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Fenotipul pacientelor cu SOPC
Material si metoda

Studiul prezent a fost unul retrospectiv obsevational. Lotul urmarit a cuprins 108 paciente ce s-au adresat
centrului nostru de asistenta a reproducerii pentru probleme de sterilitate la care s-a identificat cel putin unul
din criteriile de definire fenotipica pentru SOPC. La acestea s-a addugat un lot martor, aflat in atentia
centrului nostru pentru FIV de altd cauza decat ovariana.

Criteriile de includere au fost cele propuse de Congresul de la Rotterdam

Toate pacientele au fost evaluate clinic , hormonal, metabolic si ecografic. Un grup mai restrans de
paciente a acceptat sa fie evaluat si din perspectiva riscului metabolic — HDL colesterol, trigliceride,
tensiune arteriala.

Suplimentar a fost urmarit, raspunsul ovarian in functie de tipul de stimulare — stimulare cu clomifen
(rata ovulatiei, rata de cicluri fara raspuns, dozele de clomifen) — stimulare cu gonadotropine (rata ovulatiei,
rata ciclurilor fara raspuns, rata ciclurilor anulate din cauza unei recrutari prea energice, frecventa
sindromului de hiperstimulare ovariana) — stimulare cu gonadotropine in cadrul FIV — numar de foliculi
selectati, numar cazuri de hiperstimulare.

Rezultate

Ponderea diferitelor fenotipuri de SOPC a fost reprezentata astfel: TC + HA + PCO — 25 paciente; HA +
PCO - 18 paciente; TC + PCO — 22 paciente; HA + TC- 9 paciente. Suplimentar am retinut un numar de
paciente cu morfologie ovariana similara PCO dar fara alte elemente patologice (14 paciente), precum si un
lot martor de 20 de paciente.

Indicele de masa corporeala a fost sensibil mai mic in grupul martor, respectiv in cel caracterizat doar de
morfologia ovariana tip PCO in comparatie cu oricare din cele trei forme de SOPC evaluate.

Scorul Ferryman-Gallwey a fost, dupa cum era de asteptat, mult mai crescut in subgrupele SOPC cu
hiperandrogenemie. In schimb subgrupa TC + PCO a avut un scor apropiat lotului martor . Deasemenea s-a
putut constata faptul ca hiperandrogenemia nu s-a suprapus perfect cu hirsutismul.

Numarul de foliculi ovarieni a fost evident crescut in toate formele de SOPC. Trebuie de asemenea
remarcat existenta unui numar vizibil mai mare la pacientele care au asociat hiperandrogenemie.

Indicele HOMA a fost cel mai crescut in grupul TC + HA + PCO (forma completa). O crestere minora s-
a putut sesiza si in grupul TC+PCO (fara suport statistic), in timp ce grupul PCO si cel martor au prezentat

valori similare.



Nivelul de testosteron liber a fost mai crescut in toate formele de SOPC, dar cu o pondere mai diminuata
(n zona superioara a fiziologicului) pentru pacientele SOPC TC+ PCO.

Modificarile in raportul LH/FSH au fost consistente in toate grupele SOPC. Spre deosebire de parametrii
precedenti nu au existat diferente notabile intre aceste grupe.

Bilantul metabolic a oferit urmatoarele rezultate: Ponderea pacientelor cu circumferingd abdominala
crescuta a fost relativ mica in toate grupele fenotipice descrise. Chiar daca subtipurile ce includ HA si PCO
au parut mai expuse la acest risc, numarul mic de cazuri nu a oferit conditii pentru rezultate cu suport
statistic.

Un subiect important in acest studiu l-a reprezentat reactia ovarului la diferite tipuri de stimulare.

Rata ovulatiei dupd stimulare cu clomifen a fost acceptabila in cele doud grupe SOPC cu TC, cu un plus
vizibil, dar lipsit de putere statistica pentru forma mai usoara. In egala masuri, dozele necesare de clomifen
au parut a fi ceva mai consistente la pacientele cu forma completa. Totusi, prin analiza obezitatii diferentele
au devenit neglijabile.

Stimularea cu gonadotropine a relevant o tendinta spre recrutare mai accentuata in forma completa - nr
foliculi ovarieni 4,8 vs 2,5; cicluri anulate 15,8% vs 6,2% respectiv o ratd de hiperstimulare ovariana 13,2%
vs 3,9%. In schimb rata ovulatiei respectiv a ciclurilor fira raspuns a fost similari in cele doua grupe.

Un segment aparte al acestui studiu l-a constituit raspunsul ovarului acestor paciente la stimularea cu
gonadotropine din cadrul fertilizarii in vitro.

Primul element observat a fost lipsa unor diferente foarte mari intre cele trei fenotipuri clasice de SOPC,
in toate cazurile cifrele obtinute fiind mult peste cele raportate la pacientele martor. Al doilea element
remarcat a fost rdspunsul energic nu doar al pacientelor TC + PCO (22,5), considerate ca forma usoara dar si

al cu morfologie PCO (20,2) (fara alte acuze).
Metformin — adjuvant in stimularea ovariana cu clomifen la pacientele cu SOPC

Material si metoda

Lotul existent cuprinde paciente cu SOPC forma anovulatorie care s-au adresat serviciului nostru
(Clinica ginecologie I) pentru probleme de sterilitate in intervalul octombrie 2003 — octombrie 2007.
Protocolul studiului
S-au delimitat 4 grupe: Grupa A: insulinorezistente + tratament cu metformin, Grupa B: insulinorezistente —
fara trament cu metformin, Grupa C: insulinosensibile + tratament cu metformin, Grupa D: insulinosensibile

— fara trament cu metformin. Toate pacientele, indiferent de grupa au fost stimulate cu Clomifen timp de 5



zile (zilele 3-7). Doza de pornire a fost 1tb / zi si a fost crescuta ori de cate ori s-a constatat absenta ovulatiei
in ciclul precedent, pana la o doza maxima de 3 tb / zi. Raspunsul ovarului a fost monitorizat ecografic.
Ovulatia a fost declansata prin administrarea de Pregnyl 5000UI in urmatoarele situatii: un singur folicul
ovarian matur peste 18 mm, doi foliculi maturi peste 16-17mm sau trei foliculi maturi peste 15mm. Au fost
anulate ciclurile in care au rezultat mai mult de 4 foliculi peste 15 mm. Ciclurile in care in ziua 14-a nu a
existat nici un folicul peste 10 mm au fost considerate anovulatorii.

Parametri principali urmaruti au fost: prezenta ovulatiei, numarul de foliculi ovarieni > 13mm. Parametrii
secundari au fost: dozele de clomifen necesare, rata de cicluri anulate, numarul cazurilor de hiperstimulare,

rata efectelor secundare.

Rezultate

Au fost incluse in studiu un numar de 51 de paciente si au fost monitorizate 194 de cicluri. Pacientele au
fost distribuite in patru grupe: Insulinorezistente cu administrare de metformin: 13 paciente (48 de cicluri);
insulinorezistente fara metformin: 12 paciente (48 de cicluri); insulinosensibile cu metformin: 14 paciente
(53 de cicluri); insulinosensibile fara metformin: 12 paciente ( 45 de cicluri).

In grupul pacientelor insulinorezistente rata ovulatiei a fost de 70% pentru pacientele care au primit
metformin si clomifen comparativ cu 52% dintre cele care au primit doar clomifen p=0.03. In grupul
pacientelor insulinosensibile ponderea formelor ovulatorii a fost de 83% pentru pacientele ce au primit
metformin fata de doar 71% in grupul ce a utilizat doar clomifen p=0.3.

Dozele de clomifen utilizate in cele patru grupuri au fost in limitele asteptate. Astfel avantajul
metforminului Tn formele insuliorezistente, fard sa fie spectaculos este insd explicit 76 vs 88,5 mg
(semnificativ statistic p=0.02). in formele fira insulinorezistentd se poate deasemenea vorbi despre o usoara
tendinta spre scaderea dozelor de clomifen (72 vs 81mg) dar din pacate rezultatelor obtinute le lipseste
puterea statistica. p=0,4

Numarul de foliculi peste 12mm in ziua administrarii HCG a fost sensibil diminuat atat in grupul
insulinorezistent cat si in cel insulinosensibil dupa administrarea metforminului.

Formele de hiperstimulare au fost rare iar amploarea a fost deobicei redusa. Procentul de sarcini este

similar cu cel descris de literaturd, fara a se putea stabili vreun beneficiu prin administrarea metforminului.



Asocierea metforminului la tratamentul de stimulare ovariana cu gonadotropine la

pacientele sterile cu sindromul ovarelor micropolichistice

Material si metoda

Lotul studiat este reprezentat de 32 de paciente documentate cu sindrom de ovar micropolichistic ce s-au
adresat centrului nostru pentru probleme de fertilitate in intervalul 2002-2008. Au fost acceptate in studiu
pacientele ce au necesitat inductie ovariand cu gonadotropine avand urmatoarele indicatii:

a. rezistentd la clomifen - lipsa raspunsului ovarian dupa stimulare cu clomifen in doze de 150 mg/zi
timp de 5 zile.
b. Lipsa obtinerii unei sarcini dupa 4-6 cicluri ovulatorii obtinute prin stimulare cu clomifen.
C. Actiune detrimentala a clomifenului asupra endometrului documentata prin 0 grosime a
endometrului < 6,5mm in perioada periovulatorie.
Diagnosticul de SOPC s-a facut pornind de la criteriile de la Rotterdam.
Protocol:

Randomizarea pacientelor s-a realizat — dupa un model probabilistic cu o variabila de tip Bernoulli.
Inaintea inceperii stimulirii ovariene s-a practicat un examen ecografic pentru excluderea chistelor ovariene.
Stimularea s-a initiat in ziua a 3-a. S-a administrat zilnic céte 1 fiola pana in ziua a 9-a — momentul primei
evaluiri. In absenta raspunsului ovarian (nici un folicul > 9 mm) s-a crescut doza la 2 fiole pe zi. In
eventualitatea in care nu a existat nici un raspuns dupa alte 5 zile stimularea a fost considerata fara raspuns
iar ciclul anulat. In varianta unui rispuns moderat s-a continuat cu aceasi doza. in cazul unui rispuns prea
energic s-a sistat tratamentul urmand a se evalua cazul peste 2 zile. Daca dupa mai mult de 4 zile nu s-a
constat detasarea spontand a unui folicul spre maturare s-a reluat stimularea.

Inductia ovulatiei s-a realizat cu Pregnyl 5000 UI.

Principalii parametri urmari{i au fost reprezentati de prezenta ovulatiei / mono-ovulatiei, numarul de foliculi
> 15mm, numarul de foliculi 12-14mm, durata stimularii si dozele folosite.
Pe plan secund s-au evaluat rata cicluilor anulate a ciclurilor fara raspuns precum si a sindromului de

hiperstimulare ovariana.

Rezultat
Primul parametru studiat I-a reprezentat inductia ovulatiei. Cifrele existente (85,7% vs 80%) (p=0,4) nu au

suficienta putere statistica pentru a sustine vreun avantaj in acest sens la pacientele 1-a tratate cu metformin.



Deasemenea, pe baza datelor prezente nu se poate afirma reducerea numarului de cicluri fara raspuns prin
acest tip de tratament (10,2% vs 9,01%) ( p=0,6). Exista in schimb o tendinta vizibila spre scdderea
numarului de cicluri anulate (4% vs 10,6%) ce poate avea relevanta statistica pentru un prag de 0,08.

Administrarea de metformin a scazut in schimb numarul de foliculi ovarieni > 15mm (1,39 vs 1,9)
(p=0,011).

Scaderea numarului de foliculi intermediari 12-14mm (0,88 vs 1,66) ( p=0,00001) este indiscutabila avand
un foarte puternic suport statistic si se constituie in mod cert intr-un avantaj serios.

In ceea ce priveste dozele totale de gonadotropine utilizate se poate observa o scadere (830 Ul vs 735 Ul)
(p=0,09) in favoarea pacientelor ce au utilizat metformin, ce ar putea castiga semnificatie statistica in cazul

unui lot mai extins

Utilizarea metforminlui in tratamentele de asistenta a reproducerii

Material si metoda:

Studiul prezent s-a realizat in Centrul de Asistentd a Reproducerii dincadrul Clinicii Ginecologie | Cluj-
Napoca in intervalul 2004-2009. Lotul studiat a fost reprezentat de paciente aflate in proceduri de asistenta a
reproduicerii.

Au fost incluse in studiu paciente diagnosticate cu SOPC dupi criteriile de la Rotterdam. In paralel au fost
incluse in studiu paciente cu recomandarea de FIV dar care nu au prezentat modificari functionale sau
structurale ovariene constituindu-se astfel intr-un grup mator. S-au constituit trei grupe: grupul A: SOPC +
metformin, grupul B : SOPC — fara metformin, grupul C : martor (alta patologie decat cea ovariana)

Modul de intrare in grupul A sau B s-a realizat intr-o maniera randomizatd — dupd un model probabilistic cu
0 variabila de tip Bernoulli.
Protocol de stimulare ovariana FIV/ICSI

Inaintea demararii procedurii propriu-zise de stimulare toate pacientele au fost supuse unui bilant
exhaustiv morfologic, hormonal, infectios. Tuturor pacientele li s-a intocmit un dosar ce a cuprins
elementele paraclinice descrise anterior precum si o serie de elemente ce tin de anamneza, respectiv de
examenul clinic. Supresiea ovariana s-a realizat cu AgGnRh (Diphereline 0,1) in cadrul protocolului lung,
demarat in ziua 21 a ciclului menstrual. Doza de gonadotropina pentru stimluare ovariana a fost de 150 Ul
in primele 6 zile, urmand ca apoi sa fie ajustatd in functie de raspunsul ovarian — cuantificat ecografic si in

unele situatii biochimic (estradiol). Administrarea de HCG s-a realizat in momentul in care s-au obiectivat >



3foliculi > 18mm. In eventualitatea in care estradiolul in ziua stabilitd pentru declansare, a depasit valoarea
de 4800 pg/ml s-a practicat tehnica ,, coasting” — amanarea administrarii de HCG — pana cand estradiolul a
coborat sub nivelul de 4000 pg/ml. Punctia ovariana s-a practicat sub control ecografic dupa 36-38 de ore de
la administrarea HCG. Evaluarea calititii embrionilor s-a realizat dupd dimensiunile, egaliatea
blastomerelor respectiv, ponderea fragmentelor anucleate. Transferul embrionilor s-a realizat la 2-3 zile
dupa punctie.

Rezultate

Durata stimularii a fost relativ asemanatoare in cele doua grupe de paciente cu SOPC (11,8 vs 11,2), cu o
usoara prelungire in grupul tratat cu metformin. In acelasi timp grupul martor (fira SOPC) a prezentat o
durata de stimulare de aproximativ 12,3 zile.

Numarul de foliculi ovarieni peste 14/15 mm nu a parut sa fie influentat de tratamentul cu metformin
(13,9 vs 14,3) si a fost iIn mod evident mult mai mare decat cel constatat in grupul martor (10,7).

Analizand raportul dintre numarul de foliculi maturi si cei imaturi putem constata o crestere importanta, cu
impact clinic important — in principal pe seama scaderii foliculilor mai mici. Astfel in conditiile unui numar
relativ asemanator de foliculi maturi putem conta pe o diminuare vizibila a riscului de hiperstimulare
ovariana.

Nivelul de estradiol in ziua declansarii a fost sensibil mai mare in grupurile SOPC fata de cel martor. O
diferenta sesizabila s-a putut nota insa si intre cele doua grupe de paciente cu SOPC — tratate / netratate cu
metformin. Scaderea cea mai importanta a vizat grupul insulinorezistent, cu toate ¢a mici ameliorari s-au
constatat si in grupul insulinosensibil.

Numirul de ovocite a urmat aproape in paralel numirul de foliculi ovarieni > 14mm. In aceste conditii
pacientele cu SOPC au avut un numar mai mare de ovocite comparativ cu grupul martor. Deasemenea
pacientele SOPC insulinorezistente au prezentat un plus fata de echivalentul lor insulinosensibil (dar lipsit
de semnificatie statistica). Tratamentul cu metformin a condus la randul lui la scdderea numarului de
ovocite, fara insa ca aceasta scadere sa aiba valoare statistica.

In privinta numérului de embrioni rezultati nu au exista diferente foarte mari intre numarul acestora in cele
trei grupe principale, chiar daca a existat un plus la pacientele cu SOPC. Echilibrul rezultat se datoreaza
numirului mai mare ovocite la pacientele cu SOPC dar cu o rati de fertilizare inferioara. In schimb calitatea

acestora a parut sa fie mult mai buna in grupul martor respectiv in cel tratat cu metformin.



Nivelul de estradiol folicular a fost mai scazut in grupele SOPC, comparativ cu lotul martor, fara insa ca
diferenta sa fie la cotele raportate de al{i autori. Administrarea de metformin a condus la o ameliorare usoara
dar cu semnificatie statistica certa.

In privinta nivelelor de testosteron s-a putut constata o diferenta clard intre grupele SOPC si lotul martor.
Spre deosebire de situatia precedenta, implicarea metforminului a fost mult mai substantiala. Datele privind
valorile progesteronului au fost poate cele mai neasteptate. Astfel se poate observa o diferenta consistenta
intre grupul martor si cele cu SOPC. Deasemenea 1n grupul tratat cu metformin s-a constatat o crestere
vizibila, cu semnificatie statistica a acestui hormon.

Prezenta insulinorezistentei (fara metformin) a fost sistematic asociata cu devieri mai ample de la normal a
hormonilor steroizi: estradiol scazut (usor/moderat), testosteron crescut (moderat/mult), progesteron
(moderat/mult). Grupul insulinosensibil (fard metformin) a atras valori mai putin afectate pe toate cele trei
componente: estradiol, progesteron, testosteron.

Utilizarea metforminului s-a dovedit insa benefica in ambele grupe.

IGFBP1 a fost mai scazut in ambele grupe SOPC, comparativ cu lotul martor, dar nu pe masura asteptarilor.
Evaluarea acestei proteine in functie de prezenta insulinorezistentei a obiectivat o diferentd consistenta intre
cele doua tipuri de paciente cu SOPC. Dealtfel intre grupul martor si cel insulinosensibil nu s-au evidentiat
diferente cu semnificatie statistica. Tratamentul cu metformin s-a dovedit clar util doar in grupul SOPC-IR,
modificarile din grupul SOPC-IS fiind minore.

Proteina de transport IGFBP2 a prezentat valori crescute in grupele SOPC, cu un plus sensibil, dar nu de
mare anvergurd, in grupul SOPC netratat. Analiza acestei proteine in functie de de prezenta
insulinorezistentei a oferit diferente mici si fara impact statistic in favoarea formei mai agresive (SOPC-IR).
Tratamentul cu metformin a corectat minimal diferentele fata de normal.

In ceea ce priveste IGFBP3 valorile obtinute au fost similare pentru toate cele trei grupe principale, fard
influente din partea insulinorezistentei.

In schimb determinarea nivelelor IGFBP4 in cele trei grupe a pus in evidenta diferente importante.
Deasemenea Intre grupele inslinorezistente si cele insulinosensibile s-au putut pune obiectiva diferente
considerabile. Tratamentul cu metformin a ameliorat mult valorile IGFBP4 in grupul IR dar intr-o buna
masura chiar si in grupul IS.

Determinarea proteazei IFGBP4p a produs insa cele mai clare discrepante intre grupele SOPC si cel
martor.. Valori scdzute ale acestei proteine au fost sesizate atat in grupul IR cat si in cel IS. Tratamentul cu

metformin a corectat simgitor decalajele in ambele grupe (IR si IS) intr-o maniera foarte apropiata.



Proteaza proteinei IGFBP4 (PAPP-A) a cunoscut o evolutie paralela cu cea a proteinei omoloage
mentinand acelasi raport cauzal si dupa tratamentul cu metformin.

Nivelele de VEGF au fost mai crescute in loturile SOPC fata de cel martor. Deasemenea pacientele
insulinorezistente au prezentat valori mai mari comparativ cele insulinosensibile.

Tratamentul cu metformin a diminuat simtitor valorile VEGF la pacientele insulinorezistente si intr-0

masura mai mica si pe cele a pacientelor insulinosensibile.

Concluzii generale
Studiul prezent confirma intr-o buna masura argumentele aflate la baza definitiei AES — centrata pe

sindromul metabolic. Astfel pacientele ce au apartinut grupelor fenotipice acceptate pe baza noii definitii au
avut nivele ale insulinemiei semnificativ mai crescute fata de grupul martor si in consecinta o predispozitie
clara spre dezvoltarea sindromului metabolic.

In consecintd definitia propusd de AES pare sa fie prea restrictiva in ceea ce priveste pacientele ce
asociaza probleme de sterilitate. Din acest motiv, supravegherea si tratamentul acestor paciente trebuie sa fie
schitat pe aceleasi principii pe care le folosim in cazul celor cu SOPC (dupa AES) chiar daca din fenotipul
lor lipsesc hiperandrogenemia, hiperandrogenismul sau hiperinsulinemia.

In privinta factorilor majori responsabili de fenomenele patogenetice ale acestui sindrom centrul de
greutate pare a se reintoarce la nivel ovarian. Disfunctiile ovariene intereseaza atat celulele specializate (de
granuloasi, tecale) cu sistemele lor enzimatice cat si calitatea ovocitului. Intr-o buni masura aceste
disfunctii au o componenta reactionala, motiv pentru care “fortarea” sistemelor blocate — prin clomifen,
gonadotropine sau relaxarea lor dupa administrarea de metformin a condus la un raspuns clinic acceptabil.

Factorii paracrini prezintd numeroase anomalii la pacientele cu SOPC. Proteinele sistemului IGF au
prezentat modificari importante. Chiar daca o buna parte au avut cel mai probabil caracter reactional, exista
o serie proteine (IGFBP4, PAPP-A) a caror afectare a pare sa aiba si o componenta primara.

Hiperinsulinismul / rezistenta crescuta la insulina ramane o trasaturd majora consistenta a acestui
sindrom, chiar daca in virtutea noilor date, punctul de pornire pare sa fie ovarian. Formele insulinorezistente
au antrenat sistematic modificari mai ample, care in mod surpinzator nu s-au limitat doar la hormonii /
factorii de crestere ce se afla sub controlul direct al insulinei ( testosteron, IGFBP1, VEGF) dar s-au extins
si la productia de hormoni steroizi (estradiol, progesteron) sau segmente ale sistemului IGF ce nu sunt
cunoscute a fi dependente de insulinemie. Explicatia cea mai probabila pentru aceasta situatie o reprezinta
implicarea insulin-mediata a mai multor linii patogenetice, care ulterior, prin amorsare reciproca, antreneaza

disfunctii celulare mai ample.



Consecintele clinice principale din cadrul problemelor de sterilitate ale pacientelor cu SOPC privesc in
primul rand rezistenta la stimularea ovariana usoara sau medie (Clomifen si gonadotropine) cu atat mai
importanta cu ct gradul insulinorezistentei era mai crescut. In acelasi timp, odata depasita doza prag s-a
constatat o tendinta foarte clara spre hiperrecrutare, la randul ei amplificata de existenta insulinorezistentei.

In cadrul procedurilor de fertilizare in vitro pacientele cu SOPC au dovedit un risc considerabil pentru a
dezvolta sindromul de hiperstimulare ovariana. Calitatea ovocitelor, ponderea fecundarii si calitatea
embrionilor au parut a fi mai proaste la pacientele cu SOPC ( in special in formele insulinorezistente).

Utilitatea metforminului in stimuldrile usoare / medii ale pacientelor anovulatorii cu SOPC a fost dovedita
la multiple nivele: scade dozele necesare de clomifen sau gonadotropine, limiteaza recrutarea exagerata si in
consecinta scade numarul ciclurilor anulate respectiv riscul de hiperstimulare ovariana.

Principalele beneficiare in termini practici ale acestui tratament sunt pacientele SOPC insulinorezistente.
In schimb pentru cele insulinosensibile utilitatea practici efectivi este in cel mai bun caz discutabila.

Administrarea metforminului la pacientele intrate in proceduri de asistentd a reproducerii (FIV) s-a
dovedit a fi utila atat pentru pacientele insulinorezistente cat si pentru cele insulinosensibile. Mai mult decat
atat grupul fenotipic TC + PCO (exclus dupa introducerea noii definitii AES) s-a dovedit la randul lui a
beneficia de pe urma acestui tratament.

Principalele beneficii ale acestui tratament 1n cadrul FIV au fost reprezentate de: ameliorarea raportului
foliculi maturi (> 15mm) / foliculi imaturi (<13mm), reducerea riscului de hiperstimulare ovariana (in
principal a formelor severe), respectiv imbunatatirea calitdfii ovocitelor.

Modul de implicare al metforminului vizeaza expres sinteza androgenilor, dar conform datelor acestui
studiu, intereseaza Intr-o masurd foarte importanta, desi insuficient clarificata si functionalitatea celulelor de

granuloasa, corectand multe din deficientele constatate la acest nivel.
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Polycystic Ovarian Syndrome patients phenotype

Material and method

The present study was a retrospective and observational study. The study group consisted of 108
patients who approached our center for assisted repoduction for fetility issues, patients in whom at least one
of the defining criteria for the polycystic ovary phenotype was identified. To these patients we added a
control group, consisting of patients who adressed our centers for in vitro fertilization for causes other than
ovarian.

The inclusion criteria were those proposed by the Rotterdam Congress for the polycystic ovarian
syndrome (POS).

All the patients received a clinical, hormonal, metabolic and ultrasound evaluation. A smaller group
of patients accepted to also be evaluated from the point of view of the metabolic risc — HDL cholesterole,
triglicerides, aretrial blood pressure.

Supplementary, the ovarian response according to the typr of stimulation was followed — clomiphene
stimulation (ovulation rate, no-response cicles rate, clomiphene doses) — gonadotropin stimulation
(ovulation rate, no-response menses rate, rate of periods anulated due to excesively strong stimulation,
frequency of ovarian hyperstimulation syndrome) — gonadotropin stimulation withinh in vitro fertilization —
number of selected follicles, numebr of hyperstimulation cases.

Results

The share of different polycystic ovarian syndrome phenotypes was represented as follows: TC +
HA + PCO — 25 patients; HA + PCO - 18 patients; TC + PCO — 22 patients; HA + TC- 9 patients. In
addition, we have selected a number of patients with ovariona morphology similar to POS, but with no other
pathological elements (14 patients) and a control group of 20 patients.

The body mass index was sensibily smaller in the control group, respectively in the group
characterized only by ovarian morphology charcateristic similar to POS, as compared to any of the other
three forma of POS evaluated.

The Ferryman-Gallwey score was, as expected, much more increased in the POS groups with
hyoerandrogenism. In exchange, the subgroup TC+PCO registered a score close to that of the control group.
We also noticed that hyperandrogenism and hirsutism cases were not a perfect match.

The number of ovarian follicles was obviously increased in all the POS forms. We must also point
out that there was a visibly larger number of follicles in the patients who associated hyperandrogenism.



The HOMA index was highest in the TC+HA+PCO group (the complete form). A minor increase
was noticed in the TC+PCO group (without statistical support), whereas in the POS and control groups there
were similar values.

The level of free testosterone was increased in al the POS forms, but with a lower share (towards the
superior physiologic value) for the TC+PCO group.

Changes in the LH/FSH ratio were consistent in all the POS groups. Opposite to the former
parameters, there were no notable differences among these groups.

The metabolic balance offered the following results: the share of patients with increased abdominal
circumference was relatively small in all the phenotypical groups described. Even if the subtypes which
include HA and PCO seemed to be more at risk, the small number of cases did not provide conditions for
results with statistical support.

An important subject of this study was represented by the ovarian reaction to different types of
stimulation. The ovulation rate following clomiphene stimulation was acceptable for the two groups of POS
with TC, with a visible plus, but without any statistic value for the milder form. Equally, the necessary
clomiphene doses seemed more consistent in the the patients with a complete form. However, by analysing
obesity, the differences were neglijable.

Gonadotropin stimulation showed a tendency for more accentuaded recruitement in the complete
form — 4.8 vs. 2.5 ovarian follicles; 15,8% vs 6,2% cancelled periods, respectively a rate of ovarian
hyperstimulation 0f13,2% vs 3,9%. In exchange, the ovulation rate, respectively that of no response periods
was similar in the two groups. A special aspect of this study was the response of the ovary of such patients
to the gonadotropin stimulation within the in vitro fertilization.

The first element noticed was the lack of significant differences among the three classical POS
phenotypes, in all cases the numbers obtained being way over those reported for the control patients. The
second element noticed was the strong response, not only of those patients with TC + PCO (22,5),

considered as being the milder form, but also of those with PCO morphology and no othes acuses (20,2).

Metformin — an adjuvant in the ovarian stimulation with clomiphene in POS patients

Material and Method
The group consisted of patients with anovulatory type POS who addressed our service (Gynecology

I clinic) for infertility issues, during the period october 2003 — october 2007.



Study protocole

Four groups were selected: Group A = insulin resistent + metformin treatment, Group B = insulin
resistent — without metformin treatment, Group C = insulin sesnsitive + metformin treatment, Group D =
insulin sensitive — without metformin treatment. All patients, regardless the group, were stimulated with
clomiphene for 5 days (days 3 to 7). The starting dose was 1 tb/day and it was increased each time we
noticed the absence of ovulation in the previous cycle, up to a dose of maximum 3tb/day. Ovarian response
was monitored by ultrasound. Ovulation was trigerred by administration of 5000 IU of Pregnyl in the
following situations: only one mature follicle of over 18mm, two mature follicles over 16-17mm, three
mature follicles over 15mm. Cycles where more than four follicles over 15mm were registered have been
anulled. Cycles where there was no follicle over 10mm in the 14th day were considered as anovulatory.

The main parameters taken into account were: the presence of ovulation, the number of ovarian follicles
larger than 13mm. Secondary parameters were: necessary clomiphene doses, canceled periods rate, number
of hyperstimulation cases, adverse effects rate.

Results

51 patients were entered the study and 194 cycles were monitored. The patients were distributed in
four groups: insulin resistent with metformin administration 13 patients (48 cycles), insulin resistent without
metformin 12 patients (48 cycles), insulin sensitive with metformin administration 14 patients (53 cycles),
insilin sensitive 12 patients (45 cycles).

In the group of patients with insulin resistence the ovulation rate was of 70 % for the patients who
received metformin and clomiphene, as compared to only 52% in those who only received clomiphene
(p=0.03). In the insulin sensitive group the share of the ovulationg forms was of 83% for the patients who
received metformin, compared to only 71% in the group taht only received clomiphene (p=0.3).

The clomiphene doses used in the four groups were in the expected limits. Thus the advantage of
metformin in the insulin rezistent forms, without being spectacular is however explicit 76 vs 88,5 mg
(statistically significant p=0.02). In the forms without insulin resistence we can also speak of a mild
tendency towards decreasing the clomiphene doses (72 vs 81mg) but, unfortunately, the results obtained
lack statistic significance p=0,4.

The number of follicles over 12mm in the day of giving the hCG was sensibly diminished both in the

insulin resistent and the insulin sensitive groups after the metformin administration.



Hyperstimulation forms were rare and of reduced proportions. The percentage of pregnancies was
similar to those found in literature, without being able to establish any benefit by the administration of

metformin.

Metformin association in the gonadotropin ovarian stimulation treatment in infertile

patients witn mycropolycystic ovarian syndrome

Material and method

The study group is formed of 32 patients with documented polycystic ovaria syndrome who
addressed our center for feritility problems between 2002-2008. We accepted in the study the patients that
need gonadotropin ovarian induction bearing the following indications:
a. Clomiphene resistence — lack of ovarian response after stimulation with a dose of 150mg of clomiphene
for 5 days.
b. the failure of obtaining a pregnancy after 4-6 ovaulating periods obtained by clomiphene stimulation
c. the detrimental action of clomiphene upon the endometrium documented by an endometrial thickness of
over 6.5mm in the priovulatory period.

The POS was made based on the Rotterdam criteria.
Protocole

Patients’ randomisation was made after a probabilistic pattern with a Bernouli type variable. Before
the commence of ovarian stimulation an ultrasound examination was performed to exclude oavrian cysts.
Stimulation was initiated in the third day of menses. A vial was administered daily until the nineth day - the
time of the first evaluation. In absence of an ovarian response (no follicles larger than 9mm) we increased
the dose to 2 vials daily. In the case that we registered no response after another 5 days, stimulation was
considered to have failed and the cycle cancelled. In the case of a moderate response we continued with the
same doses. In case of too energentic a response, treatment was stopped, the patient being reeevaluated in
two days. If, after more than 4 days we did not find the spontaneous detachment of one follicle towards
maturation, stimulation would be resumed.

Induction of ovulation was done with 50001U of Pregnyl.

The main parameters pursued were the presence of ovulation/ mono-ovulation, the number of

follicles >15mm, duration of stimulation and the doses employed.



On a second basis we evaluated the rate of cancelled cycles, cycles without response and the ovarian
hyperstimulation syndrome.
Results

The first parameter taken into study was the induction of ovulation. The existing figures (85,7% vs
80%) (p=0,4) don’t have enough statistical value to support any advantage for the women under metformin
treatment.

At the same time, based on the present data we cannot state the reduction of cycles without response
based on this type of treatment (10,2% vs 9,01%) ( p=0,6). There is, however, a visible tendency towards
decrease in the number of cancelled cycles(4% vs 10,6%) which can be statistically relevant for a threshold
of 0.08.

Administration of metformin has, in exchange, decreased the numebr of ovarian follicles over 15mm
(1,39 vs 1,9) (p=0,011).

The decrease in the numer of intermediary follicles 12-14mm (0,88 vs 1,66) ( p=0,00001) is
undeniable, having a very strong statistical support and constituting itself into a very serious advantage.

Where the total dose of gonadotropin used is concerned, we can notice a decrease (830 Ul vs 735
Ul) (p=0,09) in favour of the patients who used metformin, which could gain statistical significance in case

of an extended group of patients.

Metformin use in assisted reproduction techniques

Material and method

The present study was conducted in the Centre for Assited Reproduction of the Gynecology | Clinic
Cluj-Napoca during the period 2004-2009. The study group consisted of patients undergoing assisted
reproduction procedures.

We included in the study patients diagnosed with POS following the Rotterdam criteria. In parallel
we included in the study patients with in vitro fertilization recommendations, but who did not present with
functional or structural ovarian alterations, thus constituting the control group. Three distinct groups were
formed: group A (POS+metformin), group B (POS-metformin), group C control group (pathology other
than ovarian).

Inclusion of patients in either group A or B was done by randomization — according to the
probabilistic pattern with a type Bernoulli variable.



IVF/ICSI ovarian stimulation protocole

Prior to starting the actual stimulation procedure all the patients were subject to thorough
morphological, hormonal and infectious review. All the patients were gathered a file with all of the
paraclinical aspects listed above, as well as as a series of elements of anamnesis, respectively clinical
examination. Ovarian supression was achieved by GnRh agonist administration (Diphereline 0.1) begun in
the 21st day of cycle within the long protocole. The gonadotropin dose used for ovarian stimulation was
1501U during the first 6 days, followed by an adjustment according to the ovarian response - quantified by
ultrasound and, in some cases, biochemically (estradiol). hCG administration was done when more than 3
follicles >18mm were objecified. In case that, in the day established for triggering, estradiol levels exceed
4800pg/ml the ,,coasting” technique was applied — delaying hCG administration — up to the point when
estradiol levels have gone under 4000pg/ml. Ovarian punction was performed under ultrasound guidance
36-38 hoursa fter the hCG administration. Embryo quality was assessed according to dimension, blastomere
equality, respectively the share of anucleate fragments. Embryo transfer was performed three 2-3 days after
the punction.

Results

Duration of stimulation was relatively similar int he two POS patient groups (11,8 vs 11,2), with a a
slight increase in the group which received metformin treatment. At the same time the control group
(without POS) had a stimulation period of approximately 12.3 days.

The number of ovarian follicles over 14/15mm did not seem to be influenced by metformin
administration (13,9 vs 14,3) and was evidently larger than the same number accounted for in thw control
group (10,7).

Analysing the ratio of mature over imature follicles we can notice an important increase, with
significant clinical impact — mainly due to the decrease of smaller follicles. Thus, under the condition of a
relatively similar number of mature follicles we can count on visible diminishing of the ovarian
hyperstimulation risk.

Estradiol levels in the day of triggering ovulation was sensitively larger in the POS groups opposed
to the control group. Noticeable difference could also be seen between the two groups of POS patients
treated/ not treated with metformin. The most important decrease was registered in the insulin resistent
group, although small improvements were also seen in the insulin sensitive group.

The number of oocytes followed almost parallel to the number of ovarian follicles >14mm. In these

conditions the POS patients had a larger number of oocytes compared to the control group. Also, POS



insulin resistent patients presented with a plus, as ooposed to their insulin sensitive equivalent (however,
without any statistical significance). Metformin treatment led, in turn, to a decrease in the number of
oocytes, this decrease lacking statistical significance.

Where the number of resulting embryo is concerned, there are not very big differences between their
number among the three main groups, even if there was a plus for POS patients. The resulting ballanc eis
owed to the larger number of oocytes in the POS patients, but with inferior fertilization rates. In exchange,
the quality of the latter seemed to be better in the control group, respectively in the metformin treatment
group.

The level of folicular estradiol was lower in the POS group compared to the control group, without
the difference rising to levels reported by other authors. Metformin administration led to slight improvement
but with certain statistical significance.

Regarding cholesterol levels we could notice a clear difference between the POS groups and the
control group. opposite to the anterior situation, the involvement of metformin proved to be more
substantial. Data concerning progesterone values were, probably, most unexpected. We can thus notice
consistent difference between the control and POS groups. Also, in the group treated with metformin, we
noted visible increase, with statistical value, of this hormone.

Insulin resistence presence (without metformin) was systematically associated with more severe
deviation from the normal of steroid hormones: low estradiol (mild/moderate), increased testosterone
(moderate/severe), pregesterone (mederate/severe). The insulin sensitive group (without metformin) had less
changed values for the three components: estradiol, testosterone, progesterone.

Both groups seemed to benefit from metformin use.

IGFBP1 was lower in both POS groups compared to the POS group, but not as expected. Evaluation
of this protein according to the presence of insulin resistence led to consistent difference between the two
POS patient groups. Actually, betrween the control and insulin sensitive groups there were no statistically
significant differences. Metformin treatment proved indeed useful only in the POS-IR group, the changes in
the POS-IS group being minor.

Transport protein IGFBP2 presented increased values in th POS grouos, with a sensitive plus, but
not of great scale, in the POS group that did not receive treatment. Analysis of this protein according to the
presence of insulin resistence offered only few and statistically insignificant differences in favour of the

more agressive form (POS-IR). Metformin treatment corrected minimally the differeces from the normal.



Where IGFB3 is concerned, the values obtained were similar for all three main groups, with no
influences from insulin resistence.

In exchange, determination of IGFBP4 levels for the three groups produced important differences.
Also, between the insulin resistent/ sensitive groups, considerable difference could be objectified.
Metformin treatment improved considerably IGFBP4 values in the IR group and in good measure even in
the IS group.

Determination of IGFBP4p protease, however, produced the most obvious discrepancies among the
control and POS groups. Reduced values of this protein were remarked both in the IR and the IS group.
Metformin treatment changed the discrepancies between groups (IR and IS).

Protein IGFBP4 protease (PAPP-A) had a parallel evolution to that of the homologous protein,
maintaining the same causal ration as after the metformin treatment.

VEGF levels were increased in the POS groups compared to the control group. Also, patients with
insulin resistence, had increased values as compared to insulin sensitive ones.

Metformin treatment sensibly diminished VEGF values in IR patients, and to a lesser extent in IS

patients.

General conclusions

The present study confirms to a reasonable extent the arguments found at the basis of AES definition
— metabolically centered. Thus, patients who belonged to the phenotypical groups accepted based upon the
new definition had insulin blood levels increased compared to the control group and, as a consequence, a
clear predisposition towards developing a metabolic syndrome.

Therefore, the definition proposed by the AES seems too restrictive in what concerns patients who
associate fertility issues. For tis reason, surveillance and treatment of thses patients must be built upon the
same principles we use for the POS cases (according to the AES), even if their phenotype lacks
hyperandrogenism or hyperinsulinism.

With respect to the major factors resposible for the pathogenic phenomena of this syndrome, the
gravity center returns to ovarian level. Ovarian disfunctions imply both specialised cells (thecal, granulosa
cells) with their enzymatic systems, as well as oocyte quality. To a good extent, these malfunction have a
reactive component, reason for which “forcing” the blocked systems — by clomiphene, gonadotropins or

their relaxation with metformin administration, led to an acceptable clincial response.



Paracrine factors presented various anomalies in POS patients. IGF system proteins presented
significant changes. Even if an important part had, most probably, a reactive character, there are a series of
proteins (IGFBP4, PAPP-A) whose alteration seems to present a primary component.

Hyperinsulinism / increased resistence to insulin, remains a major characteristic of this syndrome,
even if, in light of recent data, the starting point seems to be at an ovarian level. Insulin resitent forms have
systematically drawn extensive changes, which, suprisingly, did not limit to hormones / growth factors
foudn under direct insulin control (testosterone, IGFBP1, VEGF) but also extended to the production of
steriod hormones (estradiol, progesterone) or IGF system segments which were not known to be insulin
dependent. The most plausible explanation for this situoation is the insulin-mediated involvement of several
pathogenic lines which, thereafter, by reciprocal triggering, draw extended cellular disfunction.

The main clinical consequences among POS patients fertility issues regard, firstly, resistence to mild
or moderate ovarian stimulation (clomiphene and gonadotropins), the more important with increased insulin
resistence degree. At the same time, once the threshold dose was exceeded, a clear tendency toward
hyperrecruitment was noticed, in turn amplified by the presence of insulin resistence.

During in vitro fertilization procedures POS patients proved a considerable risk towards the
development of an ovarian hyperstimulation syndrome. Oocyte quality, fecundation rate and embryo quality
seemed to be poorer in POS patients (especially in the insulin resistent forms).

The efficiency of metformin in mild/moderate stimulation of anovulatory POS patients was proven
at different levels: it lowers the necessary doses of clomiphene and gonadotropins, limits exagerrated
recruitment and, as a consequince, reduces the number of cancelled cycles, respectively the risk of ovarian
hyperstimulation.

The main benefits, thinking in practical terms, of this treatment, concern insulin resistent POS
patients. In exchange, for insulin sensitive patients, the practical utility is, in the best case, still to be
discussed.

Metformin administration to patients undergoing assisted reproduction techniques (IVF) was proved
useful, both for the insulin resistent and insulin sensitive patients. Moreover, the phenotypic group TC+PCO
(excluded after the introduction of the new AES definition), proved in its turn to benefit from this treatment.

The main benefits of this treatment within IVF was the improvement of the mature (>15mm) /
immature (>13mm) follicle ratio, reduction of the ovarian hyperstimulation risk (mainly the severe forms),

respectively improving oocyte quality.



The pathway of metformin involvement hints at androgens expression but, according to the data

available from this study, also interests to a very significant extent — though yet insufficiently cleared — the

functionality of granulosa cells, correcting many of the defficiencies recorded at this level.
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