxic liver disease without specifying 39 2041 51 2512 36 17.79 126 21.11
K713 Toxic liver disease with persistent chronic hepatitis 31 16.23 53 26.11 63 31.03 147 24.62
K710 Toxic liver disease with cholestasis 19 995 31 15.27 30 14.77 80 13.40
G622 Polyneuritis due to toxic agents 14 7.33 197 1 049 19 3.18
G92 Toxic encephalopathy 10 5.24 147 10 4.93 21 3.52
1427 Cardiomyopathy due to drug use 3.14 21 10.34 12 591 39 6.53
F192 Use of multiple drugs and other psycho-active substances, depend- 6 314 1 049 - - 8 1.34
ence syndrome
R402 Coma, without specifying 11 576 1 049 3 1.57 15 2.51
F100 Opioid use - acute intoxication 2 1.04 - - - - 0.33
X420 Intoxication or exposure to drugs and psychodysleptics 2 1.04 - - - - 2 0.33
K715 Toxic liver disease with chronic active hepatitis 1 0.52 12 591 27 133 40 6.7
K717 Toxic liver disease with fibrosis and cirrhosis 1 052 - - - - 1 0.17
F112 Opioid use - dependence syndrome 1 052 7 345 1 052 9 -
F113 Opioid use - withdrawal syndrome 1 0.49 1 0.17
F124 Consumption of cannabis derivatives, withdrawal syndrome - - 1 049 1 052 2 0.33
R401 Stupor 2 1.04 - - 1 052 3 0.51
F03 Dementia without specifying 2 1.04 1 049 - 3 0.51
F609 Personality disorder without specifying 7 366 1 049 1 052 9 1.51
F410 Panic disorder 4 209 1 049 2 1.04 7 1.17
F402 Specific phobia (isolated) 1 0.52 - - 1 052 2 0.33
R400 Sleepiness 1 0.52 2 098 2 1.04 5 0.84
R441 Visual hallucinations 3 157 1 049 2 1.04 6 1.01
F066 Emotional lability (organic asthenia) 9 471 3 147 1 052 13 2.18
M511 Organic personality disorders 1 052 1 049 - - 2 0.33
F061 Organic catatonic disorders 1 052 - - 1 0.52 2 0.33
F338 Other recurrent depressive disorders 1 0.52 3 1.47 1 0.52 5
F729 Mental retardation with behavioural disabilities 1 052 - - 1 052 2 0.33
F607 Dependent personality 7 3.66 1 049 1 052 9 1.51
F200 Paranoid schizophrenia 6 3.66 1 049 3 1.57 10 1.67
F412 Mixed anxiety and depressive disorder 2 1.04 1 049 2 1.04 5 0.84
Total 191 100 203 100 203 100 597 100




sive mixte (F412), au constituit, cumulativ, 3,86% din morbiditatea
cauzata de droguri la PCID.

Discutii

Consecintele consumului de droguri asupra sanatatii consu-
matorilor este bine cunoscut, iar persoanele care injecteaza dro-
guri prezinta un risc major de supradozare si de infectare. Infectia
HIV/SIDA constituie riscul de sinatate care a stimulat guvernele
statelor lumii sa reactioneze fatd de aceastd forma de consum de
droguri [1]. Sistemele de sanatate din majoritatea tarilor lumii au
elaborat masuri de interventie, menite sd previna raspandirea epi-
demiei de HIV/SIDA, infectiilor cu hepatitele virale A, B si C, ale
ITS, adaptate la conditiile socio-economice locale, la tendintele
consumului de droguri si la necesitatile societétii, precum si ale
persoanelor care utilizeazd droguri. Din aceste considerente, o
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C, STI, adapted to the socio-economic conditions, to the trends
of drug use and the society needs and PWUD. Therefore, an in-
creased attention should be given to people who inject drugs, with
serious health implications in the healthcare sector, such as high
levels of infection with HIV/AIDS virus, B and C hepatitis, ITS
and other infections and organic pathologies [1].

The practice of using injectable drugs, lifestyle of drug con-
sumers, high rates of homelessness, nutrition deficiency, smoking,
alcohol and mental illnesses expose the individuals to a risk for a
variety infectious and non-infectious comorbidities. In addition to
an increased risk of contracting the human immunodeficiency vi-
rus (HIV), A, B and C hepatitis, and sexually transmitted diseases,
PWID shows a high level of morbidity by digestive tract diseases,
traumatic injuries and their sequels, diseases of the nervous, respi-
ratory and cardiovascular systems [2, 3, 4].

Tabelul 5. Structura nozologica a morbiditatii generate de consumul de droguri, administrate prin injectare (anii 2013-2015).

CIM 2013 2014 2015 Total
)lze:lzla a Unitati nosologice (p;;;;np % 1(3:;51];1 % ?:;Snp % 1(3:;511;1 %
K719 Boala toxica a ficatului, fara precizare 39 20,41 51 25,12 36 17,79 126 21,11
K713 Boala toxica a ficatului cu hepatita cronica persistenta 31 16,23 53 26,11 63 31,03 147 24,62
K710 Boal3 toxica a ficatului cu colestaza 19 9,95 31 15,27 30 14,77 80 13,40
G622 Polineuritd, cauzatd de unii agenti toxici 14 7,33 4 1,97 1 0,49 19 3,18
G92 Encefalopatie toxica 10 5,24 3 1,47 10 4,93 21 3,52
1427 Cardiomiopatie cauzatd de drog 3,14 21 10,34 12 591 39 6,53
F192 Consumul drogurilor multiple si a altor substante psiho-active, sin- 6 314 1 0,49 - - 8 1,34
drom de dependenta
R402 Coma, fara precizare 11 5,76 1 0,49 3 1,57 15 2,51
F100 Consum de opiacee (intoxicatie acutd) 2 1,04 - - - - 2 0,33
X420 Intoxicatii sau expunere la narcotice si psihodisleptice 2 1,04 - - - - 2 0,33
K715 Boala toxica a ficatului cu hepatita cronica activa 1 0,52 12 5,91 27 13,3 40 6,7
K717 Boala toxica a ficatului cu fibroza si ciroza 1 0,52 - - - - 1 0,17
F112 Consum de opiacee (sindrom de dependenta) 1 0,52 7 3,45 1 0,52 9 1,51
F113 Consum de opiacee (sindrom de servaj) 1 0,49 1 0,17
F124 Consumul derivatelor de canabis, sindrom de servaj - - 1 0,49 1 0,52 2 0,33
R401 Stupoare 2 1,04 - - 1 0,52 3 0,51
FO03 Dementad, fara precizare 2 1,04 1 0,49 - 3 0,51
F609 Tulburare a personalitatii, fara precizare 7 3,66 1 0,49 1 0,52 9 1,51
F410 Tulburari (accese) de panica 4 2,09 1 0,49 2 1,04 7 1,17
F402 Fobie specifica (izolatd) 1 0,52 - - 1 0,52 2 0,33
R400 Somnolenta 1 052 2 098 2 1,04 5 0,84
R441 Halucinatii vizuale 3 1,57 1 0,49 2 1,04 6 1,01
F066 Labilitate emotionald (astenie organica) 9 4,71 3 1,47 1 0,52 13 2,18
M511 Tulburare organica a personalitatii 1 0,52 1 0,49 - - 2 0,33
Fo61 Tulburari catatonice organice 1 0,52 - - 1 0,52 2 0,33
F338 Alte tulburari depresive, recurente 1 0,52 3 1,47 1 0,52 5
F729 Intarziere mental3 fira deficiente de comportament 1 0,52 - - 1 0,52 2 0,33
F607 Personalitate dependenta 7 3,66 1 0,49 1 0,52 9 1,51
F200 Schizofrenie paranoida 6 3,66 1 0,49 3 1,57 10 1,67
F412 Tulburare anxioasa si depresiva mixta 2 1,04 1 0,49 2 1,04 5 0,84
Total 191 100 203 100 203 100 597 100
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atentie sporitd trebuie acordata persoanelor care injecteazd dro-
guri, cu implicatii grave pentru sectorul sanatatii, cum ar fi nivelul
ridicat de infectie cu virusul HIV/SIDA, hepatite virale B si C, ITS,
alte infectii si patologii organice [1].

Practicile de utilizare a drogurilor injectabile, stilul de viatd
al PCUD, incidenta inaltd a lipsei unui adédpost, deficientelor
nutritionale, fumatul, consumul de alcool si bolile psihice expun
individul unui risc sporit pentru o varietate de comorbiditati
infectioase si neinfectioase. Pe langd un risc crescut de contractare
a virusului imunodeficientei umane (HIV), hepatitei virale A, B si
C si a bolilor cu transmitere sexuala, PCID prezintd un nivel inalt
de morbiditate prin boli ale aparatului digestiv, leziuni traumatice
si sechelele lor, boli ale sistemului nervos, aparatului respirator si
cardiovascular [2, 3, 4].

In multe tari, opiaceele, in special, heroina, riman principale-
le droguri pentru care se solicitd un tratament, iar dintre acestea,
mai mult de jumatate, au declarat consumul drogului prin injec-
tare [5]. Efectele pe termen scurt al consumului de opiacee asupra
consumatorilor se manifesta prin stare de alertd, sentimente de
euforie, probleme respiratorii, tulburari de judecata, greata, voma,
disparitia senzatiei de durere [6, 7]. In studiul nostru, opiaceele, la
fel, au constituit cea mai mare pondere, de 74,29%, in dezvoltarea
tulburarilor metale si de comportament la PCID.

Pe termen lung, consumatorii de opiacee dezvolta toleranta si
dependenta, determinénd, astfel, consum abuziv si supradoziri,
iar in caz de reducere a consumului - la instalarea sindromului
de servaj. Abuzul de opiacee este asociat cu probleme majore de
sanatate: boli infectioase HIV/SIDA, hepatite virale B si C, flebite
si tromboflebite, abcese, infectii bacteriene cardiace (endocardite,
miocardite), artrite, pneumonii si complicatii respiratorii, avort
spontan, boli hepatice si renale, blocarea vaselor sanguine pulmo-
nare, renale, cerebrale, cu instalarea insuficientelor organice mul-
tiple [5, 8, 9, 10].

De rand cu proprietitile anestezice locale, cocaina este un va-
soconstrictor al vaselor sangvine din organele vitale (creier, cord,
plamani), cu efecte importante asupra sanatatii utilizatorilor de co-
caina. Persoanele care utilizeaza cocaina au pupile midriatice, sunt
euforice si prezintd inapetenta. Efectele cocainei, pe termen scurt,
asupra utilizatorilor, se manifesta prin cresteri ale temperaturii
corporale, tahicardie, hipertensiune arteriala, anxietate, depresie,
amnezii, crize convulsive, tahipnee, iar in supradoziri — stop res-
pirator si cardiac. Ponderea tulburérilor mentale si de comporta-
ment, cauzate de cocaind, a constituit 4,33%. Efectele cocainei, pe
termen lung asupra consumatorilor, sunt manifestate prin infectii
HIV/SIDA, hepatite virale A, B si C, infarct cerebral si miocardic,
dureri abdominale, infectii bacteriene (endocardite, pneumonii,
abcese) [10, 11]. Cocaina produce efecte psihice prin afectarea
structurilor creierului, legate de emotivitate si motivatie, cu in-
stalarea convulsiilor, starii de paranoia, delirului de persecutie,
halucinatiilor vizuale si auditive, care pot provoca suicid sau omor.
In cazul persoanelor care utilizeazd cocaina, dependenta psihica se
constata la 40% dintre utilizatori [12, 13].

Canabisul reprezinti cel mai frecvent drog consumat in lume,
contindnd mai mult de 400 de substante. Principalul stimulant este
THC (delta-9-tetrahidrocannabiol). Se prezinta sub diferite forme:
marijuana (preparata din frunze si flori uscate de canabis); hasis
(preparat din risind de canabis, care se amestecd cu ceard, prepa-

MJHS 9(3)/2016

In many countries, opiates, mainly heroin, remain the main
drugs, for which treatment has been requested, among these more
than half have declared injecting drug use [5]. Short-term effects
of opioids on consumers is manifested by the state of alertness,
feelings of euphoria, respiratory problems, impaired judgment,
nausea, vomiting, pain sensation disappearance [6, 7]. In our
study, opiates constituted the biggest share (74.29%) in develop-
ing mental and behavioural disorders among PWID.

Long-term opioid users develop tolerance and dependence,
causing abusive consumption and overdose, and the reduced con-
sumption in withdrawal syndrome. The abuse of opiates, associ-
ated with major health problems: infectious diseases HIV/AIDS,
viral hepatitis B and C, phlebitis and thrombophlebitis, abscesses,
bacterial heart infections (endocarditis, myocarditis), arthritis,
pneumonia and respiratory complications, spontaneous abor-
tions, liver and kidney diseases, blood vessels blocking in lungs,
kidneys, and brain with multiple organ failure [5, 8, 9, 10].

Along with local anesthetic properties, cocaine is a vasocon-
strictor of blood vessels in vital organs, like brain, heart, lungs
with significant effects on health of cocaine users. Cocaine users
have mydriatic pupils, are euphoric and develop loss of appetite.
Short-term effects of cocaine on users is manifested by increased
body temperature, tachycardia, hypertension, anxiety, depres-
sion, blackouts, seizures, tachypnea, cardiac and respiratory ar-
rest in overdose. The share of mental and behavioural disorders
caused by cocaine represented 4.33%. Long-term cocaine effects
on PWUD are manifested by infection with HIV/AIDS, viral hep-
atitis A, B and C, myocardial and cerebral infarction, abdominal
pain, bacterial infections (endocarditis, pneumonia, abscesses)
[10, 11]. Cocaine produces physical effects by affecting brain
structures, related to emotions and motivation, manifesting con-
vulsions, paranoia, delusions of persecution, visual and auditory
hallucinations that may cause suicide or murder. Psychological
dependence in cocaine users accounts to 40% [12, 13].

Cannabis is the most commonly consumed illicit drug in the
world, containing more than 400 substances, but the main stimu-
lant is THC (delta-9-tetrahidrocannabiol). It is presented in vari-
ous forms: marijuana (prepared from dried leaves and flowers of
cannabis); hashish (prepared from cannabis resin mixed with the
holder, preparing tablets of different colours) and the cannabis
oil, a derivative of hashish. Cannabis continues to have a major
impact on population health [14]. In our study 16.67% from all
mental and behavioural disorders in PWID have been caused by
cannabis derivatives. Short-term effects on cannabis consumers
cause fatigue, relaxation, euphoria, confusion, anxiety, panic, psy-
chosis and psychotic violent reactions [15]. Long-term use of can-
nabis leads to lung cancer, bronchitis and bronchial asthma [16].
Cannabis affects parts of the brain that control sex and growth
hormones, lowers testosterone levels, causing genital cancer. Can-
nabis affects the central nervous system causing memory loss,
personality splitting, paranoia, persecution feeling and hallucina-
tions [16]. In the structure of intoxication among PWID, cannabis
is placed on 2™ place after opiates with 2.27%. Synthetic drugs:
amphetamine-type stimulants appeared in the 1930s as a remedy
against nasal congestion. Amphetamines and ecstasy synthetic



randu-se tablete de diferite culori) si uleiul de canabis, un derivat
al hasisului. Consumul de canabis continud sa aibd un impact ma-
jor asupra sindtétii populatiei [14]. In studiul nostru, 16,67% din
tulburarile mentale si de comportament la PCID, au fost cauzate de
derivatii de canabis. Efectele pe termen scurt ale canabisului asu-
pra persoanelor care il utilizeaza cauzeaza oboseala, relaxare, eufo-
rie, confuzie, anxietate, panicd, psihoze si reactii psihotice violente
[15]. Pe termen lung, consumul de canabis duce la dezvoltarea
cancerului la plaméani, bronsitelor si astmului bronsic [16]. Cana-
bisul afecteaza zonele cerebrale, care controleazd hormonii sexuali
si ai cresterii, scade nivelul testosteronului, cauzidnd dezvoltarea
cancerului organelor genitale. Canabisul afecteazi sistemul nervos
central, cu pierderea memoriei, dedublarea personalitatii, para-
noia, induce sentimentul persecutiei si halucinatii [16]. In struc-
tura intoxicatiilor la PCID din cadrul cercetarii noastre, canabisul
ocupa locul al 2-lea, cu 2,27%. Drogurile sintetice, stimulantele de
tipul amfetaminelor, au aparut in anii 1930 ca un remediu impo-
triva congestiei nazale. Amfetaminele si ecstazy, raman drogurile
sintetice stimulante cele mai utilizate in Europa. Sunt stimulante
ale SNC si produc efecte asemanatoare cu cele ale adrenalinei [17].

Policonsumul de droguri, extinderea rapida a consumului de
noi substante cu efecte psihoactive, precum si consecintele ge-
nerate de acestea la nivelul sdnétatii publice, impune o abordare
mai larga si comprehensivd de politici de control al consumului
de substante stimulante psihoactive noi [17]. Efectele pe termen
scurt al amfetaminelor si ale stimulentelor psihoactive asupra
consumatorilor se maifestd prin euforie, pupile midriatice, ner-
vozitate, agresivitate, tahicardie si hipertensiune [18]. Efectele pe
termen lung asupra consumatorilor se manifesta clinic prin afec-
tarea vaselor sangvine, ulcere, malnutritie, mania persecutiei, stop
cardiac [19, 20]. Evolutiile din ultima decada, legate de consumul
de substante psihoactive noi, genereaza preocupiri, care necesi-
ta adaptarea continud a raspunsului comunitatii internationale si
nationale la noile tendinte ale consumului de droguri [13, 21]. Pe
langd expunerea PCID la un risc crescut de infectii imunodefici-
tare, precum HIV si hepatitd, injectarea drogurilor, in sine, este
asociata cu disfunctie imuna [1, 22, 23].

Studii retrospective asupra PCID cu stéri febrile, au identifi-
cat bacteriemie in mai putin de 42%, pneumonie - in 26-28% si
endocardite - in mai putin de 13% dintre pacienti [24, 25]. Ca-
uzele neinfectioase ale febrei la aceastd categorie de pacienti in-
clud: reactii toxice acute la drogurile folosite abuziv, reactiile la
substantele de amestec, injectate si sindroamele de sevraj [26, 27].
Cocaina si amfetaminele pot determina aparitia brusci a febrei,
uneori peste 40°C [28, 29].

O gama variatd de cauze infectioase si neinfectioase, pot de-
termina dispnee si tuse la PCID [8, 30]. Pneumonia la PCID este,
de obicei, de tip comunitar [31]. Reactiile de hipersensibilitate,
asociate cu injectarea heroinei sau cocainei, se prezintéd cu tuse si
wheezing [32, 33]. Edemul pulmonar non-cardiogen este asociat
consumului de heroind sau cocaina [34-36].

Intoxicatia cu droguri sau sevrajul, sindroamele de accident
vascular cerebral, hipoxia, encefalopatia, traumatismele secunda-
re, pierderea stérii de constientd prin precipitare, violenta legaté de
droguri, sunt cauze ale statusului mental alterat [37, 38].

Sindroamele de AVC pot fi secundare reducerii fluxului sang-
vin in cazul intoxicatiei cu heroina, hemoragiei hipertensive, in-
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remain the most used stimulants in Europe. They are the CNS
stimulants and produce effects similar to those of adrenaline [17].

Multidrug use, rapid expansion of consumption of new sub-
stance with psychoactive effects, as well as the consequences they
generate to the public health call for a broader approach to the
use of new psychoactive stimulating substances [17]. Short-term
effects of amphetamines and psychoactive stimulants on consum-
ers manifest through euphoria, mydriatic pupils, nervousness, ag-
gression, tachycardia, and hypertension [18]. Long-term effects on
consumers are clinically manifested through affecting blood ves-
sels, ulcers, malnutrition, persecution mania, cardiac arrest [19,
20]. Evolutions in the last decade related to the consumption of
new psychoactive substances are generating new concerns that
require continuous adaptation of the international and national
response to the new trends of drug use [13, 21]. In addition to
the exposure of PWID to an increased risk of immunodeficiency
infections, like HIV and hepatitis, drug injecting itself is associated
with immune dysfunction [1, 22, 23].

Prospective studies of PWID with febrile syndrome have iden-
tified bacteremia in less than 42%, pneumonia in 26-28% and en-
docarditis in less than 13% of patients [24, 25]. The non-infectious
reasons of fever include: acute toxic reactions to drugs abused,
reactions to the injected mixed substances and withdrawal syn-
drome [26, 27]. Cocaine and amphetamines may cause a sudden
onset of increased fever, sometimes above 40°C [28, 29].

A wide range of infectious and non-infectious causes may
cause dyspnea and cough in PWID [8, 30]. Pneumonia in PWID is
usually of the community type [31]. Hypersensitivity reactions, as-
sociated with heroin injection or cocaine, manifest through cough
and wheezing [32, 33]. Pulmonary noncardiogenic edema is asso-
ciated with the consumption of heroin or cocaine [34-36].

Drug intoxication or withdrawal, syndromes of cerebral stroke,
hypoxia, encephalopathy, secondary injuries, and loss of con-
sciousness through precipitation or drug-related violence cause
the altered mental status [37, 38].

Stroke syndromes may be the secondary ones for reduced
blood flow in heroin intoxication, hypertensive haemorrhage
caused by amphetamines, cocaine and septic embolism of infec-
tious endocarditis. Infectious endocarditis in PWID is 40 times
more frequent in comparison with general population, usually
affecting the heart and affecting in 40-69% of cases the tricuspid
valve [39, 40]. PWID develop liver damage, including liver cirrho-
sis. It is estimated that in 80% of PWID hepatitis has developed,
which in most cases evolves to a chronic active hepatitis [10, 19].

Conclusions

1) People, who inject drugs, show high levels of morbidity, each
person carrying an average of 2.26 pathologies. The low
socio-economic status, homelessness and unemployment,
short-term and long-term effects of used drugs, along with
behavioural risk factors determine high level of morbidity
in PWID, represented by digestive diseases, injuries and
their consequences, nervous, respiratory and cardiovascular
system diseases in 81.99% of cases.

2) Morbidity in PWID by nosologic groups is determined by
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dusd de amfetamine, cocaind, si emboliei septice, din endocardita
infectioasa. Endocardita infectioasé la PCID este de 40 de ori mai
frecventa, comparativ cu populatia generald, afectand, de obicei,
cordul drept si interesand, in 40-69% din cazuri, valva tricuspida
[39, 40]. PCID afecteaza ficatul pana la ciroza hepaticd. Se esti-
meazd ci 80% dintr PCID au dezvoltat o hepatitd si care, in majo-
ritatea cazurilor, evalueaza sub forma unei hepatite cronice active
[10, 19].

Concluzii

1) Persoanele care injecteazd droguri prezinta nivele inalte ale
mobiditatii, fiecare persoand suferind, in medie, de 2,26 pa-
tologii. Starea socio-economicé precard, lipsa unui addpost
siloc de munca, efectele pe termen scurt si lung ale droguri-
lor consumate, de rand cu factorii de risc comportamental,
determind un nivel inalt al morbiditétii la PCID prin bolile
aparatului digestiv, leziunile traumatice si consecintele lor,
bolile sistemului nervos si ale aparatului respirator si cardi-
ovascular, in 81,99% din cazuri.

2) Morbiditatea PCID pe grupe nosologice, este determinata de
bolile aparatului digestiv (33,51%), leziunile traumatice si
consecintele lor (14,19%), bolile sistemului nervos (11,8%),
bolile aparatului respirator (7,9%) si bolile apartului circu-
lator (4,57%).

3) Morbiditatea pe unitéti nosologice, este reprezentata de se-
chelele leziunilor traumatice ale corpului in 53,93% din ca-
zuri, boala toxicd cu hepatita cronica, ciroza si insuficienta
hepaticé (53,76% din cazuri), afectiunile sistemului nervos,
encefalopatii (16,85% din cazuri), infectiile acute si croni-
ce ale cdilor aeriene (13,56% din cazuri), tulburdri mentale
cronice si boli psihice (7,81% din cazuri) si cardiomiopatii
(7,63% din cazuri).

4) Persoanele care injecteaza droguri, prezinta si un nivel inalt
de morbiditate prin alcoolism. Ponderea patologiilor secun-
dare abuzului de alcool constituie 11,38%. Conform datelor
studiului, 24,95% din PCID suferd si de alcoolism cronic.
Boala alcoolica a ficatului, hepatita si ciroza alcoolicd a fica-
tului constituie 32,44% din patologia secundara consumului
de alcool.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

In prezent, atat sinteza chimici, cit si obtinerea de produsi
naturali, sunt principalele cai de a detine noi compusi cu
proprietati antimicrobiene. Astfel, deocamdatd, nu este cu-
noscuta activitatea antimicrobiana a compusului coordinativ
[(2-carbamotioilhidrazon)propionato(2-)]-(4-aminobenzen-
sulfamid)cupru.

Ipoteza de cercetare

Compusul coordinativ [(2-carbamotioilhidrazon)propio-
nato(2-)]-(4-aminobenzensulfamid)cupru poseda activitate
antibacteriana.

Noutatea adusa literaturii stiintifice din domeniu

A fost testatd activitatea antimicrobiana a compusului co-
ordinativ [(2-carbamotioilhidrazon)propionato(2-)]-(4-amino-
benzen-sulfamid)cupru fata de Bacillus cereus si comparata ac-
tivitatea lui cu cea a furacilinei (prototipului) si a analogului
structural, ceea ce face posibila aprecierea activitatii compu-
sului testat cu cea a remediilor utilizate In lume.

Rezumat

Introducere. In pofida numeroaselor strategii si activitati apli-
cate la nivel national si international, situatia cu raspandirea acce-
leratd a microorganismelor patogene cu rezistentd multipld nu se
amelioreaza. Rolul primordial in rezolvarea acestor probleme ma-
jore apartine sectorului de cercetare-dezvoltare. Identificarea sau
elaborarea de substante antimicrobiene noi este una din directiile
prioritare, in acest sens.
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What is not known yet, about the topic

Nowadays, chemical synthesis as well as obtaining natural
products are the main ways to obtain new compounds with
antimicrobial properties. Thus, it is still not known the anti-
microbial activity of the [(2-carbamatioilhidrazon)propionate
(2-)]-(4-aminobenzenesulfamide)copper compound.

Research hypothesis

The coordinative compound [(2-carbamatioilhidrazon)
propionate(2-)]-(4-aminobenzenesulfamide)copperi has anti-
bacterial activity.

Article’s added novelty on this scientific topic

The antimicrobial activity of [(2-carbamatioilhidrazon)
propionate(2-)]-(4-aminobenzenesulfamide)copper coordina-
tive compound was tested against Bacillus cereus and com-
pared to the activity of furacilin (prototype) and its structural
analogue, fact that allows to appreciate the activity of the tes-
ted compound with other remedies used worldwide.

Abstract

Introduction. Despite numerous strategies and applied activi-
ties on national and international levels, the situation regarding
accelerated spreading of pathogenic micro-organisms with mul-
tiple resistance does not improve. The primordial role in the solu-
tion of these major problems belongs to the research and develop-
ment branch. Identification of elaboration of new anti-microbial
substances is one of the priority directions in this matter.



Material si metode. A fost realizat un studiu, bazat pe deter-
minarea activitatii antimicrobiene ale compusilor coordinativi ai
[(2-Carbamotioilhidrazon)  propionato(2-)]-(4-aminobenzensulf-
amid)cupru asupra tulpinilor de referintd: Staphylococcus aureus
ATCC 25923, Bacillus cereus ITTICK 8035, Escherichia coli ATCC
25922, Shigella sonnei ”S-form” si Salmonella abony I''ICK 03/03y
prin metoda dilutiilor succesive.

Rezultate. Din datele experimentale obtinute, se constata ac-
tivitatea bacteriostatica si bactericida a compusului coordinativ
[(2-Carbamotioilhidrazon)propionato(2-)]-(4-aminobenzensul-
famid)cupru fatd de Bacillus cereus, care depéseste de 33-156 de
ori caracteristicile analoge ale furacilinei (prototipului) si de 1,7-
2,9%x10° ori caracteristicile analogului lui structural.

Concluzii. Proprietatile depistate ale compusului nominalizat
prezintd interes din punct de vedere al extinderii arsenalului de re-
medii antimicrobiene si poate fi utilizat in cazul rezistentei Bacillus
cereus fatd de medicamentele traditionale.

Cuvinte cheie: bacterii grampozitive, bacterii gramnegative,
compusi coordinativi, proprietati antimicrobiene.

Introducere

Cresterea rezistentei microorganismelor patogene la antibio-
tice, atestata in ultimul deceniu, nu numai ci afecteazd comunitéti
intregi, dar a adus la un punct de crizé cercetarea in numeroase
centre medicale si stiintifice din intreaga lume [1, 2].

Are loc o exacerbare a numarului de tulpini de microorgan-
isme patogene multirezistente la antibioticele utilizate, in prezent,
in practica clinica. In fiecare an, arealurile de raspandire a micro-
organismelor rezistente se extind simtitor.

Folosirea nediscriminatorie a terapiilor medicamentoase con-
duce la o incidenta mai mare a esecurilor de tratament, la cresterea
arealurilor de raspandire, dar si la scurtarea drasticd a timpului
dintre lansarea antibioticelor si aparitia formelor de microorgan-
isme rezistente. In plus, rata ridicatd a rezistentei la antibiotic,
semnalatd in terapia conventionald, cresc semnificativ sansele de
abandon a tratamentului, in special, din cauza efectului secundar
de reaparitie a infectiilor recurente. Astfel, este necesara o resetare
urgenta a arsenalului de agenti antimicrobieni activi.

Domeniul chimiei bioinorganice, care se ocupd de studiul ro-
lului complecsilor metalici in sistemele biologice, a deschis un nou
orizont de cercetare stiintifica in domeniul compusilor coordina-
tivi. Studiul compusilor coordinativi este in centrul atentiei cerce-
tatorilor, in special, in ultimele doua decenii. Majoritatea comu-
nicarilor din literatura de specialitate se referd la sinteza, studiul
structurii chimice i comportamentul acestor compusi in sistemele
biologice. Activitatea farmacologicd a compusilor metalici depinde
de ionul de metal, liganzii lui si structura integrala a compusilor.
Factorii numiti sunt responsabili pentru ca substantele complex
metalice sd ajunga la site-ul tinta corespunzitor in organism. In
ultimul timp, a sporit considerabil studierea activitatii biologice
a compusilor coordinativi ai cuprului. In acest sens, au fost sin-
tetizati si studiati compusii coordonativi ai cuprului care prezintd
interes atét stiintific, cat si practic (clinic).

Screening-ul compusilor noi sintetizati, de origine chimics,

Activitatea antimicrobiand a compusului coordinativ de cupru

Material and methods. This study was made based on es-
tablishing of antimicrobial activity of coordinative compounds
of [(2-carbamatioilhidrazon) propionate(2-)]-(4-aminobenzene-
sulfamide)copper against reference bacterial strains: Staphylococ-
cus aureus ATCC 25923, Bacillus cereusTVICK 8035, Escherichia
coli ATCC 25922, Shigella sonnei “S-form” and Salmonella abony
I'MICK 03/03y by successive dilutions method.

Results. From obtained experimental data results, we can ob-
serve bacteriostatic and bactericidal activity of the coordinative
[(2-carbamatioilhidrazon)propionate(2-)]-(4-aminobenzenesul-
famide)copper compound against Bacillus cereus, that exceeds by
33-156 times analogue characteristics of furacilin (prototype) and
exceeds by 1.7-2.9x10° times characteristics of the structural ana-
logue.

Conclusions. Found properties of the nominalized compound
shows interest in the field of extension of antimicrobial remedies
and can be used in cases of Bacillus cereus resistance against other
traditional medication.

Key words: gram positive bacteria, gram negative bacteria,
coordinative compounds, antimicrobial properties.

Introduction

Resistance of pathogen micro-organisms against antibiotics
that was attested in the last decade affects entire communities and
has lead to a moment of crisis for research in many medical and
scientific centers throughout the world [1, 2].

We see an exacerbated increase in the number of pathologi-
cal microbial strains multi-resistant to antibiotics used nowadays
in clinical practice. Each year, the areas of spreading of resistant
micro-organisms extend obviously.

Non-discriminatory usage of drug therapies leads to a bigger
incidence of treatment failure, extension of areas of spreading, and
to drastic shortening of the time between antibiotic launching and
resistance appearance. High rates of antibiotic resistance found
in conventional therapy, lead to high chances of abandoning the
treatment due to side effects, lead to recurrent infections.Thus it
is necessary to urgently reset the arsenal of active antimicrobial
agents.

Biochemistry branch, that studies the role of the metal com-
pounds in biological systems, opened a new horizon of scientific
research in the domain of coordinative compounds. Researches
are highly interested in the research of coordinative compounds,
especially in the last 2 decades. The majority of information in the
specialty literature is about synthesis, chemical structure study
and the behavior of these compounds in biological systems. The
pharmacological activity of the metal compounds depends on the
metal ion, his ligands and the integral structure of the compounds.
The named factors are responsible for the fact that the compounds
reach the corresponding site of the organism. Lately, it has been
attested an increased interest in the study of biological activity of
coordinative compounds of copper, this is why copper compounds
were synthetized and studied. These compounds present scientific
and practical (clinical) interest.

The screening of new chemical synthetized compounds al-
lowed us to select them and obtain the optimal active concentra-
tions, and later we discovered that they manifest high bacterio-
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a permis selectia celor cu actiune potential antimicrobiana si de
a obtine concentratiile lor optime de actiune. Drept urmare, s-a
demonstrat cd acestea manifestd activitate bacteriostatica si bacte-
ricida inalta fata de un spectru larg de microorganisme, atat gram-
pozitive si cat si gramnegative.

Unul dintre compusii coordinativi ai cuprului, si anume,
[(2-carbamotioilhidrazon)propionato(2-)]-(4-aminobenzensulfa-
mid)cupru, pare si posede activitate antibacteriand, ipoteza care a
si stat la baza efectudrii studiului in cauza.

Material si metode

Studiul a fost efectuat la Catedra de microbiologie, virusolo-
gie si imunologie a Universitatii de Stat de Medicina si Farmacie
»Nicolae Testemitanu” si Laboratorul microbiologic al Centrului
de Epidemiologie a Bolilor Extrem de Contagioase si Securitate
Biologica al Centrului National de Sanatate Publica.

In calitate de obiect de studiu ,,in vitro”, au fost incluse tulpinile
de referintéd: Staphylococcus aureus ATCC 25923, Bacillus cereus
I'MICK 8035, Escherichia coli ATCC 25922, Shigella sonnei “S-form”
si Salmonella abony T'ICK 03/03y.

Compusii coordinativi ai [(2-Carbamotioilhidrazon)propio-
nato(2)]-(4-aminobenzen-sulfamid)cupru au fost sintetizati la Ca-
tedra de chimie anorganica a Universitatii de Stat din Moldova.

Determinarea activitatii antimicrobiene a compusilor a fost
efectuatd in mediu nutritiv lichid, prin metoda dilutiilor succesive.
Substantele au fost dizolvate in dimetilformamida. Cultivarea mi-
croorganismelor, obtinerea suspensiei, determinarea concentratiei
minime de inhibitie (CMI) si concentratiei minime bactericide
(CMB) au fost efectuate dupa metoda standard, descrisd de Buiuc
D. (1998) [3, 4, 6].

Rezultate

A fost studiata activitatea antibacteriand a unui compus co-
ordinativ al cuprului cu streptocida si tiosemicarbazona acidului
piruvic, care contine o combinare noud de legdturi chimice, deja
cunoscute, si care manifesta activitate antimicrobiana fata de Ba-
cillus cereus.

In practica medicald, pentru tratarea si profilaxia infectiilor cu
Bacillus cereus, se utilizeaza furacilina - semicarbazona aldehidei
5-nitro-2-furanice (prototipul), cu formula chimicd prezentatd in

Figura 1.
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Fig. 1 Formula chimica a furacilinei.

Furacilina inhiba cresterea si multiplicarea bacteriilor din ge-
nul Bacillus cereus la concentratia 4,68 ug/ml, insd nu poate fi utili-
zatd in cazurile, cind este necesara o activitate antimicrobiana mai
inaltd a preparatului fata de bacteria susnumita [8].

Compusul coordinativ studiat se aseamdna dupd structurd cu
chelatul cuprului (II) tiosemicarbazona piridin-2-carboxaldehida
(analogul structural), cu formula chimicd, prezentata in Figu-
ra2[9].
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static and bactericidal activity against a large spectrum of gram
positive and gram negative micro-organisms.

One of the copper coordinative compounds, [(2-carbama-
tioilhidrazon)propionate(2-)]-(4-aminobenzenesulfamide)copper,
seems to have antibacterial properties, hypothesis that served as
base for this study.

Material and methods

The base of the study was at the Chair of microbiology, virol-
ogy and immunology of the Nicolae Testemitanu State University
of Medicine and Pharmacy, Microbiology laboratory of the Epide-
miological Center of Extremely Contagious Diseases and Biologi-
cal Security of the National Center of Public Health.

Staphylococcus aureus ATCC 25923, Bacillus cereus TVICK
8035, Escherichia coli ATCC 25922, Shigella sonnei “S-form” and
Salmonella abony TVICK 03/03y were used as referral strains for
the “in vitro” studies.

Coordinative compounds of [(2-carbamatioilhidrazon) propio-
nate (2-)]-(4-aminobenzenesulfamide)copper were synthetized at
the Chair of Anorganic Chemistry, State University of Moldova.

Antimicrobial activity of the compounds was determined in
liquid nutrient broth through successive dilutions method. Sub-
stances were dissolved in dimethylformamide. Micro-organisms
cultivation, obtaining of the suspension, determining of the min-
imum inhibitory concentration (MIC) and minimum bacterici-
dal concentration (MBC) were made according to the standard
method described by Buiuc D. (1998) [3, 4, 6].

Results

In this study, we studied the antibacterial activity of one co-
ordinative copper compound with streptocid and thiosemicarba-
zone of the pyruvic acid, that contain a new combination of al-
ready known chemical bonds, that manifest antimicrobial activity
against Bacillus cereus.

In medical practice, for treatment and prophylaxis of processed
caused by this bacteria - furacilin is used, it is a semicarbazone of
5-nitro-2-furanic aldehyde (prototype), that has the following for-
mula (Figure 1).

O O
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Fig. 1 Furacilin formulae.

This compound inhibits the growth and multiplication of bac-
teria from the Bacillus genus in concentration of 4.68 pg/ml, but
can not be used in cases when a higher antimicrobial activity is
required against the named bacteria [8].

The claimed coordinative compound resembles by structure a
copper (II) chelate with toisemicarbazone piridin-2-carboxyalde-
hyde [9] (structural analogue) with the following formulae (Figu-
re 2).
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unde OAc = CH,COO
Fig. 2 Formula chimica a analogului structural.

Dezavantajele complexului dat constau in faptul cé el inhiba
cresterea si multiplicarea Bacillus cereus in limitele concentratiilor
5-40 pg/ml; in consecintd, nu gaseste aplicare in practica medicala
din cauza activitétii scdzute fatd de microorganismele grampoziti-
ve si gramnegative.

Aceast neajuns pare sa-l1 depdseascd noul compus al cuprului
cu doi liganzi biologic activi: [(2-carbamotioilhidrazon)propio-
nato(2-)]-(4-aminobenzensulfamid)cupru, care poseda activitate
bacteriostatica si bactericida inalta fatd de bacteriile din genul Ba-
cillus cereus. Formula lui chimici este prezentat in Figura 3 [5, 7].
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Fig. 3 Formula chimica a [(2-carbamotioilhidrazon)propionato(2-)]-
(4-aminobenzensulfamid)cupru.

S-a constatat, cd noul compus manifesta activitate antimi-
crobiand fata de Bacillus cereus, care depaseste de 33-156 de ori
caracteristicile analoge ale furacilinei [8] (prototipului) si de 1,7-
2,9x10° ori caracteristicile analogului structural ai complexului
cuprului cu tiosemicarbazona 2-formilpiridina [9]. Rezultatele
studiului activitatii antimicrobiene a [(2-carbamotioilhidrazon)-
propanionato(2-)]-(4-aminobenzensulfamid)cupru sunt prezentate
in Tabelul 1.

Tabelul 1 indica la lipsa de activitate antimicrobiana a com-
pusilor initiali, complexul studiat poseda activitate bacteriosta-
ticd si bactericidd in limitele concentratiilor 0,03-75,0 ug/ml fatd
de bacteriile grampozitive si in limitele 150,0-300,0 pg/ml - fata
de microorganismele gramnegative. Pentru comparatie, in acelasi
tabel, sunt prezentate rezultatele activitatii antimicrobiene carac-
teristice furacilinei (prototipului) [8] si analogului structural [9].
Datele experimentale obtinute demonstreazd, cd substanta reven-
dicatd manifesta activitate antimicrobiana fatd de Bacillus cereus,
care depaseste de 33-156 de ori caracteristicile analoge ale furaci-
linei [8] (prototipului) si de 1,7-2,9x10° ori — caracteristicile ana-
logului structural [9].

Activitatea antimicrobiand a compusului coordinativ de cupru

where OAc = CH,COO
Fig. 2 Formulae of the structural analogue.

Disadvantages of the following complex consist of the fact that
it inhibits growth and multiplication of Bacillus cereus in concen-
tration limits of 5-40 ug/ml, but is not practical in use because it
has low activity against gram positive and gram negative micro-
organisms.

This problem is solved by the new copper compound with
2 biological active ligands, [(2-carbamatioilhidrazon)propio-
nate(2-)]-(4-aminobenzenesulfamide)copper, that has high bacte-
riostatic and bactericidal activity against Bacillus genus. Its formu-
lae is shown in Figure 3 [5, 7].
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Fig. 3 Formulae of [(2-carbamatioilhidrazon)propionato(2-)]-
(4-aminobenzensulfamid) copper.

It has been established that the new compound manifests anti-
microbial activity against Bacillus cereus, that is 33-156 times high-
er that analogue characteristics of furacilin [8] (prototype) and
1.7-2.8x10° higher characteristics of the structural analogue [9] of
the copper complex with thiosemicarbazone 2-formilpiridine. The
results of the study of antimicrobial activity of [(2-carbamatioil-
hidrazon) propionate(2-)]-(4-aminobenzenesulfamide)copper are
presented in Table 1.

From Table 1 we observe that the initial compounds do not
have antimicrobial effect against the above named micro-organ-
isms, and the claimed complex has bacteriostatic and bactericidal
activity in concentration limits of 0.03-75.0 pg/ml against gram
positive micro-organisms and 150.0-300.0 pg/ml against gram
negative micro-organisms. For comparison, in the same table re-
sults are presented of characteristic antimicrobial activity of fu-
racilin (prototype) [8] and its structural analogue [9]. Obtained
experimental data prove that the compound manifests antimicro-
bial activity against Bacillus cereus that is 33-156 times higher than
analogue characteristics of furacilin [8] prototype and 1.7-2.9x10°
times higher than its structural analogue [9].
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Tabelul 1. Concentratia minima de inhibitie (CMI) si concentratia minima bactericida (CBM) a compusului coordinativ studiat fata de micro-

organismele grampozitive si gramnegative (ig/ml).

Microorganisme grampozitive

Microorganisme gramnegative

Compusul S. aureus B. cereus E. coli Sh. sonnei S. abony

CMI CBM CMI CBM CMI CBM CMI CBM CMI CBM
Compusii initiali® >300 >300 >300 >300 >300 >300 >300  >300 >300 >300
[(2-carbamotioilhidrazon)-propanoato(2-)]-(4-ami-
nobenzensulfamid)cupru 37,5 75 0,03 0,14 >300 >300 >300 >300 150 300
Furacilina (prototipul) 2,34 9,37 4,68 4,68 2,34 9,37 2,34 4,68 4,68 4,68
Analogul structural 1250 40000 5000 40000 1250 40000 b b b b

Notd: (a) Compusii initiali - Cu,(CH,C00),x2H,0, tiosemicarbazona acidului piruvic, 4-aminobenzensulfamida (streptocida).

Table 1. Minimal inhibition concentration (MIC) and minimal bactericidal concentration (MBC) of the claimed coordinative compound against gram

positive and gram negative micro-organisms ((g/ml).

Gram positive micro-organisms

Gram negative micro-organisms

Compound S. aureus B. cereus E. coli Sh. sonnei S. abony

MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
Initial compounds® >300 >300 >300 >300 >300 >300 >300 >300 >300 >300
[(2-carbamotioil hidrazon)-propanoato(2-)]-(4-amino-
benzen sulfamid)copper 37.5 75 0,03 0.14 >300 >300 >300 >300 150 300
Furacilin (prototype) 2.34 9.37 4.68 4.68 2.34 9.37 2.34 4.68 4.68 4.68
Structural analogue 1250 40000 5000 40000 1250 40000 b b b b

Note: (a) initial compounds - Cu,(CH,CO0),x2H,0, thiosemicarbazone of the pyruvic acid, 4-aminobenzensulphamide (streptocid).

Discutii

Proprietatile depistate ale compusului nominalizat prezinta in-
teres din punct de vedere al extinderii arsenalului de remedii an-
timicrobiene si poate fi utilizat in cazul rezistentei Bacillus cereus
fatd de medicamentele traditionale.

Produsele sintetice, aparute recent, au o eficientd mai inaltd,
pot fi studiate prin metode si scheme simple, iar metabolizarea lor
in organism si mecanismele de actiune asupra agentilor patogeni
pot fi stabilite cu exactitate. Compusii chimici cu efecte antimi-
crobiene se caracterizeaza prin strucrurd si proprietati diverse, iar
prezenta metalelor cu valenta variabild in componenta lor este una
din conditiile realizarii efectului antimicrobian in vitro si in vivo.
Datoritd capacititii inalte de chelare si potentialul redox pozitiv,
ionul de cupru Cu?* este biologic activ si participa in multe procese
din organism. Complecsii de cupru sunt printre cele mai puternice
substante antimicrobiene, antivirale, antitumorale si cu efect anti-
inflamator cunoscute.

Referitor la strategia elaborarii noilor preparate antimicrobie-
ne, combinarea preparatelor antibiotice traditionale cu preparate
de alt gen, inclusiv, compusi coordinativi, este consideratd a fi o
cale, care poate da rezultate valoroase. Succesul in acest domeniu
este asigurat de cresterea activitatii si largirea spectrului de actiune,
prin utilizarea, in comun, a compusilor cu activitate sinergica sau
cumulativd, prin contracararea rezistentei la anumite medicamen-
te, prin scaderea dozelor necesare pentru tratament, ceea ce reduce
atat costurile, cat efectele secundare toxice.

Discussions

The discovered properties of the named compound present in-
terest in the field of extending the arsenal of antimicrobial reme-
dies and can be used in cases of resistance of Bacillus cereus against
traditional drugs.

Synthetic products that appeared recently have a higher effi-
ciency, and can be studies through simple methods and schemes,
their metabolization process in organisms and mechanism of ac-
tion against pathogenic agents can be followed up with accuracy.
Chemical compounds with antimicrobial effects have different
properties and structure, and presence of metals with variable va-
lence in their structure is one of the condition for antimicrobial
effect in vitro and in vivo. Thanks to the high chelation capacity
and positive redox potential, the copper ion Cu*, is biologically
active and participates in many processes in our organism. Copper
complexes are among the strongest antimicrobial, antiviral, anti-
tumoral and anti-inflammatory substances.

The strategy of elaboration of new antimicrobial drugs and
combination of traditional antibiotic drugs with other drugs, coor-
dinative compounds inclusive, is considered a method that could
show valuable results. Success in this field is ensured by the boost
up in activity and widening the spectrum of action by using at the
same time compounds with synergic or cumulative activity; resis-
tance counteraction for some drugs, lowering of doses required for
treatment, facts that lead to lower costs and less secondary toxic
effects.



Concluzie

1) Compusul coordinativ al [(2-carbamotioilhidrazon)-propa-
nionato(2-)]-(4-aminobenzensulfamid)cupru manifesta ac-
tivitate bacteriostaticd si bactericidd moderatd fatd de un
spectru larg de microorganisme atit grampozitive cat si
gramnegative.

2) Datele experimentale obtinute demonstreaza cd, compusul
[(2-carbamotioilhidrazon)-propanionato(2-)]-(4-amino-
benzensul-famid)cupru posedd activitate bacteriostaticd si
bactericidd in limitele concentratiilor 0,03-75,0 ug/mL fata
de bacteriile grampozitive si in limitele 150,0-300,0 ug/mL
—fata de microorganismele gramnegative.

3) Compusul revendicat manifesta activitate antimicrobiana
fatd de Bacillus cereus, care depaseste de 33-156 de ori ca-
racteristicile analoge ale furacilinei (prototipului) si de 1,7-
2,9%10° ori caracteristicile analogului structural.
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Conclusions

1) The coordinative compound [(2-carbamatioilhidrazon)
propionate(2-)]-(4-aminobenzenesulfamide)copper ~mani-
fests bacteriostatic and bactericidal activity against a wide
spectrum of micro-organisms both gram positive and gram
negative.

2) Experimental data obtained prove that [(2-carbamatioilhi-
drazon)propionate(2-)]-(4-aminobenzenesulfamide)copper
compound has bacteriostatic and bactericidal activity in
concentration limits of 0.03-75.0 pg/ml against gram posi-
tive micro-organisms and 150.0-300.0 ug/ml against gram
negative micro-organisms.

3) The new compound manifests antimicrobial activity against
Bacillus cereus that is 33-156 times higher than analogue
characteristics of furacilin prototype and 1.7-2.9x10° times
higher than its structural analogue.
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Ce nu este cunoscut, deocamdata la subiectul abordat

Nu au fost studiate, deocamdata, modificarile nivelului
endotelinei-1 in urina la copiii cu diferite forme ale glomeru-
lonefritei, in functie de etapele clinico-evolutive ale maladiei.

Ipoteza de cercetare

Cercetarile efectuate In aceasta directie ar putea furniza
date importante despre gradul si severitatea injuriei renale
si ar crea premize pentru elaborarea de noi strategii de tra-
tament eficient.

Noutatea adusa literaturii stiintifice din domeniu

Au fost demonstrate particularitdatile modificarilor
concentatiei ET-1 1n urind la copiii cu glomerulonefrita in
dependenta de varianta clinica si etapa clinico-evolutiva a
procesului patologic.

Rezumat

Introducere. Morbiditatea in crestere, etiopatogenia in-
complet cunoscuta, solutionarea insuficientd a problemelor de
diagnostic si tratament, justifica, pe deplin, interesul stiintific
pentru glomerulonefriti la copil. In acest context, tendinta ac-
tuald este de a stabili utilitatea unor markeri biochimici atat
pentru diagnosticul precoce, cat si pentru tratamentul forme-
lor avansate ale procesului patologic renal.

Material si metode. Studiul, de tip prospectiv, a fost efec-
tuat in Departamentul Pediatrie al Universitatii de Stat de Me-
dicina si Farmacie ,Nicolae Testemitanu”, Clinica Nefrologe a
Institutul Mamei si Copilului si Laboratorul de biochimie al
USMF ,Nicolae Testemitanu”. Au fost inrolati 60 de copii cu
glomerulonefrita primara (GNP), dintre care - 25 de copii cu
sindrom nefrotic steroid-sensibil (SNSS), 15 copii cu sindrom
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What is unknown yet, about the topic

Changes of endothelin-1 level in the urine of children with
different forms of glomerulonephritis in clinical evolutional
stages of the disease have not been studied in detail.

Research hypothesis

Research conducted in this direction could provide impor-
tant data about the extent and severity of renal injury, and
create preconditions for the development of new effective
treatment strategies.

Article’s added novelty on this scientific topic

In this work were demonstrated the peculiarities of modi-
fications of ET-1 concentrations in the urine of children with
glomerulonephritis according to clinical form and clinical-
evolutionary stage of the pathological process.

Abstract

Introduction. Growing morbidity, incomplete knowledge
of etiopathogenesis, insufficient solving of the problems relat-
ed to diagnosis and treatment, fully justify the scientific inter-
est for glomerulonephritis in children. In this context the cur-
rent tendency is to identify some biochemical markers useful
both in early diagnosis and in the treatment of advanced forms
of renal pathology.

Material and methods. The prospective study was con-
ducted in the Department of Pediatrics, Nicolae Testemitanu
State University of Medicine and Pharmacy, Mother and Child
Institute, Nephrology Unit, and Biochemistry laboratory of
Nicolae Testemitanu State University of Medicine and Phar-
macy. The object of the study were 60 children with primary
glomerulonephritis (PGN), including 25 children with steroid-
sensitive nephrotic syndrome (SSNS), 15 children with ster-



nefrotic steroid-rezistent (SNSR) si 20 de copii cu glomerulo-
nefrita cronica (GNC), forma mixta, examinati la diferite etape
clinico-evolutive ale maladiei. Grupul de control a fost consti-
tuit din 20 de copii practic sanatosi.

Rezultate. Studiul a constatat o crestere de 1,6 ori a nivelu-
lui ET-1 1n urina, In grupul copiilor cu glomerulonefrita acuta
(GNA) si SNSS 1n perioada manifestarilor clinice, si de 1,8 ori
- in lotul copiilor cu SNSR, comparativ cu grupul de control. in
perioada remisiei, s-a constatat o reducere a nivelul de ET-1
in urina. Totodat3d, a fost indentificatd o crestere marcata, de
16,9 ori, a valorilor ET-1 in urina in grupul pacientilor cu GNC
in perioada acutizirii, comparativ cu grupul de control. in
perioada remisiei, la acesti pacienti, concentratia de ET-1 s-a
fnjumatatit, insa, totusi, depasea de 8,1 ori concentratia lotului
de control. S-a stabilit ca in GNC, forma mixta, atat in acutizare
cat si In remisie, a avut loc cresterea marcatd a concentratiei
de ET-1 in uring, ce depasea de 10 ori nivelele inregistrate in
GNA, sindrom nefrotic.

Concluzii. Determinarea ET-1 in urina poate fi un marker
important, noninvaziv, pentru aprecierea injuriei renale in
glomerulonefrita la copii, diferentierea diagnostica noninvazi-
va a diferitor variante ale maladiei, monitorizarea evolutiei si
elaborarea strategiilor de tratament renoprotector.

Cuvinte cheie: endoteling, glomerulonefrita, copii.

Introducere

Morbiditatea in crestere, etiopatogenia incomplet cunos-
cuta, solutionarea insuficienta a problemelor de diagnostic si
tratament, justificd, pe deplin, interesul stiintific pentru glo-
merulonefrita la copil. in acest context, tendinta actuala este
de a stabili utilitatea unor markeri biochimici atat pentru dia-
gnosticul precoce, cat si pentru tratamentul formelor avansate
ale procesului patologic renal.

S-a stabilit ca familia endotelinei (ET) cuprinde trei pepti-
de, constituite din 21 de aminoacizi (ET-1, ET-2 si ET-3), dintre
care ET-1 are cel mai relevant rol biologic pentru aprecierea
functiei renale la copiii sdanatosi si cu afectiuni renale. Desi
ET-1 a fost descrisa, initial, drept un vasoconstrictor derivat
din endoteliu, s-a demonstrat ca peptida poate fi produsa de
orice celula si poate actiona asupra oricarei alteia, din orga-
nism [1, 2].

Endotelinele interactioneaza cu doua tipuri de receptori:
ETA si ETB. In general, in conditii de sanitate, interactiunea cu
receptorii ETA produce vasoconstrictie, proliferarea celulelor
si acumularea de matrice extracelulara, pe cand interactiunea
cu receptorii ETB conduce la vasodilatare, actiune antiprolife-
rativi si antifibrotica. In anumite conditii patologice, ETB poa-
te media o injurie a tesuturilor si cicatrici [3, 4]. Aceste efecte
ale ET-1, constatate atat la persoane sanatoase, cat si bolnave,
sunt exercitate prin mecanism autocrin si/sau paracrin. S-a
demonstrat, de asemenea, cd endotelina endogena (ET) renala
regleaza excretia renald de apa si sodiu [5].

ET renala moduleaza si alte aspecte ale fiziologiei renale,
inclusiv, debitul total si regional de sange, contractia mezan-
giala, functia podocitelor si reglarea echilibrului acido-bazic
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oid-resistant nephrotic syndrome (SRNS), 20 children with
chronic glomerulonephritis (CGN) mixed form, being exam-
ined at different clinical stages of the disease. Control group
constituted 20 practically healthy children.

Results. This study reveals an increase by 1.6 times of ET-1
levels in the urine of the group of children with acute glomeru-
lonephritis (AGN) SSNS during clinical manifestations and by
1.8 times in the group of children with SRNS compared to the
control group. During remission, it was revealed a reduction
of the level of ET-1 in urine. It was also identified a marked
increase, by 16.9 times of ET-1 values in the urine of the group
of patients with CGN during relapse compared to the control
group. In these patients, during remission was noticed almost
a double decrease of this index that exceeded by 8.1 times the
control group. It was stated that in CGN mixed form in relapse
and remission periods occurs a marked increase in the con-
centration of ET-1 in urine, which exceeded by 10 times AGN
indices registered in nephrotic syndrome.

Conclusions. Determination of ET-1 in urine may be an
important marker for non-invasive assessment of renal injury
in glomerulonephritis in children, non-invasive diagnostic dif-
ferentiation of different variants of the disease, monitoring of
evolution and development of kidney-protective treatment
strategies.

Key words: endothelin, glomerulonephritis, children.

Introduction

Growing morbidity, incomplete knowledge of etiopatho-
genesis, insufficient solving of the problems related to diag-
nosis and treatment, fully justify the scientific interest for
glomerulonephritis in children. In this context the current
tendency is to identify some biochemical markers useful both
in early diagnosis and in the treatment of advanced forms of
renal pathology.

It was established that the family of endothelin (ET) com-
prises three peptides, made of 21aminoacids (ET-1, ET-2 and
ET-3), from which ET-1 has the most relevant biological role
for the assessment of renal function both in healthy children
and in kidney disease. Although ET-1 was initially described as
a vasoconstrictor derived from endothelium, it has been dem-
onstrated that the peptide can be produced by any cell and can
have action on any other cells of the body [1, 2].

The endothelins activate two types of receptors ETA and
ETB. Generally concerning the health conditions the complex
ETA produces vasoconstriction, cell proliferation and extra-
cellular matrix accumulation. Whereas the activation of ETB
receptors leads to vasodilatation, antiproliferative and antifi-
brotic action. In some pathological conditions ETB can cause
tissue injury and scarring [3, 4]. These effects of ET-1 both in
healthy subjects or disease are carried out in an autocrine and
/or paracrine way. Endogenous endothelin (ET) regulates kid-
ney renal excretion of water and sodium [5].

Renal ET modulates other aspects of renal physiology, in-
cluding total and regional blood flow, mesangial contraction,
podocytes function and regulation of acid-base balance [6, 7].
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[6, 7]. Implicarea endotelinei in secretia aciditatii renale poa-
te avea o importanta deosebita in boala cronica renala (BCR).
Cresterea aciditatii renale determina productia de ET-1, care,
la randul ei, stimuleaza secretia protonilor in nefronul pro-
ximal si distal; blocarea actiunii ET afecteaza excretia renala
normala de acid [6, 7].

Endotelina joaca un rol cardinal in dezvoltarea proteinu-
riei, fibrozei si progresiei BCR. ET-1 promoveaza proliferarea
celularg, hipertrofia, inflamatia si acumularea matricei extra-
celulare - toate cele enumerate fiind factori importanti in pro-
gresia BCR [8].

Productia de ET-1 renala creste In conditii asociate cu pro-
gresia bolii renale, cum ar fi diabetul zaharat, rezistenta la in-
suling, obezitate, activarea sistemului imunitar, dislipidemie,
formarea radicalilor liberi de oxigen [8]. Un aspect important
al activitatii ET in fiziopatologie este implicarea podocitelor.
Injuria podocitelor este un semn distinctiv al bolilor renale
proteinurice si precede dezvoltarea glomerulosclerozei [9].

Astfel, sistemul endotelinic se implica in mod activ in pato-
genia afectiunilor renale, iar interesul fatd de acest sistem este
in permanenta ascensiune, fapt ce ne-a determinat sa efectu-
am un studiu vizand particularitatile modificarilor ET-1 in uri-
na la copiii cu glomerulonefrita. Respectiv, scopul studiului a
fost determinarea concentratiilor urinare ale endotelinei-1 la
copiii cu glomerulonefrita, in functie de etapele clinico-evolu-
tive ale maladiei.

Material si metode

Studiul, de tip prospectiv, a fost efectuat in Departamen-
tul Pediatrie al Universitatii de Stat de Medicina si Farmacie
,Nicolae Testemitanu”, Clinica Nefrologe a Institutul Mamei si
Copilului si Laboratorul de biochimie al USMF ,Nicolae Teste-
mitanu”. Protocolul cercetarii a fost aprobat de Comitetul de
Etica a Cercetdrii al USMF ,Nicolae Testemitanu” (aviz favora-
bil din 13.05.2015, proces verbal nr. 55, presedinte CEC - prof.
Mihail Gavriliuc).

Diagnosticul sindromului nefrotic (SN) a fost bazat pe ghi-
dul KDIGO 2012.

Criteriile de includere in studiu au fost: copii cu SN, cu
functia renala pastratd, ai caror parinti au dat acordul infor-
mat pentru Inrolare. Au fost exclusi din studiu copiii cu SN
congenital sau secundar, cat si cei cu BCR, stadiile II-V. Lotul
de control a fost constituit din 20 de copii practic sanatosi.

In studiu au fost inrolati 60 de copii cu glomerulonefriti
primara, dintre care - 25 de copii cu sindrom nefrotic stero-
id-sensibil (SNSS), 15 copii - cu sindrom nefrotic steroid-re-
zistent ( SNSR) si 20 de copii - cu glomerulonefrita cronica
(GNQ), forma mixta.

Sindromul nefrotic (SN) a fost diagnosticat in baza prezen-
tei edemelor, proteinuriei masive (>40 mg/m?/h sau, a rapor-
tului proteind/creatinind urinara >2,0 mg/mg) si hipoalbumi-
nemiei (<2,5 mg/dl) [10].

Sindromul nefrotic steroid-sensibil (SNSS) a fost stabilit la
normalizarea analizei de urind In decursul a 4 saptamani, mai
rar - 8 sdptamani dupa administrarea glucocorticoizilor si in-
stalarea remisiunii complete [10].
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Endothelin involvement in secretion of renal acidity may be of
a particular importance in the management of chronic kidney
disease (CKD). The increase of kidney acidity causes the pro-
duction of ET-1, which in turn stimulates the proton secretion
in the proximal and distal nephron; the blockage of the ET sys-
tem affects the normal renal acid excretion [6, 7].

Endothelin plays an important role in the development of
proteinuria, fibrosis and progression of CKD. ET-1 promotes
cell proliferation, hypertrophy, inflammation and accumula-
tion of extracellular matrix, all of these constitute important
factors in the progression of CKD [8].

ET-1 production in the kidney increases the formation of
oxygen free radicals in conditions associated with the pro-
gression of renal diseases such as diabetes, insulin resistance,
obesity, immune system activation, dyslipidaemia, oxygen free
radicals formation [8]. An important aspect of ET activity in
pathophysiology constitutes the involvement of podocytes.
Podocytes injury hallmark of proteinuric renal disease that
precedes the development of glomerulosclerosis [9].

Thus, the endothelin system is actively involved in the
pathogenetic mechanism of kidney disease. The interest in
this system is constantly rising. These are the factors that
caused us to conduct a study related to the particularities of
ET-1 changes in urine of children with glomerulonephritis.
The purpose of the research was to determine urinary concen-
trations of endothelin-1 in children with glomerulonephritis
in different clinical evolutionary stages.

Material and methods

This prospective study and was performed in Department
of Pediatrics, Nicolae Testemitanu State University of Medicine
and Pharmacy (SUMPh), Mother and Child Institute, Nephrol-
ogy Unit, and Biochemistry laboratory of the Nicolae Testemi-
tanu State University of Medicine and Pharmacy. The research
protocol was approved by the Ethics Committee of Research
of Nicolae Testemitanu SUMPh (favourable review 13.05.2015,
official record no. 55, President of the committee - Professor
Mihail Gavriliuc).

Diagnostic algorithm of nephrotic syndrome (NS) was
based on the guide KDIGO 2012.

Criteria for inclusion were children with NS with preserved
renal function, whose parents have consented their participa-
tion in this study. Children with congenital or secondary NS
and those with stage II-V chronic kidney disease (CKD) were
excluded from the study. The control group was constituted by
20 practically healthy children.

The study included 60 children with primary glomerulone-
phritis, out of the total number - 25 children with steroid-sen-
sitive nephrotic syndrome (SSNS) and 15 children with ster-
oid-resistant nephrotic syndrome (SRNS), 20 children with
mixed form of chronic glomerulonephritis.

Nephrotic syndrome (NS) was diagnosed by the presence
of edema, massive proteinuria (>40 mg/m?/h or the ratio of
protein/urinary creatinine >2.0 mg/mg) and hypoalbumine-
mia (<2.5 mg/dL) [10].

Steroid-sensitive nephrotic syndrome (SSNS) was domi-



Sindromul nefrotic steroid-rezistent (SNSR) a fost stabilit
in cazul mentinerii proteinuriei pana la nivelul <3 g/dl pe par-
cursul a 8 saptamani de tratament cu prednisolon (in doza de
2 mg/kg/zi) si efectuarea, ulterioard, a pulsterapiei cu predni-
solon in doza de 20-30 mg/kg/zi timp de 3 zile (dar, cumulativ,
nu mai mult de 1 g pe durata unei cure) [10].

O remisiune completa s-a constatat in cazul rezolutiei ede-
melor, normalizarii albuminei serice pana la 3,5 g/dl si redu-
cerii proteinuriei cu <4 mg/m?/ord (100 mg/m?/zi) in 3 anali-
ze de urina consecutive [10].

Recaderea (recidiva) a fost definitd drept o recurentd a
proteinuriei masive (>40 mg/m?/ora sau, a raportului protei-
nd/creatinind urinara >2,0 mg/mg, sau albuminurie 2[2+] pe
parcursul a 3 zile consecutive), de reguld, cu recurenta ede-
melor [10].

Tratamentul SNSS a constat in administrarea prednisolo-
nului In doza de 2 mg/kg/zi, timp de 6 saptamani, apoi - cate
1,5 mg/kg/48 ore, timp de 2-5 luni, cu reducerea treptata a
dozei. La necesitate, a fost asociat si tratament simptomatic.

Tratamentul SNSR a constat in administrarea puls-terapiei
cu metilprednisolon, 20-30 mg/kg in perfuzare intravenoa-
s3, repetat timp de trei zile (dar nu mai mult de 1 g per cura,
cumulativ), imunosupresoare (leukeran, 0,2 mg/kg/zi sau ci-
clofosfamida, 2,5 mg/kg/zi), timp de 8-12 saptamani, puls-te-
rapie cu ciclofosfamida (12-15 mg/kg), in asociere cu predni-
solon (1,5 mg/kg/48 ore). Tratamentul simptomatic a inclus:
diuretice, administrare intravenoasa de albumina de 15-20%,
inhibitori de enzima de conversie ai angiotensinei (IECA), an-
ticoagulante, dezagregante, preparate de calciu, vitamina D,
antacide.

Dozarea endotelinei urinare s-a efectuat prin metoda ELI-
SA, cu ajutorul kiturilor firmei DRG Diagnostics (Marburg, Ger-
mania), conform instructiunilor producatorului.

Analiza statisticd a datelor a fost efectuata cu ajutorul sof-
tului StatsDirect, versiunea 1.9.5 (StatsDirect LTD, Altrincham,
Marea Britanie). Pragul de semnificatie statistica a fost consi-
derat o valoare p<0,05.

Rezultate

Varsta medie a debutului SN a fost de 6,4+0,50 ani; pentru
glomerulonefrita cronica, forma mixta - 9,1+1,0 ani, iar durata
bolii a fost de 2,9+0,47 ani.

Manifestarile clinice ale SN au fost dominate de ede-
me (92,5%), anasarca (60,0%), mictii rare (48,8%), cefalee
(22,5%), dispnee (1,3%), sindrom algic abdominal (8,8%).

Examinarile paraclinice efectuate au determinat o hipo-
proteinemie pana la 52,9+0,91 g/l, (albuminele serice atin-
gand 34,03+2,82 g/1), o majorare a lipidelor totale (9,53+0,98
mmol/1), colesterolului (8,48+0,35 mmol/1), B lipoproteidelor
(99,442,75 UA). Ureea serica a avut o valoare medie (+SD) de
6,220,53 mmol/l, creatinina - de 0,060+0,04 mmol/l. Prote-
inuria a atins valori de panala 5,50,66 g/1.

Rezultatele, expuse in Tabelul 1, releva cresterea de 1,6 ori
a nivelului ET-1 in urina in glomerulonefrita acuta (SNSS) in
perioada manifestarilor clinice si de 1,8 ori - in grupul copii-
lor cu SNSR, comparativ cu grupul de control. In acelasi timp,
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nated by the normalization of urinalysis within 4 weeks rarely
8 weeks after administration of glucocorticoids and installa-
tion of complete remission [10].

Steroid-resistant nephrotic syndrome (SRNS) was estab-
lished in cases of maintaining of the level of proteinuria to
<3 g/dL over the 8 weeks of treatment with prednisolone at
a dose of 2 mg/kg/24h and subsequently carrying out pulse
therapy with prednisolone 20-30 mg/kg/24h, for 3 days con-
secutively (not more than 1 g during a course) [10].

Complete remission has been found in the case of resolu-
tion of edema, normalization of serum albumin up to 3.5 g/
dl and reduction of proteinuria up to <4 mg/m?/h (100 mg/
m?/24h) in three consecutive urine analysis [10].

Relapse (recurrence) was defined as a recurrence of mas-
sive proteinuria (>40 mg/m?/h or the ratio of protein / uri-
nary creatinine >2.0 mg/mg or albuminuria 22 + within 3 con-
secutive days, usually with recurrence edema [10].

The treatment in SSNS included the administration of
prednisolone at a dose of 2 mg/kg/24h for 6 weeks, then 1.5
mg/kg/48h for 2-5 months with gradual dose reduction and
symptomatic treatment. The treatment in SRNS included the
administration of pulse therapy with methylprednisolone
20-30 mg/kg i.v. perfusion, for 3 days consecutively (but no
more than 1g per cure), immunosuppressants (leukeran 0.2
mg/kg/24h or cyclophosphamide 2.5 mg/kg/24h) for 8-12
weeks and pulse therapy with cyclophosphamide 12-15 mg/
kg. Symptomatic therapy included albumin infusions, diuret-
ics, angiotensin converting enzyme inhibitors (ACE), antico-
agulants, disaggregating, calcium medications, vitamin D, and
antacid.

Dosage of urinary endothelin was counted through ELISA
method using the DRG Diagnostics kit (Marburg, Germany) ac-
cording to the attached instructions.

Statistical analysis was performed using the StatsDirect
software, 1.9.5 version (StatsDirect LTD, Altrincham, Great
Britain). Statistical significance threshold was considered
p<0.05.

Results

The average age of the onset of NS was 6.4+0.50 years; for
the mixed form of chronic glomerulonephritis (CGN) 9.1+0.99
years and its disease duration was 2.9+0.47 years.

The clinical manifestations of NS were represented by ede-
ma (92.5%), anasarca (60.0%), rare urination (48.8%), head-
ache (22.5%), dyspnea (1.3%) and algic syndrome (8.8%).

Paraclinical examinations have determined a hypopro-
teinemia up to 52.9+0.91 g/1 (serum albumins - 24.03+2.82
g/1), total lipids increased (9.53+0.98 mmol/l), increase of
cholesterol (8.48+0.35 mmol/l), increase of B-lipoproteins
(99.4+2.75 arbitrary units). Serum urea had mean values of
6.2+0.53 mmol/l, creatinine - 0.060+0.040 mmol/], proteinu-
ria up to 5.5+£0.66 g/I1.

The results from Table 1 show an 1.6 fold increase of the
concentration of ET-1 in the urine in the group of children
with acute glomerulonephritis SSNS during relapse and a 1.8
fold increase in the group of children with SRNS compared
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schimbari esentiale ale concentratiei ET-1 in uring, la compa-
rarea grupurilor de pacienti cu GNA (SNSS) si GNA (SNSR), atat
in perioada de acutizare, cat si in remisie, nu au fost depistate.
In perioada remisiei, s-a inregistrat reducerea importanti a
valorilor ET-1 1n urina, constatandu-se, In acelasi timp, nu doar
revenirea in cadru normal, dar si diminuarea acestui indice cu
12-20%, insa fara revelanta statistica. Totodat3, a fost inden-
tificatd o crestere marcata, de 16,9 ori, a concentratiei ET-1 in
urind in grupul pacientilor cu GNC, forma mixta, in perioada
acutizarii, comparativ cu grupul de control si care depasea de
10 ori nivelul grupului de pacienti cu GNA, sindrom neftrotic.

Tabelul 1. Nivelul endotelinei urinare (ng/ml) la copii cu
glomerulonefrita.

Grupul de pacienti faza de acutizare remisie
Control (n=20) 82,50+6,72
Glomerulonefritd acuta, 139,10+12,08** 71,00+5,08
sindrom nefrotic (n=40) p,<0,001
Glomerulonefrita acuta, sindrom 130,40+7,35** 66,10+5,41
nefrotic steroid-sensibil (n=25) p,>0,05 p,<0,001
Glomerulonefrita acutd, sindrom 147,60+£16,65* 75,90+4,71
nefrotic steroid-rezistent (n=15)  p,>0,05 p,<0,01
p,>0,05

1391,60+£241,95*** 670,10+£54,74***
p,<0,001 p,<0,05, p,<0,01

Glomerulonefrita cronic3,
forma mixta (n=20)

Notda: diferentd statistic semnificativa in raport cu valorile grupului de con-
trol: *p<0,05; **p<0,01; ***p<0,001; p, - autenticitatea in comparatie cu in-
dicele respectiv, inregistrat la etapa de acutizare; p, -autenticitatea la com-
pararea SNSR cu SNSS; p, - autenticitatea la compararea GNC cu GNA SN.

In perioada remisiei, a avut loc o diminuare notabils,
aproape dubld, a ET-1 la pacientii cu forma mixta a GNC, dar
care a ramas crescutd, depasind de 8,1 ori nivelul grupului
martor si de 9,4 ori - valorile indicatorului dat, comparativ cu
GNA, sindrom nefrotic.

Discutii

in acest studiu, au fost constatate nivele semnificativ spo-
rite ale ET-1 in urina la copiii cu diferite forme ale GN, atat in
perioada de acutizare, cat si remisiune, cele mai inalte valori
fiind inregistrate la copiii cu GNC, forma nefrotica.

Crestera nivelului ET-1 in urind la copiii cu glomerulo-
nefrita indica la activarea sintezei acestei peptide de catre
elementele structurale renale. Sinteza renald a ET-1 poate fi
stimulata de citokine, factori de crestere, chemokine, factori
vasoactivi, hormoni, specii reactive ale oxigenului, colesterol
si alte substante. Insusi excesul de proteine alimentare, supra-
incarcarea cu proteine, stimuleaza productia de ET-1 de catre
tubii proximali renali, fapt ce poate fi de importanta critica in
progresarea bolilor renale. In plus, ET-1 poate induce reduce-
rea nefrinei de catre podocite, leziunea carora se considera
principala cauza a proteinuriei [11].

Dupa cum s-a mentionat anterior, vasoconstrictia renala
puternica ar putea contribui la scaderea fluxului sanguin si a
ratei de filtrare glomerulara. De asemenea, ET-1 reflecta stre-
sul oxidativ si inflamatia in rinichi .
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to the control group. At the same, time significant changes in
the concentration of ET-1 in urine when comparing groups of
patients with AGN SS nephrotic syndrome and SR nephrotic
syndrome in the relapse and remission period have not been
detected. During remission it was recorded a significant drop
of ET-1 values. At the same time, it was established that this
index not only returned to normal but also it decreased by 12-
20%, all these without statistical relevancy. There has been
identified a marked 16.9 fold increase of ET-1 concentrations
in urine of patients with CGN mixed form during relapse com-
pared to the control group, which exceeded by 10 times the
group of patients with AGN nephrotic syndrome.

Table 1. Urine endothelin levels (ng/ml) in children with glomeru-
lonephritis.

Group of patients relapse remission
Control (n=20) 82.50+6.72

Acute glomerulonephritis, 139.10+£12.08** 71.00+5.08
nephrotic syndrome (n=40) p,<0.001
Acute glomerulonephritis, 130.40+£7.35%* 66.10+5.41
nephrotic syndrome, p,>0.05 p,<0.001
steroid-sensitive (n=25)

Acute glomerulonephritis, 147.60+£16.65* 75.90+4.71
nephrotic syndrome, steroid p,>0.05 p,<0.01
-resistant (n=15) p,>0.05

1391.60+£241.95%** 670.10+£54.74***
p,<0.001 p,<0.05, p,<0.01

Chronic glomerulonephritis,
mixed form (n=20)

Note: statistically significant difference comparing to values of control
group: *p<0.05; **p<0.01; ***p<0.001; p, - authenticity compared to the
respective index, registered in the relapse period; p, -authenticity when
comparing SRNS with SSNS; p, - authenticity when comparing NS in AGN
and CGN.

During remission a significant, almost double decrease of
ET-1 level has been noted in patients with mixed form of CGN,
but it remained high exceeding by 8.1 times the control group
and by 9.4 times the values of this index compared with AGN
nephrotic syndrome.

Discussions

In this study, we have obtained significantly increased lev-
els of ET-1 concentrations in the urine of children with various
forms of GN during relapse and remission, the highest values
being recorded in children with mixt form CGN.

Increase of the level of ET-1 in urine of children with
glomerulonephritis indicates the activation of the synthesis
of this peptide by structural elements of kidneys. Renal syn-
thesis of ET-1 can be stimulated by cytokines, growth factors,
chemokines, vasoactive factors, hormones, reactive oxygen
species, cholesterol and other substances. Excess protein from
food and overload with protein stimulate the production of
ET-1 by the renal proximal tubules, which can be critical in the
progression of renal diseases. In addition the ET-1 can induce
the reduction of podocytes that are considered to be the main
cause of proteinuria [11].



Studiile din ultimii ani au adus tot mai multe dovezi expe-
rimentale si clinice, precum cd ET-1, actionand primar prin re-
ceptorii endotelinei, poate juca un rol important in dezvolta-
rea proteinuriei, leziunilor glomerulare, fibrozei si inflamatiei,
iar folosirea antagonistilor receptorilor ET poate Incetini pro-
gresia bolii renale, In primul rand, prin reducerea tensiunii ar-
teriale si a proteinuriei [12].

intr-un studiu preclinic recent, Tobe S. et al. (2015), aduce
dovezi consistente privind utilizarea antagonistilor ET pen-
tru tratamentul maladiilor renale, In general, si a nefropatiei
diabetice, In particular [13]. Alte studii preclinice au demon-
strat regresia injuriei glomerulare si podocitare In modelele
de BCR, care este mediata de receptorii ETA - efecte, care sunt
insotite de ameliorarea proteinuriei [14].

Nivelele de ET-1 In uring, mai scazute in SNSS si SNSR in
remisie, comparativ cu perioada de acutizare, cu reducerea
indicilor clinico-paraclinici (rezolutia edemelor, proteinuriei,
normalizarea albuminemiei), constatate In cercetarile noas-
tre, se datoreaza tratamentului cu steroizi, imunosupresoare
si administrarea IECA. Rezultatele obtinute confirma rezul-
tatele prezentate de alti cercetatori. Astfel, Barton M. (2008),
a stabilit ca mai multe medicamente antiproteinurice, inclu-
zand IECA, antagonisti ai receptorilor angiotensinei, statine
si anumite blocante ale canalelor de calciu, inhiba formarea
endotelinei-1 [8]. Studii clinice au demonstrat ca inhibitori ai
sistemului renind-angiotensina-aldosteron (SRAA), cum ar fi
inhibitorii enzimei de conversie ai angiotensinei (IECA) sau
blocantii receptorilor angiotensinei (BRA), incetinesc progre-
sia BCR. Prin mecanisme, in special, independente de presiu-
ne, aceste medicamente nu numai ca intarzie progresia injuri-
ei glomerulare, dar pot chiar inversa proteinuria la pacientii
cu maladii cronice proteinurice [8].

in GNC, in perioada remisiei, In rezultatul tratamentului
aplicat, a fost observata o diminuare notabild a nivelelor de
endoteling, care n-au atins, totusi, valorile grupului de control,
ceea ce sugereaza ca remisiunea este, pana la urma, incom-
pleta. Cura de tratament, doar partial, contribuie la reducerea
nivelului ET-1.

Pe de alta parte, studiile preclinice au demonstrat ca
antagonistii receptorilor endotelinei pot inversa boala prote-
inurica renald si glomeruloscleroza, iar studiile preliminare,
efectuate la persoanele suferinde de boli renale, au demon-
strat ca aceste medicamente au efecte antiproteinurice remar-
cabile, care sunt aditive celor produse de terapia antiproteinu-
rica standard [8].

Aceste rezultate vin sa sustind, odata in plus, rolul ET-1 in
patogenia glomerulonefritei si justifica necesitatea utilizarii
antagonistilor ET-1 ca o noua optiune terapeutica in patologia
data. Sunt necesare studii clinice suplimentare pentru a inta-
ri aceste observatii si pentru a obtine o abordare terapeutica
eficienta si, eventual, diferentiatd, la pacientii cu glomerulo-
nefrita.

Endotelina urinard la copii cu glomerulonefritd

As mentioned above, marked renal vasoconstriction, may
contribute to the decrease of blood flow and glomerular filtra-
tion rate (GFR), also, ET-1 increases oxidative stress and in-
flammation in kidneys.

Inrecentyears studies in this domain have brought increas-
ing evidence of experimental and clinical character that ET-1
primary acts through endothelin receptor may play important
role in the development of proteinuria, glomerular damage,
fibrosis and inflammation. Use of receptor antagonists ET are
able to slow down the progression of kidney diseases prima-
rily by reducing blood pressure and proteinuria [12].

In a recent preclinical study Tobe S. et al. (2015) bring sub-
stantial evidence on the use of ET antagonists in the treatment
of kidney disease in general and diabetic nephropathy in par-
ticular [13]. Other preclinical studies have repeatedly shown
the regression of glomerular and podocyte injuries in CRD
models, which is carried out by ETA receptors, effects that are
accompanied by proteinuria amelioration [14].

Levels of ET-1 in urine are lower in SSNS and SRNS remis-
sion period, compared to the relapse period, they manifest
with decrease of clinical and laboratory indices (resolution
of edema, proteinuria, and normalization of albumin). These
indices were established due to the treatment which included
steroids, immunosuppressants and administration of ACE in-
hibitors. These data are in compliance with the results of the
research study. Thus, Barton M. (2008), have determined that
several antiproteinuric drugs such as angiotensin converting
enzyme inhibitors, angiotensin receptor antagonists, statins
and certain calcium channel blockers inhibit the formation of
endothelin-1 [8]. Clinical studies have shown that inhibitors
of the renin-angiotensin-aldosterone system (RAAS) such as
inhibitors of angiotensin converting enzyme (ACE) or the an-
giotensin receptor blockers (ARB) slow down the progression
of CRD. Especially through mechanisms independent of pres-
sure, these drugs not only delay the progression of glomerular
injury, but may even reverse proteinuria level in patients with
chronic proteinuric diseases [8].

In remission period of CGN, as a result of the treatment,
we noticed diminution of endothelin levels that did not reach
levels of the control group, suggesting that recovery is incom-
plete. The course of treatment, only partially, helps to elimi-
nate disturbances ET-1 level.

On the other hand, pre-clinical studies have demonstrated
that antagonists of endothelin receptors can reverse the CKD
and glomerulosclerosis. Preliminary studies in humans with
renal disease have shown that these drugs have remarkable
antiproteinuric effects, that are additive in standard antipro-
teinuric therapy [8].

These results further support the role of ET-1 in the patho-
genesis of glomerulonephritis and justify the need for ET -1
antagonists as a new therapeutic option in GN nephrotic syn-
drome. Further clinical studies are needed to reinforce these
observations for to obtain a differentiated and potentially ef-
fective therapeutic approach in patients with GN.
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Concluzii

Determinarea ET-1 in urina poate fi un marker important,
noninvaziv, pentru aprecierea injuriei renale In glomerulone-
frita la copii, diferentierea diagnostica noninvaziva a diferitor
variante ale maladiei, monitorizarea evolutiei si elaborarea
strategiilor de tratament renoprotector.
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Conclusions

Determination of ET-1 in urine may be an important mark-
er for non-invasive assessment of renal injury in glomerulone-
phritis in children, non-invasive diagnostic differentiation of
several variants of the disease, monitorization of the evolution
and development of new kidney protective treatment strate-
gies.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Ramane neelucidat rolul dereglarilor hemodinamice
in instalarea trombozei venoase in hipertensiunea portala
asociata cirozei hepatice. De asemenea, nu au fost elucidati
marcherii dopplerografici care reflecta progresia procesului
patologic si rolul lor predictiv in evolutia trombozei pe axul
venos spleno-portal, in ciroza hepatica.

Ipoteza de cercetare

Indicatorii dopplerografici sufera modificari semnifica-
tive Tn cazul trombozei axului venos spleno-portal cu divers
grad de manifestare. Acesti indicatori ar putea fi utilizati in
scop predictiv pentru tromboza axului venos spleno-portal.

Noutatea adusa literaturii stiintifice din domeniu

A fost constatat ca indicele hipertensiunii portale (IHTP)
peste 2,1 are o sensibilitate diagnostica de 91%, o specificita-
te de 74% si o AUC (ROC) de 0,808.

Rezumat

Introducere. Tromboza portald, odata aparuta, include
diverse implicatii clinice, cum ar fi agravarea hipertensiunii
portale, instalarea ascitei rebele tratamentului cu diuretice,
cresterea incidentei encefalopatiei portale si a sindromului
hepatorenal. Este dovedit faptul ca dereglarile circulatiei he-
patice, secundare modificarilor morfologice avansate din ciro-
za hepatic3, creaza premize pentru aparitia trombozelor ve-
noase pe axul spleno-portal. Sunt necesare metode imagistice
accesibile de evaluare a modificarilor hemodinamice asociate
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What is not known yet, about the topic

It is still unknown the role of hemodynamic disorders in
venous thrombosis in patients with portal hypertension due
to liver cirrhosis. Also, dopplerography markers that reflect
the progress of the pathological progress and their predictive
role in the evolution of thrombosis in the spleno-portal venous
axe in patients with liver cirrhosis have not been elucidated.

Research hypothesis

Dopplerography indicators suffer significant modifications
in cases of thrombosis of the spleno-portal venous axe of di-
fferent degree. These indicators could be used for predictive
purposes of spleno-portal venous axe thrombosis.

Article’s added novelty on this scientific topic

It has been established, that the portal hypertension index
(PHTI) greater than 2.1 has a diagnostic sensibility of 91%,
specificity of 74% and AUC (ROC) of 0.808.

Abstract

Introduction. Once appeared, portal thrombosis includes
several clinical implications, such as: worsening of portal hy-
pertension, installation of non-responsive to diuretics ascites,
elevation of portal encephalopathy and hepato-renal syn-
drome. It is a proven fact that, disturbances of liver circula-
tion secondary to advanced morphological modifications from
liver cirrhosis creates premises for thrombosis of the spleno-
portal venous axe. Accessible imagistic methods are necessary
to evaluate hemodynamic modifications associated to liver cir-
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cirozei hepatice. Studiul prezent a avut drept scop indentifi-
carea indicatorilor hemodinamici dopplerografici cu valoare
predictiva importanta pentru evolutia complicatiilor trombo-
tice asociate hipertensiunii portale cirogene.

Material si metode. Grupul de cercetare a inclus 111
pacienti, diagnosticati clinico-bilogic si imagistic cu ciroza he-
patica. Au fost evaluate sindroamele citolitic, colestatic, hepa-
topriv. Morfologia hepatica, inclusiv, personalizarea arborelui
vascular, a fost evaluatd prin ecografie conventionala si dop-
pler duplex color. La prelucrarea datelor au fost utilizate mo-
dule de analiza statistica variationala, calculul indicatorilor de
sensibilitate si specificitate.

Rezultate. Viteza medie ponderata in timp in vena portd a
fost semnificativ redusa la pacientii cirotici cu tromboze in di-
ferite segmente ale axului spleno-portal: 11,00+0,73 cm/sec,
comparativ cu cazurile, In care sistemul venos a fost permia-
bil: 13,60+0,22 cm/sec (p<0,001). A fost constatat ca indicele
vascular portal a diminuat important -7,00+0,71, iar indicele
hipertensiunii portale a crescut -2,90+0,23 (p<0,001), trom-
boza portala a fost mai frecvent stabilita la indicele hiperten-
siunii portale >2,1 (RP +3,5).

Concluzii. Evaluarea indicatorilor hemodinamici prin eco-
grafie doppler duplex color a permis identificarea parametri-
lor cu valoare de pronostic in evolutia trombozelor portale,
asociate cirozei hepatice.

Cuvinte cheie: ciroza hepatica, indicatori hemodinamici,
tromboza portald, ecografie doppler duplex color.

Introducere

Ciroza hepaticd, pe parcursul multor decenii, a avut un
statut de maladie hipocoagulantd, asociata cu un deficit de
sinteza hepatica a factorilor de coagulare (protrombina) si
prezenta trombocitopeniei. Studiile actuale au demonstrat ca
in ciroza, concomitent, exista si un deficit de sinteza de factori
anticoagulanti, asa ca proteina C, S, antitrombina si o majorare
de factori procoagulanti: factorul VIII, factorul Willebrand. in
norma, acesti factori sunt intr-un echilibru, situatie care este
grav compromisa in maladia hepatica cronica si, astfel, deter-
minad evolutia unei stari procoagulante. Aceasta explica rezul-
tatele studiilor epidemiologice recente referitor la sporirea
incidentei trombozelor in ciroza hepatic3, care oscileaza intre
7,45119,0% [1, 2].

Dereglarile severe ale circulatiei hepatice, cauzate de mo-
dificari morfologice avansate creaza, in rezultat, premize pen-
tru tromboze la diferite nivele pe axul spleno-portal, care alte-
reaza si mai grav functia hepatica. Tromboza portala serveste
drept indicator al unui stadiu avansat de depresie hepatica si
necesita un diagnostic si tratament prompt. Utilizarea de ruti-
na a ecografiei Doppler color in monitorizarea pacientilor cu
ciroza hepatica a crescut proportia diagnosticului de trombo-
za a venei porte la acesti pacienti [3]. [storia naturala a trom-
bozei portale in ciroza si impactul acesteia asupra evolutiei
bolii este studiat insuficient, dar este clar ca ar putea creste
morbiditatea si mortalitatea asociata [4].

Merita mentionat si faptul ca, in prezent, nu exista o opi-
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rhosis. The present study had the aim to identify dopplerogra-
phy hemodynamic indicators with predictive value, important
for evolution of thrombotic complications associated to portal
hypertension in cirrhosis.

Material and methods. The research group included 111
patients, diagnosed clinically, biologically and via imagistic
methods with liver cirrhosis. The following syndromes have
been evaluated: cytolytic, cholestatic, and hepatoprive. Liver
morphology, personalization of the vascular tree inclusive,
was evaluated using conventional echography and colour du-
plex Doppler. Data process was made using variational statis-
tics analyse modules, and calculating indicators of sensibility
and specificity.

Results. Mean portal velocity was significantly reduced
in cirrhotic patients with thrombosis in different segments of
the hepato-portal venous axe: 11.0+0.73 cm/sec comparing
to cases where the venous system was permeable 13.6+0.22
cm/sec (p<0.001), it was established that the portal venous
index was significantly diminished -7.00+0.71, and portal hy-
pertension index was elevated -2.90+0.23 (p<0.001), portal
thrombosis was seen more often at portal hypertension index
greater than 2.1 (RP +3.5).

Conclusions. Evaluation of hemodynamic indicators by
means of duplex colour Doppler echography offered the possi-
bility to identify parameters with prognostic value in the evo-
lution of portal thrombosis associated to liver cirrhosis.

Key words: liver cirrhosis, hemodynamic indicators, por-
tal thrombosis, duplex colour Doppler echography.

Introduction

For many decades, liver cirrhosis had a status of a hypoco-
agulation disease, associated with a deficit of liver synthesis of
coagulation factors (prothrombin, thrombin time) and pres-
ence of thrombocytopenia. Actual studies proved that in liver
cirrhosis there is also found a synthesis deficit of anticoagula-
tion factors such as protein C, S, antithrombin and an elevation
of coagulation factors such as factor VII, Willebrand factor. In
healthy subjects, these factors are in equilibrium, situation
that is compromised in chronic liver disease, fact which deter-
mines the evolution of a procoagulation status. This explains
the results of recent epidemiological studies regarding the rise
in thrombosis incidence in liver cirrhosis, varying between 7.4
and 19.0% [1, 2].

Severe liver circulatory disturbances, caused by advanced
morphological changes leads to premises for thrombosis at
different levels of the spleno-portal venous axe, which results
in worsening of the liver function. Portal thrombosis serves
as an indicator for an advanced stage of liver depression and
needs prompt diagnosis and treatment. Routine use of color
Doppler echography in patient increased the rate of portal
thrombosis diagnosis in these patients [3]. Natural history of
portal thrombosis in liver cirrhosis and its impact on the dis-
ease evolution is insufficiently studied, but it is obvious that it
could increase associated morbidity and mortality [4].

It is worth to mention that today, there is no unique opin-



nie unica despre caracteristicile modificarii fluxului sanguin la
pacientii cu complicatii trombotice [5, 6]. Aceste date impun
analiza minutioasa a aspectelor imagistice, deosebit de impor-
tante In ceea ce priveste predictia pe termen scurt si mediu a
evolutiei pacientului cirotic.

Urmand aceste premize, cercetarea de fatd si-a propus sa
evalueze statutul hemodinamic hepatic, utilizdnd ecografia
Doppler duplex color, din punctul de vedere al impactului
acesteia asupra evolutiei trombozelor portale in hipertensi-
unea portald, asociata cirozei hepatice, scopul fiind de a in-
dentifica parametrii dopplerografici predictivi complicatiilor
trombotice.

Material si metode
In perioada anilor 2012-2014, in Departamentul de hepa-
tologie al Spitalului Clinic Republican, au fost cercetati 111
pacienti, diagnosticati cu ciroza hepatica de etiologii diverse
(preponderent, virala). A fost efectuat un studiu clinic pro-
spectiv, consecutiv, descriptiv.
Aprobarea eticd
Mentinerea prospectivd a bazei de date a pacientilor cu
ciroza hepatica, cat si posibilitatea analizei datelor colec-
tate, a fost aprobata de catre Comitetul de Etica a Cerceta-
rii al Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, Chisinau, Republica Moldova, in cadrul proiectu-
lui de cercetare in doctoratla data de 18.02.2013 (presedintele
CEC - Mihail Gavriliuc).
Parametrii inregistrati
Pacientii au avut un bilant clinico-bilogic desfasurat. Au
fost evaluate sindroamele citolitic, colestatic, hepatopriv. Eva-
luarea severitatii dereglarilor hemodinamice a fost studiata
prin ecografie Doppler duplex color, care a inclus caracteristi-
cile fluxurilor arteriale si venoase in bazinul hepato-lienal, cu
aprecierea indicilor de impendantd, de congestie, spleno-por-
tal, vascular portal, indicelui hipertensiunii portale. In cadrul
studierii hemodinamicii vasculare, au fost utilizati urmatorii
indicatori pentru estimarea hipertensiunii portale cirogene:
®» IC (indicele de congestie) = PR?/ viteza medie vena porta
(cm/s);
= ISP (indicele spleno-portal) = viteza flux v. lienala / vite-
za flux v. porta x 100%;
= [HTP (indicele hipertensiunii portale) = RI a. hepatica x
0,69 x Rl a. lienala x 0,87 / viteza medie v. port3d;
= [VP (indicele vascular portal) = VMPT (viteza medie pon-
deratd in timp) in vena porta / PI (indicele de pulsatili-
tate) a. hepatica.

Imaginile au fost achizitionate cu aparatul de ecografie Lo-
giq E9, Voluson E8. In cadrul studiului a fost construitd cur-
ba ROC pentru IHTP >2,1 pentru prognozarea complicatiilor
trombotice. Teste statistice aplicate: pentru parametrii cu
date continui - analiza variantei (ANOVA), pentru compararea
proportiilor - testul compararilor multiple Dunns.

Rezultate
Varsta medie a pacientilor selectati a fost de 48,4 de ani. Din
punct de vedere al distributiei pe sexe: barbati - 46 (41%), fe-
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ion regarding the characteristics of blood flow modifications
in patients with thrombotic complications [5, 6]. These data
sustain the need of a meticulous analysis of imagistic aspects
of great importance in predicting on short and medium term
prognosis in cirrhotic patients.

Following these premises, this study’s aim was to evalu-
ate the hemodynamic liver status using duplex color Doppler
echography, from the perspective of its impact on the evolu-
tion of portal thrombosis in portal hypertension associated
with liver cirrhosis, the main scope was to identify Doppler
parameters that can predict thrombotic complications.

Material and methods
During 2012-2014, in the Department of hepatology of the
Republican Clinical Hospital, 111 patients with liver cirrhosis
(of different etiology, most of them - viral) were studied. A
prospective, consecutive, descriptive clinical study was made.
Ethical approval
Maintenance of a prospective database of patients with liv-
er cirrhosis and the possibility to analyze collected data was
approved by the Ethics Committee of the Nicolae Testemitanu
State University of Medicine and Pharmacy, Chisinau, Republic
of Moldova, during the doctorate research from 18.02.2013,
president of the Research Ethics Committee - Mihail Gavriliuc.
Registered parameters
Patients had a detailed clinical and biological balance.
Cytolytic, cholestatic and hepatoprive syndromes have been
evaluated. The severity of hemodynamic modifications was
evaluated via color duplex Doppler echography that included
characteristics of the arterial and venous blood flow in the ba-
sin of spleno-hepatic vessels, with appreciation of impedance
index, congestion index, spleno-portal index, vascular portal
index, and portal hypertension index. During vascular hemo-
dynamic study the following indicators were used in order to
estimate the cirrhotic portal hypertension:
= CI (congestion index) = PR? / mean speed in portal vein
(cm/s);
= SPI (spleno-portal index) = Flow speed of splenic vein /
flow speed of portal vein x 100%;
= PHTI (portal hypertension index) = RI hepatic artery x
0.69 x Rl splenicartery x 0.87 / mean portal venous flow;
= PVI (portal vascular index) = PVV (mean portal vein velo-
city) / PI (pulsatility index) of hepatic artery.

Images were obtained with the echography device Logiq
E9, Voluson E8. During the study, the ROC curve was calculated
for PHTI >2.1 in order to forecast thrombotic complications.
Applied statistical tests: for parameters with continuous data
- variation analysis (ANOVA), for proportion comparison -
Dunn’s multiple comparison test.

Results

Mean age of selected patients was 48.4 years. Gender
distribution was: 46 males (41%) and 65 females (58%).
In this study, 11 cases (11.8%) from the integral group had
thrombotic complications. Out of them, only one patient had
complete thrombosis (0.9%), partial thrombosis - 8 patients
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Fig. 1 Tromboza completa a venei porte si ramurilor ei. Aspect ecografic. Sagetile indicd la mase trombotice in lumenul vascular.

Fig. 1 Complete thrombosis in portal vein and its branches - echographic aspect. Arrow shows thrombotic masses in vessel lumen.

Fig. 2 Un tromb parietal, recanalizat dupa tratament. PVI - 10; PHTI - 2,0. (A) - mase trombotice in lumenul vascular;
(B) - defect de umplere in Doppler color.

Fig. 2 Parietal thrombus with re-canalization after treatment. PVI - 10, PHTI - 2.0. (A) - thrombotic mass in vessel lumen;
(B) - filling deffect in color Doppler.

mei - 65 (58%). In cadrul acestui studiu, in 11 cazuri (11,8%)
din lotul integru, au fost evidentiate complicatii trombotice.
Dintre acestea, tromboza completa a fost prezenta intr-un caz
(0,9%), partiala - in 8 cazuri (7,2%), modificari post-trombo-
tice reziduale - in 2 cazuri (1,8%). O imagine tipica ecografica
pentru tromboza completa este prezentata in Figura 1. Reca-
nalizarea, dupi tratament, este prezentati in Figura 2. Intre
clasele Child-Pugh, pacientii au fost distribuiti, practic, la ega-
litate: 4 cazuri - clasa A, 4 - clasa B si 3 - clasa C.

Tromboza in sistemul portal este una din complicatiile
vasculare, care deregleaza progresiv hemodinamica deja
compromisi in cadrul cirozei hepatice. In studiu, am con-
fruntat parametrii dopplerografici, care descriu mai complex
particularitatile circulatorii pe versantul arterial si cel venos,
pentru a evidentia indicatorii cu predictie mai importanta
pentru trombozele portale (Tabelul 1).

Viteza medie ponderata in timp in vena porta a fost sem-
nificativ redusa la pacientii cirotici cu tromboze partiale in
diferite segmente ale axului spleno-portal. Atestam faptul

(7.2%), residual post-thrombotic modifications in 2 patients
(1.8%). A typical echographic image for complete thrombosis
is shown in Figure 1. Re-canalization after treatment is shown
in Figure 2. According to Child-Pugh classification, patients
were distributed almost equally: 4 cases —-from class A, 4 cases
- from class B and 3 cases - from class C.

Thrombosis in the portal system is one of the vascular com-
plications that passively disturbs the already compromised
hemodynamics in liver cirrhosis. During the study dopplerog-
raphy parameters were faced that describe best the circula-
tory peculiarities on the arterial and venous plexus in order
to distinguish indicators with the highest prediction for portal
thrombosis (Table 1).

Mean portal vein velocity was significantly reduced in cir-
rhotic patients with partial thrombosis in different segments
of the spleno-portal axe. We attest the fact that the conges-
tion index had a two fold increase in the group of patients
with thrombotic complications. A relevant aspect was a hy-
per dynamic splenic circulation associated with redirection



ca indicele de congestie a fost majorat de doua ori in gru-
pul cu complicatii trombotice. Un aspect relevant a consti-
tuit prezenta circulatiei hiperdinamice splenice, asociata cu
redirectionarea fluxului sangvin, demonstrat in studiul nostru
prin majorarea importantd a indicelui splenoportal (60%). Va-
lori diferite ale IVP si IHTP, statistic semnificative, comparativ
intre grupul de pacienti care nu au suportat tromboze portale
si cei cu tromboze partiale, au fost inregistrate in urma cacula-
rii indicatorilor dopplerografici. Astfel, a fost constatat ca [VP
a diminuat semnificativ, iar IHTP a crescut progresiv in cazuri-
le cu complicatii trombotice (Tabelul 1).

Tabelul 1. Corelarea dintre indicatorii dopplerografici in functie
de gradul de tromboza a axului venos spleno-portal.

Schimbari re-
ziduale post-
trombotice
(n=2)

PVV' in vena porta, 13,60+0,22 11,00+0,73 13,00+1,00 <0,001
cm/sec

Tromboza  Tromboza
Indicator absenta partiala
(n=100) (n=8)

CIt 0,10+0,00  0,20+0,03  0,10+0,00 <0,001
SPI%, % 50+0,01 60+0,08 30+0,00 <0,001
PVI® 9,80+0,25  7,00£0,71  8,0+0,00 <0,001
PHTI* 2,10£0,06  2,90+0,23  2,00+0,00 <0,001

Notd: "~ velocitatea medie in vena portd; *- indicele de congestie; *- in-
dicele spleno-portal; §- indexul vascular portal; #~ indexul de hipertensiune
portala. Teste statistice aplicate: pentru parametrii cu date continui ANOVA;
pentru compararea proportiilor - testul compararilor multiple Dunn.

Toti pacientii diagnosticati cu tromboze au urmat mai
multe evaluari imagistice succesive prin intermediul eco-
dopplerografiei. O hemodinamica ameliorata semnificativ
au prezentat pacientii examinati dupa un tratament anticoa-
gulant, cu o recanalizare suficientd a fluxului sanguin. Astfel,
s-a constatat majorarea VMPT in vena porta (13,0+1,0 cm/s),
imbunatatirea circulatiei hepatopetale, exprimata prin dimi-
nuarea ISP (30%). Analiza IVP si IHTP la pacientii cu modi-
ficari post-trombotice reflecta o imbunatatire a acestor para-
metri dupa recanalizarea sistemului venos (Figura 2), dar, in
unele cazuri, nu a fost atestata (3 pacienti - 27%) o ameliora-
re semnificativa a parametrilor hemodinamici, comparativ cu
cei, care nu au avut aceasta complicatie (Tabelul 1).

Majoritatea cazurilor cu IVP<9,6 si IHTP>2,1 au fost aso-
ciate cu modificari trombotice. Astfel, indicatorii respectivi
prezinta o predictie acceptabild pentru aceste complicatii (Ta-
belul 2).

Tabelul 2. Valoarea diagnostica a indicilor hemodinamici dop-
plerografici.

Indicatorii dopplerografici in tromboza portald

of the blood flow, proven in our study by an important eleva-
tion of the spleno-portal index (60%). Different values of PVI
and PHTI, significant statistically, were registered between
patients without portal thrombosis and patients with partial
thrombosis after calculating dopplerography indicators; this
was it was established that PVI was importantly diminished
and PHTI elevated progressively in cases of thrombotic com-
plications (Table 1).

Table 1. Corelation between dopplerography indicators with
thrombosis in the spleno-portal venous axe.

Absent Partial Residual post-

Indicator thrombosis thrombosis thror.n.bot}c
(n=100) (n=8) modifications
(n=2)

PVV* in portal vein, 13.60+0.22 11.00+0.73  13.00+1.00 <0.001
cm/sec

cIt 0.10+0.00  0.20+0.03 0.10+0.00 <0.001
SP1%,% 50£0.01 60+0.08 30+0.00 <0.001
PVIS 9.80£0.25  7.00+0.71 8.0+0.00 <0.001
PHTI* 2.10£0.06  2.90+0.23 2.00+0.00 <0.001

Note: - mean portal vein velocity; - congestive index; *- spleno-portal in-
dex; - portal vascular index; #*~ portal hypertension index. Applied statisti-
cal tests: for parameters with continuous data - variation analysis (ANOVA),
for proportion comparison - Dunn’s multiple comparison test.

All patients diagnosed with thrombosis followed multiple
successive imagistic evaluations via Doppler echography. A
significant hemodynamic amelioration was seen in patients
examined after anticoagulation treatment, with sufficient re-
canalization of the blood flow. In this way, it was attested an
increase in PVV 13.0+£1.0 cm/s, improvement of hepatopetal
circulation expressed by a decrease in SPI (30%). Analysis of
PVI and PHTI in patients with post-thrombotic modifications
reflects improvement of these parameters after re-canaliza-
tion of the venous system (Figure 2), but in some cases, sig-
nificant improvement of hemodynamic parameters was not
attested (3 patients - 27%) comparing with patients that did
not have this complication (Table 1).

The majority of cases with PVI<9.6 and PHTI>2.1 were as-
sociated with thrombotic modifications. Thus, these indica-
tors have an acceptable predictive value for these complica-
tions (Table 2).

Tabel 2. Diagnostic value of dopplerography hemodynamic indexes.

Parameters  Se, % Sp, % PPV, % NPV, % PR+ PR-

Parametri Se, % Sp,% VPP% VPN,% PR+ PR-
PVI<9,6 91 60 22 98 2,2 0,15
PHTI>2,1 91 74 30 98 3,5 0,12

Acesti indicatori patologici au avut o sensibilitate de 91%

PVI<9.6 91 60 22 98 2.2 0.15
PHTI>2.1 91 74 30 98 3.5 0.12

These pathological indicators has a sensibility of 91% and
specificity of 74% for PHTI and a 91% sensibility and 60%
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Fig. 3 Curba ROC pentru predictia trombozei portale, construite pentru PHTI >2,1.

Fig. 3 ROC curve for prediction of portal thrombosis, built for PHTI >2.1.

si o specificitate de 74% pentru IHTP; o sensibilitate de 91%
si o specificitate de 60% - pentru IVP. A fost stabilit ca raportul
de probabilitate pentru aparitia trombozei portale este de 3,5
ori mai mare (RP +3,5) 1n caz de IHTP>2,1 si, corespunzator,
de 2,2 ori mai mare (RP +2,2) in cazul cand IVP<9,6. Curba
ROC, care reprezintd sensibilitatea si specificitatea pentru
IHTP>2,1 este prezentata in Figura 3.

Duscutii

Complexitatea dereglarilor circulatorii in cadrul cirozei he-
patice si riscul potential de a dezvolta complicatii trombotice
pe parcursul evolutiei maladiei, a indreptatit selectarea atenta
a cazurilor cu risc major pentru aparitia trombozelor pe axul
spleno-portal, asociat cu modificari hematologice importante,
ce compromit si mai mult starea pacientului tarat hepatic. Pari-
kh (2010), confirma ca diminuarea progresiva a fluxului portal
este unul din factorii hemodinamici predictivi trombozei [2].
Rezultate similare au fost determinate si in studiul nostru: la
diminuarea progresiva a vitezei medii in vena porta, pacientii
dezvoltau, pe parcurs, tromboze pe axul spleno-portal [7]. In
asa mod, e posibil de selectat pacientii cu risc sporit pentru
aceasta compicatie. Compromiterea severa a circulatiei, atat
pe versantul venos, cat si pe cel arterial, exprimata prin agra-
varea [HTP si IVP, a fost asociata intr-un numar mare de cazuri
cu tromboze portale, fapt ce a permis evidentierea parametri-
lor cu valoare de pronostic pentru aparitia acestor complicatii.
Prin urmare, hemodinamica compromisa in ciroza hepatica,
reflectata prin acesti parametri, poate servi drept un test im-
portant pentru screeningul acestor complicatii si, mai putin,
drept un test specific.

Congestia venoasa progresiva a parenchimului hepatic,
exprimata prin dereglari hematologice avansate si circulatie

specificity for PVI. [t was established that the probability ratio
for portal thrombosis is 3.5 fold increased (PR +3.5) in case
of PHTI>2.1 and 2.2 fold increased (PR +2.2) in cases when
PVI<9.6. ROC curve, which represents sensibility and specific-
ity for PHTI>2.1 is presented in Figure 3.

Discussions

The complexity of circulatory disturbances in cases of liver
cirrhosis and the potential risk of developing of thrombotic
complications during the evolution of the disease straightened
the careful selection of cases with major risk for thrombosis in
the spleno-portal axe associated with hematological complica-
tions that compromise even more the liver dragged patient.
Parikh (2010), confirms that the progressive reduction of the
portal flow is one of the hemodynamic predictive factors for
thrombosis [2]. Similar results were determined in our study
as well: at progressive reduction of the mean flow in the por-
tal vein, patients developed in time thrombosis in the spleno-
portal venous axe [7]. Thereby, it is possible to select patients
with high risk for this complication. Severe compromise of
circulation both in the arterial and venous basins, expressed
through worsening of PHTI and PVI was associated in a big-
ger number of cases with portal thrombosis, fact that allowed
to highlight the parameters with a predictive value for these
complications. Thus, we can conclude that compromised he-
modynamics in liver cirrhosis reflected by these parameters
can serve as an important test for screening of these complica-
tions and less as a specific test.

Progressive venous congestion of the hepatic parenchyma
expressed by advanced hematological disturbances and hy-
perdynamic circulation led to elevation of CI. Evaluation dur-
ing treatment allowed to establish an improvement in liver



hiperdinamica, a avut expresie prin sporirea IC. Evaluarea, pe
parcursul tratamentului, a permis constatarea unei circulatii
hepatice ameliorate, atat pe versantul arterial, cat si pe cel ve-
nos. Reversibilitatea si compensarea circulatiei hepato-lienale
in complicatiile trombotice a fost constatata sub actiunea unui
tratament promt. Selectarea pacientilor cu ciroza hepatica ce
prezinta risc sporit pentru decompensare si complicatii seve-
re, este esentiala pentru beneficiul curativ si speranta lor de
viata.

Concluzii

1) Indicatorii dopplerografici prezinta valori semnificativ
diferite la pacientii cu divers grad de trombozare a axu-
lui venos spleno-portal, comparativ cu pacientii cirotici
fara tromboza.

2) IHTP>2,1 are o Se de 91% si o Sp de 74%, o valoare a
AUC (ROC) de 0,808, fapt ce confirma posibilitatea uti-
lizarii lui drept parametru predictiv pentru tromboza
portala.
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circulation, both in the venous and arterial basins. Revers-
ibility and compensation of the spleno-hepatic circulation in
thrombotic complications was observed under prompt treat-
ment. Selection of patients with liver cirrhosis with high risk
for decompensation and sever complications is essential for
the curative benefits and life expectancy of these patients.

Conclusions

1) Dopplerography indicators have different values in pa-
tients with different degrees of thrombosis of the sple-
no-portal venous axe compared to cirrhotic patients
without thrombosis.

2) PHTI>2.1 has a sensibility of 91% and specificity of 74%,
AUC (ROC) value of 0.808, fact that confirms its usage as
a predictive parameter for portal thrombosis.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu se cunosc, deocamdata, particularitatile tipice clinice
si paraclinice ale formelor atipice de polineuropatie demi-
elinizanta inflamatorie cronica (PDIC), care pot avea doar
simpome senzitive, fara sldabiciune musculara, sau deficit
motor asimetric. Datele epidemiologice recente nu prezinta
clar procentajul cazurilor cu PDIC atipica din numarul total
de PDIC. Sunt necesare identificarea unor noi modalitati de
diagnostic, deoarece examenul electrofiziologic al conducerii
nervoase, standardul de aur pentru diagnosticul polineuro-
patiilor demielinizante, are o sensibililitate redusa in depis-
tarea formelor atipice de PDIC.

Ipoteza de cercetare

Formele atipice pot fi clasificate, conform prezentarii clini-
ce, In 4 grupuri mari: pur motorii, pur senzitive, multifocale
si cu afectare simetrica, distald, a muschilor. Potentialele evo-
cate somatosenzitive (PESS), punctia lombara si biopsia ner-
voasa sunt investigatii necesare pentru stabilirea diagnosti-
cului de PDIC atipica.

Noutatea adusa literaturii stintifice din domeniu

Formele atipice de PDIC reprezinta un procentaj important,
aproximativ de 50% din totalul cazurilor clinice de PDIC. Iden-
tificarea unui numar atat de mare de forme atipice a fost po-
sibila datorita aplicarii metodelor suplimentare de diagnostic.
Conform rezultatelor clinice si paraclinice obtinute in studiul
nostru, s-a elaborat algoritmul de diagnostic al formelor atipi-
ce de PDIC.
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What is not known yet, about the topic

There are still not yet known typical clinical and laboratory
peculiarities of atypical chronic inflammatory demyelinating
polyneuropathy (CIDP), ranging from only sensitive symp-
toms without weakness to asymmetric motor deficit. Recent
epidemiological data do not clearly elucidate the percentage
of cases with atypical CIDP from total CIDP types. Electrophy-
siological examination of nerve conduction, the gold standard
in diagnosing demyelinating polyneuropathies has low sensi-
bility for atypical forms of CIDP, that's why it’s necessary to
identify new ways of diagnosis.

Research hypothesis

Atypical forms can be classified according to the clinical
presentation in 4 major groups: pure motor, pure sensory, dis-
tal symmetric polyneuropathy and multifocal muscle damage.
Somatosensory evoked potentials (SSPE), lumbar puncture
and nerve biopsy investigations should be performed to esta-
blish the diagnosis of atypical CIDP.

Article’s added novelty on this scientific topic

Atypical forms of CIDP have a significant percentage, ap-
proximately 50% of all clinical cases of CIDP. Identification
of a large number of atypical forms was possible through the
application of additional diagnostic methods. A diagnostic al-
gorithm of atypical CIDP was developed according to results of
the clinical and laboratory findings.



Rezumat

Introducere. Polineuropatia demielinizantd inflamatorie
cronica (PDIC) este o afectiune dobandita a nervilor periferici
si radacinilor nervoase. Forma clinica tipica de PDIC este afec-
tarea simetrica a nervilor periferici, cu implicarea mai mult a
fibrelor motorii, decat a celor senzitive. In ghidul Federatiei
Europene de Neurologie, revizuit in anul 2010, sunt descrise
formele atipice de PDIC, care sunt mai dificil de identificat din
cauza lipsei unor criterii de diagnostic unificate. Spre deose-
bire de polineuropatiile demielinizante, majoritatea polineu-
ropatiilor axonale nu sunt tratabile. Deseori, tabloul clinic al
unei PDIC atipice mimeaza o polineuropatie axonala idiopati-
ca, astfel, fiind omisa oportunitatea instalarii unui tratament
imunomodulator, cu rezolutia ulterioara a simptomelor. Sco-
pul studiul dat a fost stabilirea criteriilor clinice si paraclinice
de diagnostic ale formelor atipice de PDIC, pentru instituirea
unui tratament imunomodulator precoce.

Material si metode. In studiu au fost inclusi 30 de pacienti
cu PDIC atipica si 30 de pacienti cu PDIC tipica. Tuturor
pacientilor li s-a efectuat examenul de stimulodetectie pe nervi,
biochimia desfiasuratd sangvind, electroforeza si imunofixa-
rea proteinelor serice. S-a efectuat biopsia de nerv fibular la
9 pacienti (4 - cu PDIC atipic si 5 - cu PDIC tipic). S-a utilizat
chestionarul Overall Neuropathy Limitation Scale (ONLS) pen-
tru aprecierea dizabilitatii functionale a pacientilor.

Rezultate. Valoarea medie ONLS in PDIC atipice a fost
de 2,43+0,29 puncte, mai mica in comparatie cu PDIC tipice
(4,17%0,24 puncte). Gamapatii monoclonale au fost decelate la
13 pacienti, ceea ce prezinta 22% dintre bolnavii cu PDIC. Cri-
teriul demielinizant cel mai frecvent observat in studiul biop-
tatului a fost micsorarea numarului de fibre mielinizate groase.

Concluzii. Examenul de stimulodetectie nu reprezinta un
test de electie pentru diagnosticul PDIC senzitive. Conform
scalei ONLS, PDIC atipice sunt mai putin invalidizante, com-
parativ cu PDIC tipice. Biopsia de nerv fibular, in cadrul PDIC,
se efectueaza doar atunci cand studiile electrofiziologice nu
prezinta criterii de demielinizare.

Cuvinte cheie: polineuropatie demielinizanta atipica, bio-
psie, criterii de diagnostic.

Introducere

Polineuropatia demielinizanta inflamatorie cronica (PDIC)
a fost descrisa, pentru prima data, in 1958 de catre Austin [1].
Datele epidemiologice recente arata o prevalentd a PDIC egala
cu 2,84 1a 100.000 de populatie in Regatul Unit [2] side 1,9 la
100.000 de populatie in Japonia (McLeod si coaut., 1999) [3].
in studiul englez, s-a demonstrat cd, mai frecvent, sufera pa-
cientii de genul masculin, prevalenta specifica de varsta atin-
gand maximul de 6,7 1a 100.000 de populatie in grupul cu var-
ste cuprinse intre 70 si 79 de ani. Incidenta maladiei este de
0,151a 100.000 de populatie [2]. S-a constatat ca varsta medie
de debut a maladiei este de 57,7 ani. intr-un studiu retrospec-
tiv, efectuat In cazurile de neuropatii cu sechele dizabilitante
la persoanele varstnice, PDIC a ocupat locul determinant se-
cundar, constituind 14% din toate neuropatiile dizabilitante In

Formele atipice de polineuropatie demielinizantd inflamatorie cronicd

Abstract

Introduction. CIDP is an acquired disorder of the periph-
eral nerves and nerve roots. Typical clinical form of CIDP is
symmetrical peripheral nerve damage involving motor fibers
more than the sensitive ones. Atypical forms of CIDP, described
in the European Federation of Neurology guideline (2010) are
more difficult to be identified because of the lack of unified di-
agnostic criteria. Most axonal polyneuropathies are not treat-
able in contrast with demyelinating polyneuropathies. Often
the clinical picture of an atypical CIDP can simulate idiopathic
axonal polyneuropathy, losing opportunity of proper immu-
nomodulation treatment with subsequent resolution of symp-
toms. The purpose of this study was determining the criteria
for clinical and laboratory diagnosis of atypical CIDP towards
an early immunomodulation.

Material and methods. The study included 30 patients
with atypical CIDP and 30 patients with typical CIDP. All pa-
tients underwent nerves conduction studies (NCS), blood was
drawn for biochemical tests, also electrophoresis and serum
protein immunofixation. Peroneal nerve biopsy was per-
formed in 9 patients (4 — with atypical CIDP and 5 patients
with typical CIDP). Overall Neuropathy Limitation Scale ques-
tionnaire (ONLS) was used for the assessment of functional
disability in all patients.

Results. The mean value ONLS within atypical CIDP was
2.43+0.29 points, lower compared to typical CIDP (4.17+0.24
points). Monoclonal gammopathies were found in 13 patients,
representing 22% of patients with CIDP. Demyelinating cri-
teria most frequently observed in the biopsy material is de-
creased number of myelinated thick fibres.

Conclusions. NCS is not a gold standard for diagnosis
atypical sensory CIDP. According to ONLS scale, atypical CIDP
are less disabling compared with typical CIDP. Peroneal nerve
biopsy within CIDP is performed only when electrophysiologi-
cal studies do not elucidate demyelination criteria.

Key words: atypical demyelinating polyneuropathy, biop-
sy, diagnostic criteria.

Introduction

CIDP have been described for the first time in 1958 by Aus-
tin [1]. Recent epidemiological data show a prevalence of CIDP
equal to 2.84 per 100.000 population in the UK [2] and 1.9
per 100.000 population in Japan (McLeod et al., 1999) [3]. In
the English study was demonstrated that CIDP predominantly
affect males with specific prevalence reaching the maximum
6.7 per 100.000 population aged between 70 and 79 years.
The incidence of the disease represents 0.15 per 100.000
population [2]. In a retrospective study involving elder sub-
jects with neuropathy, associated with disability, CIDP ranked
second, constituting 14% of all disabling neuropathies in this
age group [4]. The same low prevalence is probably erroneous
because atypical forms of CIDP are difficult to diagnose, there-
fore the actual prevalence should be twice as high.



Atypical forms of chronic inflammatory demyelinating polyneuropathy

aceasta categorie de varsta [4]. Aceasa prevalenta mica este,
probabil, eronatd din cauza ca formele atipice de PDIC sunt
dificil de diagnosticat, de aceea, prevalenta reala ar trebui sa
fie de doua ori mai mare.

Tabloul clinic obisnuit al PDIC reprezintda un deficit mo-
tor simetric la nivelul tuturor membrelor, predominant asu-
pra portiunilor proximale, asociate cu un deficit senzitiv cu
aceeasi distributie, cu o diminuare sau abolire de reflexe os-
teo-tendinoase, cu o evolutie de cel putin 2 luni [5]. Afectarea
senzitiva predomina asupra sensibilitatii proprioceptive (re-
flecta implicarea fibrelor nervoase de tip A, cu diametru larg),
ceea ce provoaca parestezii si dereglari de echilibru de tip ata-
xie. Afectiunea nervilor cranieni (mai frecvent, nervul facial,
mai rar, nervul oculomotor), are loc, preponderent, in formele
clinice de PDIC cu evolutie in pusee [6].

in practica medicald, tabloul clinic al PDIC variaza mult de
la un pacient la altul, leziunile demielinizante apar aleatoriu
(dar, cu predilectie pentru segmentele proximale si distale ale
nervilor periferici), subliniind similitudinea PDIC cu scleroza
multipla - boala demielinizanta a sistemului nervos central [7].

Conform criteriilor Federatiei Europene de Neurologie,
EFNS/PNS Guideline revised 2010, PDIC poate fi clasificata in
2 forme clinice: PDIC tipica si PDIC atipica [8]. Formele atipice
pot fi clasificate conform prezentarii clinice in 4 grupuri mari:
pur motorii, pur senzitive, multifocale si cu afectare simetrica
distald a membrelor superioare si inferioare.

Sindromul Lewis-Sumner - pentru prima data mentionat de
Lewis si Sumner in 1982, cu descrierea la 5 pacienti a unui
tablou clinic multifocal, preponderent cu afectarea initiala a
membrelor superioare, cu simptome senzoriale si motorii. Ra-
jabally Ya, intr-un studiu realizat in 2009, a concluzionat ca
sindromul Lewis-Sumner este caracterizat de prezenta blo-
curilor de conducere la nivelul nervilor antebratului in 90%
din cazuri, iar implicarea in procesul demielinizant al nervilor
membrelor inferioare are loc in 40% din cazuri [9, 10].

DADS - polineuropatie localizata, de obicei, simetric pe
portiunea distala a membrelor superioare si inferioare, fara
afectarea trunchiului si nervilor cranieni. Tabloul clinic pro-
greseaza mai lent decat in PDIC tipic3, este frecvent asociat cu
prezenta in sange a paraproteinei M - decelata in urma efectu-
arii electroforezei [9]. Parametrii electrofiziologici la acesti pa-
cienti sunt, practic, normali, cu o exceptie: latenta raspunsului
motor distal este marita considerabil; in pofida potentialului
de actiune motor compus normal, rar se evidentiaza blocuri de
conducere [14, 15].

PDIC senzitivd. In 5-10% cazuri de PDIC sunt prezente doar
simptomele senzitive, in pofida evidentelor electrofiziologi-
ce de demielinizare la nivelul nervilor motorii [11]. Aceasta
apreciere epidemiologica este subestimata din cauza ca pre-
zentarea lor clinica initiala mimeaza o polineuropatie axonala
idiopatica, iar examenul de stimulodetectie poate fi absolut
nomal, fira semne de demielinizare. Este necesara efectuarea
testelor adaugatoare pentru a stabili diagnosticul corect de
PDIC: punctie lombar3, potentiale evocate somato-senzoriale
(PESS), rezonanta magnetica nuclearad a portiunilor proximale
ale plexurilor cervico-brahiale si lombo-sacral, la necesitate,
biopsie de nerv sural sau superficial peroneal.
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The typical clinical manifestations of CIDP include a motor
deficit symmetrically in all limbs, predominantly the proximal
portion, associated with a sensory deficiency with the same
distribution, with a reduction or abolition of tendon reflexes,
duration for at least two months [5].

Sensory impairment prevails over proprioceptive sensitiv-
ity (that highlights the involvement of the large nerve fibres
type A) which causes numbness and balance disorders ataxia
type. Cranial nerves affection (commonly the facial nerve, ocu-
lomotor nerve rarely) occurs mainly in the clinical forms of
CIDP with relapsing evolution [6].

In practice, clinical picture of CIDP varies greatly from one
patient to another, demyelinating lesions occur randomly (but
concentrate on proximal and distal segments within peripher-
al nerves), highlighting the similarity between CIDP and mul-
tiple sclerosis - demyelinating disease of the central nervous
system [7].

According to the European Federation of Neurology guide-
line (EFNS/PNS Guideline revised in 2010) CIDP can be clas-
sified in two clinical forms: typical CIDP and atypical CIDP
[8]. Atypical forms can be classified according to the clinical
manifestations in 4 major groups: pure motor, pure sensory,
multifocal and distal symmetrical impairment of upper and
lower limbs.

Lewis-Sumner syndrome. In 1982, Lewis and Summer de-
scribed five patients with a multifocal clinical picture, mainly
affecting of upper limbs first, with sensory and motor symp-
toms. Rajabally Ya in a study conducted in 2009 concluded
that the syndrome Lewis-Sumner is characterized by the pres-
ence of conduction blocks in median or ulnar nerves in 90%
cases, and demyelination of lower limbs nerves occurs in 40%
of cases [9, 10].

DADS - represents a polyneuropathy usually located sym-
metrically on the distal portions of upper and lower limbs
without damaging the trunk and cranial nerves. The clinical
course is slower than in typical CIDP, is commonly associated
with the presence in the blood of paraprotein M - detected af-
ter performing electrophoresis of serum proteins [9]. Electro-
physiological parameters in these patients are basically nor-
mal with one exception: distal motor latency is considerably
increased despite normal compound motor action potentials,
conduction blocks are rarely present [14, 15].

Sensory CIDP. In 5-10% of CIDP patients only sensory
symptoms are present, despite the electrophysiological evi-
dence of demyelination in the motor nerves [11]. This epide-
miological assessment is understated because pure sensory
CIDP initial clinical presentation mimics idiopathic axonal
polyneuropathy and electrophysiological exam can be abso-
lutely normal with no signs of demyelination. It’s necessary
to perform additional investigations to determine the correct
diagnosis of sensory CIDP: lumbar puncture, somatosensory
evoked potentials (SSEP), nuclear magnetic resonance of cer-
vical-brachial and lumbar-sacral plexus and if necessary sural
or fibular nerves biopsy.

There are no specific serum antibodies associated with
CIDP compared to other chronic autoimmune neuropathies:



Nu existda auto-anticorpi serici specifici asociati cu PDIC,
comparativ cu alte neuropatii dizimunitare cronice: anticorpi
anti gangliozide GM1 tipul IgM, in neuropatii multifocale mo-
torii, anticorpi anti glicoproteinad asociatd mielinei (MAG), in
polineuropatii demielinizante cronice, asociate cu parapro-
teina tip IgM [16].

Criteriile electrofiziologice sunt esentiale pentru stabilirea
diagnosticului de PDIC [28]. Principalii 4 parametri care ne in-
dica prezenta unui proces demielinizant sunt: sciderea vitezei
nervoase de conducere motorii (VCM), o marire a latentei dis-
tale motorii (LD), cresterea latentei sau disparitia undelor tar-
dive (unde F) si prezenta blocurilor de conducere (BC). Aces-
tea din urma, desi nu sunt specifice doar pentru PDIC, sunt
sugestive pentru diagnosticul de PDIC (Tabelul 1).

Tabelul 1. Valori demielinizante ale examenului de
stimulodetectie pe nervii motori.

Durata distala a
Latenta sau viteza potentialului de
undei F actiune motor

compus

39mssau34m/s 6,6ms

Latenta Viteza de
Nervii distala conducere
motorie motorie

Median 5,6 ms 33m/s

Ulnar 4,6 ms 33m/s 39mssau34m/s 6,7ms
Peronier 7,6 ms 29m/s 66 mssau34m/s 7,6ms
Tibial 8,3 ms 29m/s 66 mssau34m/s 8,8ms

Structural, imunoglobuline normale (Ig) sunt compuse
din unitdti mai mici, numite lanturi usoare si lanturi grele,
care formeaza complexul imunoglobulinei. Exista cinci tipuri
de lanturi grele, fiecare lant corespunde unei anumite litere.
Aceste cinci tipuri sunt abreviate ca IgG, IgA, IgM, IgD, si IgE.
Exista doua tipuri de lanturi usoare, denumite kappa si lamb-
da [17].

Gamapatia monoclonala rezulta dintr-o supraproductie de
o singura clonad anormala a unui plasmocit sau a unui limfocit
B. Imunoglobulina monoclonala este recunoscuta ca o ban-
da de migrare restrictionatd, din contul gamaglobulinelor, in
urma procesului de electroforeza a serului, asa numita M-pro-
teina [18].

Este important de notat ca multe gamapatii monoclonale,
identificate prin electroforeza serului, sunt benigne: acestea
sunt asa-numitele gamapatii monoclonale de semnificatie ne-
determinata (MGUS) [19]. Landgren si colaboratorii au exami-
nat mostre de ser de la 71 de pacienti care au fost diagnosticati
cu MGUS si au descoperit ca in termen de la 2 la 8 ani, toti
pacientii cu MGUS au dezvoltat mielom multiplu [20].

Material si metode

S-a efectuat un studiu cross-sectional bicentric, unde au
fost analizati prospectiv si retrospectiv 30 de pacienti cu PDIC
atipica si 30 de pacienti cu PDIC tipic3, internati in perioada
2010-2015 1n cadrul Institutului de Neurologie si Neurochi-
rurgie din Moldova si in Departamentul de Neuropatii Perife-
rice Dizimunitare, spitalul Pitié-Salpétriere, Paris.

Examinarea clinica a pacientilor a inclus urmatoarele teste
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IgM anti ganglioside GM1 antibodies in multifocal motor neu-
ropathies or antibodies to glycoprotein associated with myelin
(MAG) in chronic demyelinating polyneuropathies associated
with IgM paraprotein [16].

Electrophysiological criteria are essential for diagnosis of
CIDP [28]. The main four parameters that indicate the pres-
ence of a demyelinating process are: decreased motor con-
duction velocity (MCV), delayed distal motor latency (DML),
delayed latency or disappearance of F waves and presence of
conduction blocks (CB). These features, although not unique
to CIDP, are suggestive of the diagnosis of CIDP (Table 1).

Table 1. Demyelinating values of nerves conduction study in mo-
tor nerves

Distal Motor
Nerves motor conduction F wave latency
latency  velocity

Distal compound
motor action po-
tential duration

Median 5.6 ms 33m/s 39msor34m/s 6.6ms
Ulnar 46ms 33m/s 39msor34m/s 6.7ms
Peroneal 7.6 ms 29 m/s 66msor34m/s 7.6ms
Tibial 83ms 29m/s 66 msor34m/s 8.8ms

Structurally, normal immunoglobulins (Ig) are composed
of smaller units called light chains and heavy chains, for-
ming complex immunoglobulin. There are five types of heavy
chains, each chain corresponds to a certain letter. These five
types are abbreviated as IgG, IgA, IgM, IgD, and IgE. There are
two types of light chains, called kappa and lambda [17].

Gammopathies result from an overproduction of a single
abnormal clone of a plasma cell or B lymphocytes. Monoclonal
immunoglobulin, the so-called M-protein, is recognized as a
restricted migration lane, derived from gamma globulins, in
the process of serum electrophoresis [18].

It is important to note that many monoclonal gammopa-
thies identified on serum electrophoresis are benign, so-
called monoclonal gammopathy of undetermined significance
(MGUS) [19]. Landgren et al. examined serum samples of 71
patients that were diagnosed with MGUS and discovered, that
in a period of time from 2 to 8 years, all patients with MGUS
developed multiple myeloma [20].

Material and methods

A cross-sectional bicentric study was made, where patients
were analysed prospectively and retrospectively. We exam-
ined medical records from the Centre of Peripheral Disimmu-
nitary Polyneuropathies, Hospital Pitié-Salpétriére, Paris, and
Institute of Neurology and Neurosurgery, Republic of Moldova
in the period of time 2010-2015. Two groups of study were
identified: 30 patients with typical CIDP and 30 patients with
atypical CIDP.

Clinical examination included the following scales: muscu-
lar strength exam according to MRC scale (Medical Research
Council), tendon reflexes according to NINDS scale (National
Institute of Neurological Disorders and Stroke), superficial and
deep sensibility exam according to INCAT scale. Disability was
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neurologice: examenul fortei musculare, conform scalei MRC
(L. engl. Medical Research Council), examinarea reflexelor os-
teotendinoase conform scalei de gradare NINDS (l. engl. Nati-
onal Institute of Neurological Disorders and Stroke), examenul
sensibilitatii superficiale si profunde conform scalei INCAT.
Aprecierea dizabilitatii s-a apreciat cu 3 teste functionale:
9-hole peg test (testul cu 9 piese si 9 orificii), testul de 10 metri
si ONLS (1. engl. Overall Neurological Limitations Scale - Scala
limitarii neurologice globale in neuropatii dizimunitare croni-
ce).

Toti pacientii au efectuat examenul electrofiziologic de
stimulodetectie.

Zece pacienti cu PDIC senzitiva si 10 pacienti cu PDIC tipica
au efectuat examenul PESS.

S-au preluat de la pacienti tot spectrul de analize biochi-
mice, examenul microscopic si macroscopic de lichid cefalo-
rahidian (LCR). S-a efectuat electroforeza si imunofixarea pro-
teinelor serice. S-a cercetat prezenta anticorpilor antimielinici
si antiglicolipidici, care ar putea juca un rol important in pato-
genia maladiei.

Biopsiile de nerv fibular superficial au fost obtinute la nive-
lul treimii inferioare a portiunii laterale a gambei, cu anestezie
locala. Biopsiile au fost efecuate la 5 pacienti cu PDIC tipica si
la 4 pacienti cu PDIC atipicd. Fragmentul de 5 centimetri de
nerv fibular a fost impartit in 3 fragmente: primul fragment,
cu fixare in paraformaldehida si colorat cu hematoxilin-eozi-
ng; al 2-lea fragment - cu fixare in glutaraldehida si obtinerea,
ulterioard, a sectiunilor semifine, colorate in albastru de tolu-
iding; al 3-lea fragment a fost inghetat in izopentan cu nitro-
gen lichid si pastrat la temperatura de -80°C pentru cercetari
imunohistologice.

Sectiunile semifine reprezinta cea mai utila preparare a
fragmentelor de nerv pentru vizualizarea alterarilor demieli-
nizante [22]. Doar sectiunile semifine permit cuantificarea co-
rectd a markerilor demielinizarii: prezenta bulbilor de ceapa,
scaderea numarului si densitatii fibrelor mielinizate mari si
mici, micsorarea grosimii tecii de mielina. Infiltrarea epineu-
rala cu limfocite se vizualizeaza la fixare in parafina si colora-
re cu hematoxilind-eozind sau in probele imunofluorescente,
dupa inghetare In izopentan [23].

Analiza statistica a fost efectuata cu utilizarea testelor sta-
tistice Mann-Whitney si Fisher (SPSS statistics 20). Cazurile cu
un p<0,05 au fost considerate statistic semnificative.

Rezultate

Lotul I de studiu a inclus 30 de pacienti cu PDIC atipic, lotul
II fiind reprezentat de 30 de pacienti cu PDIC tipic. Structura
lotului I de pacienti conform formelor clinice de PDIC atipica:
10 pacienti cu sindromul Lewis-Sumner ce constituie 33% din
pacientii lotului I, 6 pacienti cu DADS - 20% si 14 pacienti cu
PDIC senzitiva - 47%.

Din cei 14 pacienti cu PDIC senzitive, 4 au corespuns cri-
teriilor EFNS/PNS Guideline revised 2010, iar 10 pacienti au
corespuns criteriilor formulate de Grupul Francez de Experti
PDIC, in 2013 [24]. In cazul acestor 10 pacienti, la examenul
de stimulodetectie, nu s-au evidentiat criterii de demieliniza-
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assessed by 3 functional tests: 9-hole peg test, 10 meters test
and ONLS (Overall Neurological Limitations Scale)

Nerve conduction studies (NCS) were performed in all the
patients.

SSEP tests were performed in 10 patients with typical CIDP
and 10 patients with sensory CIDP.

A full routine biochemistry, cerebral spinal fluid (CSF)
macroscopic/microscopic examination was made for all pa-
tients. Electrophoresis and immunofixation of serum proteins,
all spectrum of anti-myelin and anti-ganglioside antibodies
were performed.

Superficial fibular nerve biopsies were obtained under lo-
cal anesthesia from the lateral and inferior part of the calf. Five
patients with typical CIDP and 4 patients with atypical CIDP
underwent superficial fibular nerve biopsies. The 5 centime-
tres long superficial peroneal nerve specimen was divided
into three pieces: one piece was fixated in paraformaldehyde
and stained with haematoxylin-eosin; 2" piece was fixed in
glutaraldehyde and the subsequent generation of semi-thin
sections were stained with toluidine blue; 3™ piece was frozen
in liquid nitrogen and stored at -80 degrees Celsius - for im-
munohistological research.

Semi-thin sections allow much greater resolution than
those provided by specimens embedded in paraffin and allow
accurate quantification of demyelination markers: the pres-
ence of onion bulbs, decreased number and density of large
and small myelinated fibers, decreased thickness of the mye-
lin sheath [22]. Epineural lymphocyte infiltration is seen with
paraffin fixing, and haematoxylin-eosin staining, or by freez-
ing in isopentane immunofluorescent samples [23].

Statistical analysis was performed using statistical meth-
ods Mann-Whitney and Fisher (SPSS statistics 20). Cases with
p<0.05 were considered statistically significant.

Results

First study group included 30 patients with atypical CIDP,
the second group was represented by 30 patients with typical
CIDP. The percentage of patients with atypical CIDP was the
following: 10 patients with Lewis-Sumner syndrome repre-
sent 33% of patients with atypical CIDP, 6 patients with DADS
- 20% of patients and 14 patients with sensitive CIDP - 47%
of patients with atypical CIDP.

From the group of 14 patients with sensitive CIDP - 4 pa-
tients fulfilled the EFNS/PNS Guideline 2010 criteria, 10 pa-
tients fulfilled the criteria of the French Group of CIDP Experts
2013 [24]. NCS show no evidence of demyelinating criteria for
these 10 patients with sensory CIDP, but these patients show
clinical examination abnormalities that are not typical for
chronic axonal polyneuropathies like: ataxia, generalized are-
flexia, distal hypoesthesia progressing toward the proximal
portions of the limbs.

According to the sex ratio in the group of patients with
atypical CIDP, there were 22 men (73%) and 8 women (27%),
with no statistical difference with typical CIDP group: 20 men
(67%) versus 10 women (33%) (p>0.05).



re; in schimb, examenul clinic a relevat anomalii care nu sunt
caracteristice polineuropatiilor cronice axonale: ataxie, are-
flexie generalizatd, hipoestezie distala, ce progreseaza spre
portiunile proximale ale membrelor.

Conform apartenentei de sex, In grupul pacientilor cu PDIC
atipic, s-a constatat predominarea sexului masculin - 22 de
barbati (73%) versus 8 femei (27%), fara diferenta statistica
cu lotul II de pacienti, in care au fost 20 de barbati (67%) ver-
sus 10 femei (33%) (p>0,05).

Varsta medie a pacientilor cu PDIC atipic, inclusi in studiu,
a constituit 61,8+2,2 de ani (95%CI: 35,6 - 79,8; p=0,27). Ma-
joritatea pacientilor, 23 de persoane (76,7%), au avut varsta
intre 40-70 de ani, 4 persoane (13,3%) au fost mai tinere de
40 de ani, iar 3 persoane (10,0%) au avut varsta peste 70 de
ani. Debutul maladiei s-a constatat, in mediu, la 53,6+2,4 de
ani (95%CI: 25,5 - 71,5). Durata maladiei a constituit, in me-
die, 99,2+10,9 luni (95%CI: 12,5 - 228,1), adicd, o medie de 9
ani (p=0,12).

Analiza grupului pacientilor cu PDIC tipic, denota faptul
ca varsta medie a acestor pacienti a constituit 58,5+2,3 de ani
(95%CI: 31,2 - 81,3). Majoritatea pacientilor, 22 de persoane
(73,4%), au fost intre 40-70 de ani, 7 persoane (23,3%) - mai
tineri de 40 de ani, 1 persoana (3,3%) a fost mai in varsta de
70 de ani. Debutul maladiei in grupul cu PDIC tipic s-a consta-
tat, iTn medie, la 51,2 +2,4 de ani (95%CI: 20,3 - 75,6). Durata
maladiei a variat de la 12 luni pana la 324 de luni (27 de ani),
media constituind 122,0£13,9 luni (95%CI: 12,2 - 324,2), ceea
ce echivaleaza cu o duratd medie de 10 ani.

Din numarul total de 60 de pacienti, gamapatiile monoclo-
nale au fost decelate la 13 pacienti, ceea ce prezinta 22% din
bolnavii cu PDIC. In lotul I, cu PDIC atipic, s-au identificat 5
cazuri cu gammapatii monoclonale, iar in lotul II - 8 pacienti
(p>0,05).

Din numarul total de MGUS IgM, 6 cazuri au fost de IgM
kappa si 3 cazuri - de [gM lambda. Din numarul total de MGUS
IgG, 3 cazuri au fost de IgG kappa si 1 caz - de Ig G lambda.

Analiza valorilor medii ONLS 1n cele 2 loturi de pacienti a
aratat urmatoarele rezultate:

= ONLS la nivelul membrelor inferioare a fostde 1,17+0,20

puncte in PDIC atipic versus 2,23+0,12 puncte, in PDIC
tipic (p<0,001);

= ONLSlanivelul membrelor superioare afostde 1,27+0,18

puncte in PDIC atipic versus 1,93+0,17 puncte, in PDIC
tipic (p<0,11);

= ONLS total in PDIC atipic a avut valoarea de 2,43+0,28

puncte versus 4,17+0,24 puncte, in PDIC tipic (p<0,001).

Relatia dintre scorul ONLS 1n polineuropatia demielinizan-
td inflamatorie cronica tipica, cea atipica si gamapatiile mono-
clonale este prezentat in Tabelul 2.

Rezultatele din Tabelul 2 demonstreaza asocierea dintre
prezenta unei gamapatii monoclonale IgM si o dizabilitate
mai pronuntatd, comparativ cu valoarea medie a ONLS total
din lotul II, iar pacientii din lotul [, cu gamapatii monoclona-
le IgM, nu se deosebesc dupa gravitatea dizabilitatii de restul
lotului.
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The average age of patients with atypical CIDP included in
the study was 61.8+2.2 years (95% CI: 35.6 to 79.8; p=0.27).
Most patients, 23 (76.7%) persons were between 40-70 years
old, 4 persons (13.3%) were younger than 40 years, 3 persons
(10%) aged over 70 years. The medium age of onset of symp-
toms was 53.6%2.4 years (95% CI: 25.5 to 71.5) for patients
with atypical CIDP. Disease duration for patients with atypical
CIDP was 99.2+10.9 months (95% CI: 12.5 to 228.1) which is
equivalent to an average 9 years (p=0.12).
Typical CIDP patients’ analysis shows the average age of
these patients was 58.5+2.3 years (95% CI: 31.2 to 81.3). Most
patients, 22 (73.4%) people were between 40-70 years old,
7 persons (23.3%) were younger than 40 years, one person
(3.3%) aged over 70 years. The medium age of onset of disease
in typical CIDP group was on average to 51.2+2.4 years (95%
CI: 20.3 to 75.6). Disease duration ranged from 12 months
(1 year) to 324 months (27 years), the average being 122+13.9
months (95% CI: 12.2 to 324.2) which is equivalent to an aver-
age 10 years.
From a total number of 60 patients, monoclonal gammapa-
thies were found in 13 patients, which represent 22% of pa-
tients with CIDP. In the study group of patients with atypical
CIDP, 5 cases of monoclonal gammapathies were found, and 8
cases - in the group of typical CIDP (p>0.05).
From the total number of MGUS IgM, 6 cases were of IgM
kappa and 3 cases of IgM lambda. Out of the total number
of MGUS IgG, 3 cases were of IgG kappa and one case of IgG
lambda.
Average values of ONLS in the 2 groups showed the follow-
ing results:
= average ONLS in lower limbs is 1.17+0.20 points in
atypical CIDP versus 2.23+0.12 points in typical CIDP
(p<0.001);

= average ONLS in upper limbs is 1.27+0.18 points in
atypical CIDP versus 1.93%0.17 points in typical CIDP
(p<0.11);

= total ONLS in atypical CIDP has a value of 2.43+0.28 po-

ints versus 4.17+0.24 points in typical CIDP (p<0.001).

The results presented in Table 2 demonstrates the asso-
ciation between the presence of [gM monoclonal gammopathy
and higher level of disability, compared to average value of to-
tal ONSL from the second group; patients from the first group,
with IgM monoclonal gammopathies do not differ in levels of
disability from other patients from the same group.

Analysing ONLS results of the 2 study groups, we observe
that atypical CIDP are less disabling and offer a more inde-
pendent life style, while typical CIDP forces every 3™ patient
(10 out of 30) to walk with crutches.

According to NCS results presented in Table 3 distal motor
latencies, motor conduction velocities, proximal CMAP ampli-
tudes, F wave’s latencies of median, ulnar, peroneal and tibial
nerves are more preserved in atypical CIDP than in typical
CIDP, data that suggest a less demyelinating and degenerative
process in atypical CIDP patients compared with typical cases
of CIDP.
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Tabelul 2. Relatia dintre ONLS' in PDIC* tipica si PDIC atipica si gamapatiile
monoclonale.
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Table 2. Relation between ONLS' in typical and atypical CIDP* and mono-
clonal gamapathies.

Pacient Diagnostic IgM IgM IgG IgG ONLS total
kappa, lambda, kappa, lambda, (MS%+MI")
g/l g/l g/l g/l

Patient Diagnosis IgM IgM IgG IgG Total ONLS
kappa, lambda, kappa, lambda, (MS%+MI")
g/l g/l g/l g/l

1 Lewis-Sumner 1,2 (1+0) =2
2 Lewis-Sumner 2,0 (2+2)=4
3 DADS* 1,0 (2+0)=2
4 PDIC senzitiv 1,0 (0+2)=2
5 PDIC senzitiv 5,0 (3+2)=5
6 PDIC tipic 2,2 (2+2)=4
7 PDIC tipic 0,8 (3+3)=6
8 PDIC tipic 0,8 0,7 (3+3)=6
9 PDIC tipic 2,9 (2+2)=4
10 PDIC tipic 9,4 (0+2)=2
11 PDIC tipic 10,6 (2+3)=5
12 PDIC tipic 1,0 (2+2)=4

Notd: *- chestionarul Overall Neuropathy Limitation Scale; *- polineuropatia
demielinizantd inflamatorie cronicd; - membrul superior; "~ membrul infe-
rior; #- polineuropatia demielinizanta simetrica distala achizitionata (1. engl.
distal acquired demyelinating symmetric neuropathy).

Anlizand rezultatele ONLS in cele 2 loturi de pacienti, ob-
servam ca PDIC atipice sunt mult mai putin invalidizante si
permit un mod de viata autonom, pe cand in cazul pacientilor
cu PDIC tipic, practic fiecare al treilea pacient (10 din 30) se
deplasa doar cu ajutorul carjei.

Conform rezultatelor examenului de stimulodetectie, pre-
zentate in Tabelul 3, vitezele de conducere si amplitudinile
distale motorii pe nervii median, ulnar si peroneal, au fost cu
mult mai mari in lotul PDIC atipic vs. PDIC tipic, fapt ce denota
un proces demielinizant si degenerativ mai putin intens decat
in PDIC tipice.

Latentele distale motorii medii in PDIC tipic au fost ur-
matoarele: nervul median - 5,94+0,52 ms; nervul ulnar -
4,55+0,25 ms; nervul peroneus - 6,80+0,46 ms.

Latentele distale motorii medii la examenul de
stimulodetectie la 6 pacienti cu DADS au fost: nervul medi-
an - 8,32+0,63 ms (p<0,001); nervul ulnar - 5,45+0,35 ms
(p<0,05); nervul peroneus - 7,36+0,45 ms (p<0,05). S-a ob-
servat o majorare semnificativa uniforma a latentei distale
motorii la pacientii cu DADS pe toti nervii studiati, in special,
pe nervul median, ceea ce este o caracteristicd patognomonica
electrofiziologica pentru diagnosticul de DADS [25].

Amplitudinea potentialului de actiune senzitiv la nivel de
nerv sural a fost absolut normala la 7 pacienti din cei 14 cu
PDIC senzitiva (50%). Dintre acesti 7 pacienti, la 6 dintre ei
(47%) s-a observat asa-numitul raport inversat: amplitudinea
senzorie a nervului sural este mai mare ca amplitudinea sen-
zorie a nervului median, ceea ce reprezinta un criteriu supor-
tivimportant pentru diagnosticul de PDIC [28].

Rezultatele examenului stimulodetectiei in fibrele motorii
si senzitive ale nervilor periferici la pacientii cu PDIC tipic, in
comparatie cu PDIC atipic, sunt prezentate in Tabelul 3.

1 Lewis-Sumner 1.2 (1+0) =2
2 Lewis-Sumner 2.0 (2+2)=4
3 DADS* 1.0 (2+0)=2
4 CIDP senzitiv 1.0 (0+2)=2
5 CIDP senzitiv 5.0 (3+2)=5
6 CIDP typical 2.2 (2+2)=4
7 CIDP typical 0.8 (3+3)=6
8 CIDP typical 0.8 0.7 (3+3)=6
9 CIDP typical 2.9 (2+2)=4
10 CIDP typical 9.4 (0+2)=2
11 CIDP typical 10.6 (2+3)=5
12 CIDP typical 1.0 (2+2)=4

Note: *- Overall Neuropathy Limitation Scale; *- chronic inflammatory de-
myelinanting polyneuropathy; upper limb; "~ lower limb; #- distal ac-
quired demyelinating symmetric neuropathy.

In typical CIDP cases the average values of distal motor
latencies are: median nerve - 5.94+0.52 ms; ulnar nerve -
4.55+0.25 ms; peroneal nerve - 6.8+0.46 ms.

Average values of distal motor latencies in DADS patients
are: median nerve - 8.32+0.63 ms (p<0.001); ulnar nerve
- 5.45%0.35 ms (p<0.05); peroneal nerve - 7.36+0.45 ms
(p<0.05). There is a significant increase in distal motor laten-
cies at patients with DADS in all studied nerves, especially on
the median nerve, which is a pathognomonic electrophysi-
ological feature for DADS polyneuropathies [25].

The amplitudes of the sensory nerve actions potentials in
sural nerves are absolutely normal in 7 patients of 14 with
sensory CIDP (50%). From these 7 patients, 6 of them (47%)
have so-called inverse ratio-amplitude of the sural nerve SNAP
is greater than the amplitude of median nerve SNAP , which
is an important supportive criteria for diagnosis of CIDP [28].

SSEP examination were done to 10 patients diagnosed
with sensory CIDP but with no signs of demyelination on NCS
and compared with SSEP results of 10 patients with typical
CIDP. Six patients with sensory CIDP had prolonged radicular
conduction time in at least 1 limb compared to 7 patients in
typical CIDP (p>0.05), and 7 had abnormal/delayed N9/N18
potentials and/or absent spinal potential in at least 1 limb
compared to 8 patients with typical CIDP (p>0.05).

Antibodies anti-GM1 and anti-GM2 were detected positive
only in 1 case of Lewis-Sumner syndrome in first group of pa-
tients. In the second group, results are the following: in one
patient were detected both anti-GM1 and anti-GD1B antibod-
ies, and in another patient anti-GM2 and anti-GD1B antibodies
were positive.

In group I we found the following results from exami-
ning the levels of protein in CSF: sensory CIDP - 0.63 g/1 (71%



Tabelul 3. Examenul stimulodetectiei in fibrele motorii si senzitive ale ner-
vilor periferici la pacientii cu PDIC tipic, in comparatie cu PDIC atipic.

Lot PDIC tipic Lot PDIC atipic

Parametrul (n=30) (n=30)

Nervul median

Latenta distald, ms 5,94+0,52 4,91+0,49 0,09
Amplitudinea distala, mV 4,71+0,46 7,25+0,59 <0,001
Amplitudinea proximald, mV 2,99+0,40 6,27+0,61 <0,001
Viteza de conducere motorie 31,84+1,83 40,40+2,13 0,002

(antebrat), m/s

Latenta undei F, ms 44,11+2,45 35,27+1,73 0,003
Nervul ulnaris

Latenta distala, ms 4,55+0,25 3,61+0,27 0,004
Amplitudinea distald, mV 4,95+0,56 8,18+0,43 <0,001
Amplitudinea proximalda, mV 3,04+0,38 6,73+0,47 <0,001
\(I;eéif;)c’om“?;‘me motorie 31,37+188  4529+231  <0,001
Latenta undei F, ms 42,31+2,04 34,72+1,14 >0,05
Nervul peroneu

Latenta distald, ms 6,8+0,46 5,11+0,25 0,008
Amplitudinea distald, mV 2,21+0,43 4,09+0,67 0,017
Amplitudinea proximala, mV 1,66+0,41 3,25+0,58 0,022
\(/é;?rzl;;?)e f;’/r;ducere motorie 2855:1,70  3689+164  <0,001
Latenta undei F, ms 62,84+2,76 50,06%2,20 <0,001
Nervul tibial

Latenta distald, ms 7,64+0,36 5,97+0,35 <0,001
Amplitudinea distala, mV 1,65+0,41 5,73+0,79 <0,001
Amplitudinea proximala, mV 1,52+0,43 5,41+0,76 <0,001
‘(’;‘;lej)e rcrf/r;ducere motorie 20,00:152  39,11¢126  <0,001
Latenta undei F, ms 65,96+2,07 51,85+2,52 <0,001

Notd: Datele sunt prezentate drept medie si eroare standard.

S-au comparat rezultatele PESS la 10 pacienti cu PDIC sen-
zitiva cu rezultatele PESS la 10 pacienti cu PDIC tipica. S-a ob-
servat cd 6 pacienti cu PDIC senzitiva au avut un timp prelun-
git de conducere radicular, comparativ cu 7 pacienti din lotul
cu PDIC tipic (p>0,05) in, cel putin, 1 membru, iar 7 pacienti
cu PDIC senzitiva au avut intarziate potentialele spinale N9 /
N18 in, cel putin, 2 nervi, comparativ cu 8 pacienti din lotul cu
PDIC tipica (p>0,05).

Anticorpii anti-GM1 si anti-GM2 au fost depistati pozitivi
doar intr-un caz de Lewis-Sumner in lotul I de pacienti. In lotul
II, rezultatele au fost urmatoarele: la unul si acelasi pacient,
s-au depistat anticorpi IgM anti-GM1 si anti-GD1B, iar la alt
pacient - anticorpi IgM anti-GM2 si anti-GD1B.

in cadrul lotului I, au fost urmitoarele rezultate la exami-
narea nivelului de proteind in LCR: PDIC senzitiv - 0,63 g/1
(la 4 pacienti din 14 - proteinorahia normala, adica, 71% din
numadrul total de pacienti cu PDIC senzitiv, au avut nivelul pro-
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Table 3. Results of NCS in motor and sensitive fibers of peripheral nerves in
patients with typical versus atypical CIDP

. Atypical
Parameter TZ:;CaEr?_D;g) CDIP group p
group (n= (n=30)

Median nerve

Motor distal latency, ms 5.94+0.52 4.91+0.49 0.09
CMAP distal amplitude, mV 4.71+0.46 7.25%0.59 <0.001
CMAP proximal amplitude, mV 2.99+0.40 6.27+0.61 <0.001
gﬁ?lrrfl‘/";duCtion velocity (fore- 31 644183 40404213 0.002
F wave latency, ms 44.1142.45 35.27£1.73 0.003
Ulnar nerve

Motor distal latency, ms 4.55+0.25 3.61+0.27 0.004
CMAP distal amplitude, mV 4.95+0.56 8.18+0.43 <0.001
CMAP proximal amplitude, mV 3.04+0.38 6.73+0.47 <0.001
Motor conduction velocity, m/s 31.37+£1.88 45.29+2.31 <0.001
Motor distal latency, ms 42.31+2.04 34.72+¥1.14 >0.05
Peroneal nerve

Motor distal latency, ms 6.8+£0.46 5.11+0.25 0.008
CMAP distal amplitude, mV 2.21+0.43 4.09+0.67  0.017
CMAP proximal amplitude, mV 1.66+0.41 3.25+0.58 0.022
Motor conduction velocity, m/s 28.55%1.70 36.89+1.64 <0.001
Motor distal latency, ms 62.84+2.76 50.06+2.20 <0.001
Tibial nerve

Motor distal latency, ms 7.64+0.36 5.97+0.35 <0.001
CMAP distal amplitude, mV 1.65+0.41 5.73+0.79 <0.001
CMAP proximal amplitude, mV 1.52+0.43 5.41+0.76 <0.001
x;;"r conduction velocity, (calf) g 50,155 39112126 <0.001
Motor distal latency, ms 65.96+2.07 51.85+2.52 <0.001

Note: Data are presented as mean values and standard error.

(4 out of 14 patients with normal CSF protein level) of all pa-
tients with sensory CIDP have elevated protein levels in CSF),
Lewis Sumner syndrome - 0.904 g/1, DADS - 1.25 g/1.

In our study, we obtained the following results of the analy-
sis of nerve biopsy (peroneal superficial): endoneural infiltra-
tions with mononuclear cells (44%), onion bulb formations
(55%), reduced density of myelinated fibres (100%) and de-
myelination with increased g value (100%). Normal values
of the g value (axonal diameter / total diameter of the nerve
fiber) is <0.7 for small fibers and <0.5 - for large fibers. Typical
aspects of these modifications are presented in Figures 1 and 2.

Discussions

Types of gammapathies described in our study were the
following: IgM - 9 cases (70% of gammapathies) and IgG - 4
cases (30% of gammapathies). The obtained results in our
study correspond to data registered by La Rue et al. in 2010,
where 32 out of 146 patients with CIDP (22%) had mono-
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Fig. 1 Sectiune semifina de nerv peroneus superficial ce prezinta
n

formatiune in ,bulb de ceapa” la un pacient cu PDIC, forma senzitiva.
Laboratorul de biopsie neuro-musculard, spitalul Pitié-Sapétriére, Paris.

Fig. 1 Semi thin section of the peroneal superficial nerve that shows

,onion bulb” formation in a patient with sensitive CIDP. Laboratory of

neuro-muscular biopsy, Pitié-Salpétriere hospital, Paris.

teinei crescute in LCR); in cazul sindromului Lewis Sumner -
0,904 g/1, DADS - 1,25 g/1.

in studiul nostru, am obtinut urmatoarele rezultate la ana-
liza biopsiilor de nerv superficial fibular: infiltrate endone-
urale cu celule mononucleare (44%), formatiuni in “bulb de
ceapd” (55%), reducerea in densitate a fibrelor mielinizate
(100%) si demielinizarea cu valoarea g crescutd (100%). In
normg, valoarea g (diametru axonal / diametru total al fibrei
nervoase) este de <0,7 pentru fibrele mici si de <0,5 - pentru
fibrele mari. Aspectele tipice ale acestor modificari sunt pre-
zentate In Figurile 1 si 2.

Discutii

Tipul gamapatiilor, descrise in studiul nostru, au fost ur-
matoarele: IgM - 9 cazuri (70% din gamapatii) si IgG - 4 cazuri
(30% din gamapatii). Rezultatele obtinute in studiu corespund
cu datele inregistrate de La Rue et al. In 2010, unde 32 din
146 de pacienti cu PDIC (22%) aveau gamapatie monoclonala
decelata la imunoelectroforeza, dintre care predominau IgM
gamapatiile (19 IgM vs. 13 IgG gamapatii) [15].

Datele din cadrul studiului nostru au fost comparate cu re-
zultatele studiului francez [26]. Nivelul proteinei in LCR era
majorat la 16 din 22 pacienti cu PDIC senzitiv (73% dintre
pacientii studiati), comparativ cu 71% din studiul nostru.

Analizand rezultatele obtinute, am elaborat un algoritm de
diagnostic al formelor tipice si atipice de PDIC, prezentate in
Tabelul 4.

Kulkani et al, in 2010, au analizat biopsiile de nerv fibular
la 46 de pacienti cu PDIC [27]. Ei au prezentat urmatoarele re-
zultate: reducerere In densitate a fibrelor mielinizate (93,5%),
demielinizare cu valoarea g crescuta (82,8%), infiltrate infla-
matorii endoneurale sau epineurale (58,7%) si formatiuni in
,bulb de ceapd” (28,3%). Astfel, reducerea densitdtii fibrelor
mielinizate si Insasi demielinizarea sunt cel mai des intalniti
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Fig 2. Sectiune fixata in parafing, colorata cu hematoxilind-eozind, de nerv
fibular superficial ce prezinta infiltratie cu celule mononucleare. Laborato-

rul de biopsie neuro-muscular, spitalul Pitié-Salpétriere, Paris.

Fig. 2 Paraffin fixed section, haematoxilin-eosin staining of the peroneal
superficial nerve that shows mononuclear cells. Laboratory of neuro-mus-

cular biopsy, Pitié-Salpétriere hospital, Paris.

clonal gammapathy detected via immune electrophoresis,
where IgM prevailed among all gammapathies (19 IgM vs. 13
IgG) [15].

Data from our study were compared to the results of the
French study [26]. The protein level in CSF was elevated in 16
out of 22 patients with sensitive CIDP (73% of the studied pa-
tients), comparative with 71% from our study.

Analysing obtained results, we elaborated a diagnostic al-
gorithm for typical and atypical CIDP, presented in Table 4.

Kulkani et al. in 2010, analysed peroneal nerve biopsies
of 46 patients with CIDP [27]. They presented the following
results: density reduction of the myelinated fibres (93.5%),
demyelination with an elevated g value (82.8%), endoneural
or epineural inflammatory infiltrations (58.7%) or onion
bulb formations (28.3%). Thereby, density reduction of the
myelinated fibres and demyelination itself are the most com-
mon markers of demyelination in peroneal nerve biopsies in
patients with CIDP.

Conclusions

NCS is the most important test used to diagnose demyeli-
nating polyneuropathies. However, in cases of atypical CIDP,
especially in sensitive types, it has a reduced informative and
sensibility value. SSEP must be carried out in all cases of atypi-
cal sensitive polyneuropathy (accompanied by ataxia, arefle-
xia) to demonstrate the proximal demyelination (at pre or

In our study, all patients with sensitive CIDP had proven for
proximal demyelination at SSEP examination, without any sig-
nificant statistical differences between patients with sensitive
CIDP and patients with typical CIDP. These results prove that
10 cases of sensitive CIDP, that do not meet EFNS/PNS guide-
line revised in 2010 electrophysiological criteria of demyelina-
tion, may be considered for sure as CIDP and treated with im-
munomodulatory medication. Peroneal nerve biopsy should
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Tabelul 4. Algoritmul de diagnostic al polineuropatiilor demielinizante inflamatorii cronice tipice si atipice.

SITUATIA A
PDIC tipica
1. Deficit senzitivo-motor simetric la 4 membre
® Deficit motor, la nivelul membrelor, predominant suferd portiunea proximala a membrelor;
® Deficit senzitiv predominant proprioceptiv;
® Hipo sau areflexie difuza;
® [mplicarea, uneori, a perechilor de nervi cranieni (predominant, III, VI, VII);
® Evolutie clinicd a simptomelor, in pusee sau progresiva;
® Evolutia simptomelor >2 luni;
II. Semnele electrofiziologice de demielinizare (prezente pe 3 nervi diferiti)
® Prezenta unui bloc de conducere sau a dispersiei temporale, Inafara regiunilor de compresie anatomica a nervilor;
® Marirea latentei undei F;
® Diminuarea vitezei de conducere motorii;
® Alungirea latentelor motorii distale.

SITUATIA B
Tabloul clinic nu corespunde unei PDIC clasice, dar corespunde unor forme atipice, conform EFNS/PNS guideline revised 2010:
o Afectarea doar distald a membrelor superioare si inferioare;
® Forme motorii pure;
® Forme senzitive pure;
® Polineuropatii distale cu parestezii la nivelul membrelor de tip amortire, hipoestezie, senzatie de nisip sub picioare, senzatie de compresie;
® Forme asimetrice, multitrunculare, monomelice, plexice;
® Forme subacute (4-8 saptamani);
® Forme cu afectarea sistemlui nervos central;
® Este necesar examenul licvorian pentru constatarea unei concentratii proteice crescute;
e Criteriile elctrofiziologice sunt identice celor descrise in situatia A.

SITUATIA C
Tabloul clinic si electrofiziologic corespunde cu PDIC, dar probele de laborator si evolutia ulterioard a simptomelor sunt atipice:
® Semne generale (alterarea starii generale a organismului, pierderea masei corporale, adenopatii etc.);
® Anomalii biologice sau imunologice (prezenta unei concentratii serice crescute de IgM, IgG, constatate prin teste de imunofixare);
® Pierdere axonald severd, precoce, la examenul electrofiziologic;
® Rezistenta la tratamentul imunomodulator.
Sunt necesare investigatii suplimentare pentru a exclude alte diagnostice:
® Hemopatii: limfoame (este necesard efectuarea unei biopsii osteomedulare), sindrom POEMS (polineuropatie periferica, organomegalie, endocrinopatie, dis-
globunemie monoclonala (IgG lambda), schimbari cutanate;
® Sarcoidoz3;
® Neoplasm.
Se recomanda efectuarea unei biopsii neuro-musculare la nivel de nerv fibular cu scopul excluderii unui diagnostic de limfom, sarcoidoza, amiloza.

SITUATIAD
Tabloul clinic este evocator sau compatibil cu o PDIC clasicd, dar studiul electrofiziologic nu permite confirmarea diagnosticului de PDIC, deoarece nu corespunde
criteriilor EFNS/PNS guideline 2010. Diagnosticul de PDIC trebuie confirmat, de preferintd, prin urmatoarele doua criterii, date de examene de laborator:

® Cresterea concentratiei proteice in LCR;

® Anomalie specifica la examenul electrofiziologic (Tabelul 5);

® Prezenta anomaliilor proximale senzitive la PESS, cu conditia cd la examenul electrofiziologic sunt pastrate amplitudinile senzitive distale, in pofida simptomelor

senzitive importante (parestezii, hiposensibilitate, ataxie etc.);
® Prezenta hipertrofiilor sau acumularea de gadolinium la examenul RMN al plexurilor sau rdddcinilor nervoase.

SITUATIAE

e Situatia E este cea mai dificilda de diagnosticat si prezintd un tablou clinic predominant distal, care nu este evocator pentru PDIC, iar rezultatele examenului
electrofiziologic nu corespund criteriilor EFNS/PNS guideline 2010.

® Se recomanda, in acest caz, intreg setul de teste de laborator pentru evidentierea cauzelor unei polineuropatii axonale cronice. Daca rezultatul de laborator este
negativ, atunci se va cdauta prezenta, cel putin, a unei atipii la examenul de stimulodetectie (Tabelul 5) si a unei atipii clinice (Tabelul 6).

® Similar situatiei D, se efectueazd urmatoarele investigatii (LCR, PESS, RMN a plexurilor brahiale si lombo-sacrale); biopsia nervoasa este obligatorie, cu stu-
dierea ulterioara a sectiunilor de nerv la microscopul optic, in sectiuni semifine sau, cel putin, aplicarea uneia dintre tehnicile urmatoare: teasing sau microscopie
electronica.

Tabelul 5. Elementele examenului electrofiziologic de stimulodetectie, evocatoare pentru o PDIC atipica.

e Amplitudinea distalda motorie pastrata sau usor diminuata intr-un teritoriu cu deficit motor sever;

® Alterarea parametrilor de conducere proximala (unda F - cresterea latentei, reducerea vitezei de conducere), in raport cu vitezele de conducere intermediare
sau distale, normale;

® Raport inversat: amplitudinile senzitive mult mai diminuate la nivelul membrelor superioare, comparativ cu membrele inferioare;

e Amplitudinile potentialelor de actiune senzitive normale sau usor diminuate, comparativ cu simptomele senzitive importante (parestezii, hiposensibilitate
tactila si proprioceptiva, ataxie etc.)

® diminuarea vitezelor de conducere senzitive.
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Table 4. Diagnostic algorithm of chronic inflammatory demyelinating polyneuropathies (typical and atypical).

SITUATION A
Typical CIDP
1. Symetric sensorimotor deficit in all four limbs
® Motor deficit in all four limbs, proximal regions more affected compared to distal regions;
® Predominantly proprioceptive sensory deficit;
® Generalised hypo- or diffuse areflexia;
® Associated involvement of cranial nerves (predominantly III, VI, VII);
® Relapsing-remiting or progressive course of the disease;
® Evolution of symtoms >2 months;
II. Electrophysiological signs of demyelination (must be present in 3 different nerves)
® Presence of a conduction block and temporal dispersion outside anatomical regions where nerves are usually compressed;
® Prolonged motor distal latency;
® Reduced nerve conduction velocity in motor nerves;
® Prolonged F wave latency.

SITUATION B
Clinical presentation does not fit with classical CIDP, but with some atypical variants of CIDP according to EFNS/PNS guideline revised 2010:
® Distal motor and sensory deficit in upper and lower limbs;
® Pure motor deficit;
® Pure sensitive deficit;
® Distal polyneuropathies in upper and lower limbs with distal limb paresthesia like numbness, hypoesthesia, sensation of sand under the feet, tightness;
® Asymmetric sensorimotor deficit, with predominantly upper limb involvement (Lewis-Summer syndrome), or focal, or with involvement of the lumbo-sacral
plexus;
® Subacute forms (4-8 weeks);
® Affectation of some cranial nerves;
® [t is necessary to perform lumbar puncture and CSF examination demonstrates an elevated protein level;
® Electrophysiological signs remain the same as in situation A.

SITUATION C
Clinical presentation and electrophysiological study is suggestive for CIDP, but laboratory tests and evolution of symptoms are atypical.
® General signs (worsening of body general state, weight loss, adenopathies etc.);
® Biological or immunilogical disorders (high concentrations of IgM, IgG, detected by immunofixation tests );
® Severe, rapid axonal loss found at electrophysiological exam;
® Resistent to immunomodulatory treatment.
Complementary investigations are necessary in order to exclude other diagnosis.

® Hemopathies: lymphoma (osteomedular biopsy is necessary), POEMS syndrome (polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy (IgG
lambda) and skin changes).
® Sarcoidosis;
® Neoplasm.
It is recommended to perform neuro-muscular biopsy of the peroneal nerve in order to exclude the diagnosis of limphoma, sarcoidosis or amyloidosis.

SITUATION D
Clinical presentation is suggestive or compatible with classical CDIP, but the electrophysiological criteria does not allow to confirm the diagnosis of CIDP,
because it does not fit the EFNS/PNS guideline criteria 2010. The CIDP diagnosis must be confirmed, preferable, by the following 2 laboratory criteria:

® Elevation of protein level in CSF;

® Specific anomaly at the electrophysiological exam (Table 5);

® Proximal alterations on somatosensory evoked potentials while sensory nerve action potentials are preserved despite important symptoms (paresthesia,

hypoesthesia, ataxia);
® Enhancement of gadolinium or hypertrophy of plexus or roots at MRI images.

SITUATION E

e Situation E is the most difficult to diagnose and has a predominantly distal clinical picture, which is not specific for CIDP, and electrophysiological
examination results do not fit the criteria of EFNS/PNS guideline 2010.

e [t is recommended in this case, to perform the entire set of laboratory tests in order to find the cause for chronic axonal polyneuropathy. If laboratory tests
are negative, then atypical signs at electrophysiological testing (Table 5) and atypical clinical presentation (Table 6) are to be looked for.

® As in situation D, the following investigations are carried out: CSF examination, SSEP, MRI of the brachial and lumbar-sacral plexus; nerve biopsy is
mandatory with subsequent examination of the nerve under the optical microscope, in semi thin sections, or at least using one of the following techniques:
teasing of electronic microscopy.

Table 5. Elements of NCS suggesting the diagnosis of atypical CIDP.
® Distal motor amplitude is normal or slightly diminished on a territory with severe motor deficit;
® Alteration of proximal velocity parameters (F wave latency increased, proximal velocities reduced), in relation to normal intermediate or distal velocities;
® [nversed ratio of sensory nerve action potentials being more altered in the upper limbs than in lower limbs;
® Asensory nerve action potentials are normal or slightly diminished compated to important sensitive symptoms (paresthesia, tactile and proprioceptive hypo-
sensitivity, ataxia etc.);
® Reduced sensory conduction velocity.




Tabelul 6. Elementele examenului clinic, evocatoare pentru o
PDIC atipica.

o Afectarea senzitiva si motorie a membrelor superioare (MS), simultan
sau intr-o perioada scurta de timp (<6 luni) dupad afectarea membrelor
inferioare (MI);

o Afectarea proximald a MS sau MI intr-o perioada scurta de timp (<6 luni)
dupa afectarea portiunii distale a MS sau MJ;

® Debutul simptomelor senzitive sau motorii la nivelul MS;

® Afectarea nervilor cranieni asociati;

® Lipsa generalizatd a reflexelor osteo-tendinoase;

® Ataxie proprioceptiva;

® Deficit motor predominant, comparativ cu cel senzitiv, la nivelul mem-
brelor;

® Evolutie clinicd in pusee sau remitent-recurenta;

® Varsta tanara de debut (<45 ani).

markeri de demielinizare in cadrul bipopsiilor de nerv fibular
la pacientii cu PDIC.

Concluzii

Examenul de stimulodetectie este cel mai important test
utilizat In diagnosticarea caracterului demielinizant al poli-
neuropatiilor. Totusi, in cazul PDIC atipice, in special, al for-
melor senzitive, are o valoare informativa si o sensibilitate
redusa. PESS trebuie efectuate in toate cazurile de polineu-
ropatii senzitive atipice (insotite de ataxie, areflexie) pentru
demonstrarea demielinizarii proximale (la nivel pre sau post-
ganglionar), nivele, care nu sunt accesibile petru examenul de
stimulodetectie.

In studiul nostru, toti pacientii cu PDIC senzitiv au pre-
zentat dovezi de demielinizare proximala la efectuarea PESS,
fara o diferenta statistic semnificativa intre lotul pacientilor
cu PDIC senzitiv si cei cu PDIC tipica. Aceste rezultate demon-
streaza ca 10 cazuri de PDIC senzitive, care nu intrunesc cri-
teriile electrofiziologice de demielinizare EFNS/PNS guideline
revised in 2010, pot fi considerate, cu siguranta, PDIC si tratate
cu medicamente imunomodulatoare. Biopsia de nerv fibular
se realizeaza doar in cazul polineuropatiilor cu examen de
stimulodetectie, fara argumente de demielinizare, dar cu un
tablou clinic progresiv, invalidizant. In cazul polineuropatii-
lor demielinzante, Intotdeauna trebuie efectuata electrofore-
za si imunofixarea proteinelor serice. In cazul depistirii unei
MGUS, trebuie sa excludem asocierea acestei gamapatii mono-
clonale cu un mielom sau limfom.
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Formele atipice de polineuropatie demielinizantd inflamatorie cronicd

Table 6. Elements of the clinical exam, suggestive for atypical
CDIP.

® Sensory and motor involvement of the upper limbs (UL), simultaniously
or in a short period of time (<6 months) after affectation of the lower
limbs (LL);

® [nvolvement of proximal segments of UL or LL in a short period of time
(<6 months) after affectation of distal segments of UL or LL;

® Sensitive or motor symptoms start in UL;

® [nvolvement of associated cranial nerves;

® Generalised areflexia;

® Proprioceptive ataxia;

® More prominent motor than sensory deficit;

® Progressive or relapsing-remitting clinical evolution;

® Young age at onset (<45 years).

be done only in patients with polyneuropathies with SSEP
examination, without signs of demyelination; electrophoresis
with serum protein immunofixation should be always done.
In case if MGUS is found, we have to exclude the association
of this monoclonal gammopathy with myeloma or lymphoma.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Patologia primara a tiroidei, asociata secundar cu patolo-
gia reumatica, este prezentata in literatura preponderent sub
forma de cazuri clinice. Lipseste o sinteza a literaturii referi-
tor la subiectul dat.

Ipoteza de cercetare

Sinteza narativa a literaturii, cu sistematizarea manifesta-
rilor clinice, epidemiologiei, etiopatogeniei, diagnosticului si
tratamentului afectiunii secundare a aparatului locomotor la
pacientii cu hipotiroidie primara.

Noutatea adusa literaturii stiintifice din domeniu

S-au sistematizat datele referitoare la clinica, epidemio-
logia, etiopatogenia, diagnosticul si tratamentul afectiunii
secundare a aparatului locomotor la pacientii cu hipotiroi-
die primarad, care erau raportate, anterior, doar drept cazuri
clinice.

Rezumat

Introducere. Numarul de persoane care sufera de hipoti-
roidie este semnificativ si continua sa cresca din an in an. Una
dintre comorbiditatile hipotiroidiei este afectarea aparatului
locomotor. Cu toate acestea, studiile complexe in acest dome-
niu sunt rare.

Material si metode. in studiu au fost incluse 75 de publi-
catii stiintifice, selectate prin cuvintele cheie: ,hipotiroidie”,
Laparat locomotor”, ,artritd reumatoidd” in baza de date Pub
Med a Bibliotecii Nationale a SUA si a Institutului National al
Sanatatii. Au fost selectate articolele ce abordeaza patologia
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What is not known yet, about the topic

Primary pathology of the thyroid, associated secondary
with rheumatological pathology, is described in literature
most commonly as clinical cases. There is no literature syn-
thesis regarding this subject.

Research hypothesis

Narrative literature synthesis, with systematization of clini-
cal manifestations, epidemiology, etiopathology, diagnosis and
treatment of secondary affectation of locomotor apparatus in
patients with primary hypothyroidism.

Article’s added novelty on this scientific topic

Clinical, epidemiology, etiopathology, diagnostic and treat-
ment data of secondary affectation of the locomotor appara-
tus in patients with primary hypothyroidism that has been
previously presented only as clinical cases has been systema-
tized.

Abstract

Introduction. The number of patients that suffer from hy-
pothyroidism is significant and continues to grow each year.
One of the hypothyroidism comorbidities is affectation of the
locomotor apparatus. However, complex studies regarding
this subject are rare.

Material and methods. In this study, 75 publications have
been included, selected by key words “hypothyroidism”, “loco-
motor apparatus”, “rheumatoid arthritis” in PubMed data base
of the US National Library of Medicine and National Institute
of Health. Articles regarding hypothyroidism associated with
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hipotiroidiand, asociata cu afectarea aparatului locomotor.
Datele obtinute au fost ulterior sistematizate si analizate. in
contextul dat, este prezentat si un caz clinic de hipotiroidie
primara, asociat cu artrita reumatoida secundara.

Rezultate. Spectrul afectdrilor osteoarticulare la pacientii
cu hipotiroidie primara este divers. Clinic, se pot manifesta
prin poliartralgii, lipsa de indemanare recentd a miscarilor
fine ale mainilor, sindrom de canal carpian sau tarsian, ar-
tropatie degenerativd sau de tip acut, capsulitd a umarului,
rigiditate generalizata, miopatie hipotiroidiand, osteoartroza
secundara, contracturd Dupuytren. De asemenea, hipotiroidia
primara se poate asocia si cu bolile autoimune reumatice (ar-
trita reumatoidad, sindromul Sjogren, lupusul eritematos siste-
mic, sclerodermia sistemica).

Concluzii. Asocierea dintre hipotiroidie si bolile reumatice
este semnificativa, iar manifestarile sunt diverse. Cunoasterea
spectrului de manifestdri clinice extraglandulare (inclusiv,
manifestdrile osteoarticulare), constituie un element impor-
tant in managementul pacientilor cu hipotiroidie. Rezultatele
studiului sustin ipoteza precum ca tabloul clinic si cel para-
clinic pot servi drept indicatori pentru diagnosticul de artrita
reumatoida la pacientii cu hipotiroidie primara, cat si pentru
diferentierea artritei reumatoide de alte poliartropatii.

Cuvinte cheie: hipotiroidie, aparat locomotor, artrita reu-
matoida.

Introducere

Hipotiroidia primara reprezinta una dintre cele mai ras-
pandite patologii ale sistemului endocrin [1]. Conform Vudu
L. (2014), 2-6% din populatie sufera de hipotiroidie [2], care
este mai frecventa la femei decat la barbati [3]. Studiile epide-
miologice au demonstrat cd prevalenta globala a hipotiroidiei
manifeste constituie 0,2-2,0% din populatia generald, iar cea
a formelor ei subclinice - de 7-10% in randul femeilor si de
2,3% - in randul barbatilor. In grupul femeilor de varsta inain-
tata, prevalenta tuturor formelor de hipotiroidie poate atinge
12% si mai mult [4]. Estimarile studiului NHANES III (Nati-
onal Health and Nutrition Examination Survey) raporteaza o
prevalentd a hipotiroidismului de 4,6% (0,3% - forma clinica
si 4,3% - cea subclinica) in populatia SUA. Prevalenta creste
odata cu varsta si poate constitui 20% din populatia femini-
na practic sanatoasa, aflata in perioada postmenopauzala [5].
Potrivit rezultatelor unui studiu similar, realizat in Norvegia,
prevalenta hipotiroidismului diagnosticat constituie 4,8% la
femei si 0,9% - la barbati [6]. Tiroidita autoimuna este cauza
principala a hipotiroidiei primare [7].

In Republica Moldova, patologia tiroidiana se plaseazi pe
locul doi ca si frecventd printre afectarile endocrine, cedand
doar diabetului zaharat. Comparativ cu anul 2000, catre anul
2006, numarul de bolnavi cu patologie tiroidiana s-a dublat [8].

Datorita influentelor pe care hormonii tiroidieni le au asu-
pra metabolismul osului, al structurilor articulare si al tesu-
turilor vecine, hipotiroidia primara se asociaza frecvent cu
simptomatologie osteoarticulara, caracteristica maladiilor re-
umatismale [9-11].
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affectation of locomotor apparatus have been selected. Ob-
tained data has been then systematized and analyzed. In this
context, a clinical case of primary hypothyroidism associated
with secondary rheumatoid arthritis is presented.

Results. The spectrum of bone and joint affectation in pa-
tients with primary hypothyroidism is diverse. Clinically, it is
presented as: polyarthralgia, lack of fine motor skills, carpal
tunnel syndrome, tarsal tunnel syndrome, degenerative or
acute arthropathy, shoulder capsulitis, generalized rigidity,
hypothyroidian myopathy, secondary osteoarthritis, Dupuy-
tren’s contracture. Also, primary hypothyroidism can be asso-
ciated with rheumatologic autoimmune diseases (rheumatoid
arthritis, Sjogren syndrome, systemic lupus erythematous,
systemic scleroderma).

Conclusions. Association between hypothyroidism and
rheumatic diseases is significant, and manifestations are di-
verse. Knowing the spectrum of extra glandular clinical mani-
festations (bone and joint manifestations inclusive) is an im-
portant element in the management of patients with hypothy-
roidism. The results of the study sustain the hypothesis that
the clinical and paraclinical picture can serve as indicators for
the diagnosis of rheumatoid arthritis in patients with primary
hypothyroidism, as well as for differential diagnosis between
rheumatoid arthritis and other polyarthropathies.

Key words: hypothyroidism, locomotor apparatus, rheu-
matoid arthritis.

Introduction

Primary hypothyroidism represents one of the most com-
mon pathologies of the endocrine system [1]. According to
Vudu L. (2014), 2-6% of the population suffer from hypothy-
roidism [2], and is more frequent in women than in men [3].
Epidemiological studies proved that global prevalence of evi-
dent hypothyroidism is 0.2-2.0% of general population, preva-
lence of subclinical hypothyroidism in women is 7-10% and
among men is 2.3%. Prevalence of all forms of hypothyroidism
among women of elderly women can reach 12% and more [4].
Estimations of NHANES III (National Health and Nutrition Ex-
amination Survey) report a prevalence of hypothyroidism of
4.6% (0.3% clinical form and 4.3% subclinical form) among
USA population. Prevalence grows with age and may reach
20% of almost healthy female population in the post meno-
pause period [5]. According to results of a similar study held in
Norway, prevalence of diagnosed hypothyroidism constitutes
4.8% in women and 0.9% in men [6]. Autoimmune is the main
cause of primary hypothyroidism.

In the Republic of Moldova thyroid pathology ranks on sec-
ond place among endocrine diseases, being out-ranked only
by diabetes mellitus. Comparing to 2000, in 2006 the number
of patients with thyroid pathology has doubled [8].

Because thyroid hormones affect the metabolism of the
bones, joint structures and adjacent structures, primary hypo-
thyroidism is frequently associated with bone and joint symp-
tomatology characteristic for rheumatoid diseases [9-11].

Also, itis worth to mention the possible role of high levels of



indeosebi, este mentionat rolul posibil al nivelului ridicat
de TSH (hormonul stimulant al tiroidei) in patogeneza artritei,
in contextul hipotiroidiei, deoarece terapia de substitutie cu
hormoni tiroidieni scade nivelul de TSH la valori normale si
conduce la regresia artritei [12-14]. Studiile de concordanta
pe gemeni, efectuate de Weetman A. (2009), au demonstrat ca
bolile tiroidiene autoimune (AITD) sunt mai raspandite la ru-
dele pacientilor afectati [15]. Rolul exact al genei care reduce
toleranta imunitara si generarea de autoimunitate, ramane,
deocamdatd, neclara [16].

Studiul efectuat de Oliva F. si coaut. (2013), a demonstrat
ca nivelul marit al receptorilor nucleari izoformi TRa/p, pre-
zenti In banta tendoanelor sanatoase si patologice, nu este in-
fluentat de afectiunile tiroidei. Ins3, concentratiile sporite de
triiodotironind (T,) si tiroxind (T,), induc cresterea tenocitelor
in vitro si blocheaza apoptoza in tenocitele sanatoase, izola-
te din tendon. Ramane de clarificat rolul exact al hormonilor
glandei tiroide pentru tesuturile tendoanelor si implicarea
lor in rupturile de tendon, tendinopatii sau in procesele lor
de cicatrizare. Dacd aceastd asociere va fi confirmata defini-
tiv, atunci evaluarea si tratamentul pacientilor cu afectiuni ale
tendoanelor ar putea fi revizuita [17].

in mai multe studii, a fost demonstrati asocierea dintre
AITD si tulburarile autoimune non-organ-specifice, in special,
artrita reumatoida (RA), lupusul eritematos sistemic (LES) si
sindromul Sjogren. A fost documentatd o prevalenta mai mare
de autoanticorpi non-organ-specifici, in special, de anticorpi
antinucleari (ANA) la pacientii cu AITD, care a variat de la 9%
la 37% [18, 19]. Totodata, semnificatia clinica a anticorpilor
non-organ-specifici ramane incerta [20-22].

Material si metode

In studiu au fost incluse 75 de articole stiintifice la tem3,
publicate in perioada 1961-2016 si selectate din baza de date
PubMed (Serviciul Librariei Nationale de Medicina a Institu-
tului de National de Sanatate al Statelor Unite; 1. engl. US Na-
tional Library of Medicine, National Institute of Health). Pu-
blicatiile au fost selectate In baza cuvintelor cheie: ,hipotiro-
idie”, ,aparat locomotor”, ,artritd reumatoidd”. Pentru selectie
avansata, au fost folosite urmatoarele filtre: lucrari publicate
in utimii 10 ani in limbile englez3, rusa, romana. La necesitate,
pentru precizarea unor notiuni sau particularitati clinice, dia-
gnostice si terapeutice, au fost consultate surse aditionale de
informatie. Dupa examinarea titlurilor articolelor obtinute, au
fost selectate cele care contineau informatii relevante despre
hipotiroidia primara cu afectarea aparatului locomotor. Datele
obtinute au fost, ulterior, sistematizate.

Rezultate

Manifestarile clinice reumatologice, produse in hipotiro-
idie sunt diverse si includ: poliartralgii (,reumatism hipoti-
roidian”), lipsa de indemanare recentda a miscarilor fine ale
mainilor [23], sindromul de canal carpian (mai rar, tarsian),
artropatia degenerativa sau de tip acut (guta, condrocalci-
noza), capsulita umarului, rigiditatea generalizatd, miopatia
hipotiroidiana [24, 25], osteoartroza deformanta secundara
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TSH in the patho-genesis of arthritis in the context of hypothy-
roidism, because substitution therapy with thyroid hormones
lead to a normalization in levels of the TSH and regression of
arthritis [12-14]. Twin concordance studies held by Weetman
A. (2009) proved that thyroid autoimmune disease (AITD) are
more common among relatives of affected patients [15]. The
exact role of the gene that reduces immune tolerance and gen-
eration of auto-immunity, remains so far unknown [16].

Oliva F. et al. (2013) proved that an elevated level of TRa/f3
isoform nuclear receptors, present in healthy and pathologi-
cal tendons, is not influenced by thyroid diseases. However, el-
evated concentrations of triiodothyronine (T,) and thyroxine
(T,) induce growth of tenocytes in vitro and block apoptosis
in healthy tenocytes, isolated from tendons. It still has to be
established the exact role of thyroid hormones for tendons
and their implication in tendon ruptures, tendinopathies and
processes of their cicatrization. If this association will be con-
firmed definitively, evaluation and treatment of patients with
tendon diseases could be reviewed [17].

In several studies, the association between AITD and non-
organ specific auto-immune diseases was demonstrated, es-
pecially rheumatoid arthritis (RA), systemic lupus erythema-
tous (SLE) and Sjogren syndrome. A higher prevalence of non-
organ specific auto-antibodies was documented, especially of
anti-nuclear antibodies (ANA) in patients with AITD that var-
ied between 9% and 37% [18, 19]. Meanwhile, clinical signifi-
cance of non-organ specific auto-antibodies remains unknown
[20-22].

Material and methods

In this study, 75 scientific articles regarding this subject
were included, published between 1961 and 2016 and se-
lected from PubMed data base (US National Library of Medi-
cine, National Institute of Health). Publications were selected
using the following key words: “hypothyroidism”, “locomotor
apparatus”, “rheumatoid arthritis”. For advanced selection, fol-
lowing filters were used: information published during the
last 10 years din English, Russian and Romanian languages.
When needed, additional sources of information were used for
consultation, for specification of entities or clinical, therapeu-
tic, diagnostic peculiarities. After examining the titles of the
obtained articles, articles that contained relevant information
regarding primary hypothyroidism with affectation of loco-
motor apparatus were selected. Further, obtained data was
systematized.

Results

Clinical rheumatologic manifestations, cause by hypothy-
roidism are diverse and include: polyarthralgia (“hypothyroid
rheumatism”), lack of fine motion skills [23], carpal tunnel
syndrome (rarely tarsal tunnel syndrome), degenerative ar-
thropathy, hypothyroid myopathy [24, 25], secondary de-
forming osteoarthritis [26], Dupuytren’s contracture, spring
fingers (stenosing tenosynovitis) [27], as well as association
with auto-immune diseases (rheumatoid arthritis, Sjogren
syndrome, SLE, active chronic hepatitis, systemic scleroder-
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[26], contractura Dupuytren, degetul ,in resort” (tenosinovita
stenozanta a degetelor) [27], cat si asocierea hipotiroidiei cu
bolile autoimune (artrita reumatoidd, sindromul Sjégren, LES,
hepatita cronica activa, sclerodermia sistemica, vitiligo), care
pot domina tabloul clinic si servesc drept singura manifestare
sau simptom al bolii [28]. S-a constatat faptul ca persoanele
de sex feminin care neglijeaza tratamentul antihipotiroidian
dezvolta de 3 ori mai frecvent artrita reumatoida [29]

Conform Nasonova V. si coaut. (1997), unii pacienti cu hi-
potiroidie pot dezvolta slabiciune a aparatului ligamentos al
genunchiului si formarea chistului Baker [30]. Artropatia se
intdlneste la 20-25% din pacientii cu mixidem [31] si se ma-
nifestd prin rigiditate, tumefierea articulatiilor, uneori apari-
tia de efuziune in cavitatea articulara non-inflamatorie [30].
Manifestarile reumatismale pot apdrea chiar si la pacientii
cu eutiroidie, dar, mai frecvent, la pacientii in hipotiroidie, in
comparatie cu persoanele fara afectari ale glandei tiroide [25].

Sindromul de tunel carpian

Conform Atroshi L. si coaut. (1999), prevalenta sindromului
de tunel carpian in populatia generala este de 3,8% [32]. Toto-
dat3, Cakir M. si coaut. (2003), raporteaza cifra de 9,5% dintre
pacientii cu boli tiroidiene, la care a fost constatat sindromul
de tunel carpian, acest fenomen fiind mai frecvent intalnit in
randul pacientilor cu hipotiroidie (30,4%) [27]. Conform altor
studii, sindromul de tunel carpian se intalneste in aproxima-
tiv 30% dintre pacientii cu hipotiroidie [33, 34], femeile fiind
afectate mai frecvent [35]. Conform Sabeen A. si coaut. (2010),
sindromul de tunel carpian consta In comprimarea tendoane-
lor flexoare si a nervului median, care se deplaseaza prin tu-
nelul carpian; pacientii prezinta, de obicei, durere, arsuri sau
parestezii in aria de distributie a nervului median (primele
doua degete si pe latura mediana a celui de al treilea). Aces-
te simptome se agraveazd, mai ales, pe timp de noapte sau la
flexia incheieturii mainii. In cazuri de efort fizic prelungit, pot
aparea slabiciuni sau atrofie a muschiului tenar [36].

Sindromul de tunel tarsian

Conform studiilor efectuate de Parasca I. (2008), afectarea
nervului medioplantar la pacientii cu hipotiroidie este obser-
vatd mai rar [24]. In aceste cazuri, pacientul acuzi dureri sub
forma de arsuri si parestezii la nivelul halucelui, zonei plan-
tare. De reguld, durerile sunt nocturne si pot iradia pe fata
posterioara a gambei. Durerile se pot ameliora la mers [37].
Mecanismul compresiei constad in acumularile de glicozamino-
glicani in tesuturile Inconjuratoare [24, 38].

Contractura Dupuytren

O alta afectiune reumatismala, observata de unii cerce-
tatori, este contractura Dupuytren, care se manifesta prin
fngrosarea marcata a aponevrozei palmare, ratatinarea pielii,
contracturi in flexie a degetelor inelar si cel mic, fara dureri
[37, 39]. Conform Cakir M. si coaut. (2003), contractura Du-
puytren apare la circa 21,7% dintre pacienti [27]. Barbatii
sunt afectati de 7 ori mai frecvent decat femeile, mai cu seama,
cei cu varsta peste 40 de ani [37].

Degetul in ,resort”

Apare la circa 10% dintre pacientii cu hipotiroidism subcli-
nic si coreleaza cu titrul anticorpilor anti-tireoperoxidaza po-
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ma, vitiligo) that can dominate the clinical picture and serve
as the only manifestation of symptom of the disease [28]. It
has been established that females that neglect their anti-hypo-
thyroidism treatment develop 3 times more frequently rheu-
matoid arthritis [29].

According to Nasonova V et al. (1997), some patients with
hypothyroidism may develop weakening of the ligamentary
apparatus of the knee and Baker cyst formation [30]. Arthrop-
athy is seen in 20-25% in patients with myxedema [31] that
manifests through rigidity, joint tumefaction, and sometimes
effusion in the non-inflammatory joint cavity [30]. Rheumatic
manifestations may appear even in patients with euthyroid-
ism, but most frequently in patients with hypothyroidism,
compared with patients without thyroid affectation [25].

Carpal tunnel syndrome

According to Atroshi L. et al (1999), the prevalence of carpal
tunnel syndrome among general population is 3.8% [32]. At
the same time, Cakir M. et al. (2003), reports a number of 9.5%
among patients with thyroid disease, which have carpal tunnel
syndrome, more often seen in patients with hypothyroidism
(30.4%) [27]. According to other studies, carpal tunnel syn-
drome is seen in approximately 30% of patients with hypothy-
roidism [33, 34], women being affected more frequently [35].
Sabeen A. et al. (2010) states that the carpal tunnel syndrome
consists of compressing of flexor tendons and median nerve,
that go through the carpal tunnel; patients complain of pain,
burning sensation and parenthesis in the distribution zone of
the median nerve (first two fingers and the median side of the
third finger). These symptoms worsen during night or during
flexion of the hand joint. In cases of prolonged physical effort,
sensation of weakness and atrophy of the thenar muscle may
appear [36].

Tarsal tunnel syndrome

According to Parasca I. (2008), affectation of the medio-
plantar nerve in patients with hypothyroidism is rarely seen
[24]. In these cases, the patient complains of burning pain and
paresthesia at the level of hallux and plantar zone. As a rule,
pain occurs during the night and may irradiate to the posterior
side of the calf. Pain may improve during walking [37]. The
compression mechanism consists of accumulation of glycos-
aminoglycans in the surrounding tissue [24, 38].

Dupuytren’s contracture

Another rheumatic pathology observed by some re-
searches is Dupuytren’s contracture, that clinically manifests
through a thickening of the palmar aponeurosis, skin ratati-
nation (wrinkle), flexion contracture of the 4" and 5% fingers,
without pain [37, 39]. According Cakir M. et al. (2003), Dupuy-
tren’s contracture appears in approximately 21.7% of patients
[27]. Males are affected 7 times more frequently than females,
especially after the age of 40 [37].

Spring finger (stenosing tenosynovitis)

This pathology appears in 10% of patients with subclini-
cal hypothyroidism and correlates with the titer of Anti-TPO
(anti thyroperoxidase antibodies) [27]. According to Rezus E.
(2014), it is the most frequent cause of pain and disability at
the level of hand. In this pathology, most often, tendons of the



zitivi (Anti-TPO) [27]. Conform Rezus E. (2014), este cea mai
frecventi cauzi de durere si dizabilitate la nivelul mainii. In
aceasta patologie, mai frecvent, sunt afectate tendoanele fle-
xorilor degetelor 1I-V si flexorul lung al policelui. Se produce
o tenosinovita, urmata de fibroza si constrictia primului inel
fibros care acoperad articulatia metacarpo-falangiana. Alune-
carea compromisa a tendonului determina durere si blocarea
degetului in flexie, mai ales, dimineata. La mobilizare, se pot
auzi crepitatii [37].

Capsulita umdrului

Conform Ionescu R. si coaut. (2006), Rezus E. (2014),
aceasta afectiune se caracterizeaza prin restrictia dureroasa
a miscarilor in toate planurile, In absenta modificarilor articu-
lare. Progresia bolii include trei faze: faza dureroasa - debutul
gradual al durerii difuze de umar la mobilizare, iradiata, mai
ales, la nivelul muschiului trapez; faza adeziva - durerea de-
vine mai putin severd, nu mai apare In repaus sau in cursul
noptii, dar persista disconfortul si durerea la finalul miscarii;
faza rezolutiva - durerea este mai putin intensa, simptomul
dominant este limitarea miscarilor umarului.

Un indicator clinic util al prezentei afectdrii reumatismale
la pacientii cu hipotiroidie este capsulita umarului, care se ma-
nifesta prin dureri la rotatia externa pasiva a umarului [35, 37].

Conform datelor prezentate de Dorward B. si Schumacher
H. (1975), suferintele articulare se manifestd, mai frecvent,
prin redoare articulara matinald si eventuale epansamente
de tip degenerativ. Accelerarea vitezei de sedimentare a he-
matiilor din alte motive, in unele cazuri, preteaza la confuzie
cu artrita reumatoida [40]. Rareori, artropatia este monoar-
ticulara sau eroziva, interesand articulatiile interfalangiene,
care imitd o artroza severa [41, 42]. in unele cazuri, in lichidul
sinovial al pacientului cu hipotiroidie se evidentiaza cristale
de pirofosfat de calciu dihidrat, ins3, asocierea condrocalci-
nozei si manifestarilor ei acute (pseudoguta) nu este atat de
frecventa, in comparatie cu hiperparatiroidismul si hemocro-
matoza [43].

Existd dispute asupra naturii intdmplatoare sau nu a aso-
cierii dintre hipotiroidie si condrocalcinoza [40, 44, 45]. Con-
form McCarty D. (1988), prezenta cristalelor de pirofosfat de
calciu dihidrat in articulatii se asociaza, cel mai frecvent, hi-
potiroidiei si doar apoi hiperparatiroidismului, hemocromato-
zei, si, respectiv, hipofosfataziei [46]. S-a constatat ca In hipo-
tiroidia primara, In comparatie cu populatia generald, exist3,
intr-adevar, o crestere atat a frecventei hiperuricemiei, cat si a
gutei. In hipotiroidie este afectat pool-ul renal, prin sciderea
eliminarii acidului uric. Hipotiroidia a fost suspectata si ca fac-
tor declansator al atacului gutos [47], simptomatologia fiind
atenuata datorita deprimarii neutrofilelor [48].

Dupa Bland J. si coaut. (1979), in hipotiroidie, de obicei,
se afecteaza genunchii, articulatiile metacarpofalangiene si
interfalangiene proximale, cat si metatarsofalangiene si talo-
crurale, fara prezenta sinovitei inflamatorii [49]. La pacientii
cu hipotiroidie, aceste afectari depind de hormonul de stimu-
lare tiroidiana (TSH), care induce sinteza de acid hialuronic
si proteoglicani [31, 49]. Cele mai multe cazuri de schimbari
artropatice in hipotiroidie, la adult, implicad genunchii si mai-
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flexors of the II-1V fingers and of the flexor pollicis longum.
Tenosynovitis appears, followed by fibrosis and constriction
of the first fibrous ring that covers the metacarpophalangeal
(MCP) joint. Compromised sliding of the tendon determines
pain and blocks the finger in flexion, especially in the morning.
During mobilization, crepitations may be heard [37].

Shoulder capsulitis

According to Ionescu R. et al. (2006), Rezus E. (2014), this
pathology is characterized by painful restriction of movements
in all planes, without joint modifications. Disease progression
includes 3 phases: painful phase - gradual onset of diffuse
pain in the shoulder during mobilization, irradiates, especially
to the trapezium muscle; adhesive phase - pain becomes less
severe, doesn’t appear at rest or during night, but discomfort
persists and pain at the end of the movement; resolving phase
- pain is less intense, the dominant symptom is limitation in
shoulder movement.

An useful clinical indicator of rheumatic affectation in pa-
tients with hypothyroidism is shoulder capsulitis that mani-
fests through pain at passive external rotation of the shoulder
[35,37].

According to data presented by Dorward B and Schum-
acher H. (1975), joint sufferings are presented most often
through morning stiffness and eventual degenerative effu-
sions. Elevation of erythrocytes sedimentation rate caused by
other reasons, in some cases, leads to confusion in rheuma-
toid arthritis [40]. Rarely, arthropathy affects only one joint
or is erosive, usually affects interphalangeal joints, imitating
severe arthrosis [41, 42]. In some cases, synovial liquid of the
patient with hypothyroidism contains crystals of dehydrated
calcium pyrophosphate, but, association of chondrocalcinosis
and its acute manifestations (pseudo goiter) is rare compared
with association between hyperparathyroidism with hemo-
chromatosis [43].

Disputes exist regarding the accidental nature of the asso-
ciation between hypothyroidism and chondrocalcinosis [40,
44, 45]. According to McCarty D. (1988), presence of crystals
of dehydrated calcium pyrophosphate, is associated most of-
ten with hypothyroidism and then with hyperparathyroidism,
hemochromatosis and hypophosphatemia [46]. It has been es-
tablished, that in primary hypothyroidism (compared to gen-
eral population) there is indeed an elevation in the frequency
of hyperuremia and goiter as well. In hypothyroidism the
renal pool is affected by decrease in elimination of uric acid.
Hypothyroidism was suspected as a trigger factor of goiter at-
tack [47], symptomatology being attenuated by neutrophils
depression [48].

Bland J. et al. (1979) communicate that in hypothyroidism,
usually the following joints are affected: knees, metacarpopha-
langeal and proximal interphalangeal, metatarsophalangeal
and talocrural, without signs of inflammatory synovitis [49].
In patients with hypothyroidism, these signs depend on TSH
that induces synthesis of hyaluronic acid and proteoglycans
[31, 49]. Most of cases of arthropatic changes in hypothyroid-
ism in adults imply knees and hands, in children - coxofemoral
joint is more often affected [50]. Usually, in hypothyroidism,
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nile; la copii este mai frecventd implicarea articulatiei soldului
si a epifizei capului femural [50]. De obicei, in hipotiroidie,
palparea articulatiilor nu este dureroasa. Mai frecvent, are loc
afectarea simetrica a genunchilor, articulatiilor radiocarpiene,
articulatiilor mici ale mainilor (IFP si MCF) si articulatiilor
metatarsofalangiene. In unele cazuri, a fost descrisa o artropa-
tie distructiva cu localizare, 1n principal, in articulatiile inter-
falangiene proximale si, mai putin, In articulatiile interfalangi-
ene distale [30].

In osteoartroza secundara, pacientii prezinti durere de tip
»,mecanic”, redoare de inactivitate, limitarea mobilitatii, insta-
bilitate articular3, crepitatii si cracmente, evidentiate prin pal-
pare sau audibile [26]. Durerea articulara la adultii cu hipoti-
roidie poate dezvalui o necroza osoasa aseptica. Rubinstein H.
si Brooks M. (1977), au descris cinci pacienti cu hipotiroidie,
evaluati pe o perioada de timp de la 1 pana la 16 ani, care au
prezentat dureri articulare si care, mai tarziu, au fost diagnos-
ticati radiologic si histologic cu necroza osoasa aseptica. La
trei pacienti au fost implicate oasele colului femural uni- sau
bilateral si la doi - oasele carpiene (osul semilunar) [50]. O
alta formad de manifestare a afectarii reumatice in hipotiroidie
este mixedemul pretibial, care se prezinta sub forma unor no-
duli nedurerosi roz sau rosu deschis, de dimensiuni variabile,
situati pe suprafata pretibiala si care pot avea un aspect ase-
manator eritemului nodos [35].

Miopatia musculard (hipotiroidiand)

Conform Cruz M. si coaut. (1996), in aceasta afectiune,
simptomele cele mai frecvente raportate de cdtre pacienti
sunt: dureri, crampe, rigiditate, fatigabilitate usoara si slabi-
ciune musculara. La examenul fizic pot fi observate hipertrofie
muscularg, slabiciune musculara proximala, intarzierea fazei
de relaxare profunda a tendonului [51]. La momentul exami-
ndrii initiale, se observa o crestere a masei musculare a mai
multor grupuri de muschi, inclusiv trapez, deltoid, rectus ca-
pitis si gastrocnemian [28]. Rigiditatea sau slabiciunea mus-
culara in miopatie sunt difuze [52, 53]. Mialgiile generalizate,
atunci cand sunt insotite de punctele trigger dureroase, pot
sugera diagnosticul de fibromialgie, dar aceste simptome ne-
specifice pot prezenta, de asemenea, faza initiala a hipotiroi-
diei [54, 55]. Durerile musculare si senzatia de ,intepenire” a
muschilor sunt frecvente si agravate de expunerea la frig [56].
O tulburare clinica rara de miopatie in hipotiroidia severa este
sindromul Hoffman, care se manifesta prin rigiditate muscu-
lara severd, cresterea masei musculare (pseudohipertrofie),
slabiciune musculara variabilg, insotite de niveluri ridicate ale
creatinkinazei (CK) [57]. Conform rezultatelor studiilor reali-
zate de Sabeen A. (2010), Hartl E. si coaut. (2001), miopatia
musculard proximala (miopatia hipotiroidiana) se intalneste
in 25-79% de cazuri la pacientii adulti cu hipotiroidie primara
[36, 58].

Diagnosticul

Conform rezultatelor raportate de Pojarov L. (2011), la pa-
cientii cu hipotiroidie, in lipsa tratamentului, sunt detectate
dereglari ale metabolismului calciului si anume, tendinta de
reducere a nivelului de calciu in sange si excretia lui in urina.
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joint palpation is not painful. In most of the cases joint affecta-
tion is symmetrical and implies knees, radiocarpal joint, small
joints of the hand (proximal interphalangeal - PIP, and meta-
carpophalangeal - MCP) and metatarsophalangeal. In some
cases, destructive arthropathy with predominant localization
in the proximal interphalangeal joints and less in distal inter-
phalangeal joints [30].

In secondary osteoarthrosis, patients complain of “me-
chanical” pain, inactivity stiffness, mobility limitation, joint
instability, crepitations and crackles, seen at palpation or even
audible [26]. Joint pain in adults with hypothyroidism can de-
velop into aseptic bone necrosis. Rubinstein H. and Brook M.
(1977) described 5 patients with hypothyroidism, evaluated
for a period from 1 to 16 years that presented with joint pain
and later, were radiologically and histologically diagnosed
with aseptic bone necrosis. Three patients had affected uni-
or bilateral femoral neck and two patients - carpal bones af-
fected (semilunar bone) [50]. Another form of manifestation
of rheumatic affectation in hypothyroidism is pretibial myx-
edema that present as non-painful pink or light red nodules, of
variable dimensions, situated on the pretibial surface that can
have a similar aspect with erythematous nodule [35].

Muscular myopathy (hypothyroidian)

According to Cruz M. et al. (1996), in this pathology, fre-
quently reported symptoms are: pain, cramps, rigidity, light
fatigue and muscle weakness. Physical exam can reveal mus-
cular hypertrophy, muscular proximal weakness, and delay in
profound relaxation phase of the tendon [51]. At the moment
of initial examination, a raise in muscular weight of several
muscle group is noted, including trapezius, deltoid, rectus ca-
pitis and gastrocnemius muscles [28]. Muscular rigidity and
weakness in myopathy are diffuse [52, 53]. Generalized myal-
gia, when accompanied by painful trigger points, can suggest
the diagnosis of fibromyalgia, but these non-specific symp-
toms can be due to the initial phase of hypothyroidism [54,
55]. Muscular pain and the sensation of stiffness of muscles
are frequent and get worse at cold exposure [56]. A rare clini-
cal disorder of myopathy in severe hypothyroidism is Hoffman
syndrome that manifests through severe muscular rigidity, in-
crease in muscle weight (pseudo hypertrophy), and variable
muscle weakness, accompanied by elevated levels of creatine
kinase (CK) [57]. Research results of Sabeen A. (2010), Hartl
E. et al. (2001), show that proximal muscular myopathy (hy-
pothyroidism myopathy) is seen in 25-79% of cases in adult
patients with primary hypothyroidism [36, 58].

Diagnosis

Pojarov 1. (2011) noted than in patients with hypothy-
roidism without treatment, calcium metabolism is disturbed,
namely hypocalcaemia and its excretion in urine. Meanwhile,
elevated levels of parathormone and 1,25-(OH),-vitamin D,
[10]. Although some provocation tests for carpal tunnel syn-
drome is considered to be Tinel test (paresthesia in the first
2 fingers and on the median side of the third finger after per-
cussion of the carpal tunnel) and paresthesia during Phalen
test (flexion of the closed fist for at least 60 seconds) [37, 59],



Totodatd, au fost constatate niveluri crescute ale parathormo-
nului si 1,25-(OH),-vitaminei D, [10]. Desi testele de provoca-
re a simptomatologiei sindromului de canal carpian sunt con-
siderate a fi testul Tinel (parestezii In primele doua degete si
pe latura mediana a celui de al treilea, dupa percutare asupra
canalului carpian) si paresteziile la efectuarea testului Phalen
(flectarea pumnului inchis timp de cel putin 60 de secunde)
[37, 59]. Totusi, dupa parerea Chisholm J. (1981) si Kececi H.,
Degirmenci Y. (2006), standardul de aur pentru diagnosticare
sunt studiile electrofiziologice [60, 61]. Se considera ca orice
pacient cu sindrom de tunel carpian trebuie investigat pentru
hipotiroidism [48, 62]. In sindromul de tunel tarsian, testul Ti-
nel (percutia posterior de maleola interna determina aparitia
simptoamelor) poate fi pozitiv [35, 37].

in capsulita umarului, diagnosticul este, de obicei, clinic,
putine anomalii de acest gen fiind descoperite la investigatiile
imagistice. In aceste cazuri, radiografia este utild pentru exclu-
derea modificarilor artrozice avansate, tendinitei calcifiante
sau neoplaziilor, iar prin ultrasonografie pot fi evidentiate: te-
nosinovita bicepsului, restrictia miscarilor si impingementul
subacromial, secundar retractiei capsulare [37]. In rezultatul
unor cercetari recente, Groppa L. si coaut. (2014), au consta-
tat ca radiografia simpla este cel mai util mijloc imagistic in
osteoartroza, atit pentru diagnostic cat si pentru urmadrirea
evolutiei [26]. Lichidul sinovial este, de obicei, de tip neinfla-
mator si extrem de vascos, cu test Ropes negativ (nivel crescut
de acid hialuronic si, uneori, cu cristale de pirofosfat de calciu)
si celularitate saraca [35, 40].

La pacientii cu miopatie hipotiroidiana, de regula, sunt
crescute valorile enzimelor musculare serice (CK, mioglobi-
na, lactat dehidrogenaza), fapt constatat la pana la 90% din-
tre pacientii asimptomatici [63-65]. Desi, aceasta crestere
este, de obicei, usoara (CK<1000 UI/L), in publicatii deseori
sunt raportate cazuri de polimiozita sau rabdomioliza, cu ele-
vari dramatice ale CK [66, 67]. S-a constatat o corelatie pozi-
tiva dintre valorile crescute ale CK si nivelurile de TSH, insa
aceasta legatura nu a fost asociata cu gradul de sldbiciune
musculara [33, 68]. Desi, electromiografia (EMG) este frecvent
normal3, totusi, ea prezintd un mijloc de diferentiere a miopa-
tiei hipotiroidiene de alte miopatii. Trasaturile caracteristice
includ unde repetitive pozitive, activitate de insertie crescuta
si fibrilatii [69, 70]. In biopsia muscularad se observa atrofia
fibrelor musculare de tip II, cu hipertrofie relativa a fibrelor
musculare de tip I. Alte rezultate nespecifice includ: cresterea
procentualad a fibrelor de tip I, prezenta nucleelor internaliza-
te si structuri asemanatoare celor nucleare [51, 71-73]. Refle-
xograma ahiliana este alungita (mai mult de 300 ms) in cazul
incetinirii reflexelor tendinoase. Absorbtiometria cu fascicul
dual de raze X (DEXA) poate identifica prezenta osteopeniei
sau osteoporozei [74].

Tratamentul

Conform Chisholm ]. (1981) si Kececi H., Degirmenci Y.
(2006), in sindromul de tunel carpian, tratamentul poate in-
clude optiuni atat terapeutice cat si chirurgicale, cum ar fi in-
jectarea de corticosteroizi sau decompresia canalului carpian
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however, Chisholm ]. (1981), Kececi H., Degirmenci Y. (2006)
state that the golden standard for diagnosis are electrophysi-
ological examination [60, 61]. It is considered that any patient
with carpal tunnel syndrome must be investigated for hypo-
thyroidism [48, 62]. In patients with tarsal tunnel syndrome
the Tinel test might be positive (percussion posterior of the
internal malleoli triggers symptoms) [35, 37].

In shoulder capsulitis, the diagnosis is usually clinic, and
few abnormalities of this kind are discovered during ima-
gistic investigations. In these cases, X-ray is useful in order to
exclude advanced joint modifications, calcifying tendinitis or
neoplasia; ultrasound can show tenosynovitis of the biceps
muscle, movement restriction and subacromial impingement,
secondary to capsular retraction [37]. In recent studies, Grop-
pa L. et al. (2014) established that simple X-ray is the most
useful diagnostic investigation in osteoarthrosis, for diagnos-
tic and for evolution monitoring purposes [26]. Synovial liquid
is non-inflammatory in most of the cases and is extremely vis-
cous, with negative Ropes test (elevated levels of hyaluronic
acid, sometimes with crystals of calcium pyrophosphate) and
poor cellularity [35, 40].

In patients with hypothyroidism myopathy, seric muscular
enzymes are usually elevated (CK, myoglobin, lactate dehydro-
genase), fact found in up to 90% of asymptomatic patients [63-
65]. Although this elevation is slight (CK<1000 U/1), in litera-
ture, there are cases published of polymyositis or rhabdomy-
olysis, with dramatic elevations of CK [66, 67]. A positive cor-
relation was established between high values of CK and TSH
levels, but this correlation was not associated with the degree
of muscular weakness [33, 68]. Even if the EMG (electromyog-
raphy) is usually normal, it represents a way to differentiate
the hypothyroidisms myopathy from other myopathies. Char-
acteristic features include positive repetitive waves, elevated
insertion activity and fibrillations [69, 70]. In muscular biopsy
there can be noted atrophy of type Il muscular fibers, a rela-
tive hypertrophy of type I muscle fibers. Other non-specific
results include: percentage elevation of type I fibers, presence
of internalized nuclei and structures nuclei-alike [51, 71-73].
Achilles reflexogenity is elongated (more than 300 msec) in
cases of slowdown of tendinous reflexes. Dual-energy X-ray
absorptiometry (DEXA) may identify presence of osteopenia
or osteoporosis [74].

Treatment

According to Chisholm J. (1981) and Kececi H., Degirmenci
Y. (2006), treatment of carpal tunnel syndrome may include
both therapeutic and surgical options like corticosteroid injec-
tion or decompression of carpal tunnel by synovectomies in
severe cases. The authors state that treatment of hypothyroid-
ism ameliorated the evolution of the carpal tunnel syndrome
in most of the cases [60, 61]. At the same time, Palumbo C. et
al. (2000) reported clinical and electrophysiological manifes-
tations in hypothyroidism that persisted even when patients
came back to euthyroidism [75].

In tarsal tunnel syndrome there are options to include in
the treatment local glucocorticosteroids in local infiltrations,
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prin tenosinoviectomie, in cazurile severe. Conform autorilor
mentionati, tratamentul hipotiroidismului a ameliorat evolu-
tia sindromului de tunel carpian in majoritatea cazurilor [60,
61]. Totodata, Palumbo C. si coaut. (2000), au raportat mani-
festari clinice si electrofiziologice in hipotiroidie care au per-
sistat si dupa revenirea pacientilor in stare de eutiroidie [75].

in sindromul de tunel tarsian, existi incercari de a include
complexul de tratament cu infiltratii locale cu glucocorticoizi,
antiinflamatoare nesteroidiene (AINS), orteze, Insa fara efici-
entd semnificativa. Tratamentul chirurghical cu decompresia
canalului tarsian conduce la rezultate mai bune. In stadiile
precoce ale capsulitei umarului, tratamentul include AINS
pentru combaterea durerii si a restrictiilor de miscare. Injec-
tarea intaarticulard de corticosteroizi este utilizata frecvent;
durerea se reduce pe o perioada de pana la trei luni, dar nu are
beneficii pe termen lung. In cazurile rezistente la tratamentul
conservator, este recomandati capsulotomia artroscopica. In
tratamentul contracturii Dupuytren, cazurile usoare, rezul-
tate bune au fost obtinute prin proceduri cu cadldura locala si
utilizarea de manusi protective, iar la pacienti cu forme dure-
roase - proceduri, infiltratii intralezionale cu corticosteroizi.
Tratamentul chirurgical este indicat In cazurile cu deformari
sau afectare functionala.

in tratamentul tenosinovitei stenozante, au fost obtinute
rezultate pozitive prin aplicatii locale calde si tratament an-
tiinflamator. Totodatd, ortezele care mentin 1n extensie dege-
tul afectat in timpul noptii, previn blocarea matinala a aces-
tuia [37].

In miopatia hipotiroidiana, rezultate bune au fost obtinute
prin tratament cu L-tiroxinad peste aproximativ 6 luni [33, 65].

Prezentarea de caz

Pacienta E., 23 de ani, internata pe 26.10.15 in Sectia de
Artrologie a Spitalul Clinic Republican cu urmatoarele acu-
ze: artralgii (frecvent ziua) in articulatiile mici ale mainilor,
in umeri (disconfort si durere la finalul miscarii) - bilateral,
simetric; tumefactia articulatiilor IFP, MCF; redoare matinala
>2 ore; fatigabilitate; lipsa de indemanare recenta a miscarilor
fine ale mainilor; edemul buzelor, pleoapelor; intoleranta la
frig; cresterea in volum a glandei tiroide, cu precadere in ulti-
mii doi ani; dereglarea ciclului menstrual. Intensitatea durerii,
apreciata cu ajutorul scorului vizual-analogic, a fost cotata la
80-90 mm.

Din istoricul bolii: pacienta sufera de hipotiroidie de la var-
sta de 14 ani, pana recent - in evolutie naturala a bolii; nu a
urmat tratament decat in ultimele 5 luni (tab. L-tiroxing, 50
ug/zi, duphaston, AINS). Manifestarile articulare au aparut la
un an de la debutul hipotiroidiei, cu localizare in articulatiile
mici ale mainii (IFP) si articulatiile coxofemurale, bilateral.

Antecedentele heredo-colaterale: mama, bunica de pe
mama suferd de hipotiroidie.

Examenul clinic: piele rece si uscatd, par uscat si fragil, un-
ghii hipertrofice, hipotermie (36,1°C). Glanda tiroida, palpator,
dupa OMS, gradul I (Figura 1). Numarul de articulatii tumefi-
ate - 5. Numarul de articulatii dureroase — 8. Numarul de arti-
culatii cu sinovita - 2 (Figura 2).
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NSAIDs (non-steroidal anti-inflammatory drugs), orthesis, but
without significant efficiency. Surgical treatment with decom-
pression of the tarsal tunnel leads to better results. In incipient
stages of shoulder capsulitis, the treatment includes NSAIDs
for pain relief and to fight movement restriction. Intra-artic-
ular injection of corticosteroids is frequently used; pain may
ameliorate for up to 3 months, but doesn’t work for long term.
In cases resistant to conservative treatment, arthroscopic cap-
sulotomy is recommended. Good treatment results of mild
cases of Dupuytren’s contracture were obtained after local
heat and use of protective gloves; and in severe cases - pro-
cedures, intralesional infiltrations with corticosteroids were
used. Surgical treatment is indicated only in cases with defor-
mities and functional limitations.

Stenosing tenosynovitis treatment obtained good results
after warm local applications and anti-inflammatory treat-
ment. At the same time, orthesis that maintain in extension
the affected finger during the night have proven to prevent its
morning blocking [37].

In hypothyroidism myopathy, good results were obtained
after approximately 6 months of L-thyroxine [33, 65].

Case report

Patient E., aged 23, admitted on 26.10.15 in Department
of Arthrology of the Republican Clinical Hospital with the fol-
lowing complaints: arthralgia (mostly during the day) in small
joints of the hand, shoulder pain (discomfort and pain at the
end of the movement) - bilateral, symmetric; joint tumefac-
tion in PIP and MCP joints; morning stiffness 22h; fatigue; re-
cent lack of fine motor skills; edema of the lips, eye lids; cold
intolerance; enlargement of the thyroid gland; menstrual cycle
disturbances. Pain intensity, appreciated with the visual-ana-
logical scale rated 80-90 mm.

Medical history: patient suffers from hypothyroidism since
the age of 14, with natural history of the disease until now; she
did not take medication except the last 5 months (L-thyroxine
tablets 50 pg/day, duphaston, NSAIDs). Joint manifestations
have appeared one year after hypothyroidism, affecting small
joints of the hand (PIP joints), and bilateral coxofemoral joints.

Family medical history: mother, and grandmother on ma-
ternal line suffer from hypothyroidism.

Clinical examination: cold and dry skin, dry and fragile
hair, hypertrophic nails, hypothermia (36.1°C). Thyroid gland
- grade 1 at palpation according to WHO (Figure 1). Number
of joints with tumefaction - 5. Number of painful joints - 8.
Number of joints with synovitis - 2 (Figure 2).

Laboratory tests: relevant at the moment of admission
were the following: Free T, - 23.93 pmol/L, TSH - 0.045 pUlI/
mL (normal values 0.270-4.2 pUI/mL), anti-TPO - 9.95 [U/mL,
hemoglobine - 112 g/L, ESR - 15 mm/h, CRP - 11.29 mg/L,
rheumatoid factor - 21.7 IU/mL, fibrinogen 5.6 mg/dL, anti-
CCP antibodies >200 U/mL.

Hand X-ray show advanced juxta-articular osteoporosis,
thinning of subchondral plaques, cystic formations in epiphy-
ses of metacarpal bones, narrowing of space in carpal-radial
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Fig. 1 Glanda tiroida.
Fig. 1 Thyroid gland.

Fig. 3 Radiografia mainilor.
Fig. 3 Hand X-ray.

Testele de laborator relevante la momentul internarii au
fost urmatoarele: FT, (tiroxina liberd) - 23,93 pmol/L, TSH -
0,045 pUI/mL (valori normale 0,270-4,20 pUI/mL ), anti-TPO
-9,95 [U/mL, hemoglobina - 112 g/L, VSH - 15 mm/ora, PCR
- 11,29 mg/L, factorul reumatoid 21,7 IU/mlL, fibrinogenul -
5,6 mg/dL, anticorpi anti CCP >200 U/mL.

Radiografia mdinilor denota osteoporoza juxta-articulara
exprimatd, subtierea placilor subcondrale, formatiuni chistice
in epifizele metacarpienelor, Ingustarea spatiilor in articulati-
ile carpo-radiale (Figura 3). Radiografia plantelor dentota os-
teoporoza exprimata a oaselor plantare (Figura 4). Osteoden-
sitometria DEXA a regiunii lombare ofera un T-Score de [-2,3].

Diagnosticul. Hipotiroidie primar3, cauzata de tiroidita au-
toimuna gradul 1. Artrita reumatoida, poliartrita seropozitiva,
evolutie lent-progresiva, gradul de activitate III, conform Di-
sease Activity Score, DAS 28 - 4,95 puncte). Stadiul radiologic
I1, IFA 1.

Fig. 2 Sinovitd acutd a articulatiilor IFP II a mainii drepte si a IFP

Il a mainii stangi.

Fig. 2 Acute synovitis of the II PIP joints of the right hand and III

PIP joints of the left hand.

Fig. 4 Radiografia plantelor.
Fig. 4 Leg X-ray.

joints (Figure 3). Leg X-ray shows evident osteoporosis of the
plantar bones (Figure 4). Osteodensitometry (DEXA) of the
lumbar legion shows a T-score of [-2.3].

Diagnosis. Primary hypothyroidism, caused by autoim-
mune thyroiditis grade I, rheumatoid arthritis, sero-positive
polyarthritis, slow progressive evolution, I11" grade of activity
according to Disease Activity Score, DAS 28-4.95 points). Ra-
diological stage II, IFA IL.

Treatment: leflunomide - 20 mg (basic DMARDs treat-
ment), NSAIDs, glucocorticosteroids, small doses and hor-
monal substitution therapy - L-thyroxine, meanwhile, liver
protective drugs (heptral) and gastro protection (famoti-
dine).

After 7 days of treatment, evolution was favorable, with
diminution of rheumatic symptoms (joint pain), mentioned
upon admission. At discharge, morning stiffness was still pres-
ent, but with following decrease.
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Tratamentul: tablete leflunomide 20 mg (tratamentul de
fond cu DMARDs), AINS, glucocorticoizi, doze mici, si trata-
mentul de substitutie cu hormoni tiroidieni - L-tiroxina, tot-
odata - hepatoprotectoare (heptral) si gastroprotectoare (fa-
motidina).

Dupa 7 zile de tratament, evolutia a fost favorabila, cu di-
minuarea simptomatologiei reumatice (artralgiilor), mentio-
nate la internare. La externare, se mentinea redoarea matina-
13, Insa, ulterior, cu evolutie in descrestere.

Discutii

Hipotiroidiea este asociata, de multe ori, cu afectarea apa-
ratului locomotor, inclusiv, cu artrita reumatoida. Cunoasterea
atat a alterarilor reumatice la pacientii cu hipotiroidie, cat si
a semnelor si simptomelor clinice caracteristice alterarilor
reumatice specifice, este importanta si necesara. Redoarea
matinald cu duratd minim de 1 ord, artrita a 3 sau mai mul-
te arii articulare, artrita simetricd, artrita articulatiilor mai-
nii, in special, a articulatiilor IFP, MCF sau radiocarpiene, cu
pastrarea celor IFD in RA la pacientii cu hipotiroidie, cat si
rezultatul investigatiilor paraclinice (factorul reumatoid in se-
rul sangvin, Ac- anti-CCP, PCR, VSH), modificarile radiologice
(osteoporoza si/sau eroziuni la nivelul articulatiilor afectate),
orienteaza spre stabilirea unui diagnostic corect. Tratamentul
cu DMARDs conduce la ameliorarea durerii, controlul inflama-
tiei, pastrarea si imbunatatirea activitatii zilnice si previne di-
structia progresivi a articulatiilor. In rezultat, se amelioreazi
semnificativ calitatea vietii pacientului. Totodata, reiesind din
incidenta inalta si polimorfismul clinic al alterarilor reumatice
la pacientii cu hipotiroidie primara, sunt necesare studii com-
plexe, atat in scopul stabilirii diagnosticului exact al patologiei
reumatice la pacientii cu hipotiroidie primara, cat si in scopul
optimizarii tratamentelor disponibile.

Concluzii

1) Relatia dintre hipotiroidie si modificarile aparatului lo-
comotor este semnificativa si are o importanta esentiala
in diagnosticul si tratamentul pacientilor cu hipotiroidie.

2) Frecventa ridicata a asocierii hipotiroidiei cu diverse
manifestari osteoarticulare sugereaza necesitatea inves-
tigatiilor suplimentare de laborator (PCR, factorul reu-
matoid in serul sangvin, anticorpii anti-CCP, acidul uric
in ser, 1,25-(OH),-vitamina D,, calciul in ser, fosfataza
alcalind), instrumentale (radiografia si ultrasonografia
articulatiilor afectate, absorbtiometria cu fascicul dual
de raze X, DEXA), pentru excluderea bolilor reumatice la
pacientii cu hipotiroidie.

3) Se recomanda cdutarea sistematica a patologiei glandei
tiroide, in special - a hipotiroidiei, la pacientii cu modifi-
cari osteoarticulare.

4) Rezultatele studiului sustin ipoteza ca tabloul clinic si cel
paraclinic oferd indicatori importanti pentru diagnos-
ticarea artritei reumatoide la pacientii cu hipotiroidie,
precum si pentru diferentierea RA de alte poliartropatii.
Acesti indicatori sunt: redoarea matinald cu durata mi-
nim de 1 or4, artrita a 3 sau mai multe arii articulare, ar-
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Discussions

Hypothyroidism is associated many times with locomotor
apparatus affectation, including rheumatoid arthritis. It is im-
portant and useful to know rheumatic alterations in patients
with hypothyroidism, as well as characteristic clinical signs
and symptoms of specific rheumatic alterations. Morning stiff-
ness of a minimum one hour duration, arthritis of 3 or more
joints, symmetrical arthritis, arthritis of hand joints (espe-
cially of PIP, MCP or radio-carpal joints) respecting distal in-
terphalangeal joints in RA in patients with hypothyroidism, as
well as paraclinical results (seric rheumatoid factor, anti-CCP
antibodies, PCR, ESR), radiological modifications (osteoporo-
sis and/or erosions at the level of affected joints), guides to a
correct diagnosis. Treatment with DMARDs leads to pain re-
lief, inflammation control, keeping and improving of daily ac-
tivities and prevent progressive destruction of the joints. As a
results, patient quality of life improves. At the same time, tak-
ing in consideration the high incidence and high clinical poly-
morphism or rheumatic alterations in patients with primary
hypothyroidism, complex studies are required in order to set
the correct diagnosis of the rheumatic pathology in patients
with primary hypothyroidism, as well as to optimize available
treatment.

Conclusions

1) Relation between hypothyroidism and locomotor appara-
tus modifications is significant and has an essential im-
portance in diagnostics and treatment of patients with
hypothyroidism.

2) High frequency of the association between hypothyroid-
ism with different osteo-articular manifestations sug-
gests the need of supplementary laboratory investiga-
tions (PCR, seric rheumatoid factor, anti-CCP antibodies,
seric uric acid, 1,2 5-(OH)2-vitamin D,, serum calcium, al-
kaline phosphatase), instrumental investigations (X-ray
and ultrasound of the affected joints, dual-energy X-ray
absorptiometry, DEXA), in order to exclude rheumatic
diseases in patients with hypothyroidism.

3) It is recommended to search systematically for thyroid
pathology, especially of hypothyroidism, in patients with
osteo-articular modifications.

4) The results of the study sustain the hypothesis that the
clinical and paraclinical presentation offer important in-
dicators for diagnostication of the rheumatoid arthritis in
patients with hypothyroidism, as well as differentiation
of RA from other poly-arthropathies. These indicators
are: morning stiffness of a minimum one hour duration,
arthritis of 3 or more joints, symmetrical arthritis, and
arthritis of hand joints (especially of PIP, MCP or radio-
carpal joints) respecting distal interphalangeal joints.



trita simetrica, artrita articulatiilor mainiilor, in special,
a articulatiilor IFP, MCF sau radiocarpiene, cu pastrarea
celor IFD.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Estimarea manuald a suprafetei hiperalgeziei mecanice
din jurul inciziei chirurgicale necesita relativ mult timp pen-
tru o utilizare la scara larga, la patul pacientului. Elaborarea
unor metode, bazate pe tehnologiile informationale si pe uti-
lizarea algoritmilor de tratare a imaginilor grafice ar putea
oferi o solutie tehnica de perspectiva, in acest sens.

Ipoteza de cercetare

Utilizarea proprietdtilor curbelor Bézier permite trasarea
unui contur complex al imaginilor digitalizate, achizitionate
de pe suprafete anatomice, cu posibilitatea estimarii exacte a
ariei din interiorul conturului descris.

Noutatea adusa literaturii stiintifice din domeniu

A fost propusa o metoda matematica originald, bazata pe
proprietatile curbelor Bézier, de stabilire si trasare a unui
contur complex al imaginilor achizitionate si de estimare a
suprafetei lor, cu importante perspective de aplicare in prac-
tica clinica cotidiana.

Rezumat

Introducere. Articolul cerceteaza algoritmul de aproxi-
mare al datelor discrete folosind valori parametrice, cum ar
fi curba Bézier. Ipoteza presupune posibilitatea utilizarii cur-
belor Bézier pentru aprecierea suprafetei ariei functionale de
hiperalgezie.

Material si metode. In studiu au fost inclusi 28 de copii
(cuvarsta de 12,2+2,6 ani) care au suportat interventii chirur-
gicale pentru tumori ale cavitatii abdominale.

Rezultate. A fost demonstrat ca reactia motorie a aparut
in ziua a II-a - a V-a la toti pacientii In momentul aplicarii unei
forte de presiune de 8 sau 10 g, si corespunde in totalitate cu
evaluarea pe Scala Comportamentala a Durerii (BPS), avand o

TECHNICAL NOTE

Mathematic model of determi-
nation of hyperalgesia area in
children

Dmytro Dmytriiev'
Departament of anesthesiology and intensive care, National Medical University
,N. L. Pirogov’, Vinnitsa, Ukraine.

Corresponding author:

Dmytro Dmytriiev, MD, PhD, associate professor
Departament of anesthesiology and intensive care
National Medical University “N. I. Pirogov”

56, Pirogov str.,Vinnitsa, Ukraine, postal index 21032
e-mail: dmytrodmytriiev@gmail.com

What is not known yet, about the topic

Manual estimation of mechanical area of hyperalgesia aro-
und the surgical incision requires a relative long period of time
for routine use at the patient’s bed. Method elaboration based
on informational technology and graphic image algorithms
could offer a technical solution as perspective in this matter.

Research hypothesis

Using Bézier curves’ properties allows us to make a com-
plex contour of digital images, acquired from anatomical sur-
faces, with the possibility of exact estimation of their surface
from the inside of the described contour.

Article’s added novelty on this scientific topic

An original mathematical method was presented, based
on the proprieties of the Bézier curves of establishing and
drawing of complex contours of acquired images and their
surface estimation, with important future implementation in
routine clinical practice.

Abstract

Introduction. The article deals with algorithm of approxi-
mation of discrete data using parametric spline such as Bézier
curve. The hypothesis consists of the possibility of using of
Bézier curves in the recognition tasks of area of functional
zone of hyperalgesia.

Methods. The study included 28 children (aged 12.2+2.6
years) which underwent surgeries for tumors of the abdomi-
nal cavity.

Results. It is proved that the motor reaction appeared
between days 2-5 in all patients when applying a pressure
force of 8 or 10 g, and totally correspond to the evaluation on
a Behavioral Pain Scale (BPS) and amounted to more than 4
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valoare mai mare de 4 puncte (5,6£0,4, puncte), ce a indicat
reducerea pragului dureros la pacienti in perioada postope-
ratorie precoce si a permis determinarea ariei functionale de
hiperalgezie In regiunea plagii postoperatorii.

Concluzii. Proprietdtile curbelor Bézier permit determi-
narea cu exactitate a ariei de hiperalgezie la copii in perioada
postoperatorie precoce.

Cuvinte cheie: hiperalgezie, copii, perioada postoperato-
rie, estimarea ariei, curbe Bézier.

Introducere

Hiperalgezia reprezintad o durere crescuta la un stimul no-
ciceptiv. Ea exprima o durere sporita la o stimulare suprapra-
gala. Hiperalgezia poate rezulta, inclusiv, din stimularea noci-
ceptiva intensa, sau poate fi indusa de analgezicele opioide [1,
2]. Hiperalgezia secundara este initiatd, apoi - Intretinuta la
nivel spinal si este asociata cu o crestere a intensitatii durerii.
Drept urmare, se amplifica raspunsul de stres la durere, urmat
de cresterea riscului de cronicizare a durerii. Un rol facilita-
tor, in acest sens, il are fenomenul de toleranta la opioide, care
impune utilizarea unor doze mai mari [3, 4]. Tehnica standar-
dizat3, utilizata pentru diagnosticarea hiperalgeziei mecanice,
constd in determinarea pragului durerii la marginea plagii
postoperatorii cu ajutorul monofilamentelor von Frey; acestea
se aplica in ordinea crescatoare a calibrelor, pana la obtinerea
celei mai mici forte de presiune, care este perceputa si inter-
pretata de pacient drept durere [3, 5].

Avand in vedere ca suprafata hiperalgeziei mecanice din
jurul plagii postoperatorii coreleaza cu probabilitatea de
persistentei durerii la 6 luni dupa interventie, o estimare
exactd a ariei este importanta. Deoarece contururile ariei de
hiperalgezie sunt complicate, ceea ce face dificila marcarea si
estimarea exacta a suprafetei prin calcul manual, in ajutor vin
tehnologiile informationale contemporane. Metodele de ana-
liza structurala a contururilor este bazata pe utilizarea punc-
telor de control, care sunt marcate pe linia intrerupts, ce de-
limiteaza obiectul grafic. Marcajele date constau din puncte si
linii alternative, verticale si orizontale [6]. In plus, informatica
medicala moderna nu poate exista fara utilizarea imaginilor
vizuale, astfel incat perspectivele de dezvoltare ale tehnolo-
giilor informationale in medicind sunt determinate de efica-
citatea metodelor si mijloacelor de prelucrare a informatiei
vizuale [7, 8, 9]. Analiza structurald a contururilor imaginii, ca
si secvente de segmente de linii si arcuri de curbe, este una
dintre sarcinile de procesare a imaginii cu scopul interpreta-
rii acesteia in sistemele de inteligenta artificiald. In cele mai
multe cazuri, imaginea poate fi considerata drept parte a unui
plan, care este Impartit in regiuni, cu parametri constanti sau
variabili. Proprietatile intrinseci ale fiecareia dintre aceste re-
giuni sunt limitele ei proprii, adica o secventd, asociata con-
turului, care este formata din segmente de linii si arcuri de
curbe [10]. Prelucrarea automata a imaginilor presupune po-
trivirea dintre contururile lor formale cu scop de a identifica
diferite procese si obiecte. Solutia acestei probleme, utilizand
aranjamentului statistic al imaginilor vizuale, este complica-
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points (5.6+0.4, points), which indicated a threshold pain re-
duction in patients in early postoperative period and allowed
to determine functional zone of hyperalgesia around the area
of postoperative wound.

Conclusions. Properties of Bézier curves allow us to ac-
curately determine the surface of the hyperalgesia in children
in early postoperative period.

Key words: hyperalgesia, children, postoperative period,
surface estimation, Bézier curves.

Introduction

Hyperalgesia is a state of increased sensitivity to pain. It
represents increased pain at suprathreshold stimulation. Hy-
peralgesia may also result from intensive nociceptive stimula-
tion or may be induced by opioid analgesics [1, 2]. Secondary
hyperalgesia is initiated mainly at the level of spinal cord and
is associated with an increase in pain intensity and, therefore,
the development of stress response to pain, an increased risk
of chronicization of pain, development of the tolerance to
opioids and requirement for increasing doses [3, 4]. The di-
agnostic of hyperalgesia consists in the determination of the
pain threshold in the zone of postoperative wound by using
von Frey’s monofilaments; monofilaments are applied in as-
cending order until the slightest pressure force, that patient
perceives as pain [3, 5].

Taking into consideration that the area of mechanical hy-
peralgesia around the postoperative wound correlates with
the probability of pain persistence at 6 months after the sur-
gery, it is important to have an exact estimation of the area.
Because the contour of the hyperalgesia areas are complicat-
ed (which make it difficult to mark and calculate exactly the
surface), modern informational technologies come to help us.
Structural analysis methods are based on using control points
that are marked with an interrupted line, which points out
the graphic object. These marks consist of alternative, verti-
cal and horizontal, points and lines [6]. In addition, modern
medical informatics cannot exist without using of visual im-
ages, so the perspectives of development of information tech-
nologies in medicine is determined by the effectiveness of
means and methods of processing of visual information [7, 8,
9]. Structural analysis of image contours as well as sequences
of line segments and the arcs of curves is one of the of the
image processing tasks with the purpose of their interpreta-
tion in artificial intelligence systems. In most cases, the image
may be considered as a part of the plane, which is divided
into regions with constant or variable parameters. Inherent
properties of each of this regions is its limit, i.e. contour-one
associated sequence, which is consisted of line segments and
the arcs of curves [10]. Automated processing of images in-
volves matching of their formal contours to identify different
processes and objects. The solution of this problem by the
means of statistical arrangement of visual images is compli-
cated by the fact that each of the pictures may differ by the
scale of the level of interference and the number of measure-
ments. To overcome this problem, the neural network recog-



ta prin faptul ca fiecare dintre imagini este diferitd, in functie
de amploarea nivelului de interferenta si numarul de masu-
rari. Pentru a depasi aceasta problema, se utilizeaza metoda
retelei neuronale de a recunoaste contururile imaginilor prin
intermediul curbelor Bézier, care permit invarianta descrierii
acestora referitor la pozitia lor In campul de vedere, scala si
rotatie [11].

In aceastd ordine de idei, am propus descrierea unor noi
modele matematice de determinare a suprafetei obiectelor
functionale si anatomice, folosind identificarea fotoanalitica a
parametrilor geometrici ai ariei de hiperalgezie la copii.

Material si metode

Dupa obtinerea acordului informat, in studiu au fost
inrolati 28 de copii, internati iIn Departamentul de Oncohe-
matologie in perioada anilor 2013-2016. Dintre acestea, 18
copii au fost diagnosticati cu tumori ale cavitatii abdominale,
iar 10 copii - cu tumori ale spatiului retroperitoneal. Varsta
pacientilor a variat de la 2 luni pana la 16 ani. Printre ei, au
fost 20 de baieti (71,5%) si 8 fete (28,5%).

Cercetarea a fost realizatd in urmatoarele etape: [ etapa -
24 de ore Inainte de interventia chirurgicala, etapa a II-a - pri-
ma zi postoperatoriu, etapa a Ill-a - ziua 3 postoperatoriu si
etapa a [V-a - ziua 5 postoperatoriu.

Estimarea suprafetei obiectului grafic

Estimarea ariei obiectului grafic constituit a fost efectuata
in doud etape. In prima etap3, a fost creat un sistem de semne
de informare, sensibile fata de imagine, dar nu si la transfor-
marea ei afini. In a doua etapa, au fost stabilite reguli decizi-
onale, prin intermediul carora calculatorul clasifica imaginile
ariei de hiperalgezie propuse pentru recunoastere.

Pentru realizarea obiectivului dat, a fost aplicata o forma
de abstractizare matematica de recunoastere a obiectelor
vizuale, cum ar fi curba Bézier, cu un sistem de caracteris-
tici interactive, bazate pe coordonatele punctelor de control
ale curbelor Bézier. In cazurile de configuratie complicatd a
suprafetei obiectului anatomic sau functional, imaginea vizua-
13 a fost, mai Intdi, segmentata in parti separate ale conturului;
fiecare parte, la randul ei, a fost reprezentata prin curba Bézier
[7, 8].

Alegerea metodei curbei Bézier s-a datorat proprietatilor
ei, care sunt: continuitatea umplerii segmentului intre puncte-
le de inceput si de sfarsit; curba este intotdeauna in interiorul
figurii, format3, din linii care unesc punctele de control; curba
Bézier este simetrica, adica schimbarea punctelor de Inceput
si de sfarsit nu afecteaza forma curbei; scalarea si proportia de
schimbare a curbei Bézier nu perturbeaza stabilitatea ei, deoa-
rece din punct de vedere matematic, este ,afin invariabil”; mo-
dificarea coordonatelor cel putin ale unuia dintre puncte, duce
la schimbarea formei intregii curbe Bézier; orice portiune din-
tr-un segment al curbei Bézier este o curba Bézier [9].

Perimetrul pragului minim al durerii in jurul plagii posto-
peratorii a fost determinat in perioada postoperatorie precoce
(prima zi, zilele a IlI-a si a V-a). Proiectia liniilor plagii post-
operatorii a fost Impartitd, conventional, in doua segmente
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nition method of image contours by means of Bézier curves
is used, which allows for invariance of describing of images
contours relative to its position in the field of view, scale and
rotation [11].

In this order of ideas, we proposed ourselves to describe
new mathematic models of determining of the area of func-
tional and anatomical objects by using photo-analytical identi-
fication of geometrical parameters of the area of hyperalgesia
in children.

Material and methods

After obtaining the informed consent, 28 children were
enrolled in the study, patients treated at the Department of
Oncohematology during 2013-2016. Out of the total number
of children, 18 children had tumors of the abdominal cavity,
10 children with tumors of the retroperitoneal space. The age
of the patients ranged from 2 to 16 years old. Among them 20
were boys (71.5%) and 8 - girls (28.5%).

The research was conducted in the following stages: 1*
stage - 24 hours before surgery, 2™ stage - 1°* day after sur-
gery, 3 stage - 3™ day after surgery and 4" stage - 5" day
after surgery.

Graphic object area estimation

Identification of area of the reset object consisted of two
stages. On the first stage, a system of information signs was
created, that were sensitive to the image, but were not sensi-
tive to the affine transformation of the visual image. On the
second stage, decisive rules were built, according to which
computer classified images proposed for the hyperalgesia
area recognition.

In order to resolve this objective we used a form of rec-
ognition of visual objects of mathematical abstraction such as
Bézier curve, with a system of interactive features that were
based on the coordinates of the control points on the Bézier
curves. Herewith, in cases of complicated configuration of an-
atomical or functional object, visual image was previously seg-
mented on the separate parts of contour, which in turn were
represented by Bézier curve [1].

The choice of Bézier curve was due to its properties, which
are: continuity of filling of the segment between the start
and end points; the curve is always inside the figure, which is
formed by lines that connects control points; the Bézier curve
is symmetrical, i.e. swapping the start and end points do not
affect the shape of the curve; scaling and proportion change
of the Bézier curve doesn’t violates it stability, because from
the mathematical point of view it is “affine invariant”; change
of coordinates at least of one of the points leads to the change
of the form of whole Bézier curve; any portion of Bézier curve
segment is a Bézier curve [9].

The perimeter of the minimal pain threshold around post-
operative wound was determined in early postoperative pe-
riod (1%, 3", 5% day). The projection of lines of postoperative
wound was conventionally divided into two equal segments
by three points, through which in 16 vector directions were
conducted lines, with 452angle between them.
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egale, prin intermediul la trei puncte, prin care, au fost trasate
linii In 16 directii vectoriale, cu un unghi de 452 intre ele.

Determinarea pragului durerii si ariei de hiperalgezie

Cu ajutorul setului de 10 monofilamente calibrate von Frey
(VFMs), s-a aplicat presiune asupra pielii, cu o forta crescanda
de la 4 g (39,216 mN) la 300g (2941,176 mN) (Producator:
Touch-Test Sensory Evaluators, North Coast Medical Inc., CA,
Statele Unite ale Americii). Monofilamentele au fost aplicate
pe suprafata pielii cu o forta care sa le indoaie, intr-o ordine
crescatoare a calibrului, sub un unghi de 90°. Durata aplicarii
fiecirui stimul - 1,0-1,5 secunde. intre aplicari, s-a mentinut
un interval adaptiv de 10 secunde. Pragul de durere mecanica
a fost definit drept cea mai mica forta de presiune, care a pro-
vocat un raspuns pragal (4 sau mai multe puncte) la pacient
pe Scorul Comportamental al Durerii (1. engl. - Behavioral Pain
Scale, BPS), Tabelul 1. In acest mod, pragul durerii a fost apre-
ciat pe perimetrul suprafetei din jurul plagii postoperatorii.

Tabelul 1. Scorul Comportamental al Durerii (BPS).

Itemi Caracteristici Puncte

Mimica Zambet

Calm

Grimasa
Emotii Ras

Calm

Geamat

Strigdt nelinistit
Motilitate Obisnuita

Fara tensiune

N R, O W N P O N kR O

Contractie periodica

Contractie continud implicand ambele membre 3

Nota: Valorile celor trei itemi se sumeaza. Scor minim - 0 puncte; scor
maxim - 8 puncte. Un scor 23 constatad prezenta durerii cu o sensibilitate
a metodei de 95%.

Limita pragului de durere din jurul plagii postoperatorii
(adicd, aria de hiperalgezie mecanicd), a fost insemnata prin
16 puncte cu un marker color; aceste puncte au fost conec-
tate Intre ele, iar imaginea suprafetei, astfel delimitats, a fost
fixata fotografic (Figura 1). La etapa fotofixarii, in apropierea
suprafetei delimitate, cu scop de scalare, a fost plasat un mar-
caj de hartie de 1 cm? Imaginea finald obtinuta a fost digita-
lizatd cu ajutorul unui software specializat (licenta nr. AG-12-
00651), iar prin intermediul curbelor Bézier, a fost estimata
suprafata imaginii digitalizate.

Zona studiatd are, de obicei, parametri geometrici
neregulati; dublarea conturului s-a efectuat prin utilizarea
curbei Bézier, care este in totalitate situata in poligonul con-
vex, definit de punctele ei de control. Curba Bézier este o curba
parametrica, data de expresia:

B(t) = ZPg-bz-,n(t), 0<t<1
=10 (1)

unde Pz- - functie, care face parte din vectorii punctelor de
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Determination of the pain threshold and the hyperalgesia
surface

Using the set of 10 calibrated von Frey’s monofilaments
(VFMs), pressure on skin was performed with an increasing
force from 4g (39.216 mN) to 300g (2941.176 mN) (Touch-
Test Sensory Evaluators, North Coast Medical Inc., CA, USA).
Monofilaments were applied in an increasing order to the sur-
face of skin under the angle of 902, while the last doesn’t bend
for 1-1.5 sec. In between researches an adaptive interval of 10
seconds was kept. Mechanical pain threshold was defined as
the smallest pressure force, which caused pain reaction in the
patient (4 or more points on the Behavioral Pain Scale, BPS),
Table 1. Pain threshold was measured on the surface around
postoperative wound.

Table 1. Behavioral Pain Scale (BPS).

Items Characteristics Points

Mimics Smile

Calm

Grimace
Emotions Laugh

Calm

Whimper

Indomitable shout
Motility / Movement  Usual

Without tension

N B O W N kB O N B O

Periodic excitation

Continuous excitation involving both 3
limbs

Notda: Values of all 3 items are summed up.. Minimal score - 0 points; maxi-
mal score - 8 points. A score value =3 means presence of pain with sensibil-
ity of the method of 95%.

The skin was marked with each of 16 defined points by a
color marker, and were connected in between each other with
minimal pain threshold around the postoperative wound and
photofixation with area of hyperalgesia (Figure 1). On the
stage of photofixation, near the functional and anatomical
object, with the purpose of scaling, paper marker with an area
of 1cm2 was placed. The result of image is integrated into
software environment (license N2 AG-12-00651), where using
graphical curves, the area of the object was determined.

The studied area has usually irregular geometrical pa-
rameters; duplication of contour was implemented by using
Bézier curves, which is totally lying in the convex hull of its
checkpoints. Bézier curve - parametric curve, which is given
by the expression:

n
B(t) = ZPébﬁ',n{t), D<t<1
=0 (M
where P; - function, which is a component of vectors of

checkpoints, and bi.(t) - basis functions of Bézier curves,
which are also called the Bernstein polynomials.
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Fig. 1 Punctele de control de pe linia de contur al suprafetei de hiperalgezie mecanica identificata.
(1) linia care reprezinta incizia chirurgicala; (2) puncte conditionale, de referintg, distribuite de-a lungul imaginii digitalizate a
inciziei chirurgicale; (3) directia vectorilor de masurare; (4) puncte de control; (5) perimetrul definit al obiectului grafic digital
(aria de hiperalgezie mecanica).

Fig. 1 Checkpoints of the contour line of the mechanical hyperalgesia area identified.
(1) line that represents the surgical incision; (2) refference points, distributed alongside the digital image of the surgical
incision; (3) direction of the measurement vector; (4) checkpoints; (5) defined perimeter of the digital graphic object (area of
mechanical hyperalgesia).

control, si b’t',ﬂ (t) - functiile de baza ale curbei Bézier, numite
si polinoamele Bernstein.

b; (t) = (

T

i)t*(l — )

(2)

n n!

unde (z) " il(n —1)! - numerele 1. si ; i - gradul polino-
mului, ¢ - numérul ordinal al punctului de control.

Dupa reproducerea conturului suprafetei obiectelor func-
tionale sau anatomice cu curbele Bézier, aria acesteia a fost
obtinut3, folosind aplicatia , Calculeaza” din soft.

A fost efectuata, de asemenea, dozarea nivelului de corti-
zol in plasma3, precum si celui al glucozei, pentru a dispune de
reflectarea stresului chirurgical. Au fost Inregistrati si parame-
trii clinici ai trezirii din anestezie.

Analiza statisticd

Analiza statistica a datelor a fost efectuata cu ajutorul soft-
ului ,Statistica 5.5” (Statistica, Tulsa, Oklahoma, SUA), licenta
de utilizare: AXXR910A374605FA (detindtor - Universitatea
Nationald de Medicina ,M. I. Pirogov” din Vinnitsa). Au fost
calculate valoruile medii cu devierile standard si erorile stan-
dard. Pentru datele de tip continuu si distributie normala, a
fost aplicat testul t-Student. Pentru datele neparametrice, a
fost aplicat testul exact Fisher. Un p<0,05 a fost considerat
semnificativ din punct de vedere statistic.

by (1) =

1

z , @

()=
where 0 dn—2)! - number 1 and T, n - polynomial
degree, T - ordinal number of the checkpoint.

After reproduction of the contour spline of Bézier curves
of the perimeter zone of functional or anatomical object, using
the built-in module “Calculate” we determine the size of the
received zone.

In addition the indicators of the efficiency of anesthesia in
early postoperative period were studied: level of cortisol and
glucose in plasma. Clinical signs of waking up from anesthesia
were also recorded.

Statistical analysis

The statistical analysis of the data was performed by us-
ing methods of variation using the software “Statistica 5.5”
(Statistica, Tulsa, Oklahoma, USA), license usage number:
AXXR910A374605FA (owner - National Medical University
“N. 1. Pirogov” from Vinnitsa). The mean values were evaluated
as well as standard deviations and average error. For data of
continuous and distribution type, t-Student test was applied.
For non-parametrical data, exact Fisher’s test was applied. A
value of p<0.05 was considered statistically significant.
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Rezultate

in studiu au fost inclusi 28 de copii (12,2+2,6 ani), operati
pentru tumori ale cavitatii abdominale (20 de pacienti, 86%),
tumori renale (2 copii, 7%), tumori ovariene (2 copii, 7%).

Toti pacientii au beneficiat de tratament in conditii de uni-
tate de terapie intensiva, cu terapie de perfuzie si transfuzie, cu
suport respirator (ventilatoare pulmonare ,Hamilton C2”, Ha-
milton Medical AG, Bonaduz, Elvetia), regim de ventilare - ASV,
cu parametrii (F,0, 30%, PEEP 2 cmH,0, PIP 15-20 cmH,0).

Analgezia In perioada postoperatorie, la toti pacientii, a
fost realizatad prin perfuzie continud cu fentanil. Doza de fen-
tanil a variat Intre 3 si 10 pg/kg/zi, iar media zilnica a fost de
5,4+0,8 ug/kg/zi.

Media scorului BPS, care reflectd intensitatea durerii
pacientilor, a fost semnificativ mai mare la toate etapele stu-
diului din perioada postoperatorie precoce, comparativ cu
etapa preoperatorie.

Dinamica nivelului de cortizol si glucoz3, in zilele a IlI-a si
a V-a ale studiului, indica o posibila asociere intre dezvoltarea
hiperalgeziei la copii in zilele 1-5 postoperatoriu si boala prin-
cipala, sau intre interventia si/sau analgezia insuficienta, dupa
operatie. La toti pacientii au aparut reactii motoriitn alll-a-a
V-a zi dupa interventia chirurgicala, la o forta de presiune cu-
prinsa intre 8 g si 10 g, si care au fost in deplina concordanta
cu scorurile ridicate ale BPS. fiind mai mult de 4 puncte, Scorul
BPS, care a indicat la diminuarea pragului de durere la pacienti
in perioada postoperatorie precoce, a avut o valoare mai mare
de 4 puncte (5,60,4) (Tabelul 2).

Tabelul 2. Pragul de durere, aria hiperalgeziei mecanice si evalua-
rea clinica a anesteziei curente la copii.

Etapele studiului

Indicatorii

I 11 11 v
Scor BPS, puncte 0 5,4+0,4* 5,2+0,5* 5,3+0,6*
Cortisolplasmatic, o1 4 170:14%  282:24%  28423,0%
ng/dl
Glicemia, mmol/1 4,3+1,4 6,4+1,2* 7,1+1,3* 6,8+1,3*

Pragul durerii, estimat
cu filamentele von-
Frey, g/mm?

196,1£20,4 98,8+19,2* 86,2+18,6*" 82,2+12,2*

Aria hiperalgeziei me-
canice in jurul inciziei -
chirurgicale, cm?

60,4+20,2 122,4 +42,4" 108,2 +26,1F

Nota: *- p<0,05, comparativ cu prima etapa a studiului; t- p<0,05, compara-
tiv cu etapa precedentd a studiului. Datele sunt prezentate drept medie si
deviere standard.

Discutii

Prezentare de caz clinic

Copilul Z, in varstd de 7 luni, fisa nr. 9859, a fost internat
pe data de 19.08.2014 pentru tratament in cadrul Departamen-
tului de Pediatrie Oncohematologicd, cu diagnosticul: ,Nefro-
blastom bilateral. Sindrom genetic nespecific. Cardiopatie CI2A
(insuficientd cardiacd)’.

A fost efectuat tratament chirurgical: laparotomie pe flancul
drept, heminefrectomie, pielostomie pe flancul drept.
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Results

The study included 28 children (12.2+2.6 years) who were
operated for tumors of the abdominal cavity (20 patients,
86%), kidneys tumors (2 children, 7%), ovarian tumors (2
children, 7%).

All patients underwent combined intensive care treatment
with infusion and transfusion therapy, with respiratory sup-
port (“Hamilton C2” ventilating machine, Hamilton Medical AG,
Bonaduz, Switzerland), in the regime ASV, with the following
parameters: FiO, 30%, PEEP 2 cmH, 0, PIP 15-20 cmHZO).

Analgesia in postoperative period in all patients was per-
formed by continuous infusion of fentanyl. The dose of fen-
tanyl ranged from 3 to 10 pg/kg/day, and the average dose per
day was 5.4+0.8 ug/kg/day.

The average sum of points that characterized the intensity
of pain in the early postoperative period at all stages of the
study (by Behavioral Pain Scale) in patients was significantly
higher (p<0.05) values before the surgery.

Dynamics of levels of cortisol and glucose on the 3 and
5% days of study indicates to possible connection between the
development of hyperalgesia in children during 1-5 days after
surgery and main disease or operation and/or insufficient an-
esthesia after operation. In all patients motor reaction on the
3-5 day after surgery appeared at the pressure force of 8 and
10 g, and was fully consistent with high scores of Behavioral
Pain Scale (BPS) which was more than 4 points (5.6+0.4,
points), which indicated on the reduced pain threshold in pa-
tients in early postoperative period (Table 2).

Table 2. Pain threshold, mechanical hyperalgesia area and clinical evalua-
tion of anestheisa in children.

Study stages
Indicators

I 11 111 v
BPS score, points 0 5.4+0.4*  5.2+0.5* 5.3+0.6*
Plasmatic cortisol, 55+1.4  17.0£1.4% 282:2.4*  28.4+3.0*
pg/dl
Glucose, mmol/1 4.3+1.4 6.4+1.2* 7.1+£1.3* 6.8+1.3*

Pain threshold,
estimated by von Frey = 196.1+20.4 98.8+19.2* 86.2+18.6*" 82.2+12.2*"
filaments, g/mm?

Mechanical hyperal-
gesia area around the -
surgical incision, cm?

60.4 £20.2 122.4+42.4" 108.2+26.1F

Note: *- p<0.05, compared to the first stage of the study; - p<0.05, compared
with the previous stage of the study. Data are presented in mean values and
standard deviations.

Discussions

Clinical case presentations

Child Z.,, aged 7 months, chart number 9859, was hospitalized
for treatment in the Department of Pediatric Oncohematology
on August 19, 2014, with the diagnosis: “Bilateral nephroblasto-
ma. Non-specific genetic syndrome. Cardiopathy CI2A (cardiac
insufficiency)’ The performed surgical treatment: right-sided
laparotomy, heminephrectomy, right-sided pyelostomia.

In the first day of the postoperative period, with the use of
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Fig. 2 Stabilirea conturului ariei de hiperalgezie mecanica in
perioada postoperatorie (etapa de fotofixare).

Fig. 2 Determination of the perimeter area of hyperalgesia
in postoperative period (photofixation stage).

In prima zi a perioadei postoperatorii, cu ajutorul setului din
10 monofilamente calibrate von Frey (VFMs), a fost mdsurat, cu
fotofixare corespunzdtoare, perimetrul pragului minim al du-
rerii in jurul pldgii postoperatorii (Figura 2). Apoi, rezultatul
imaginii a fost integrat in softul Kompas 3DV13, pentru a deter-
mina, automat, suprafata hiperalgeziei, care a fost, in cazul dat,
de 22,5 cm? (Figura 3).

Perspective de cercetare ulterioard

Deoarece existd o corelare stransa dintre suprafata hiperal-
geziei mecanice si persistenta in timp a durerii postoperatorii,
o estimare cat mai exactd a ariei date capata o importanta cli-
nica deosebita. Optimizarea metodelor de achizitie si digitali-
zare a imaginii, precum si crearea unor dispozitive electronice
miniaturizate, sau a softurilor integrate in telefoanele mobile
inteligente, capabile sa estimeze rapid suprafata hiperalgeziei
mecanice la patul pacientului, ofera un camp vast pentru cer-
cetare, testare clinica si validare a metodei.

In mod logic, urmeazi adaptarea metodelor si protocoale-
lor de analgezie postoperatorie, a dozelor si combinatiilor de
analgezice, coanalgezice si paraanalgezice, care sa fie prescri-
se, inclusiv, cu luarea in consideratie a suprafetei de hiperalge-
zie mecanica in jurul plagii chirurgicale.

Concluzii

Hiperalgezia secundara se induce frecvent in jurul plagii
chirurgicale, intr-un rastimp foarte precoce postoperatoriu,
inclusiv la copiii care au fost operati pentru tumori ale cavitatii
abdominale. Proprietatea curbelor Bézier permite controlul
intuitiv al parametrilor de curbura ale imaginilor digitalizate
in interfata programului Kompas 3DV13 si, in mod semnifica-
tiv, simplifica construirea si estimarea configuratiilor geome-
trice complexe. Metoda data permite estimarea cu precizie a
suprafetei hiperalgeziei mecanice la copii in perioada posto-
peratorie precoce.

Fig. 3 Determinarea suprafetei obiectului functional
(aria hiperalgeziei mecanice) cu ajutorul softului Kompas 3DV13.

Fig. 3 Determination of the area of functional object
(area of hyperlagesia) in program environment Kompas 3DV13.

the set of 10 calibrated von Frey’s monofilaments (VFMs) the
perimeter of the minimal pain threshold around the postop-
erative wound with appropriate photofixation was measured
(Figure 2). Then, the result of the image was integrated into the
program environment Kompas3DV13 in order to determine the
area of the zone of hyperalgesia, which amounted to 22.5 cm?
(Figure 3).

Prospects for further research

The prospects for further research are to implement ad-
equate methods of anesthesia in early postoperative period
and creation of opportunities for accurate topical assessment
of zone of hyperalgesia during dynamic observation and treat-
ment. Optimization of methods of image acquiring, as well
as creation of electronic mini-devices or integrated softs in
smart phones, capable of rapid estimation of the mechanical
hyperalgesia area near the patient’s bed, offer a vast field for
research, clinical testing and method validation.

Logically, method adaptation is to follow, as well as analge-
sia protocols in the postoperative period, establishing doses
and combination of analgetics, co-analgetics and para-anal-
getics that are to be prescribed, taking in consideration the
area of mechanical hyperalgesia around the surgical wound.

Conclusions

Secondary hyperalgesia is frequently induced around the
surgical wound, in a very short period of time after the sur-
gery, inclusively in children operated for tumors in the abdom-
inal cavity. Property of the Bézier curves allows to perform in-
tuitive way to control of curve parameters in the interface of
program environment Kompas 3DV13 and significantly simpli-
fies the construction of complicated geometric configurations
based on their spline. This technique helps to clearly deter-
mine the area of the zone of hyperalgesia in children in early
postoperative period.
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Rezumat

Se prezintd un caz clinic de cromoblastomicoza, cauzata
de Cladosporium carrionii, inregistrat in nordul Marocului, la
o femeie de 56 de ani, din mediul rural. Pacienta a prezentat o
leziune cutanata cronicg, cu o localizare neobisnuit3d, si anume
- regiunea axilard. Diagnosticul a fost confirmat prin cultura
fungica. Tratamentul cromoblastomicozei, care este o maladie
fungica cronica a tesuturilor moi, este extrem de dificil si poa-
te dura ani in sir.

Cuvinte cheie: Cromoblastomicoza, Cladosporium carrio-
nii.

Introducere

Cromoblastomicoza este o infectie fungica cronica a pielii
cauzata de fungi din familia Dematiaceae [1]. Maladia poa-
te fi intdlnita pe tot globul, dar prevalenta este mai mare la
populatia rurala din tarile cu clima tropicala sau subtropicala,
cum ar fi Madagascar, in Africa si Brazilia, In America de Sud
[2]. Cei mai frecventi agenti patogeni ai cromoblastomicozei
sunt urmatoarele specii: Fonsecaea pedrosoi, Phialophora ver-
rucosa si Cladosporium carrionii. Rhinocladiella aquaspersa si
Dermatitidis exophiala sunt mai rar raportate [3, 4]. Cladospo-
rium, agent netipic al cromoblastomicozei, este considerat a
doua specie, dupa frecventd, prima fiind Fonsecaea pedrosoi
[5]. Este important de a recunoaste ca, unele specii rare, cum
ar fi Cladosporium carrionii, au un prognostic prost [6, 7]. Noi
vom raporta un caz de cromoblastomicoza, cauzat de Cla-
dosporium carionii.
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Abstract

We report a case of chromoblastomycosis due to Cla-do-
sporium carrionii in north of Morocco, in women of 56 years
living in rural region. The patient presented a chronic cuta-
neous lesion in uncommon localization - axillary region. The
diagnosis was confirmed by mycology culture. Treatment of
chromoblastomycosis, which is a chronic fungal infection of
the soft tissues, is extremely difficult and may last for years.

Key words: Chromoblastomycosis, Cladosporium carrio-
nii.

Introduction

Chromoblastomycosis is a chronic fungal skin infection
caused by a fungus belonging to the family of Dematiaceae [1].
The disease has been reported worldwide, but the prevalence
is higher in rural populations in countries with tropical or sub-
tropical climate, like Madagascar in Africa and Brazil in South
America [2]. The most common causative agents of chromo-
blastomycosis are the following species: Fonsecaea pedrosoi,
Phialophora verrucosa and Cladosporium carrionii, Rhinocladi-
ella aquaspersa and Dermatitidis Exophiala are less frequently
reported [3, 4]. Cladosporium - uncommon agent of chromo-
blastomycosis is considered the second species in frequency
after Fonsecaea pedrosoi [5]. It is important to recognize some
rare species such as Cladosporium carrionii which have a poor
prognosis [6, 7]. We will report a case of chromoblastomycosis
due to Cladosporium carrionii.
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Prezentare de caz

Femeie de 56 de ani, din mediul rural, regiunea de nord a
Marocului, cu diabet zaharat, fara leziuni traumatice in trecut.
Acuze: o leziune cutanata cronica, de 11 ani, in regiunea axila-
ra dreaptd, tumefiere care a evoluat in noduli verucosi si care,
in cele din urma, au fistulizat (evolutie gomoasa).

Examenul fizic a relevat o cicatrice bine delimitata, puncta-
ta de gduri mici, cu puroi si sdnge, asociatad cu durere si prurit
la nivelul leziunii. Pacienta nu a prezentat alte leziuni ale pielii
sau limfadenopatie. Pacienta nu a primit, pe parcurs, niciun
tratament special.

Date de laborator. A fost efectuata o biopsie cutanata pen-
tru studiul histopatologic, fungic si bacteriologic. Examinarea
directa in KOH de 10% a fost neconcludenta. Au fost preparate
culturi pe diferite medii: Sabouraud dextroza-agar, Saboura-
ud dextroza-agar, suplimentat cu cloramfenicol si Sabouraud
dextroza-agar, suplimentat cu cicloheximida (Actidione), care
au fost, apoi, incubate la 27°C si 37°C. Dupa o perioada de 12
zile, au crescut colonii netede, maslinii-negre, pliate cu reve-
re negre (Figura 1). Colorarea cu lactofenol albastru a aratat
Cladospores pigmentate, septate, maro, cu filamente maro,
separate de conidiofore laterale si terminale, de dimensiuni
variabile, purtand conidiile ovoidale de culoare inchisa si for-
mand un lant ramificat (Cladosporium de tip sporulare, Figu-
ra 2). Astfel, ciuperca a fost identificata drept Cladosporium
carrionil.

Fig. 1 Colonii de Cladosporium in cultura.

Fig. 1 Colonies of Cladosporium after culture.

Examinarea histologicd a prelevatului a determinat reactii
inflamatorii polimorfe, asemanatoare cu cele infectioase (in-
filtrat inflamator de macrofagi, neutrofile, eozinofile si cateva
celule gigante).
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Case presentation

Women of 56 years, living in rural region in north of Mo-
rocco, diabetic, without trauma injury in the past. Presenting
a chronic cutaneous lesion (11 years) in right axillary swell-
ing which evolve into a fleshy budding lesion that is fistulized
(gummy evolution).

Physical exam revealed a flange scar dotted with small
holes from pus and blood associated with pain and itching at
the lesion. Moreover the patient shows no other skin lesions
or lymphadenopathy. The patient did not receive any special
treatment.

Laboratory data. A skin biopsy was performed for histo-
pathological, mycological and bacteriological study. Direct
examination in 10% KOH was inconclusive. Culture on diffe-
rent Sabouraud dextrose agar media, Sabouraud dextrose
agar supplemented with chloramphenicol and Sabouraud
dextrose agar supplemented with cycloheximide (Actidione)
was prepared and then incubated at 27°C and 37°C. After a
period of 12 days the growth of smooth colonies, black ol-
ive folded with black lapels (Figure 1). The scotch with blue
lactophenol showed cladospores pigmented, septated, and
brown, with brown filaments, partitioned with lateral and
terminal conidiophores of variable size, wearing dark ovoid
conidia and forming a branching chain (Cladosporium type of
sporulation, Figure 2). The fungus was identified as Cladospo-
rium carrionil.
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Fig. 2 Examinare microscopica dupa coloratie cu albastru de
lactofenol: Cladosporium carrionii (x40).

Fig. 2 Microscopic examination after blue lactophenol staining:

Cladosporium carrionii (x40).

Histology examination of the specimen revealed inflamma-
tory polymorphic reactions, likely infectious (an inflammatory
infiltrate of macrophages, neutrophils, eosinophils and some
giant cells).
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Discutii

Cromoblastomicoza este cunoscuta ca o micoza subcuta-
nata cronica, cauzata de o ciuperca raspandita peste tot in sol,
pe spini vegetativi in descompunere si pe lemn putred, care
patrunde in tesut prin inoculare traumatica [8]. Boala este
raspandita, mai ales, in regiunile calde si umede tropicale si
subtropicale din Asia si America de Sud. Distributia speciilor
depinde de vegetatie si clima locala. Astfel, in sudul Madagas-
carului, in statul Falcon din Venezuela, in statul Queensland
din Australia, unde vegetatia xerofita (aloe si agave, In Mada-
gascar) este adaptatd la clima semi-desertica, toate cazurile
sunt cauzate de Cladosporium carrionii [5].

Cromoblastomicoza cu Cladosporium carrionii este rar in-
talnita in Africa de Nord; doar doua cazuri au fost inregistra-
te in Maroc, in perioada 1989-2010. Alte noua cazuri au fost
produse de Fonsecaea pedrosoi. Sapte cazuri au fost raporta-
te in Algeria si doud in Tunisia [9, 10, 11]. Inci doui cazuri
au fost inregistrate, recent, In Maroc: unul, in sudul Regatului
(Laayoune), la un pacient de 50 de ani, avand localizare inter-
costala [12], iar celalalt caz - la un pacient de 70 de ani, care
a prezentat infectie cu Fonsecaea pedrosoi, localizata la nivelul
membrelor superioare [13]. Tratamentul a fost bazat pe ter-
binafina si evolutia a fost marcata de disparitia leziunilor dupa
cateva luni de tratament.

Boala este mai frecventa la persoanele din mediul rural,
care lucreaza ca fermieri, cu picioarele goale. Mai frecvent, sunt
afectate membrele inferioare, In special, picioarele, bratele si
fesele, care sunt foarte expuse la traume [6, 14]. Uneori, sunt
descrise si leziuni localizate pe urechi, cornee, gat, fata, piept,
stomac [15, 16-18].

Pacienta din cazul prezentat a locuit intr-o zona rurala, a
participat la lucrari agricole si nu a avut In anamneza nicio
leziune traumatica. Localizarea axilara reprezintd o regiune
neobisnuitd; doar doud cazuri similare au fost descrise de ca-
tre Krishna S. si coaut. (2016), fard leziuni traumatice [19]. Ale-
gerea tratamentului depinde de agentul cauzal, marimea, gra-
dul de afectare si localizarea leziunii. Prezenta complicatiilor
este un factor important care determina evolutia bolii [20, 21].
Tratamentul cromoblastomicozei este dificil, deoarece nece-
sitd, adesea, luni sau chiar ani de terapie antifungica; in plus,
ciuperca poate fi refractara la tratamentul medicamentos. Pa-
cienta noastra a fost tratatd cu terbinafina per os, 500 mg pe zi,
cu o evolutie buna.

Concluzie

Cu toate ca cromoblastomicoza este cunoscuta de mai bine
de o suta de ani, earamane infectia fungica profunda cel mai di-
ficil de eradicat. Mai multe intrebari, referitoare la agentii etio-
logici, prezenta lor in mediul Inconjurator, distributia geogra-
fica si patogenitate, trebuie sa fie abordate. Pare neobisnuita
aparitia Cladosporium carrionii intr-o zona atipica (Maroc), cu
o localizare neobisnuita (nivelul axilar), in cazul nostru.
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Discussion

Chromoblastomycosis is known as a chronic subcutane-
ous mycosis resulting from a fungus existing everywhere in
soil, on vegetation decaying spines and on rotten wood, he
wins the tissue by traumatic inoculation [8]. The disease is
particularly prevalent in the hot and humid tropical and sub-
tropical regions of Asia and South America. Species distri-
bution depends on the vegetation and local climate. Thus in
southern Madagascar, in the State of Falcon in Venezuela as in
the Australian Queensland, where xerophytic vegetation (al-
oes and agaves to Madagascar) is adapted to the climate semi-
desert, all cases are caused by Cladosporium carrionii [5].

Chromoblastomycosis caused by Cladosporium carrionii,
is uncommon in North Africa; just two cases were claimed in
Morocco from 1989 to 2010, nine of which were related to
Fonsecaea pedrosoi. Seven cases have been reported in Alge-
ria and two in Tunisia [9, 10, 11]. Other 2 cases were recently
reported in Morocco, one in the South of Morocco (Laayoune)
in a patient of 50 years with intercostal localization [12], and
another case of 70 years old patient who presented infection
with Fonsecaea pedrosoi localized in the upper limbs [13].
Treatment was based on terbinafine and the evolution was
marked by the disappearance of lesions after a few months
of treatment.

The disease is more common in rural persons that work
barefoot as farmer. That is why it generally attains the lower
limbs witch are very exposed to trauma especially the feet,
arms and buttocks [6, 14]. The lesions on the ears, cornea,
neck, face, chest, and stomach are sometimes described [15,
16-18]. Our patient lived in a rural area, participated in farm-
ing work and did not have traumatic injury in her history. The
axillary localization was an unusual site, two cases was re-
ported by Krishna S. et al. (2016) without trauma injury [19].
The choice of treatment depends on the causative agent, the
size, degree and location of the lesion. The presence of com-
plications is an important factor affecting the evolution of the
disease [20, 21]. The treatment of chromoblastomycosis is
difficult because it often requires months or years of antifun-
gal therapy and can be refractory to medical treatment. Our
patient was treated with terbinafine orally at 500 mg per day
with good evolution.

Conclusion

Although chromoblastomycosis are known for 100 years,
the disease remains one of deep fungal infections more dif-
ficult to eradicate. In addition, many questions about the etio-
logic agents, their appearance in the environment, geographi-
cal distribution and pathogenicity must be addressed. The
question arises on the emergence of Cladosporium carrionii
in an atypical area (Morocco) with an unusual location (the
axillary level) in our case.
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Pacienta G. In varsta de 19 ani, administreaza tratament cu
anticonvulsivante pentru crize comitiale. De cateva luni, paci-
enta a abandonat tratamentul si au reaparut crizele convulsive.
Laa 5-azidelareinitierea tratamentului cu carbamazeping, au
aparut leziuni cutanate dureroase si usor pruriginoase (fata,
scalp, urechi, torace anterior si posterior, abdomen, membre
superioare si inferioare), prezentate in Figura 1. Pacienta mai
prezenta conjunctivita si leziuni la nivelul mucoaselor (buca-
le si genitale), astenie marcatd, deglutitie dureroasa si febra
39-40°C. In zilele ulterioare leziunile au confluat si au acoperit
arii importante de suprafata tegumentara. Au aparut elemen-
te veziculo-buloase, cu un continut citrin, dureroase, ulterior
cu denudare tegumentara (la nivelul abdomenului, regiunii
posterioare a toracelui, membrelor inferioare si superioare),
decolarile tegumentare interesand circa 6-7% din suprafata
tegumentard. Au aparut si bule in regiunea calcanee, foarte
dureroase la mers. S-au constatat secretii oculare purulente,
mictiuni dureroase, ulceratii la nivelul mucoasei bucale cu sin-
drom algic pronuntat. Biologic: leucopenie usoara (3x10°/1) la
debut, urmata de leucocitoza (18x10%/1) cu neutrofilie si VSH
accelerat; IgE totala majorata (x3 ori limita superioara a nor-
mei); sindrom citolitic moderat (transaminazele majorate x3
ori limita superioara a normei), explicat prin hepatita acuta
toxica; leucociturie din leziunile mucoasei uretrale.

intrebari:

1) Descrieti leziunile tegumentare prezentate in Figura 1 A,
B,C,D,E F

2) Care este diagnosticul probabil?

3) Numiti cauzele leziunilor tegumentare prezentate?

4) Care este substratul morfologic al leziunilor cutaneo-mu-
coase?

5) Cu ce entitati patologice se impune diagnosticul diferential?

6) Care este tratamentul indicat?
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A 19 year old woman, known with idiopathic seizures dis-
order, had committed a several months break from her anticon-
vulsant medication. Due to the reappearance of seizures she
restarted administration of carbamazepine and on the 5% day
she experienced painful and slightly itchy skin rash on her face,
scalp, ears, chest, and limbs (Figure 1). Additionally at hospital
admission she presented mouth and genitals mucosa lesions,
conjunctivitis, painful swallowing, fever (39-40°C) and asthe-
nia. During the next days, merging and considerable extension
of the skin injuries were observed. Subsequently, there were
developed vesiculo-bullous lesions with citrine secretion and
epidermal denudation (up to 6-7% of body surface - mainly on
abdomen, posterior thoracic surface and limbs). Later on, pa-
tient’s complains included also painful mouth ulcers, sharply
painful bullae on the calcaneal zone, purulent eye discharge
and painful urination. Her blood tests detected mild leucope-
nia (3x10%/1) with later shift to leukocytosis (18x10°/1) and
neutrophilia, increased ESR and total IgE (x3 folds increment),
as well as high transaminases level (x3 folds elevation). Trans-
aminase increment were explained by acute toxic hepatitis and
leucocyturia by urethral mucosa lesions.

Questions:

1) Describe the skin lesions presented in Figure 1 A, B, C,
D,E FE

2) What is the most probable diagnosis in this case?

3) Which are the potential causes of the presented skin le-
sions?

4) What morphological abnormalities do correspond to the
skin lesions presented in Figure 1?

5) What is the list of diferential diagnosis for the presented
lesions?

6) What treatment interventions are required?
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Fig 1. Leziunile tegumentare prezentate la internare.

Fig 1. Skin lesions presented at hospital admission.
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Raspunsuri

1) Eruptia polimorfa eritemato-papulo-veziculo-buloasa
extinsd pe o suprafata tegumentara considerabila (A, B, D, E,
F), cu modificari erozive si cruste pe buze si ulceratii la nivelul
mucoasei bucale (A). Bule flasce la nivelul tegumentelor mem-
brelor superioare si abdomenului (B, C, F). Denudari eroziv-
ulceroase tegumentare cu decolari marginale la nivelul regiu-
nii posterioare a toracelui si abdomenului (D, E).

2) Leziunile cutanate sub forma de exantem polimorf eri-
temato-papulo-veziculo-bulos, dar si afectarea mucoaselor
(oculare, urogenitale, bucale), insotite de denudari tegumen-
tare <10%, se Incadreaza in sindromul Stevens-Johnson (SSJ),
sinonim - ectodermoza erozivi pluriorificiali. in caz daca lezi-
unile eroziv-ulceroase depdsesc 30% din suprafata tegumen-
tara, se constatd sindromul Lyell, sau necroliza epidermica
toxica (NET).

3) Cauzele pot fi diverse, de la infectii bacteriene sau vira-
le, la cauze medicamentoase. Peste 100 de medicamente pot
avea ca si reactii adverse manifestari severe cutanate, pana la
SSJ/NET [1]. Medicamentele frecvent incriminate sunt: alo-
purinolul, anticonvulsivantele (carbamazepina, lamotrigina,
fenitoina), antibacterienele sulfonamide, aminopenicilinele,
nevirapina, oxicamii, AINS, sulfasalazina [2]. La copii, medica-
mentele cel mai frecvent asociate cu SSJ/NET sunt sulfonami-
dele, fenobarbitalul, carbamazepina, lamotrigina, dar au fost
raportate si asocierile cu acetaminofenul [3]. Infectiile cel mai
frecvent incriminate sunt cele cu Mycoplasma pneumoniae sau
citomegalovirus, mai frecvent, la copii. Ca si cauze rare au fost
mentionate vaccinurile, bolile de sistem, substantele de con-
trast, expunerea la substante chimice, unele produse din me-
dicina naturista sau alimentele. Cazuri de SS] au fost raportate
si dupa transplant de maduva osoasa [4-6].

4) Substratul leziunilor cutanate este reprezentat de
degenerescenta vacuolara (edem intracelular) a keratinoci-
telor stratului bazal, denumita si dermatita de interfata, care
conduce la necroza tegumentara si aspect tipic de , piele opari-
ta”. Mecanismul citotoxic este cauzat de o reactie de hipersen-
sibilizare celulara sistemica.

5) Diagnosticul diferential se impune cu infectia stafiloco-
cica severd, eritemul polimorf (predominant, postherpetic),
DRESS (drug rash with eosinophilia and systemic symptoms),
iradiere, fotodermatita, traumatisme, eritrodermia ihtiosi-
forma buloasa congenitald, porfiria cutanatd, epidermoliza
buloasd, boala cu IgA lineare, pemfigus autoimun, pemfigoid
bulos, epidermoliza buloasa dobandita, lupus eritematos sis-
temic bulos, conjunctivita cu Corynebacterium diphtheriae,
conjunctivita adenovirald, carcinom sebaceu, epiteliom intra-
epitelial, pustuloza exantematica acuta generalizata [4-7].

6) Sistarea tratamentului cu medicamentele incriminate
este esentiala. Tratamentul este de sustinere, internarea in
spital este obligatorie, principiile fiind similare ca si In arsuri.
in cazurile severe, cu comorbiditati, cu decoldri tegumen-
tare importante, pacientul trebuie internat intr-o unitate de
terapie intensiva pentru arsi, ceea ce le poate ameliora sem-
nificativ prognosticul. Tratamentul include ingrijire, fluide si
electroliti, suport nutritional, managementul temperaturii si
controlul durerii.

Afectare tegumentard severd in context medicamentos

Answers

1) Extended maculo-papullar erythematous exanthema
(A, B, D, E, F), with crusts and desquamation on lips (A). Flac-
cid bullae on the skin of the superior limbs and abdomen (B,
C, F). Epidermal detachment on chest and abdomen (D, E).

2) Skin lesions represented by maculo-papullar erythema-
tous exanthema, associated with mucosa lesions that involve
two or more distinct sites (ocular, genital, oral), as well as epi-
dermis detachment on less than 10% of the skin surface de-
fine Stevens-Johnson Syndrome (S]S). Synonyms for SJS are:
erythema multiforme bullosum, erythema multiforme exuda-
tivum, erythema multiforme major.

3) Causes may be different ranging from infections (bacte-
rial or viral) to drugs. More than 100 drugs have been report-
ed to have as side effects severe cutaneous manifestations
like SJS/TEN [1]. Most frequently SJS/TEN associated drugs
are: allopurinol, anticonvulsants (carbamazepine, lamotrigi-
ne, phenytoin), antibacterial sulfonamides, aminopenicillins,
nevirapine, oxicams, NSAID, sulfasalazine [2]. In children SJS/
TEN most often are caused by sulfonamide, antimicrobials,
phenobarbital, carbamazepine, and lamotrigine. An associa-
tion with acetaminophen administration has also been re-
ported [3]. Most commonly incriminated infectious triggers
in children are Mycoplasma pneumoniae and cytomegalovi-
rus. Among rare causes of SJS/TEN are listed vaccines, sys-
temic diseases, contrast media, chemical exposure, herbal
medicines, food and bone marrow transplantation [4-6].

4) Histological appearance of “scalded skin” lesion is given
by significant apoptotic destructions of keratinocites. The le-
sion mainly involved basal keratinocites layer characterized
by intracellular edema, also described as interface dermatitis
that leads to skin necrosis. Systemic allergic cell reaction is
responsible for the cytotoxic mechanisms of the disease.

5) Differential diagnosis includes: Staphylococcal scalded
skin syndrome, erythema multiforme, erythroderma and
erythematous drug eruptions, acute generalized exanthema-
tous pustulosis, irradiation, phototoxic eruptions, trauma,
progressive systemic sclerosis, erythroderma ichthyosiform
congenita, porphyria cutanea, epidermolysis bullosa, linear
IgA bullous dermatosis, paraneoplastic pemphigus, bullous
systemic lupus erythematosus, Corynebacterium diphtheria
conjunctivitis, adenoviral conjunctivitis, sebaceous cell carci-
noma, intraepithelial epithelioma [4-7].

6) Avoidance of the involved drug is extremely important.
Treatment is mainly supportive and hospital admission is
mandatory. Basic treatment principles are similar to those
in burns injuries. In case of severe disease, presence of co-
morbidities or extended skin detachment, patient should be
admitted to burn intensive care unit that is associated with
a significantly better prognosis. Treatment includes wounds
care, fluid and electrolytes replacement, nutritional support,
pain and temperature control.
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Fig 2. La 14 zile de la internare. Leziuni secundare eroziv-crustoase pe fata si semimucoasa buzelor pe un fundal usor eritematos.

Fig 2. On 14" day after admission. Secondary lesions, erosions and crusts on face and lips.

Fig 3. La 5 luni de la externare. Leziuni secundare maculoase discromice, preponderent hiperpigmentate; pe fatd, un fundal usor
eritemato-edematos. La nivelul ochiului sting - entropion al pleoapei inferioare cu eroziune corneana si ptoza pleoapei superioare.

Fig 3. At the 5" month from hospital discharges. Secondary hyper pigmented macules. Left eyelid entropion with upper eyelid ptosis
and corneal erosion.

Discutii

Sindromul Stevens-Johnson si Necroliza Epidermica To-
xicd sunt afectiuni cutaneo-mucoase severe, acute, rare si
conditionate de administrarea de medicamente, in cea mai
mare parte a cazurilor. Se considera ca sindromul Stevens-]Joh-
nson (decolari tegumentare <10%) si Necroliza Epidermica
Toxica (decolari tegumentare 230%), sunt manifestari diferi-
te ale aceleiasi boli. SS] este o forma minora a NET. Pot exista

Discussions

Stevens-Johnson syndrome (S]S) and Toxic Epidermal
Necrolysis (TEN) are severe, commonly drug induced, acute,
quite rare muco-cutaneous disorders. It is considered that SJS
(epidermal detachment <10%) and TEN (epidermal detach-
ment 230%) are different manifestations of the same disease.
So far SJS is a minor form of TEN. Also, an overlap type of SJS/
TEN disease (detachment between 10-30%) has been de-
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si forme mixte SSJ/NET - detasarea a 10-30% din suprafata
tegumentara. Afectarea mucoaselor apare in peste 90% din-
tre cazuri, cu doud sau mai multe localizari (oculara, bucala,
genitald). Diagnosticul este clinic, anemia si limfopenia sunt
frecvente, eozinofilia se intdlneste rar, neutropenia sugerea-
za un prognostic prost [6, 7]. Printre factorii de risc, au fost
mentionati infectia HIV, factorii genetici (HLA-B*1502 si HLA-
A*31:01), patologiile imune concomitente, procesele maligne
sau unii factori fizici (lumina cu raze ultraviolete sau radio-
terapia). Semnul Nikolski este un semn clinic dermatologic,
caracteristic procesului histologic de acantoliza; este pozitiv
cand la apasarea sau frecarea usoara a stratului superficial al
epidermului se obtine decolarea marginald a acestuia. Este
pozitiv in leziunile produse prin epidermoliza (SSJ/NET) si
acantoliza (pemfigus vulgaris) [1, 7, 8].

La pacientii cu SSJ/NET, septicemia ramane o importanta
cauza de deces. Desi tratamentul antibacterian profilactic nu
este unanim recomandat, ingrijirea plagilor, ingrijirea ocu-
lara si tratamentul suprainfectiilor este esential. Dincolo de
ingrijirile de sustinere, nu exista tratamente stabilite pentru
SSJ si NET. In practica clinica, se utilizeazd medicamente imu-
nosupresive sau imunomodulatoare (corticosteroizi sistemici,
imunoglobulina i/v, ciclosporing, plasmafereza sau anticorpi
monoclonali anti TNF) [4, 5].

Desi utilizarea steroizilor sistemici ramane controversa-
ta, parerile sunt impartite. Unii autori considera ca acestia
favorizeaza suprainfectiile si creeaza dificultdti de diagnos-
tic diferential Intre SS] si NET, altii sustin ca administrarea
corticosteroizilor sistemici se asociaza cu o rata mai mare a
complicatiilor [9]. Existd parerea ca sunt beneficii in stadiile
initiale, daca sunt administrati in doze moderate-mari (pred-
nison 1-2 mg/kg corp) pentru 3-5 zile, si ca administrarea lor
amelioreazd manifestarile oculare. Imunoglobulinele umane
cu administrare intravenoasa au fost descrise ca fiind utile
atat ca tratament, cat si in profilaxie [4, 5, 10, 11]. Conform
studiului european EuroSCAR, conceput pentru a evalua efica-
citatea diferitelor tratamente pentru pacientii cu SSJ si NET, nu
s-au gasit suficiente dovezi pentru niciunul dintre tratamente-
le aplicate [6, 12].

SSJ/NET sunt potential fatale. Faza acutd a SSJ/NET durea-
za intre 8 si 12 zile. Se caracterizeaza prin febra persistenta,
afectarea severa a membranei cutaneo-mucoasa si descuama-
rea epidermei, rezultdnd zone intinse de denudare tegumen-
tara foarte dureroasa. Re-epitelizarea poate incepe peste ca-
teva zile si necesita 2-4 saptamani. Evolutia este, Insd, impre-
dictibila, astfel, identificarea agentului cauzal si inlaturarea lui
este esentiala pentru ameliorarea prognosticului.

Mortalitatea depinde foarte mult de suprafata tegumenta-
ra detasata. La denudari tegumentare sub 10%, riscul de mor-
talitate este de 5-15%. Detasarea a mai mult de 30% din su-
prafata tegumentului creste rata mortalitatii la 25-35%. Pen-
tru evaluarea riscului de mortalitate, se utilizeaza SCORTEN,
un scor care cuprinde: varsta >40 ani, malignitati, frecventa
cardiaca >120 bpm, procentul initial de detasare epidermica
>10%, nivelul ureei serice >10 mmol/l, glucoza serica >14
mmol/l, bicarbonatul <20 mmol/l. Pacientii cu implicare cuta-
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scribed. Mucous membranes are affected in over 90% of pa-
tients, involving two or more distinct sites (ocular, oral, and
genital). The diagnosis relies on clinical signs. Lymphopenia
and anemia are common, eosinophilia is rare, neutropenia
suggest a poor prognosis. Risk factors associated with SJS/
TEN are: HIV infection, genetic factors (HLA-B*1502 and HLA-
A*31:01), underlying immunologic disorders, malignancy and
physical factors (UV and radiotpheray) [4-7].

Nikolski sign is a dermatological clinical sign, depicting
hystological acantholysis. The sign is present when slight rub-
bing of the skin results in exfoliation of the outermost layer.
Nikolsky’s sign is almost always present in toxic epidermal
necrolysis and is associated with pemphigus vulgaris.

Sepsis remains an important cause of death in SJS/TEN
patients. Although prophylactic antibacterial treatment is
not universally recommended, wound and eye care as well as
treatment of associated infection are crucial. Beyond support-
ive care, there are no accepted treatments for SJS and TEN. In
clinical practice immunosuppressive or immunomodulatory
medications are applied (systemic steroids, i.v.immunoglobu-
lin, cyclosporine, plasmapheresis or anti-TNF monoclonal an-
tibodies) [4, 5].

Use of systemic steroids remains controversial. Some au-
thors consider that steroids increase risk of superinfections
or other complications and create difficulties in differentia-
tion diagnosis SJS and TEN. At the same time administration
of systemic steroids is associated with an increase rate of com-
plications. Other data suggests that systemic steroids, in mod-
erate-high doses (prednisone 1-2 mg/kg) for 3-5 days, are
beneficial in the early stages and improves ocular manifesta-
tions. Administration of intravenous human immunoglobulin
has been reported as being helpful in therapy and prophylaxis.
EuroSCAR study analyzing efficacy of various treatments for
patients with SJS and TEN, did not find sufficient evidence for
any of the evaluated treatments [4, 5, 8-11].

SJS/TEN clinical course is unpredictable and are potentially
fatal. Identification and removal of the causative agent is es-
sential for a better prognosis. The acute phase of SJS/TEN lasts
8-12 days. It is characterized by persistent fever, severe mucosa
injuries and very painful epidermal detachment. Re-epithelial-
ization may start in a few days and requires 2-4 weeks. Mor-
tality depends of the extension of skin detachment. In patients
with skin detachment less than 10% - mortality risk range be-
tween 5-15%. When epidermal detachment exceeds 30% mor-
tality rate increase up to 25-35%. For the assessment of mortal-
ity risk SCORTEN score can be used. That assess the following
factors: age >40 years, malignancies, heart rate >120 bpm, the
percentage of initial epidermal detachment >10%, serum urea
>10 mmol/], serum glucose >14 mmol/l and bicarbonate <20
mmol/l. Patients with limited skin lesions and SCORTEN score
of 0-1, can be treated in unspecialized departments, patients
with SCORTEN score 22 should be treated in burn intensive
care units, if is available. The most common causes of death are
sepsis, acute respiratory distress and multiple organ dysfunc-
tion [4, 5, 7].

Acute complications includes: water-electrolyte imbalance,
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nata limitatd, cu SCORTEN 0-1, pot fi tratati si in sectii nespeci-
alizate; ins3, pacientii cu SCORTEN 22, trebuie tratati in unitati
de terapie intensiva pentru arsi, daca sunt disponibile [4, 5, 7].
Cele mai frecvente cauze de deces sunt sepsisul, detresa respi-
ratorie acuta si disfunctia multipla de organe [5, 6].

Complicatiile fazei acute sunt dezechilibrele hidroelec-
trolitice, socul hipovolemic cu insuficienta renala, septicemia
si socul septic, rezistenta la insuling, disfunctiile multiple de
organe, complicatiile pulmonare (pneumonie, pneumopatie
interstitiala, sindrom de detresa respiratorie, insuficienta re-
spiratorie), complicatiile gastro-intestinale (necroza epiteliala
a esofagului, intestinului subtire sau colonului).

Sechelele pe termen lung pot fi cutanate (pigmentari, nevi,
anomalii ale unghiilor, alopecie sau cicatrici), oculare (ochi
uscat, fotofobie, trichiazd, neovascularizarea corneei, kera-
tita, entropion, simblefaron sau cicatrici corneene), mucoa-
se (disconfort bucal, xerostomie, inflamatii gingivale, carii si
boli parodontale, anomalii de crestere a dintilor la copii; se-
chele genitale sau urinare la femei), pulmonare (bronsiolita,
bronsiolita obliterantd, bronsiolita obliterantd cu pneumonita
in organizare, bronsiectazii si disfunctii obstructive - inclusiv,
la pacientii asimptomatici) [5]. Recidivele sunt posibile la ex-
punerea repetatd la medicamentele incriminate.
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hypovolemic shock, renal failure, sepsis and septic shock, in-
sulin resistance, multiple organ failure and pulmonary com-
plications (pneumonia, interstitial pneumonitis, respiratory
distress syndrome, respiratory failure), gastrointestinal com-
plications (epithelial necrosis of the esophagus, small intes-
tine or colon).

Long-term sequelae could be cutaneous (irregular pigmen-
tation, eruptive nevi, abnormal regrowth of nails, and alope-
cia), ocular (dry eye, photophobia, trichiasis, neovasculariza-
tion of the cornea, keratitis, symblepharon, corneal scarring,
rarely blindness), mucosal (mouth discomfort, xerostomia,
gingival inflammation and synechiae, caries, and periodontal
disease), pulmonary complications (bronchiolitis, bronchiol-
itis obliterans organizing pneumonia, bronchiectasis, obstruc-
tive disorders - also in asymptomatic patients) [5]. Relapses
can occur at the repeated exposure to the causative drug.
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= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revis-
tei) reprezintad o versiune scurtd, de esenta, a titlului complet. Va fi
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= Authors’ affiliations
= Contact details of corresponding author
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Article highlights:
o What is not yet known on the issue addressed in the submit-
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o The novelty added by manuscript to the already published
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Abstract (consisting of background, materials and methods, re-
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= Keywords
Introduction
Materials and methods
= Results
Discussions
= Conclusions
List of abbreviations used (if applicable)
Declaration of conflict of interests
= Authors’ contributions
Acknowledgements and funding (if applicable)
= References
Tables and tables’ captions (if applicable)
Pictures and figures (if applicable)
Figures'legends (if applicable)
Description of additional data, appendices (if applicable)
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= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, and reflect the study design. The title length should not exceed
25 words. It is not allowed the presence of abbreviations in the title.

= Short title: (to be used as a running title) is a short version of
the essential of the full title. Short title will be limited to 40 charac-
ters, including spaces.

= Author(s) name: Authors list must include only those persons
who had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the “Authors name” section first two will be cited, all others should
be mentioned at the end of the article, In the “Acknowledgements and
funding” section.

Members of the research group who do not meet the formal cri-
teria of the authorship, but have had some contribution to the paper,
may be mentioned in the “Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as au-
thors who have an equal contribution to the work, using special
characters as a superscript index at the end of their names is recom-
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duali. In cazul cand grupul de lucru depiseste 10 autori individuali,
vor fi citati in sectiunea ,,Numele si prenumele autorilor” doar primii
doi, iar restul vor fi mentionati la sfarsitul articolului, la sectiunea
,Multumiri si finantare”.

Membrii grupului de lucruy, care nu Indeplinesc criteriile formale
de autor enumerate, dar au avut o oarecare contributie la lucrare, pot
fi mentionati In sectiunea ,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au
contribuit in aceeasi masura la lucrare, folositi caractere speciale, ca
exponenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(1) - pentru Autorii care au avut o contributie egala.

(De exemplu: Adrian Belii*, Adrian Beliit)

Nu se vor mentiona gradele si titlurile stiintifice si cele stiintifico-
didactice.

= Afilieri. Afilierea autorilor se va scrie dupa sectiunea ,Numele
autorului (autorilor)”. In acest sens, se va mentiona numele complet al
institutiei de afiliere a autorului (autorilor), localitatea si tara.

Afilierea se marcheaza cu cifre arabe, in superscript (de exemplu:
Adrian Belii')

= Elementele scoase in evidenta din articol:

o Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-
scris 1n 1-3 fraze)

o Ipoteza de cercetare (formulata in 1-2 fraze)

o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

Din pagina noua:
Rezumatul
Rezumatul trebuie sa fie scris la timpul trecut, persoana a treia.
Acesta trebuie sd ofere un sumar concis al scopului, obiectivelor, re-
zultatelor semnificative si concluziilor studiului, in limitele la 350 de
cuvinte, organizate In urmatoarele sectiuni:
= Introducere - unde se va reflecta, pe scurt, contextul si scopul
principal al studiului;
= Material si metode - cum a fost realizat studiul si ce teste sta-
tistice au fost aplicate;
= Rezultate - prezintd rezultatele principale ale studiului;
= Concluzii - o scurtd trecere in revista a constatdrilor facute, cu
posibile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii in rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru
continutul articolului. Pentru a usura gasirea articolului Dvs. de catre
motoarele de cautare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

In caz dac articolul Dvs. comunica rezultatele unui trial clinic, va
rugam sa indicati Registrul trialului si numarul unic de inregistrare
a trialului.

Exemplu: ,Current Controlled Trials ISRCTN61362816”. Atentie!
Nu trebuie sd existe niciun spatiu intre literele si cifrele numarului
unic de inregistrare a trialului. Pentru mai multe informatii, va rugam
sa accesati http://www.isrctn.org (International Standard Randomi-
sed Controlled Trial Number) si http://www.icmje.org (International
Committee of Medical Journal Editors).
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(*) - Corresponding author;

(1) - Authors with equal contribution.

(e.g. Adrian Belii*, Adrian Beliit)

= Affiliation: Please state the full name of institution, city and
country to which the author(s) is affiliated. Affiliation should be
marked with Arabic numerals in superscript after the author(s)
name (e.g. Adrian Belii')

= Article highlights:

O What is not yet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

© The research hypothesis (described in 1-2 sentences)

© The novelty added by manuscript to the already published sci-
entific literature (limited to 1-3 sentences).

From new page:
Abstract
The abstract should be written using the past tense, third per-
son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

Registered clinical trial

In case if your article reported the results of a clinical trial, please
indicate Trial Register and the unique registration number of the
trial.

E.g.: “Current Controlled Trials ISRCTN61362816”

Attention! There should be no space between letters and num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld to enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

= mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and se-
condary assessed outcomes;

= conclude with the research’ propose and a short comment
whether the purpose has been achieved.
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Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= sa ofere informatii care ar permite cititorilor din afara dome-
niului sd intre In contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul
principal si cei secundari de rezultat;

= 53 concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clard a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etica, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obti-
nute in domeniul respectiv. Rezultatele obtinute se vor compara cu cele
provenite din studiile anterioare din domeniu si se vor trasa potentiale
directii viitoare de cercetare. Discutiile trebuie sa contina interpretari
importante ale constatdrilor si rezultatelor, iIn comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si sa
specifice, care este plus-valoarea adusa la informatiile disponibile
despre subiectul abordat. in concluzii nu se vor oferi informatii noi
si nu se vor dubla (repeta) cele prezentate in sectiunea ,Rezultate”.

Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate
si alte abrevieri, cu conditia ca acestea vor fi descifrate In text atunci
cand sunt utilizate pentru prima data. Abrevierile din figuri si tabe-
le vor fi descifrate in legendd. Abrevierile trebuie folosite cat mai rar
posibil.

Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics. in the
manuscript text the generic names of drugs should be used. When
drug brands are used their trade name will be shown in parenthe-
ses. For studies on humans or animals a statement about ethical
approval and informed consent of study subjects should be include.
Please specify date and number of Ethics Committee (EC) decision,
chair of the EC as well as institution within EC is organized.

Results

Results and discussion should be presented in separate sections.
Authors must present results in a clear and accurate manner. Results
should be explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations In the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. in accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-
volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the



Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in studiu
vor deveni publice si astfel poate fi influentata reputatia lor. Prin ur-
mare, autorii trebuie sa dezvaluie relatia financiara sau non-financi-
ara cu persoane sau organizatii si sa declare conflictele de interese
pentru datele si informatiile prezentate in manuscris. in conformita-
te cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze o decla-
ratie privind Conflictele de interese, care va fi prezentata la sfarsitul
articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua In consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, dacd articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in pre-
zent sau in viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sa aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= V3 rugam sa specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legatura cu ma-
nuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica contri-
butia si gradul de implicare a fiecirui autor. in acest sens, vi rugam
sa respectati formatul exemplului propus: ,HW a conceput studiul, a
participat la design-ul studiului si a ajutat la redactarea manuscrisu-
lui. MG a efectuat procesarea exemplarelor, a metodelor de culturd ale
tesutului si a elaborat manuscrisul. TK a efectuat testele de imunoflu-
orescentd. PN a participat la colorarea probelor si la analiza citome-
tricd prin flux. AR a participat la elaborarea design-ului studiului si a
efectuat analiza statisticd. Manuscrisul final a fost citit si aprobat de
cdtre toti autorii’.

Fiecare Autor trebuie sa aibad o contributie individuala in desfa-
surarea cercetdrii, pregatirii manuscrisului si publicarii lucrarii. Un
Autor trebuie sa contribuie semnificativ la conceptul si design-ul lu-
crarii, la efectuarea procedurilor experimentale, la colectarea datelor,
la compilarea, analiza, interpretarea si validarea rezultatelor.

Conform recomandarilor Comitetului International al Editorilor
Revistelor Medicale, ICMJE, (www.icmje.org), drept autor poate fi con-
sideratd persoana care se Incadreaza in toate cele 4 criterii:

1. a adus o contributie individuala substantiala conceperii, ela-
borarii design-ului cercetarii, sau a colectat, analizat sau in-
terpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducand o
contributie intelectuald importants;

3. a aprobat versiunea finald a manuscrisului, gata pentru publi-
care;

4. este de acord sa fie responsabild pentru toate aspectele legate
de cercetarea efectuata si de manuscrisul depus pentru publi-
care si sa dea asigurare, ca toate intrebarile referitoare la acu-
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author (s) own (s) or apply to any property rights (patent) on
the content used in the manuscript;
= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement of each author. in this regard, please follow the suggested
format: “HW conceived the study and participated in study design
and helped drafting the manuscript. MG performed the processing of
specimens and tissue culture methods and drafted the manuscript. TK
performed immunofluorescence tests. PN participated in staining and
flow-cytometry. AR participated in the study design and performed
the statistical analysis. Final manuscript was read and approved by
all authors”.

Each author must have an individual contribution to the re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

According to the International Committee of Medical Journals
Editors, ICMJE (www.icmje.org), as author may be a person who fit
all four of following criteria:

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

2. developed or reviewed critically the manuscript bringing a
significant intellectual contribution;

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be
considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.



ratetea sau integritatea lucrdrii vor investigate si rezolvate in
mod corespunzdtor.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insd nu
se incadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi con-
siderate drept autori; contributia acestora va fi mentionatd in sectiu-
nea ,multumiri si finantare” a manuscrisului. De asemenea, persoa-
nele care au fost implicate doar in colectarea datelor, supraveghere,
asistenta tehnica si finantare, nu detin drept de Autor, dar ei pot fi
mentionati In sectiunea ,multumiri si finantare”. Simpla detinere a
functiei de sef de unitate, departament sau institutie, in cadrul careia
s-a efectuat cercetarea, fara indeplinirea tuturor celor 4 recomandari
ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea ma-
nuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata In sectiunea ,multumiri si
finantare”. Tot in aceastd sectiune se vor mentiona sursele de finan-
tare ale lucrdrii. Mentionarea persoanelor fizice sau juridice, care au
contribuit la realizarea lucrarii si manuscrisului, poate fi facuta doar
dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagi-
na separata, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutivd, cu cifre arabe, in ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numarul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100) (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungita* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lenta, dupa ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
t - greata si vomad postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi ficute sub tabel. Toate abre-
vierile non-standard se vor explica in notele de subsol, folosind ur-
matoarele simboluri, in urmatoarea ordine: *,t+,%,§, ||, 7, **, T 1,
$4,88, 1111, 7 Tetc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicata, trebuie sa obti-
neti permisiunea si sa declarati pe deplin sursa sub tabel.

Tables

Content of each table should be double-spaced and placed on
a separate page after the text of the manuscript. Tables numbering
will be done using consecutive Arabic numerals in the order of their
first citation in the text; it is should be written in bold, align to left
and place above the table. Each table should have a concise title that
will be written In bold (regular) under table number. Do not use bold
within the table. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse
events

Experimental Control Cohort

Cohort (n=100)

(n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONVt post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, 4, &, | |, T.* t .+ £ 88 || | . T
q etc.

Applied statistical tests and the type of presented data should be
also mentioned. Make sure that each table is cited in the text. If you
use data from another published or unpublished source, you must
obtain permission and cited the source below the table.

Figures

Figures will be included in the main manuscript, and also sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic title that will be written using regular font and place in the right
of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of
persons potentially identified must be accompanied by written per-
mission to use it. If a figure has been previously published, please cite
the original source and submit the written permission to reproduce
the figure from the copyright owner. Permission can be taken from
both the author and the publisher, except the documents of public
domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)

O PowerPoint (figures should be of the size of a single slide)

The file title should include the figure number and an identifiable
short title.



Figurile

Figurile vor fi prezentate atat In manuscris, cat si pe fisiere se-
parate. in manuscris, figurile vor fi prezentate dupa textul lucririi,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor In text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile In detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luatd atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sd fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa In continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau litere
pentru a identifica, descrie parti ale ilustratiilor, identificati-le si ex-
plicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior In
alta parte. Imaginile color vor fi tiparite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, intre paranteze patrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referinta trebuie sa aiba un numar individual. Citarile multiple
din cadrul unui singur set de paranteze trebuie sa fie separate prin
virguli si spatiu. In cazul in care existi trei sau mai multe citiri sec-
ventiale, acestea ar trebui sa fie indicate sub formd de serie. Exemplu:
[1,5-7,28].

Vi rugim si evitati folosirea excesivi a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de refe-
rinta trebuie sa fie finalizate, iar bibliografia trebuie formatata com-
plet inainte de depunere. Lista de referinta trebuie sa contina toti
autorii. Abrevierea revistelor trebuie sd fie In conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu ca-
racter personal nu trebuie sa fie incluse in lista de referintd, dar pot
fi incluse in text si citate In mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare
referintd bibliografica (preferabil PubMed).
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Figures’ legends

Figure’s legend should be written immediately after the figure’s
title. Figure’s description should not repeat the description in the text
of the manuscript. When used symbols, arrows, numbers or letters to
describe parts of the figure, explain clearly each one of them in the
legend. Explain the internal scale and identify the staining method of
the photomicrographs.

Please note that it is the responsibility of the author(s) to obtain
permission from the copyright holder to reproduce figures or tables
that have been published previously elsewhere. Color images will be
printed at the expense of the manuscript authors.

References

All references must be numbered consecutively, in square brack-
ets [ ], in the order they are cited in the text. Reference citations should
not appear in titles or subtitles. Each reference should have an indi-
vidual number. Multiple citations within a single set of brackets must
be separated by commas and spaces. If there is a sequence of three or
more citations, they have to be given as a range (e.g. [1, 5-7, 28]).

Please avoid excessive use of references. If an automatic system
of citation is used, reference numbers must be finalized and the bib-
liography must be fully formatted before submission. Reference list
should include all authors. Journals” abbreviation must be in accor-
dance with Index Medicus/MEDLINE. It may be cited only articles or
abstracts that have been published and are available through public
servers. Any abstracts or unpublished data or personal items should
not be included in the reference list, but may be included in the text
and cited accordingly, indicating the involved researchers. It is of
manuscript authors’ responsibility to obtain the permission to refer
to unpublished data.

References format

Authors are asked to provide at least one link for each citation
(preferably PubMed).

O Journal article reference

Surname and initials of the author(s), separated by commas (reg-
ular). Title of article (regular). Abbreviated name of the journal (in
italics), followed by the year, volume number: pages number (regu-
lar). Articles in press should be specified as “In press” (italic, bold),
after the pages number. All the authors should be listed.

e.g.: “1.Belli A, Cobaletchi S., Casian V,, Belii N., Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book reference

Surname and initials of the author (s), separated by commas (reg-
ular). Title of chapter (regular) (cited page(s) number). In: Title of
book. Details of the editor, publisher, place, year of publication.

e.g. “Belii A. Risk management and patient safety version anesthe-
sia and intensive care unit (p. 115-134). In: Recommendations and
Protocols in Anesthesia, Intensive care and Emergency medicine. Edi-
tors: Sandesc D., Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roma-
nia, 2010”.

O Web reference

Name and initials of the author(s), separated by commas, or
Copyright holder (regular). Title. Site Name. Available at: [URL]. Ac-
cessed: date.

E.g.: “Agency for Healthcare Research and Quality (AHRQ). Pro-
duction Pressures. WebM & M. Available at: [http://webmm.ahrq.
gov/case.aspx? caselD = 150]. Accessed on: 18.06.2010".
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o Referintd ] .

Numele si initialele autorului sau al autorilor, separate prin virgu-
1a (regular). Titlul articolului (regular). Forma abreviatd a denumirii
revistei (italice), urmat de anul, numarul volumului: numarul pagini-
lor (regular). Articolele in curs de publicare citate vor fi mentionate
cu In press” (italic, bold), dupa numarul paginilor. Se vor mentiona
toti autorii articolului.

Ex: ,1. Belli A, Cobaletchi S., Casian V, Belli N,, Severin G., Chesov
L, Bubulici E. Les aspects pharmaco-economiques dans la gestion de la
douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31:
60-66."

o Referingi la carte

Numele si initialele autorului sau al autorilor, separate prin vir-
guld (regular). Titlul capitolului (regular) (numadrul paginii sau pa-
ginilor citate). In: Titlul cartii. Detalii privind Editorul. Editura, locul,
anul editarii.

Ex: 1. Belii A. Gestiunea riscului si siguranta pacientului in aneste-
zie si terapie intensiva (p. 115-134). In: Recomandari si protocoale in
anestezie, terapie intensiva si medicina de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Romania, 2010.”

o Referinta la Web
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Exemplu: ,,Agency For Healthcare Research and Quality (AHRQ).
Production pressures. WebM&M. Disponibil la adresa: [http://we-
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Adrian Belii, dr. hab. st. med., prof. univ,
Redactor-sef

tel: +373 79579474

e-mail: editormjhs@usmf.md

For more details, please contact:
Adrian Belii, PhD, university professor
Editor-in-chief

tel: +373 79579474

e-mail: editormjhs@usmf.md



Titlul manuscrisului:

MJHS

Moldovan Journal of Health Sciences
Revista de Stiinte ale Sanatatii din Moldova

SCRISOARE DE INSOTIRE

Relevanta manuscrisului pentru scopul promovat de Revista:

Ce aduce nou manuscrisul domeniului (specialitatii) in care este publicat:

Modul in care manuscrisul adauga valoare la literatura stiintifica de specialitate:

Noi, autorii subsemnati ai manuscrisului, declaram ca (bifati):

O

Ooooog4do-g

lucrarea mentionata este originala;

lucrarea mentionata nu a fost publicata anterior;

lucrarea mentionata nu este depusa pentru publicare 1n alta revistd;
toti autorii subsemnati au contribuit la elaborarea manuscrisului;

de la subiectii inclusi in studiu a fost obtinut consimtamantul informat;
toti autorii subsemnati au aprobat versiunea finala a manuscrisului;
suntem de acord cu verificarea antiplagiat a manuscrisului;

au fost declarate orice potentiale conflicte de interes.

Prin prezenta, autorii sunt de acord sa transfere drepturile de proprietate (copyright) Revistei de Stiinte ale Sandtdtii din Mol-
dova - Moldovan Journal of Health Sciences, in caz ca manuscrisul va fi publicat.

Autorii (nume, prenume complet, semnatura):

Datele de contact ale autorului corespondent:

Institutia:

Adresa:

N o ke W=

Locul si data:

e-mail:

tel./fax:

Va rugam sa transmiteti acest formular completat si scanat pe adresa: editormjhs@usmf.md



MJHS

Moldovan Journal of Health Sciences
Revista de Stiinte ale Sanatatii din Moldova

DECLARATIA AUTORILOR

Titlul manuscrisului:

Toate persoanele care indeplinesc criteriile de autor sunt mentionate drept autori. Toti autorii certifica faptul ca au participat
suficient elaborarea lucrarii, incat sa isi asume responsabilitatea publica pentru continutul remis, inclusiv pentru concept, design,
analiza, scris sau revizuire a manuscrisului. Mai mult decat atat, fiecare autor certifica faptul ca acest material sau un material simi-
lar nu a fost si nu va fi propus spre publicare sau publicat in orice alta editie periodica, inainte de aparitia lui in Revista de Stiinte
ale Sanatatii din Moldova.

Contributia autorilor:
Va rugam sa indicati contributiile specifice efectuate de fiecare autor (inscrieti initialele autorilor, urmate de numele lor, de
exemplu: A. Belli, Gh. Rojnoveanu). Numele fiecarui autor trebuie sa apara cel putin o data in fiecare dintre cele trei categorii,
mentionate mai jos.
Categoria 1
Conceptia si design-ul studiului:
Achizitia de date:
Analiza si/sau interpretarea datelor:
Categoria 2
Elaborarea (drafting-ul) manuscrisului:

Revizuirea semnificativa a manuscrisului, cu implicare intelectuala semnificativa:
Categoria 3
Aprobarea versiunii ,gata pentru tipar” a manuscrisului (trebuie mentionate numele tuturor autorilor):

Multumiri:

Toate persoanele care au adus contributii importante la lucrul raportat in manuscris (de exemplu, ajutor tehnic, scris si asistenta
la editare, suport general), dar care nu indeplinesc criteriile de autor, sunt mentionate in sectiunea ,Multumiri”, iar acestea si-au dat
acordul in scris ca sa fie mentionate. Daca sectiunea ,Multumiri” lipseste din manuscris, atunci acest fapt semnifica ca nu au existat
contributii substantiale din partea non-autorilor.

Prezenta declaratie este semnata de catre toti autorii:
(puteti utiliza o fotocopie a formularului dat in cazul existentei mai mult de 6 autori)
Numele autorului (tiparit) Semnatura autorului Data

Va rugam sa transmiteti acest formular completat si scanat pe adresa: editormjhs@usmf.md



PANANGIN

Vital pentru inima!

- Aportul regulat de magneziu reduce riscul atacului de cord de 2 ori. "
- Suplimentarea cu potasiu scade riscul de accident vascular cerebral cu 40%. *

- Panangin contine magneziu si potasiu

1. MarHuii n cepaeyHo-cocyancTbie 3abonesanus. PMXK, Ne 20 2007, 1498-1501
2. Ascherio A, Rimm EB, Hernan MA, et al. Intake of potassium, magnesium, calcium,
and fiber and risk of stroke among U.S. men. Circulation. 1998;98:1198-1204,
Khaw KT, Barrett-Connor E. Dietary potassium and stroke-associated mortality:
a 12-year prospective population study. N Engl J Med. 1987;316:235-240

:
:
g
4

GEDEON RICHTER




mertenil

rosuvastatin

Cel mai puternic statin de ultima generatie

Corectie rapida a nivelului de lipide

Tot spectrul de doze: 5 mg, 10 mg, 20 mg, 40 mg

Nr. 16902; 16899; 16900; 16901 din 05.10.2011

\ ! |

ATENTIE PROTECTIE MERTENIL

Un aliat prietenos in gestionarea colesterolului

GEDEON RICHTER

Reprezentanta in Republica Moldova, Chisinau, str. A. Puskin, 47/1, bl. A, of.1; Tel./Fax: 22-14-49; 22-26-71;
www.gedeonrichter.md



