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Polikistik Over Sendromu

1 Reproduktif cagda en sik gortlen endokrin bozukluk
(Y%05-7)

1 Adolesanlarda normal puberte ozelliklerinin siklikla
PKOS tani ve bulgulari ile cakismasi nedeni ile tani
koymak daha zor.

I Adolesanlarda tani atlanmakta, ya da daha az
bildirilmektedir

1 PCOS siklikla gec adolesanda gozlenmekle birlikte bazi
ozellikler menars oncesinde dahi ortaya cikabilir



PKOS Tanisi

Table 1
PCOS Definitions 1990-2009

PCOS (linical Hypérandrogenism Oligomenorrhea Polycystic Ovaries
Definition (Ferriman-Gallwey {Less Than 6-9 on Ultrasound

Score = B) Menses per Year) (= 12 Aniral Follicles

or or in One Ovary

Biochemical Oligo-Ovulation or

Hyperandrogenism Ovarian Volume = 10 em”)

(Elevated Total Free

Testosterone)

NICHD [1990)° Yes Yes

Raotterdam Yes Yes

(2003} 2 of 3 critenia
AE-PCOS Society Yes Yes Yes

£ = E
{2008) | of 2 criteria

AE-PLOS, andmogen excess and polycystic ovary syndrome; NICHL, Exmice Kennesly Shover National Instifute of Child Health ond Homan Devwlopment;
PCOS, palycystic ovary syndrome.




PKOS / Tanisal oneriler

1 Roterdam kriterleri

1 Butun kriterler karsilanmali

1 Sadece 2 kriteri karsilayan
adolesanlarda belirtiler takip edilmel

3/3 kriter

Carmina, J Obstet Gynecol, 2010



PKOS / Tanisal oneriler

1 Menarstan 2 yil sonra oligoamenore
- <9 menstruel siklus/yil

1 Klinik hiperandrojenizm (alopesi ?)

1 Biyokimyasal hiperandrojenizm

1 Instlin rezistansi / hiperinstlinemi

1 Ultrason ile PKO gortntmu :
4/5 Kriter

Sultan&Paris, Fertil Steril, 2006



PKOS

Tanisal sorgulama

1 Aile oykusu

1 Maternal faktorler

1 Dogum Kkilosu

1 Metabolik faktorler

1 PrematUr pubars/ erken telars



Testing in Adolescents Presenting with PCO5-Like Symptoms

T5H

Prolactin

Total and free testosterone

DHEAS

17-0H progesicrone

Utrasound of ovaries (not essential if other 2 criteria are met)

FSH, LH, sstradiol (in amenormmheic adolescents)

Onee PCOS has been confirmed
Fasting and 2-hour GTT

Lipid panel

Fasting insulin

DHEAS, dehydroepinndrosterone silfate: FSH, follicle-stimulating: hormone; GTT, glucose toler-
ance test: PCOS, polycystic ovary syndrome; LH, huteinizing hormone; TSH, thyroid-stimulating
hormone.

Roe, Rev Obstet Gynecol, 2011



PKOS / Uzun donem riskler

1 Metabolik sendrom

1 Kardiyovaskuler hastalik

1 Meme ve endometrium kanseri
1 Diabetes Mellitus



PKOS / Patofizyoloji

1 PKOS yasam boyu devam eden bir endokrin
bozukluktur

1 Bulgular puberte oncesinde baslayabilir, bazi
Kizlarda prematur adrenars olarak ortaya cgikabilir

1 SGA olarak dogan cocuklar prematur adrenars
ve takibinde PKOS gelisimi acisindan risk
altindadir



PKOS / Patofizyoloji

Patogenez tam olarak belli degil. Multigenetik bir

bozukluk

Premenarsal hiperandrojenik kizlarda uyaniklik ve uyku
LH dizeyleri daha yuksek

Menars sonrasi HA kizlarda LH puls aktivitesi daha fazla
Premenarsal HA kizlarin gonadotropin sekresyon paterni
postmenersal normal kizlar ile benzer

Progesteron ile yonlendirilen LH feedback’i bozuk. Bu
durum HA ve IR ile agreve olur.

“Noroendokrin pubertal gecis dénemi” normal kizlar ile
karsilastirildiginda HA Kizlarda hizlanmis olabilir !



PKOS - Patofizyoloji

1 Hiperandrojenizm (overyan kaynaklr)
- Overin negatif feedback mekanizmasina karsi
hipotalamik sensitivitede azalma
- Artmis GnRH pulsatil frekansi
- Artmis LH salgilanmasi = tekal androjen tretimi
- Relatit azalmis FSH = azalmis aromatizasyon



PKOS / Patofizyoloji
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Normal pubertede hormonal
degisiklikler
1 Hipotalamopituiter aks maturasyonu

1 Pulsatil GnRH salgilanmasi
- FSH, LH
1 Androstenedion (overler) = 0Ostrojen

- Meme gelisimi, kemik gelisimi
1 DHEA, DHEAS adrenal
- Pubik-aksiller killanma, akne



Adolesan PKOS

Klinik laboratuar bulgular

1 Klinik bulgular olduk¢ca heterojen. PKOS icin temel bazi
klinik ozellikleri gibi, bazi metabolik degisiklikler pubertede

fizyolojik olarak kabul edilir.
1 Hiperinsulinemi, azalmis insulin duyarliligr (artmis GH sekresyonu)
1 Artmis tekal androjen uretimim, azalmis SHBG, azalmis lipoprotein
lipaz aktivitesi
1 Yine de PKOS hastalarinda diger adolesanlara gore artmis insulin
direnci ve hiperinsulinemi vardir

1 Adolesanlardaki anormal metabolik ozellikler ile iliskili
verileri celiskili
1 Sepisifik tanisal testler ve cut-off degerler eksik



Adolesan PKOS

Oligoamenore

I PKOS’a bagli anovulasyon ile adolesanin fizyolojik
anovulasyonunu ayirmak zor

1 Adolesanlarin %65’l postmenars 1. yilda, %90’1 2. yilda
duzenli menstruasyon gorur

1 12, 12-13 ve >13 yasinda menars olanlarin %50'sinde 1. 3.
ve 4.5. yilda sikluslar ovulatuar

1 Dikkatli degerlendirme onemli !



Adolesan PKOS

Androjen fazlaligi

Eriskin PKOS hastalarinin %90’ inda hiperandrojenizm
mevcut

Normal puberte doneminde serum androjen duzeylerinde
fizyolojik bir artis izlenir

18 yasindaki kadinlarin %90’ indan daha fazlasinda
herhangi bir duzeyde akne vardir. Eriskin doneminde azalir
Hirsutizm akneden daha onemli bir bulgu olabilir. Kronik
artmis androjen ile ilgili



Adolesan PKOS

Androjen fazlaligi

1 Artmis serbest T onemli..

1 Total T ve DHEA fizyolojik olarak artabillir.

1 AE- PKOS toplulugu TT olgumu icin mass
spektrometreyl onermektedir

i Adolesanlarda PKOS tanisi koymak icin spesifik

bir androjen duzeyi belilenmemis



Adolesan PKOS

Polikistik over gorunumu — tanisal gticliikler

I Adolesan donemde over hacmi ve gorunumu
farkhdir

1 Transabdominal USG obez hastalarda sinirli bilgi
Verir

1 MRI daha degerli olabilir ancak standart degil



Adolesan PKOS

Polikistik over gorunumu — tanisal gticliikler

1 PKOS olmayan adolesanlarin %10-48’i polikistik
gorunumde overlere sahip

1 Ancak tek basina polikistik over gorUntimune sahip olmak
hiperandrojenizm ve menstruel duzensizlik ile iliskili olabilir

1 Regller menstriel siklusu olan adolesanlarin %9 unda
polikistik over izlenirken, Irregller menstriel siklusa sahip
olan adolesanlarin %28’inde polikistik over gortntmu

izlenmistir
Van Hooff, Fertil Steril, 2000



PKOS

Tedavi - amac

I Androjen fazlaligi ile ilgili semptomlarin
onlenmesi

1 Oligoamenorenin duzeltiimesi

1 Uzun donem metabolik komplikasyonlarin
onlenmesi

1 Infertilite ?



Metabolik sendrom

1 Bel cevresi >90 persentil

1 Bozulmus aclik glukozu

1 Sistolik kan basinci >130mmHg

1 Diastolik kan basinci >85mmHg {+ 2

i Trigliserid >150mg/dl

1 HDL<40mg/dl (<16 yas) HDL <50mg/dl (>16 yas)



Tedavi
Yasam tarzi degqisikligi

= Saglikh diyet (yuksek protein dusuk CHO)

= Dlzenli egzersiz

= Kilo kaybi (%3-7) ‘
- AndrOJe“n dqzeylerlnqe azalma Tek basina,?
= Menstrlel siklusta dizelme Farmaw
= |ntima media kalinliginda azalma

* Metabolik sendromda duzelme (?)

= Ancak literattirde adolesan PKOS hastalarda yasam
tarzi degisikliginin etkisi ile ilgili veriler sinirli




Obeldicks programi

59 obez hasta, 12-18 yas, puberte baslangici >4yl
Kilo vermede basari orani = %44-75

- Group treatment for parents

Group treatment for children

Behaviour therapy D Individual treatment for children and parents

2x / month

nutritional course Individual Individual n=59 Obez PKOS
Optimised mixed diet psychological psychological
therapy therapy

2x / month

Exercise therapy Exercise therapy Exercise therapy Exercise therapy

1x/ week 1x / week 1x / week 1x/ week

3 months 3 months 3 months 3 months

intensive phase establishing phase establishing phase accompanying the families
back to their every-day lives

Lass, L Clin Endoc Metab, 2011




Sonuc:

26 hastada kilo kaybi basarili
33 hastada kilo kaybi basarili degil

TABLE 1. Components of the metabolic syndrome and carotid IMT in the course of 1 yr in 26 girls with and 33 girls
without successful weight loss in a 1-yr lifestyle intervention

Successful weight loss No successful weight loss
(BMI SDS reduction >0.2) (increase or reduction =0.2 of BMI SDS)

P value of P value of
change within change within
Variable Baseline 1 yr later group Baseline 1 yr later group

BEMI (kgfmzj 32.2(3.7) 28.3 (3.4) <0.001 33.9(6.8) 34.6(6.9) 0.031
EMI-5DS 2.56 (0.50) 1.93 (0.60) <(0.001 2.67 (0.74) 2.78(0.75) 0.011
Waist circumference 97 (1) 95 (10) 0.034 98 (11) 102 (11) NS
(cm)
Triglycerides (mg/dl) 9) 0.022 148 (77) NS
HDL-cholesterol (mg/dl) ) <(0.001 48 (15) MNS
LDL-cholesterol (mg/dl) 1 NS 109 (23) NS
)
5

Fasting glucose (mg/dl) NS 88 (9) NS

Insulin (mU/iter) 0.037 33(13) NS

HOMA . . 6 (2. 0.049 8 (3. 48(3.1) NS

2-h glucose in oGTT 3 0.009 128 (28) NS
(mg/dl)

Systolic blood pressure 123 (15) 0.016 125(16) NS
(mm Hg)

Diastolic blood pressure 74 (12) 71(12) NS
(mm Hg)

Metabolic syndrome 35% 4% 36% 39% NS
(IDF definition)

Intima-media thickness  0.066 (0.005) 0.054 (0.002) 0.063 (0.008) 0.064 (0.008)
(cm)

Lass, L Clin Endoc Metab, 2011




TABLE 2. Components of the polycystic ovarian syndrome in the course of 1 yr in 26 girls with and 33 girls without
successful weight loss in a 1-year lifestyle intervention

Successful weight loss No successful weight loss
(BMI SDS reduction >0.2) (increase or reduction =0.2 of BMI SDS)

P value of P value of
change within change within
Variable Baseline 1 yr later group Baseline 1 yr later group

Testosterone (nmol/liter) 1.
DHEA-S (ug/liter)
SHBG (nmal/liter)
Androstendione (ng/ml)
Free testosterone index
LH (mU/ml)
FSH (mU/ml)
LH/FSH
Amenorrhea (%)
Oligomenarrhea (%)

1.5(0.5) 0.036 1.8 (0.7) 1.6 (0.6) NS
1825 (758) N 2079 (187) 2153 (127 NS
(11 <0.001 4 ( (4) NS
) NS B6(2.1) .3 (1.4 NS
0.004 7(11) (22) NS
0.005 6(7.5) 814.1; NS
NS B{2.7) 4.712.1) NS
0.002 3 ({1.6) 1.9(1.2 NS

=<0.001 B NS
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Fiziksel aktivite, diyet, davranis tedavisi

Antropometrik olcumler (RKC)

Favours experimental Minimal treatment Mean Difference Mean Difference

_ Study or Subgroup Mean sD Total Mean SD  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
1.3.1 Body mass index (BMI) (kg/m2)

HUBLET 004 . g B 364 44 7 22%  3.40[4.66,11.46] 2004

Yigaorito 2007 28 24 45 2973 32 45  H09%  -1.30[2486, -0.04] 2007 .
Hoeger 2008 3449 7 g8 354 f.8 10 3.45% -06B0O[-¥.03, 583 2008 R
Stener-Victarin 2009 26.4 48 A 284 A2 4] 3.4% -210[-8.60,4.40] 2009 N E—
Subtotal (95% CI) 64 68 100.0%  -1.20[-2.40, 0.00] &

Heterogeneity: Chif=1.38, df = 3(P=0.71);, F=0%
Test for overall effect Z=1 4945 (F=0.0%3

1.3.2 Weight (endpoint) (kg)

Vigaorito 2007 it 3.2 45 714 34 45 99.3%  -3.580[4.97, -2.03] 2007 .
Hoeger 2008 H4.2 19.2 B 942 198 10 0.7% 1.00[F17.10 19100 2008 d
Subtotal (95% CI) 53 55 100.0% -3.47[-4.94, -2.00] . -3

Heterogeneity: Chi*=0.24, df =1 (P=063}; F= 0%
Test for overall effect 2= 4 63 (F = 0.00001)

1.3.3 Weight (% change)

Hoeger 2004 6.8 38 5 02 08 7 100.0% -7.00[10410,-3.80) 2004 t
Subtotal (95% Cl) 6 7 100.0% -7.00[-10.10, -3.90]

Heterageneity: Mat applicakle

Testfor overall effect; £= 443 (F = 0.00001)

40 -5 0 & 10
Favours experimental  Favours control

Test for subdroup differences: Chi®=14.28 df=2 (F=0.0008), = 86.0%

Moran, Database of Systematic Reviews, 2011



Fiziksel aktivite, diyet, davranis tedavisi

Bel kalca orani

Favours experimental

Minimal treatment

Mean Difference

Mean Difference

Study or Subgroup Mean sD Total Mean %D Total Weight I, Fixed, 95% CI I, Fixed, 95% CI
Guzick 1994 n.az .oy B 085 (005 B 220% -003[-0.10, 004 =
Stener-Victorin 2009 0.8 0.av il 08 006 B 171%  0.00[-0.08, 0.08] i
Wigarito 2007 0.8 0.1 45 .85 0.1 45  B09% -0.05[0.09, -0.01] L

Total (95% CI) hG &7 100.0% -0.04 [-0.07, -0.00] ~al -

Heterogeneity: Chi*=1.29, df= 2 (F=0.483); F= 0%
Test for averall effect: Z= 225 (P =0.02)

Aclik insulin

Lifestyle treatment

Minimal treatment

Mean Difference

01 -0.05

Favours experimental

Mean Difference

0 0.05 '
Fawaurs cantrol

0.1

Study or Subgroup Mean %D Total Mean %D  Total Weight M, Fixed, 95% CI IV, Fixed, 95% CI

Guzick 1994 AT 8.2 B 721 24 5] 0.2% -15.00[-44.63, 14 63

Hoeger 2004 17.45 5.3 B 17.4 3.6 7 1.7% 0.05[-8.75, 9.85] S R

Hoeger 2008 22 10.5 g 2491 245 10 0.6% ST A0 [23.94, 8.74] —

Stener-Yictorin 2009 G4 2.8 ] 7.8 31 B 13.0% -1.40 [4.89, 2.09] T

Wigorito 2007 18.3 3 49 204 36 45 B46% -2A0[-3.47,-0.73] .

Total (95% CI) i) 74 100.0% -2.02[-3.28, -0.77] ]

Heterogeneity; Chi®=1.39, df= 4 (P = 0.85); F= 0% I—EIZI _255 z 255 EIIII

Testfor overall effect Z= 315 (P=0.0023

Favours experimental

Favours cantraol

Moran, Database of Systematic Reviews, 2011



Adolesan PKOS

Instilin duyarliligini arttiran ajanlar

1 Hepatik glukoz Uretiminin inhibisyonu

1 Periferik insulin duyarliliginin arttirilmasi

1 Metformin Tip 2 DM tedavisinde en sik kullanilan ilag. FDA
onayli

1 Pediyatrik obezite amaci ile kullanimi ?

1 Metforminin obez adolesanlarda yarari ile ilgili kisa donem
veriler mevcut

1 Doz: 2000mg max. (10-16 yas), 2550-3000 mg(>17 yas)



Adolesan PKOS

Metformin

1 11 zayif-obez PKOS hastasinda 10.5 ay sure ile 3x500-
850 mg/gun + dusuk karbonhidrat, yuksek protein diyeti ile
reguler menstreul siklus saglanmis

1 18 anovulatuar hiperandrojenik PKOS’lu hastada 4 aylik
1275 mg metfromin tedavisi ;

- %78 ovulasyon
- Hirsutizm skoru, aglik serum insiilini, androjen
- SHBG T

Ilbanez, JCEM, 2001
Glueck, J Adoles Health, 2001



Adolesan PKOS

Metformin

1 SGA'I, hiperandrojenik, omenoreik, anovulatuar hastalarda
3 ay 850mg/g metformin tedavisi ile %69 ovulasyon
1 |leri derecede insulin rezistan 14 adolesan PKOS hastada
3 ay 2x850 mg metformin ile
- %93 hastada glukoz toleransinda normallesme
- %35-40 hastada serbest T ¥, BMI 4, IR 4
- %42 hastada menstriel diizen

Arslanian, JCEM, 2002
Ibanez, JCEM,2002



Adolesan PKOS

Metformin - Problemler

1 GIS iritabilite (%2-40)
- Bulanti, kusma, abdominal agri, basagrisi, ishal, kusma
1 Hipoglisemi adolesanlarda ¢ok nadir
1 Laktik asidoz
- KardiyovaskUler, renal, hepatik probelmelerde dikkat
- Adolesanlarda bildiriimis laktik asidoz vakasi yok
1 Eriskin PKOS'da esas problem infertilite, adolesan
PKOS’da ise fazla menstriuel kanama, irregtler
menstruasyon, akne, hirsutizm: motivasyon!



Adolesan PKOS

Metformin - Problemler

1 Metforminin uzun dénem metabolik ve reprodukiif
etkinligi ve guvenligi ile ilgili veriler yeterli degil



Adolesan PKOS
OK Tabletler

1 LH baskilanir

1 Duzenli menstruasyon

1 Hiperandorjenizm ve iligkili semptomlar azalir

I KC'den SHBG yapimi artar

I Dusuk adrojen potansiyele sahip bir progesteron ile etkili
hirsutzm tedavisi

1 Etki en erken 3 ayda ortaya ¢ikar

I Serum androjen duzeylerindeki baskilanma 3-24 ay devam
eder



Adolesan PKOS
OK Tabletler — Problemler

1 Insulin duyarliliginda degisimler

1 Vaskuler reaktivite

I Hiperkoagulabilite

1 Kilo alimi. Adolesanlarda izlenmez



Adolesan PKOS

Antiandrojenler

Siproteron asetat: OK ile birlikte (Diane - 2 mg) Bazen 25-
50 mg/g dozuna ¢ikmak gerekebilir

Spironolakton: antimineralokortikoid etki. Hiperkalemi riski.
25-100 mg/gun

=lutamide: non steroid guclt antiandrojen. KC toksik
=inasterid: 5 alfa reduktaz inhibitort. Sebum-akne gibi deri
bulgulari on planda ise

Glukokortikodiler: Prednizon 5-7.5 mg/g. KAH" ye bagl
PKOS semptomlarinin varliginda etkili



OK Tabletler
Metabolik Etkiler

Combined Combined 95%
sample effect size confidence
size (no units)  intervals

Fasting plucose 584 -0.03 —0.18,0.12
Fasting insulin 570 0.95 —0.08, 1.97
Total cholesterol 628 0.38 —0.44, 120
HDL cholesteraol 60| 0.46 0. 14, 0.78°
LDL cholesterol 548 0.26 0.08, 0.60
Triglycerides 541 0.55 0.17, 0.93*
Glucose to insulin ratio. |72 -0.20 0.67,027
HOMA-IR 265 0.23 —0.36, 0.83
Glucose disposal rate (M) 69 0.06 —2.07,2.18

P — 0004 Halperin, Human Reproduction, 2011



Weight OCP Antiandrogens Metformin Glucocorticoids Topical
reduction treatment
Irregular Improves First line Improves regularity
periods regularity Induces regular
anovulatory cycles
Ovulation/ May induce Suppresses May induce May induce ovulation
fertility ovulation ovulation ovulation
Hyperandro-  Decreases Suppresses plasma  Decreases Decreases androgen  decreases
penism androgens, especially (spironolactone) levels by up to 20%
ovarian (FOH) free testosterone
(normal levels of
androgens within
3 months)
Hyperandro-  Decreases Slight decrease in Decreases In non-obese predominantly
genism DHEAS (spironolactone) FAH and failed OCP
adrenal (FAH) 5-7.5 mg of prednisone qHS
to suppress androgens below
adult range but not completely
(3-month trial)
Obesity/ First line Increases SHBG May have a modest effect  First line no effect
metabalic [mproves all Duoes not cause Improves metabolic
consequences  parameters with weight gain profile
minimal weight Increases SHBG
loss (5%:) Consider using with
Increases SHBG OCP because of
improved ovulation
and increased fertility
Hirsutism Gradual reduc-  Arrests progres- First line Gradual reduction Gradual reduction in Mild cases
tion within sion, gradual (in severe cases) F-G score or as an add-on
6 months of reduction Effect seen in 9-12 months treatment
weight loss (F-G score decreases by before maxi-
30-50%) mum effect
Must be prescribed with of oral therapy
OCP because of risk of is seen
incomplete virilization of
male fetus
Acne Improves Improves within Improvement in Mild cases or
3 months 3-5 months as an adjunct

therapy



Adolesan PKOS
Sonuc - |

I Adolesanda PKOS tanisi koymak zordur

1 Irregliler menstruasyonu menarstan 2 yil sonra da devam
edem hirsut kizlarda PKOS’tan suphelenilmeli

I PKOS prezentasyonu anindaki hiperinstlinemi erken
metabolik bozukluklarin bir gostergesi olabilir

1 Erken yasta baslamis uzun sureli hiperandrojenemi
infertilite, metabolik sendrom, vaskuler hastalik, kanser riski
gelisimi icin bir risk faktorudur.



Adolesan PKOS
Sonuc - 1

Erken tani ve tedavi ile adolesan ve eriskin yasta morbidite
azaltilabilir

Tedavi seciminde PKOS’lu hastanin ana sikayeti mutlaka
dikkate alinmali

Yasam tarzi degisikligi, egzersiz ve kilo kaybi obez PKOS
hastalarina ilk secenek olarak sunulabilir

OK, progesteron, metformin, antiandrojenler tedavi
secenekleri arasinda kullanilabilir

Tedavinin ne sure ile kullanilacagi ve etkinligi konusunda
daha cok calisma gerekmektedir
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