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INFERTILITE

Fekundibilite: Geng, saglikh bir kadinin bir
reproduktif siklusta gebe kalma olasiligr %20-25

(Diger memelilere gore en dusuk!...)

1 yil korunmasiz, duzenli cinsel iliskiye ragmen gebe

kalamamak...INFERTILITE

Infertilite Arastirmalarina Ne zaman Baslamali?

<35 yas-1 yil korunmasiz, duzenli cinsel iligkiye
ragmen gebe kalamayanlar,

35-40 yas-6 ay korunmasiz, duzenli cinsel iliskiye
ragmen gebe kalamayanlar

>40 yas veya herhangi bir bilinen risk faktoru

olanlarda hemen! /L

Oligo-amennore hikayesi,

bilinen/supheli uterin,tubal hastalik
ileri evre endometriozis,

bilinen /stipheli erkek faktoru
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ACOG and ASRM. Age-related fertility decline. Fertil Steril 2008.

50




Diizenli Koitus

*Kayit ve Egitim

Ovulatuar Disfonksiyon
*Over rezervi

*Yas faktori
PCOS

Erkek Faktoriu

*Spermiogram




INFERTILI ENINE YONEL] ALAR SONUCUNDA;

- ERKEK FAKTORU-%35

- TUBAL VE PERITONEAL FAKTORLER-%35
- OVULATUAR DiISFONKSIYON-%15

- ACIKLANAMAYAN INFERTILITE-%15

- DIGER-%5

IVF DISI TEDAVILERI KULLANABILECEGIMiz
(NON-IVF) HASTALAR:

- OVULATUAR DISFONKSIYON
- ACIKLANAMAYAN INFERTILITE
- SUBFERTIL ERKEK FAKTORU

- ERKEN EVRE ENDOMETRIOZIS



Tedavi Secenekleri

Uzmanin tecrubesi,

Hastanin hormonal durumu,

Semptomlarin siddeti ( siklus uzunlugu,BMI,FAI,insilin direnci )
Hastanin yasi ve infertilite suresi

- OVULASYON INDUKSIYONU
Oral ajanlar
Gonadotropinler
Cerrahi ovulasyon induksiyonu

- INTRAUTERIN INSEMINASYON
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Ovulasyon Indiiksiyonunda
Kullanilan Oral Ajanlar

- Anti estrojenik etkili ajanlar: Klomifen sitrat
Tamoksifen
Aromataz inhibitorleri (Letrozol)
- Insilin hassaslastiricilar ~ Metformin

~ Thiazolidinedionlar
(tiaglitazon,roziglitazon,pioglitazon)

- Glukokortikoidler

~ - Dopamin agonistleri (Bromokriptin)




Trifenyletilen derivesi

En—klomié \ Zu-klomifen

Kompetitif ostrojen(E) antagonisti (cok dusuk E duzeylerinde
agonistik etki)

Oral alimi takiben karacigerde metabolize olup fecesle atilir.

Eliminasyonu :%85’i 6 glinde, feceste 6 hafta varligi tespit
edilmis—zu-klomifenin birikici etkisi



Clomiphene Citrate Treatment

FSH i

FSH

Casper & Mitwally



KULANIM
ENDIKASYONLARI

WHO GRUP Il ANOVULASYON ACIKLANAMAYAN INFERTILITE

Normogonadotropik,normodstrojenik Ovulatuar hastalarda, ampirik tedavide

%75-80’i PCOS

C.C ile GnRh puls frekansi artar

Cycle fecundity with clomiphene treatment
2003 Rotterdam Kistaslari (3 ycle fecundity with clomiphene treatmen

Kistastan 2 tanesinin varhgi)
— Oligo ve/veya anovulasyon Group
— Ultrasonda PKO
— Klinik veya Biokimyasal

Hiperandrojenemi Bulgulari Anovulatory women who respond to treatment | 22

. i e o and have no other infertility factors
m Hiperandrojenizmin diger butun o
nedenleri dislanmalidir Women with unexplained infertility 3.41t08.1

-

Fecundity,
percent

Anovulatory women who respond to treatment | 15




Anovulasyon mekanizmalari
LH /FSH ¢

GnRH pulse LH pulse frekansi {
— e FSH pulse frekansi
degismez

Hipofizer

C.C ile GnRh puls amplatudu artar,
puls frekansini etkilemez

(Franks, 2005)



50mg [ Gebelik ilk 6 ay; )
100 mg | 50 mg %50,

150 mg | 100 mg %20-25,
200 mg | 150 mg %10

)

Monitorizasyon |
-P>3ng/ml




C.C’' NIN LIMITASYONLARI

CC ile %70-80 hastada ovulasyon saglanir

Ancak gebelik oranlari %30-40tir

Endometrium uzerine ostrojen antagonistik etki, azalmis
kan akimi -azalmis embryo implantasyonu

Artmis cogul gebelik orani-(%6.9-9 ikiz, %0.3-0.5 uguz)

Artmis yan etki sikligi nedeniyle kullaniminin kisitlanmasi-
vazomotor semptomlar, bas agrisi, mood degisikligi,
visuel degisiklikler, ohss, ovaryan Kist

Uzun yarilanma omru nedeniyle ve zu-clomifen
metabolitinin birikici etkisi- olasi fetal teratojenik
etkil.(Tulandi et al.Fertil & Steril.2006, CDC 2011)



C.C TEDAVISINDE TARTISMALI KONULAR

- Tedaviye baslangici,spontan siklus mu,
progesteron ¢cekilme kanamasi ile mi?

- Cevap alamazsak tedaviyi uzatabilir miyiz?
- Mid-siklus hCG verilmeli mi?

- CC ultrasound ile monitorize edilmeli mi?

- C.C - Ne zaman keselim?

- C.C- Hala ilk secenek mi?



e

ﬂometri&l Shedding Eﬁedﬂam‘“ .
' and Live Birth in Women With Polycystic
Ovary Syndrome

Table 1. Pregnancy Outcomes in the Pregnancy in Polycystic Ovary Syndrome Trial as a Function of the
Menstrual Status of the Preceding Cyclel*

Ovulation Conception Live Birth
Menstrual Ovulation Conception  Conception per Live Birth Live Birth Live Birth
Status Group Cycles (n) n per Cyde n per Cycle Ovulation n  per Cycle per Owulation  per Conception
Sporntanecus menses| 1,185 853 (720 39 33 [335] 26 (23] B 1w 66.7
Anovulatory with 351 166 A0.1 11 g_ﬂl 6.6 9 1.6 3.4 L8
progesin
Anovulatory without| 1,073 289|269 81 |75 277 57 |53 19.7 70.4
withdrawal
Tatal 2,809 1,308 46.6 131 4.7 2.5 92 33 70 ol
P <.001 <.001 <.001 <.001 <001 NS
NS, not significant.

Data are % unless otherwise specified.
* Spontaneous menses, anovulation with progestin induced withdrawal bleed, and anovulation without progestin induced withdrawal

bleed.

CC/Plasebo, Metformin/Plasebo, CC+Metformin/Plasebo




REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY
Novel clomiphene “stair-step” protocol reduces time
to ovulation in women with polycystic ovarian syndrome

Bradley S. Hurst, MD; Jennifer M. Hickman, MD; Michelle L. Matthews, MD; Rebecca S. Usadi, MD; Paul B. Marshburn, MD

* 50 mg/gln baslangic¢ dozu ile 5 gtinltik Klasik CC S

uygulamasi (D5-9) Time to ovulation
with both protocols
* D14 TVUSG: yanit (>10 mm foll) saptanmazsa 100 -
Hemen 100 mg/giin doz ile tekrar 5giinlitk bir CC~ * e o il
kirt basla (D14-18) e “
¢ D21 TVUSG: yanit (>10 mm foll) saptanmazsa 20 | T?, h
Hemen 150 mg/gtin doz ile tekrar 5 gtinltik bir CC ot
kiirti basla (D21-25) S III IS

* D28 TVUSG: Yanit yoksa: CC rezistansi.

Bradley 5. Am | Obstet Gynecal zo00g;200:510.61-510.24.

Uksek (%64vs?%22) klinik gebelik orani a




CC sikluslarinda hCG mi verelim, | aiem—s

tiriner LH kiti mi kullanalim? g
Agarwal & Buyalos, 1995 konsepsiyon oranlarinda fark yok
Deaton et al, 1997 fark yok
Vlahos et al, 2005 hCG faydali olabilir
Kosmas et al, 2007(Meta-analiz) Anovulatuarsa-hCG
AMA anlamli fark yok Ovulatuarsa -LH
Brown et al, 2009(Cochrain review) fark yok

hCG yapilacaksa dominant follikil 23-28mm en yuksek gebelik
Palatnik A. Fertil Steril 2012
C.C+ IUl yapilacaksa, hCG ve LH kiti kombine gebelik oranlari yuksek

Mitwally&Casper ,2004
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Ultrason ile monitorize

edelim mi?
With US+hCG No U/S or hCG
105 150
Cumulative 48% 34.7%
pregnancy rate
Deliveries 35.6% 26.7%
Multiple 0 1
pregnancies

Konig, Homburg et al, ESHRE, 2009



Fertility

Assessment and treatment for people with
fertility problems

Issued: February 2013

NICE clinical guideline 156
guidance.nice.org.ukfcg156

1.5.2.3 For women who are taking clomifene citrate, offer ultrasound monitoring during
at least the first cycle of treatment to ensure that they are taking a dose that
minimises the risk of multiple pregnancy. [2013]

ASRM 2013-COMMITTEE OPINION:

Nevertheless,regular contact with the patient should be
maintained to review response to treatment and to ensure that
any addltlonal evaluation or alternative treatment that may be..




C.C ILE TEDAVIYE-NE KADAR DEVAM EDILMELI?

CC Basarisizligi (CCF): 6 siklus maksimum dozla ovulasyona
ragmen gebelik elde edilememesi

CC Direnci (CCR): Maksimum doza ragmen(150mg/gun) 2-3 siklus
ovulasyonun olmamasi (%15-40)

- 150 mg/giin ovulasyon (-)

- 6 ovulatuar siklus ragmen gebelik yok

- Ovulasyon + ama endometrial kalinlik<7 mm

=

Homburg R. 2011UTD-ANTALYA
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ovulasyon Ovulasyon+

basarisiz Gebelik (-)
Anti-estrojenik

« FAI etkiler

« BMI - Servical mukus

e LH - Endometrium

* insiilin "—H duzeyi

- Homburg R, 2011

Tedavi basarisizligi ile artmig BMI arasinda anlamli iligki vardir. BMI >27.2 kg/m2 Milsom
SR,2002

GENETIK PREDISPOZISYON !... Overbeek 2007



FIGURE 2

Nomogram designed to predict chances for live birth in clomiphene citrate induction of ovulation. Note the two

different steps. (Imani et al., Fertil Steril 2002;77:91-7. Used with permission.)

Required screening information
- Amenorrhea or oligomenorrhea

- BMI (kg/m?)
- FAI (T x 100/SHBG)
-Age (y)

oligomenorrhea
amenorrhea

Tarlatzis. Consensus on infertility treatment related to PCOS. Fertil Steril 2008,
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NE KADAR DEVAM EDELIM?

6 siklus tedavi sonrasinda ovulasyon orani
yuksek olmasina ragmen gebelik oranlari % 50-
60 oranlarinda seyreder

0-9 siklus arasindaki tedavilerde kumulatif
gebelik orani %70-75

NICE 2004 6 siklus sonrasi kimulatif gebelik
orani artmaya devam ettigi icin 12 siklusa kadar

oneriyor Imani 2002
Messinis 2002
Homburg R 2005



Human Reproduction, Vol.29, No.l | pp. 2482—-2486, 2014
Advanced Access publication on August 27, 2014 dei:10.1093/humrep/deu2 |5

human .
reproduction

How long should we continue
clomiphene citrate in anovulatory
women?

N.S. Weiss!'2.3, S_Braam 4, T.E. Kénig?, M.L. HendriksZ, C.J. Hamilton4,
J-M.). Smeenk?, C.A.M. Koks®, E.M. Kaaijk3?, P.G.A. Hompes?,
C.B. Lambalk?2, F. van der Veen!, B.W.]. Mol!, and M. van Wely!:*

Table Il Ongoing pregnancies per cycle.

Cycle number YWomen COngoing pregnancies per cycle

Table | Baseline characteristics. I s ol s T s
B 94 3(3%)
| 14 women recruited T_n 2 'jg:}
AEARAA A RN R R R RN A A G A EE AR NN RN AR ]| an 6{|3ﬁ§|}
Age years (mean + 5D} 304 + 48 12 29 3 (10%)
BM kg/m’ (mean + 5D) 0454
Primary subfertile n (%) 76 (67)
Duration of sublertiiyyears {mean D) (4409 E ;
LH IU/I {mean + 5D) 88450 § o
FSH 1U/1 {mean + 5D) 58+ 1.7 g j
Total motile sperm count x 10° (median, 63 (3-557) g -
i max) g >
T
- )

5 7 8 = 10 11 12
Owvulatorny cycles

Figure | Cumulative probability of an ongoing pregrancy.




NICE 2013
1.5.2 WHO Group Il ovulation disorders

1.56.2.4 For women who are taking clomifene citrate, do not continue treatment for
longer than 6 months. [new 2013]

Use of clomiphene citrate in infertile
women: a committee opinion

The Practice Committee of the American Society for Reproductive Medicine 201 3

Failure to conceive after 3 to 4 successful CC-induced ovulation cycles is indication

for further evaluation to exclude other contributing causes of infertility, particularly in
women >35 years of age




ACIKLANAMAYAN INFERTILITEDE AMPIRIK
TEDAVIDE C.C.NIN ETKINLIGI

Tedavi uygulanmadan

KS
]
KS/1Ul
KOH
KOH/IUI

IVF

%8,7-11,4**

B3g _(5;12'




ACIKLANAMAYAN INFERTILITEDE OVULASYON
INDUKSIYONUNDA C.C KULLANALIM MI?

Clomifene citrate or unstimulated intrauterine insemination
compared with expectant management for unexplained
infertility: pragmatic randomised controlled trial

S Bhattacharwva, professor of reproductive medicine. K Harrild, medical statistician.' )] Mollison. senior
medical statistician,” S Wordsworth, senior research officer,” C Tay, consultant synaecologist,” A Harrold,
consultant gynaecologist,” D McQueen, consultant gynaecologist® H Lyall. consultant gynaecologist,”

L Johnston, research nurse,.! | Burrage. research nurse.® S Grossett, research nurse.” H Walton, research
nurse.” | Lynch, research nurse.” A Johnstone, research nurse.” S Kini, clinical research fellow.® A Raja.
clinical research fellow.,” A Templeton, professor of obstetrics and gynascology’

Clomifene citrate v expectant Intrauterine insemination v expectant
No (%) in expectant il i manageenl
management group No (%) Crude Adjustedt No (%) Crude Adjustedt
[Al[ 32/193 (17) 26/192(14) — — 43/191 (23) — —_ ]
Pure unexplained inferility:
No 6/26 (23) 3/19(16) 5/26 (19)
Yes 26/167 (16) By 7 e s es | 0% 0.28
Mild male infertility factor:
No 30/184 (16) 23/181(13) - _— 41{177 (23) - _—
Yes 2/9 22) 3/11(27) ‘ ‘ 2{14 (14) ' ‘
Mild endometriosis:
Mo 28/176 (16) 26/183(14) 40/178 (22)
Yes 417 (24) 0/9 o o 313 (23) o D8
Mild male infertility factor and mild endometriosis:
No 32/193 (17) 26/191(14) 43/190 (23)
Yes ofo 01 o o 0/1 o o
T Type of infertility:

Primary 24135 (18) 19/142(13) 29/132 (22)
Secondary 8/58 (14) 7/50(14) ’ ' 14/59(24)

0.4% 0.39

aMy 2008;337aTi6




Clomiphene citrate for unexplained subfertility in
women (Review) 2010 The Cochrane Collaboration

Figure 4. Forest plot of comparison: | Clomiphene versus placebo or no treatment in unexplained
subfertility, outcome: 1.2 Pregnancy per woman randomised.

Treatment Conmtrol Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Toial Events Total Weight Peto, Fixed, 95% CI Peto, Fixed. 95% Cl
1.2.1 With 1Ll
Ceaton 19390 = 23 4 28 91 .0% 206 [0.284, 11.07] - »
Melis 19287 (] LE| 1 16 Q0% 0.21 [0.00,12.44] % »
Subtotal (95% CI) 32 44 100.0% 2.40[0.70, B.19] = — T
Total events B L]

Heterogehneity, ThiF= 1 .50, df=1 {(F= 0.22), PF=349%
Test for overall effect Z=1.40(F = 0.16)

[1 2.2 Winthout Ui

Eattacharya 2008 29 192 33 493 7F8.5% 0,86 [0.50, 1.49] —q—
-‘- i3

Fisch 1989 12 37 T 38 21.5% 1.95 [0L69, 5.50)
Subtotal {95% CI) 229 229 100.0% 1.03 [D.64, 1.66]

Total events 41 410
Heterogeneity: Chi==1.85,df =1 (FP=0.17); F= 46%
Test for overall effect: Z= 011 (P = 0.91)

1.2.3 Withowut Ul using hCG

Fisch 1989 T 249 5 36 TFTHE% 1.09 [0.33, 3.59] F

Harrison 1383 3 15 0 15 204% 8.57 [0.82, 83.45] -
Subtotal (95% CI) 54 51  100.0% 1.66 [0.58, 4.80] —-—b—

Total events 10 6

Heterogeneity: Thi*=2 36, df=1 {F=0.12); F=58%
Testtor overall effect: 2= 0.94 (P = J.35)

0102 0.5 2
control treatmeant

L
5 10

Test for subdgraup differences: Chi®=1.928, df = 2 (P =037}, F=0%

FASTT trial (fast track and standard treatment trial); cycle fecundity rate of 7.6 percent
in women with unexplained infertility treated with clomiphene and IUI for three months.
Reindollar RH, FERTIL STERIL 2010



http://www.uptodate.com/contents/clomiphene-drug-information?source=see_link

ACIKLANAMAYAN INFERTILITEDE C.C KULLANIMI
ICIN ONERILER

Use of clomiphene citrate in infertile
women: a committee opinion 2013

The Practice Committee of the American Society for Reproductive Medicine

When used in combination with |UIl, CC seems to be beneficial compared with
expectant management

NICE 2013

1.8.1.1 Do not offer oral ovarian stimulation agents (such as clomifene citrate,
anastrozole or letrozole) to women with unexplained infertility. [new 2013]

1.8.1.2 Inform women with unexplained infertility that clomifene citrate as a stand-
alone treatment does not increase the chances of a pregnancy or a live birth.

[new 2013]

1.8.1.3 Advise women with unexplained infertility who are having regular unprotected
" sexual intercourse to try to conceive for a total of 2 years (this can include up
to 1 year before their fertility investigations) before IVF will be considered.

[new 2013]




C.C REZISTANS PCOS HASTALARINDA METFORMIN
OVULASYON INDUKSIYONUNDA IiLK TERCIH
OLABILIR Mi?

PCOS’lu hastalarin %50-70’inde IR (instlin rezistansi) mevcut
Hiperinsulinemi PCOS ‘daki Hiperandrojenemiye katkida bulunmakta Legro 2004
Metformin, sentetik bir biguanid, Tip 2 Diabet tedavisinde kullaniliyor

Primer Klinik etki; Hepatik glucose Uretimini inhibe eder, intestinal glukoz uptake’i
azaltir, periferal dokularda insulin sensitivitesini arttirir -~ Grundy SM 2002

Instlin diizeylerini disirir, glukoz diizeyini etkilemez
Hedef doz; 1500-2550 mg/gun (500 veya 850 mg 3x1) Harbone LR. 2005

Bulanti, kusma Gl rahatsizlik gibi dnemli yan etkileri gorulebilir.  Lord Jm,2003.



Anovulasyon Mekanizmalari

LLH Sensitivite

m Rolatif FSH

Normal follikiilogenesis

vetmezligi
‘ ‘ s Artnus LH
» Artrus Insiilin
Primordial Preantral Antral 9.5mm s Azalmuis SHBG
Follikiil Follikiil o e Preovulatuar
follikiil Follikiil m Artnus androjen
gg; t]lzv‘;lt‘f“ = Inhibin B, IGE
AMH daki
G @ G @ degisiklikler
Follikiil
iNSULIN (iﬁxz k;‘dmjen Gelisiminde

Arrest




PCOS/CC/ REZISTANSINDA METFORMIN
OVULASYONA NASIL ETKI EDIYOR?

Intrafollikiiler steroidogenez lzerine etki ederek
granuloza huc.de IGF 1'i arttirtyor  kocax m.2002

Teka-interna huc.de androjen sentezini inhibe
ediyor ATTIA GR,2001

Hepatik SHBG sentezini artirarak f-Testosteronu
azaltir

Adrenal steroidogenezi azaltir la MARCA A,1999

Hipotalamo-hipofizer aksa etki ederek serum LH
ve PRL duzeylerini azaltir BILLA E,2009



TABLE 2 I

Randomized trial from the National Institutes
of Health Reproductive Medicine Network.

CC Metformin Combination

N 209 208 209
Ovulation 49° 29 60°
Conception 20° 12 38¢
Pregnancy 248 9 31°
Live birth 234 7 27%
Multiple 6 0 3

Source: Legro et al., N Engl J Med 2007;356:551-66.
Used with permission.

2P .001.

®P<.001 (combination vs. clomiphene citrate [CC]).

Tarlaizis. Consensus on mfentility reatment related to PCOS. Fernl Steril 2008




TPKOS/EC Rezistansi'/nda——
Metformin Kullanimi

e

* Glukoz intolerans: saptanan hastalarla
sinirlandirilmalidir.

* Temel riski: KC , bobrek veya konjestif kalp yetmezligi
olanlarda laktik asidoz.

® 1500 mg/gun, uygulamadan 6-8 hafta once baslanmasi

* IR'n1 gidermek i¢in

Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus WorkshopGroup (2008)
Consensus on infertility treatment related to polycystic ovary syndrome.
Fertil Steril 89:505-522.

e




Insulin-sensitising drugs (metformin, rosiglitazone, pioglitazone, D-chiro-inositol)
for women with polycystic ovary syndrome, oligo amenorrhoea and subfertility
Tang et al. Cochrane Library 2012

Festerer. - Irsin-semieng drgs [metformin, reaigiarre, poghtasoee, Dlchim noeRod) e wemen wish acloysic svary syndrome, ofign amenorhoes and subktiiy Timwmdt  Inafi-smnsitsing drugs (mesformin, esipitamee, picghamre, Dhchim-nnshof) fr women with polroysic sary syrdrome, oiige amahanhoes snd sty
Cornparecee. 1 Metiormin combned with ovlzfion mdudion agent daomifane verna domiens zione N N . R . .

Comparesm 3 Matizrmin combined with ovubiicn miduction zpent damiene verus domilene dore
Dhzome 4 Chadation, rair (groupes by sensivity 1o doriphens)

Dhdcomne | e trth e

iy ok ME+ clorritans dariteee Ok i Weght Chide Rzt
i o it s i Sy ot sbgroip Met # clorrifime chorriieris O Fiatic Weight Chide Ritin
AT Al : ntd il M. HFbed 958 O M H a8 O
[sbaibowacz J00E 1678 T - ne% 155 | (148, 1937 ]
Subtotal (95% CI) 28 28 — 0.5 % 3.55 | 0.65, 19.37 | Farficpanis with BMF < Rigim or <3giml
Teal evert 26 MF - domisne), 77 {ciomiiene) Sowihrag F1 4 41 s 4% 54098, 14T ]
Heterogensity: not applcle:
Terl for overall efiect = 145 P =114 Mol 3006 2L EITHL ] - IEE e[ 0E 11T
7 PO ard clomfens restant
R, i 4 ey i Si7T i 558 POOEMIC 2010 {1 7 (13 —-— 4% T3 [ 051, 545
Mkt 207 s ElF s — :ik LED[ 133 1524 ] Subtotal 95% CI) 178 181 - 447 % 100 [ 0.62, 1,59 ]
N 200 " 19 4 % £40[ 055 74 ] Total vt 47 (Mt + ciomifime, 43 (ciamiens)
Sk T i3 A _— L% W 38, 9] Heterognnate Chil = 4773, dF= 74P = D4} £ =49
Vandermaien 3001 Wi 415 —_— LIk RIS | 145, 4685 ] Tet for averl| effece: £ = Q07 [P = 077)
Farficpa = Thghn?
Subtotal (95% CIy 89 90 - 26% 586 (243,974 ] ? pihellun g
Tesal everter 46 (MF + clomiere), 17 (clomine) Legrn 2T S&fI e = HIE | 2&[ OBl 737
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Analysis 15, Comparison 2 Metformin combined with ovulation induction agent clomifene versus
tlomifene alone, Qutcome 5 Ovulation rate (grouped by BMI).
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Aromataz Inhibitérleri ovulasyon indiksiyonunda ilk tercih

ol abl lir mi?
 FEMARA | [Amlnn-glutethlmlde ﬂ
)
Moy - Fadrozﬂle
=L Fo rm estane
Letrozole
Anastrozole
Exemestane

Aromatazin inhibisyonu ile hlpotalamo—pltwter aksin estrojen (-)
feedback etkisinden yararlanilarak gonadotropin sekresyonunun artisi
ve ovaryan folikul gelisiminin uyarilmasi gerceklesir

Siklusun 3-7.gunleri arasinda 2,5mg letrozole/gun verilen PCOS
olgularinda %75 ovulasyon ve %25 gebelik saglanmigtir

Endometrial kalinlik 10mm’nin Uzerinde

Folikul sayisi da CC’ye gore daha fazladir

Mitwaly&Casper 2001



Aromataz inhibitorleri- Etki mekanizmasi

Aromataz enzimi, sitokrom p450 enzim kompleksine ait 19
karbonlu androjenlerin 18 karbonlu 6strojenlere dontusumu

sirasinda birbirini izleyen u¢ hidroksilasyon basamagini
katalizleyen bir enzimdir.

Aromataz inhibitorleri, testesteronun estradiole ve
androstenedionun estrona c¢evrilmesini inhibe ederler

Androstenedion Estron

T —
AROMATAZ —

Testosteron Estradiol




Aromatase Inhibitor Treatment

A

. V._\'I \/ R * \ | .lﬂ“;'\’f(,‘/EA

E2
FSH

Day 5 Day 10

Lokal olarak intraovaryan androjenlerin artimi FSH reseptor gen

ekspresyonunu artirdigi icin FSH’a olan yanit da artmaktadir
Weil S 1999

Casper & Mitwally
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5mg
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Letrozolun
C.C’ye gore Teorik Avantajlari:
-Estrogen reseptorlerini bloke etmez, negative feedback mekanizma devam
etmez-multiple follikiler gelisme daha az
-Cogul gebelik ve OHSS riski daha az

-Endometrium yada servikal mukusa antiostrojenik etkisi yok

-O.I sirasinda olusan suprafizyolojik dstrojen diizeylerini azaltarak
implantasyona olumlu etki, endometrial reseptiviteye olumlu etki...

-Letrozoliin yan etkileri daha az (vazomotor semptomlar, G.i.rahatsizlik,
bacak kramplari)—kisa kullanim surelerinde CC’ye gore daha iyi tolere edildigi
gosterilmig

-Yarilanma omru (45-48 saat) daha kisa ve son dozdan 10-12 gun sonra
viicuttan tamamen temizlenir (Casper&Mitwally MFM-2006)—Implantasyona
kadar elimine olacagi dusunulmekte-Fetal toksisite riski az



C.C VE LETROZOL ICIN FETAL
GUVENIRLILIK-- X GRUBU--

Letrozol ile konjenital kardiak ve kemik malformasyonlarinda artis??7?(
n=150 yenidogan)

Biljan MM 2005-ASRM

Letrozol ile C.C’ye gore daha az konjenital kardiak anomali! (n=911)

Tulandi T 2006

C.C ve Letrozol ile konjenital anomalilerde artis yok, C.C grubunda LBW
Insidansi yuksek!

Forman R 2007
C.C ile noral tup defektleri ve hipospadias riskinde hafif bir artig!

Elizur SE 2008



HAYVANLAR UZERINDE TERATOJEN ETKI!...

Human Reproduction Vol .23, No8 pp. 17191723, 2008 doi: 10,1093/ humrep,/den 106
Advance Access publication on May 15, 2008

Effects of the aromatase inhibitor letrozole on in utero
development in rats

G.M. Tibonil?, F. Marottal, C. Rossi? and F. Giampietro!

Table 1L Types and frequencies of vertebrl morphological anomalies observed in Sprague~Dawley rat fetuses exposed io letrozole.”

Dose (mg/ka) 0 001 / 00 \ 0.4

_Fetuses with vertehul anomalies 6/98 (6.1%) 19/59 (32.2%)' 17/58 (20 3%)' 27/64 (42.2%)'
Type of vertebral anomaly’
Thoracic vertebrae
Bipartite centrum 2/98 (2.0%) 1/59 (1.7%) 1/58 (1.7%) 4164 (6.2%)
Bipartite ossification of centrum 1/98 (1.0%) 2/50 (3.4%) 5/58 (86%) 0/64 (0.0%)
Dumbbell ossification of centrum 2/98 (2.0%) 15/59 (25.4%) 12/58 (20.7%) 25/64(39.1%)
Lumbar vertebrae
Dumbbell ossification of centrum 1/98 (1.0%) 1/59(1.7%) 3/58 (5.2%) 2/64 (3.1%)

*Rats received letrozole (or vehicle) indrinking water during sestation days =16 *A single fetus may be represented mor than once in listing individual
motphologic sbnormalities, *Statistically significant (P < 0,05, y* test) versus control group.




OPEN & ACCESS Freely svailable online

Congenital Malformations among Babies Born Following
Letrozole or Clomiphene for Infertility Treatment

Sunita Sharma", Sanghamitra Ghosh?, Soma Singh’, Astha Chakravarty®, Ashalatha Ganesh?®,
Shweta Rajani’, B. N. Chakravarty’
Vinsetme of Reprooductics Medigne Kolars, West Sengal indka, 3 Schooi of Mediml Soence and Technology indisn institume of Technsisgy, Sharsgouw, nds

Table 4. Comparison of

Abstract

Contaxt: Clomiphens citrate {CC) is the first line drug for ovulation induction but because of its peripheral antiestrogenic
effect, letrozole was introducsd as the 2™ fine drug. 1t lacks the peripheral antiestrogenic effect and is associated with
similar or ewen higher pregnancy tates. Sinte letrozole is a drug for breast cancer, its use for the purpose of ovulation
induction bemmea controversial in the ight of studies indimting an inoeased incidence of congenital malformations.

Aims: To evaluate and compare the inddence of congenital malformations among offsprings of infertile couples who
conceived maturally or with clomiphense dtate or letrozole treatment.

Settings and Design: A retrospedive cohort study done at a tertiary infertility centre.

Methods and Material: A total of 622 children bom to infertile women who conceived naturally or follbwing domiphens
citrate or letrazole treatment were induded in this study. Subjects were sarted out from medical files of both mother and
newborn and follow up study was done based on the information provided by parents through telephonic conversations.
Babies with suspected anomaly were called and examined by specialists for the presence of major and minor congenital
malformations. Other outcomes like multiple pregnancy rate and birth weight were also studisd.

Results; Overall, congenital malformations, chromosomal abnormalities were found in 5 out of 171 {2.9%) babies in natural
conception group and 5 out of 201 babies in the letrozole group (2.5%) and in 10 of 251 babies in the CC group (3.9

Condusions: There was no significent difference in the owrall rate of congenital malformations among children bom to
maothers who conceived naturally or after letrozole or CC treatment

Key Messages: Congenital malformations have been found to be comparable following natural conception, letrozols and
clomiphene dtrate. Thus, the undus fear against letrozole may be uncalled for.

Clteti on: Sfoema &, Ghosh 5, Sngh 5, Chaowary A, Ganesh A, et 4 {2014) Congessnl MaFonmations amang Sadees om Foiowsng, Lewaroke or Chmsphene for
indemility Treasment Fios ONE #10)- 0108219 doici 137 1 foumelgone0i0 &S

Congenital Malformations between Different Groups,

@ PLOS | on=

Overall Congenital strictural Malformations
malformation OR*(95% Cl'}  oR (95% C1)

Chromosomal Anomalies
OR (95% Cl)

Letrozole v Natural conception 1.181 (0336-4.150) 1181 (0336-4.150}
{C vs Natural conception 0.726 (0244-2.163) 0915 {02942 546)
CC vs Letrozole 0614 (0207-1.829) 0.775 (0249-2.407)
Chisguare (Yate's corrected) P< 0648 P<0907

0291 {0014-6.103)
0.248 (0018-5.191)
P<0226




TABLE 1

Patients' characteristics.
Group A Group B
(letrozocle group) (combined metformin—-CC group)
(n= 123 (= 127} t r P value
Mo. of cycles 285 pel =l
Aoe i) 2R3 +£5.7 b e O e 266 A
Parity
Mulliparous 100 {81.3%:) 108 8:3.5%) 0.28 B3
Mutiparous 23 {18.7%) 21 [16.5%) 0.87 A8
Clinical prasentation
DMigodanoy ulation a0 (73.1%) el (74 %0) 0.08 B&
Hy parandrogenism 51 (41.5%) 60 (47 .29%) 0.98 a2
Polyoystic ovanes BB {71.5%) BH £9.2%) 026 £0
Haight {cm) 1683 = 5.2 16821+ 51 2.95 08
Weight fkgl B3 =864 BRI =42 2.88 09
B {kgd ) 281 +3.2 a0.1+=23 205 B3
FSH (LY'mL) 48 =21 5122 3.88 D&
LH L ml 114 +28 118+ 28 3.90 08

TABLE 2

Outcome in lefrozole and combined metformin-CC groups.

Group A Group B
[letrozole group) (combined metformin=-CC group)

n= 123 n = 127) t r P valua
Total no. of follides 4404 88 £0.3 4.3 it by
Mo, of follicdes =14 mm 1203 AT 215 B.13 o0g®
Mo. of follicles =18 mm 23+01 a1 0.8 503 003
Pretreatmant andomatrial thickness AL 05 3 =06 g e L)
Endometrial thickness at hGG{mm) g5=02 81 =01 144 53
Serum Ea {pg/ml) 258+ @22 386 =B8.3 4.12 e
Sarum P (ng/mL) 73209 14 1.2 B.33 240
Duration of stimulation (d) 122413 81=28 4.9 JABe*
Crdlation/cycle 1857285 {64.9%) 207 (297 (B3.65%) 1.83 a2
Pregriancy/icycia 42/285 [(14.7 %) 43297 (14.4%) 1.32 53
Miscarrage/pationt 4 (102%) 4 (9.5%) T 43

" Etataticaty significant diffesnea: Po (6.

Aby Fashem Leoomolk or CCmegormmm for OC restsence. Fend Sienl 2008




Aromatase inhibitors for subfertile women with polycystic
ovary syndrome (Review)

2014 -The Cochrane Collaboration
Franik S, Kremer JAM, Nelen WLDM, Farquhar C

Figure 6. Forest plot of comparison: 2 Aromatase inhibitors compared to other ovulation induction agents, Figure 4. Forest Flgt of mmpanm: 1 Aromatase inhibitors mmpired to other ovulation induction agents
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Letrozole versus Clomiphene for Infertility
in the Polyeystic Ovary Syndrome
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ACIKLANAMAYAN INFERTILTEDE LETROZOL

doi:10.1111 /jog. 12393

I Obstet, Gymnaecol. Res, Vol, 40, No. 5: 1205-1216, Meay 2014

Letrozole versus clomiphene citrate for unexplained
infertility: A systematic review and meta-analysis

Aihai Liu', Chao Zheng®, Junzhe Lang® and Wenbing Chen'

Drepartments of "Gynecology and *Endocrinology, The Second Affilinted Hospital of Wenzhou Medical University, and
O rthopedics Department, The Fivst Affiliated Hospital of Wenzhou Medical University, Wenzhou, Ching

letrozole clomiphene citrate Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Badawy 2009a 5 mg 76 205 74 207 25.4% 1.04 [0.80, 1.34] *
Badawy 2009b 5 mg 36 269 77 420 22.3% 0.73 [0.51, 1.05] S
(Fouda 2011 25mg 40 106 24 105 20.5% 1.65 [1.08, 2.53] —— J
Fozan 2004 75mg 13 74 11 80 12.9% 1.28 [0.61, 2.67) B
Ibrahim 2012 25mg 30 130 14 131 16.3% 2.16 [1.20, 3.88] ———
[Sarnrnnur 2001  2.5mg 4 25 1 24  26% 3.84 [0.46, 31.94] - ]
Total (95% Cl) 809 967 100.0% 1.26 [0.89, 1.80] »
Total events 199 201
Heterogeneity: Tau? = 0.11; Chi® = 15.03, df = 5 (P = 0.01): P = 67% ’ﬂ 1 n" : : 1’0 1 nu:

Test for overall effect: Z = 1.29 (P = 0.20)

clomiphene citrate  letrozole

Figure 2 Clinical pregnancy rate for letrozole versus clomiphene in women with unexplained infertility. CI, confidence
interval: M-H, Mantel-Haenszel.

Letrozol ile klinik gebelik orani daha yuksek (R.R:1.26,p=0.01)
s 100mg CC’ye gore daha yuksek klinik gebe

lik (RR=1

—

- ———
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RESEARCH ARTICLE

Endometrial receptivity markers in infertile women stimulated with
letrozole compared with clomiphene citrate and natural cycles

Ashalatha Ganesh'#, Nageshwar Chauhan?, Soumen Das’, Baidyanath Chakravarty', and Koel Chaudhury®
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ERKEN EVRE ENDOMETRIOZIS'TE LETROZOL

Table 2 Summary of recent studies evaluating the efficacy of aromatase inhibitors in treating endometriosis-associated infertility

Study Design Indication Intervention Qutcome
Alborzietal”  RCT (n=144) Laparoscopic and histological ~ Letrozole 2.5 mg/day versus No significant differences among the
diagnosis of endometriosis triptorelin 3.75 mg IM every month 3 groups with regard to the pregnancy
versus no medication for 2 months  rate (23.4% versus 27.5% and

-after laparoscopic surgery, with a

28.1%, respectively) or the disease-

|2-menth follow-up PECUrrence rate
/Abu Hashim  RCT (n=138) Minimal/mild endometriosis,  Letrozole versus CC Letrozole is not more effective than "\
et al® no pregnancy 6-12 months  Combined with |UI CC, as clinical pregnancy rate per
after laparoscopy cycle and eumulative pregnancy rate
after 4 cycles were comparable in
bath groups; tetal number of follicles
\_ and E_ higher in CC group -/
Lossleral®  Prospective pilot  Patients with endometriomas  Prolonged combined Significant reduction of endometriomal
study (n=20) undergeing IVFICS! downregulation by anastrozole valume and serum CAI25 by 29%
| mg and goserelin 3.6 mg prior and 61%, respectively; 25% clinical
to IVF

- Siklus basina gebelik orani;Let:%15.9 vs C.C:%14.5
ulatif (4siklus) gebelik orani;Let%64.7 vs C.C:%57.2 Abu Hashi

pregnancy rate and 15% live-birth rate




EVE GOTURULECEK MESAJLAR

C.C, Anovulatuar ve BMI<30 kg/m? olan hastalarda ovulasyon
induksiyonunda hala ilk segenek...100 mg ile cevap alinamayanlarda
Letrozol onerilebilir...

Letrozol,C.C.rezistan ve BMI>30 kg/m? olan Anovulatuar hastalarda
ovulasyon induksiyonunda ilk secenek olabilir!... Ama off-label kulanimi ile
ilgili hastayi bilgilendirmek gerekli ve gebelik testi yapilarak baslanmali...

Metformin, sadece IR olan CC-rezistan ve BMI<30 kg/m?olan hastalarda
pretreatment olarak C.C.ile kombine kullanilabilinir...

Aciklanamayan infertilitede oral ajanlar (C.C/LET) ile ovulasyon induksiyonu
yapilacaksa multi-folliktler gelisim hedeflenmeli ve Ul ile kombine edilmeli
(3-4 siklus), hastanin yasi ve infertilite suresi gozonune alinarak tedavi
planlanmalidir...

Erken evre endometriozis'de cerrahi sonrasi Letrozol ile ovulasyon
induksiyonu +IUl ile ilgili RCT ‘a intiyag var...
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