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Klomifen sitrat

* Ovulasyon induksiyonu amaciyla ilk kez 1961
vilinda kullanildi.

Greenblatt et al., JAMA, 1961

* 1967 yilinda FDA tarafindan infertilite tedavisi
icin onaylanmistir.



Klomifen sitrat

e Klomifen sitrat (KE) nonsteroidal trifeniletilen
derivesi.

* Estrojenik agonist ve antagonist ozelliklerine
sahip.

* Antagonist etkisi daha baskin.



Klomifen sitrat

e Enklomifen ve zuklomifen adli iki izomeri var.

* Enklomifen daha potent ve ovulasyon
induksiyonunda yer alan izomeri.



Nasil etki eder?

Hipotalamus ve hipofizde estrojenik
reseptorlere baglanarak etki eder.

GnRH in pulsatil sekresyonunu artirir.

LH ve FSH artar.

LH surge son dozdan 5-12 gun sonra olusur.



Endikasyonlari nelerdir?

 WHO tip Il anovulasyonu hastalar; ozellikle
polikistik over

* Nedeni aciklanamayan infertilite (IUl)

e Luteal faz defektleri



Kullanim sekli, doz

* 50mg/gun olarak baslanir, 250mg/gune kadar
cikilabilir.

* FDA in maksimum onerdigi gunluk doz
100mg/gundur.

* Adetin 2-5 gunleri arasinda baslanir, 5 gun
kullanilir.



Sure

e 3-4 ay devam edilmelidir.

e 35 vyasindan kucuk ve infertilite suresi 2 yildan
az olanlarda 6 ay sure ile devam edilebilir.

* 6 aydan uzun sureli kullanilmasi tavsiye
edilmez.



Basari oranlari

* Ovulasyon oranlari %70-90.

e Kumulatif gebelik orani %55-73 arasinda
degismekte.

* |leri yas, infertilite suresi, obezite tedavi
basarisizliginin ana faktorleri....



Klomifeninin nedeni aciklanamayan
infertilitedeki yeri nedir?

e KS + zamanli iliski (timed intercourse) bekleme
tedavisinden ustun degil.



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

Results 580 women were randomised to expectant
management (n=193), oral clomifene citrate (Nn=194), or
unstimulated intrauterine insemination (Nn=193) for six
months. The three randomised groups were comparable in
terms of age, body mass index, duration of infertility, sperm
concentration, and motility. Live birth rates were 32/193
(179%), 26/192 (14%), and 43 /191 (23%), respectively.
Compared with expectant management, the odds ratiofora
live birth was 0.79 (95% confidence interval 0.45 to 1.38)
after clomifene citrate and 1.46 (0.88 to 2.43) after
unstimulated intrauterine insemination. More women
randomised to clomifene citrate (159/170, 94%) and
unstimulated intrauterine insemination (155/162, 96%)
found the process of treatment acceptable than those
randomised to expectant management (123/15 3, 809%)
(P=0.001 and P«<0.001, respectively).

Conclusion In couples with unexplained infertility existing
treatments such as empirical clomifene and unstimulated
intrauterine insemination are unlikely to offer superior live
birth rates compared with expectant management.

Bhattacharya et al., BMJ, 2008




Clomiphene citrate for unexplained subfertility in women
(Review)

Hughes E, Brown ], Collins JJ, Vanderkerchove P

THE COCHRANE
COLLABORATION®

Copyright € 2010 The Cochran Callabration. Published by John Wiley & Sons, Ltd.



Clomiphene citrate for unexplained subfertility in women

Authors conclusions

(Review)

Hughes E, Brown J, Collins JJ, Vanderkerchove I

THE COCHRANE
COLLABORATION®

There 1 no evidence of clinicl beneft ofclomiphene ciratefor unexplaned feruliy, When making ths reatment choice, potentia

tdeefecs should beciscussed. hese include theinreased sk of mulple pregnancy and the concern that usefor mare that 12yl

has been assoctated wath 2 three-fold imerease 1n risk of ovarian cancer




Klomifeninin nedeni aciklanamayan
infertilitedeki yeri nedir?

e Basarili sonuclar ancak KS+ Ul ile birlikte
uygulanirsa goruluyor.

Deaton et al., Fertil Steril, 1990
Reindollar et al., Fertil Steril, 2010



* Nedeni bilinmeyen infertilitede FASTT (fast

track and standard treatment trial) calismasi

Reindollar et al., Fertil Steril, 2010



A randomized clinical trial to evaluate optimal
treatment for unexplained infertility: the fast track and
standard treatment (FASTT) trial

Objective: To determine the value of gonadotropin/intrauterine insemination (FSH/IUI) therapy for infertile
women aged 21-39 years.

Design: Randomized controlled trial.

Setting: Academic medical center associated with a private infertility center.

Patient(s): Couples with unexplained infertility.

Intervention(s): Couples were randomized to receive either conventional treatment (n = 247) with three cycles of
clomiphene citrate (CC)/IUL three cycles of FSH/IUL and up to six cycles of IVF or an accelerated treatment (n =
256) that omitted the three cycles of FSH/IUL

Main Outcome Measure(s). The time it took to establish a pregnancy that led to a live birth and cost-effectiveness,
defined as the ratio of the sum of all health insurance charges between randomization and delivery divided by the
number of couples delivering at least one live-born baby.

Result(s): Anincreased rate of pregnancy was observed in the accelerated arm (hazard ratio [HR], 1.25: 95% con-
fidence interval [CI], 1.00-1.56) compared with the conventional arm. Median time to pregnancy was 8 and 11
months in the accelerated and conventional arms, respectively. Per cycle pregnancy rates for CC/IUL FSH/IUL,
and IVF were 7.6%, 9.8%, and 30.7%, respectively. Average charges per delivery were $9.800 lower (95% CI,
$25.100 lower to $3,900 higher) in the accelerated arm compared to conventional treatment. The observed incre-
mental difference was a savings of $2,624 per couple for accelerated treatment and 0.06 more deliveries.
Conclusion(s): A randomized clinical trial demonstrated that FSH/IUI treatment was of no added value. (Fertil
Steril® 2010;94:888-99. ©2010 by American Society for Reproductive Medicine.)




FASTT trial

* Bu calisma yaslari 21-39 yas arasinda degisen
503 nedeni aciklanamayan infertilite arasinda
yapilan bir calisma...

 Amac: IVF e hastalar gitmeden once yapilan
Ul larda sadece CC+IUI mi kullanip hastalara
daha sonra IVF onerelim, yoksa CC+IUl daha
sonra FSH+IUI daha sonra da IVF mi tedavi
secenegi olarak kullanalim?



FASTT trial

e 247 hasta ;3 siklus CC+IUI, 3 siklus FSH+IUI, ve
6 siklus IVF aliyor (konvesyonel protokol)

e 256 hasta ise hizlandirilmis protokol; 3 siklus
CC+IUI, ve daha sonra ve 6 siklus IVF aliyor ....

Reindollar et al., Fertil Steril, 2010



FASTT trial

* Gebelik oranlari hizlandirilmis grupta daha
vuksek (171 hasta hizlandirilmis grupta, 150

hasta konvesyonel grupta canli dogum
yapmis).

* HR=1.52, %95Cl, 1.02-2.28; p= 0.04.
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FASTT trial
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Reindollar et al., 2010



FASTT trial

H|zIand|r|Im|s grup | Konvesyonel grup -

Maliyet 61.5535 71.3995

Reindollar et al., 2010



FASTT trial

Objective: To determine the value of gonadotropin/intrauterine insemination (FSH/IUI) therapy for infertile
women aged 21-39 years.

Design: Randomized controlled trial.

Setting: Academic medical center associated with a private infertility center.

Patient(s): Couples with unexplained infertility.

Intervention(s): Couples were randomized to receive either conventional treatment (n = 247) with three cycles of
clomiphene citrate (CC)/IUL three cycles of FSH/IUI, and up to six cycles of IVF or an accelerated treatment (n =
256) that omitted the three cycles of FSH/IUL

Main Outcome Measure(s): The time it took to establish a pregnancy that led to a live birth and cost-effectiveness,
defined as the ratio of the sum of all health insurance charges between randomization and delivery divided by the
number of couples delivering at least one live-born baby.

Result(s): Anincreased rate of pregnancy was observed in the accelerated arm (hazard ratio [HR], 1.25; 95% con-
fidence interval [CI], 1.00-1.56) compared with the conventional arm. Median time to pregnancy was 8 and 11
months in the accelerated and conventional arms, respectively. Per cycle pregnancy rates for CC/IUL, FSH/IUL,
and IVF were 7.6%, 9.8%, and 30.7%, respectively. Average charges per delivery were $9,800 lower (95% CI,
$25,100 lower to $3,900 higher) in the accelerated arm compared to conventional treatment. The observed incre-
mental difference was a savings of 52,624 per couple for accelerated treatment and 0.06 more deliveries.
Conclusion(s): A randomized clinical trial demonstrated that FSH/IUI treatment was of no added value. (Fertil
Steril® 2010:94:888-99. ©2010 by American Society for Reproductive Medicine.)

Reindollar et al., 2010



KS sikluslarini nasil monitore edelim?

e Ovulasyonu predikte eden kitler (LH) kiti

e Ultrason

* Estradiol, LH ve progesteronun serum
duzeylerinin olcumu



KS sikluslarini nasil monitore edelim?

* LH surge tedavi bitiminden 5-12 gun sonra
olusur.

e Seri ultrason olcumleri preovulatuar follikulu
predikte edebilir.



KS sikluslarini nasil monitore edelim?

* Transvaginal US genelde siklusun 11-13. gunu
vapilir.

 Optimum cevap 215 mm den fazla, 3 den az (1
veya 2) follikulun gelismesidir.

e Zamanli iliski onerilecekse adetin
10.gununden itibaren gun asiri koit tavsiye
edilir.



KS sikluslarini nasil monitore edelim?

e LH kitleri siklusun 11. gununden itibaren
kullanilabilir.

* Pozitif surge o hastanin 12-48 saat icinde
ovule olacagini gosterir.

* Serum progestrone olcumu tanida en guvenilir
vontemlerden biri...



KS ile hCG kullanalim mi?




Ovulation triggers in anovulatory women undergoing
ovulation induction (Review)

THE COCHRANE
COLLABORATION®

Copyright © 2014 The Cochrane Collaboration,



Ovulation triggers in anovulatory women undergoing
ovulation induction (Review)

r

THE COCHRANE
COLLABORATION®

Authors’ conclusions

Evidence i inadequate to recommend or refute the use of urinary hCG as an ovulaion trigper in anovulatory women treated with

clomiphene citrae. We found no tials evauating the use of ovulation trigpers in anovulatory women teated with other ovulaion-

inducing agents

Copyright © 2014 The Cochrane Collaboration



KS+IUIl da hCG kullanalim mi?




KS+IUIl da hCG kullanalim mi?

Use of clomiphene citrate in infertile
women: a committee opinion

The Practice Committee of the American Society for Reproductive Medicine

This committee opinion describes the use of clomiphene citrate, including indications, use,
monitoring, and side effects. There is also a discussion of adjuvants and alternatives fo

clomiphene citrate therapy. (Fertil Steril® 2013;100:341-8. ©2013 by American Society for
Reproductive Medicine.)




KS+IUI sikluslarinda gebelik icin
optimum follikul buyuklugu nedir?

 Dominant follikulu 23-28 mm capina sahip
olan hastalarda daha yuksek gebelik
oranlarina rastlaniyor...

Palatnik et al., Fertil Steril, 2012



What is the optimal follicular size
before triggering ovulation

In intrauterine insemination cycles
with clomiphene citrate or letrozole?
An analysis of 988 cycles

Objective: To determine the optimal size of the leading follicle before human chorionic gonadotropin (hCG) administration in cycles with clomiphene
citrate (CC) and letrozole, and to examine any differences in the optimal leading follicle size between cycles with CC and letrozole,

Design: A retrospective study.

Setting: University hospital-based reproductive center,

Patient(s): 1,075 women undergoing intrauterine insemination cycles with CC or letrozole,

Intervention(s): Leading follicle diameters and endometrial thickness were recorded 24 hours before hCG administration, together with other cycles pa-
rameters, and were compared between pregnant and nonpregnant patients.

Main Outcome Measure(s): Leading follicle diameter and intrauterine insemination outcome.

Result(s): Eight percent of patients (n = 87) were excluded because their leading follicle was less than 18 mm by days 11 to 13. Pregnancy was recorded
as clinical pregnancy with fefal heart activity seen at 6- to 7-week transvaginal ultrasound. For both CC and letrozole, higher pregnancy rates were
achieved when the leading follicles were in the 23 to 28 mm range. The optimal size of the leading follicle was not statistically significantly different
between cycles using CC or letrozole. However, for each endometrial thickness, the optimal follicular size of the leading follicle was different. Each
additional millimeter of endometrial thickness increased the optimal follicular size by 0.5 mm. Thicker endometrial lining led to a higher probability
of pregnancy.

Conclusion(s): The optimal size of the leading follicle in ovulation induction with CC and letrozole is similar for both drugs and is closely related to the
endometrial thickness, (Fertil Steril® 2012;97:1089-94. ©2012 by American Society for Reproductive Medicine.)




Yan etkiler

Genelde tolere edilebilir yan etkiler...

Duygu durum degisiklikleri

Vazomotor semptomlar

Gorme bulanikligi, isiga hassasiyet

Bulanti, goguste hassasiyet, pelvik hassasiyet



Yan etkiler

Cogul gebelik

OHSS



Aromataz enzim inhibitorleri- Letrozole

e Ovulasyon induksiyonu amaciyla KS alternatifi
olarak 2000 li yillarin baslarinda kullanilmaya

ve ilk makaleler cikmaya basladi.



Use of an aromatase inhibitor for induction
of ovulation in patients with an inadequate
response to clomiphene citrate

Objective: To use aromatase inhibition for induction of ovulation in women in whom clomiphene citrate
(CC) treatment was unsuccessful.

Design: Prospective frial in infertility patients treated with CC.
Setting: Two tertiary-referral infertility clinics associated with the Division of Reproductive Sciences.
University of Toronto.

Patient(s): Twelve patients with anovulatory polycystic ovary syndrome (PCOS) and 10 patients with
ovulatory infertility. all of whom had previously received CC with an inadequate outcome (no ovulation
and/or endometrial thickness of =0.5 cm).

Intervention(s): The aromatase inhibitor letrozole was given orally in a dose of 2.5 mg on days 3—7 after
menses.

Main Outcome Measure(s): Occurence of ovulation. endometrial thickness. and pregnancy rates.

Resulf(s): With CC treatment in patients with PCOS. ovulation occurred in 8 of 18 cycles (44.4%). and all
ovulatory cycles for the women included in this study had endometrial thickness of =0.5 cm. In 10 ovulatory
patients. 15 CC cycles resulted in a mean number of 2.5 mature follicles. but all cycles had endometrial
thickness of =0.5 cm on the day of hCG administration. With letrozole treatment in the same patients with
PCOS. ovulation occurred in 9 of 12 cycles (75%) and pregnancy was achieved in 3 patients (25%). In the
10 patients with ovulatory mnfertility. letrozole treatment resulted in a mean number of 2.3 mature follicles and
mean endometrial thickness of 0.8 cm. Pregnancy was achieved in 1 patient (10%).

Conclusion(s): Oral administration of the aromatase inhibitor letrozole is effective for ovulation induction in
anovulatory infertility and for increased follicle recruitment in ovulatory infertility. Letrozole appears to avoid
the unfavorable effects on the endometrinm frequently seen with antiestrogen use for ovulation induction.
(Fertil Steril® 2001:75:305-9. ©2001 by American Society for Reproductive Medicine.)

Mitwally et al., 2001



Aromatase inhibition improves ovarian
response to follicle-stimulating hormone in
poor responders

Objective: To examine the use of the aromatase inhibifor letrozole with FSH for ovarian stimulation in poor
responders undergoing ovarian superovulation and IUL

Design: Observational cohort study as a prospective clinical trial in patients with unexplained infertility and
a low response to ovartan stimulation with FSH.

Setting: Two tertiary referral infertility clinics assoctated with the Reproductive Sciences Diviston. Univer-
sity of Toronto.

Patient(s): Twelve patients with unexplained infertility undergoing IUI who received FSH alone in 25 prior
cycles with poor response (less than three dominant follicles).

Intervention(s): Patients were offered letrozole. 2.5 mg/day from day 3-7 of the menstrual cycle with FSH
(50-225 IU/day) starting on day 5-7. hCG (10.000 IU) was given when two leading follicles were =2 cm
followed by IUL

Main Outcome Measure(s): Number of mature follicles (>1.8 cm). FSH dose. endometrial thickness. and
pregnancy rate.
Result(s): Improved response to FSH stimulation with letrozole co-treatment was evidenced by the signif-

icantly lower FSH dose associated with significantly higher number of mature follicles. During letrozole plus
FSH stimulation cycles, clinical pregnancy was achieved in three cycles (21%).

Conclusion(s): In this preliminary report. we demonstrate a potential benefit of aromatase inhibition for
improving ovarian response to FSH in poor responders. (Fertil Steril® 2002:77:776—80. ©2002 by American
Society for Reproductive Medicine.)

Mitwallv et al. . 2002




Nasil etki eder?

* Aromataz, sitokrom P450 bagimli bir enzim.

 Aromataz inhibitorleri androgenlerin
estrogene donusumunu bloke eder.



Nasil etki eder?

* Ovarian estradiol sentezi bloke olur ve bunun
sonucunda hipotalamus ve hipofizde estrogen
negatif feedback azalir.

* FSH sekresyonu artar, follikullerin buyumesini
uyarir.

* Estrogen belli bir seviyeye ulastiginda FSH
baskilanir ve multipl follikullerin gelismesini engel
olur.



Aromatase inhibitors promote follicle development,
then fade from the scene in time to prevent hyperovulation

o

Hypothalamus/
pituitary

FSH

Administration of an aromatase inhibiter {Al) on cycle days 3 to 7 suppresses ovarian estradiol (E2) secretion, as shown
in A, which reduces estrogen-negative feedback at the hypothalamus and pituitary. As a result, follicle-stimulating
hormone (FSH) secretion increases, fostering growth of multiple ovanan follicles. The growing follicles, shown in

B, cause estrogen levels to rise again, depressing FSH, and leading to monofellicular ovulation in most cases.



Nasil etki eder?

* Periferde androgenin estrogene donusmesini
inhibe eder, androgenler intrafollikuller birikir.

* Androgenler intrafollikuller FSH
reseptorlerinin ekspresyonunu artirir.

* Follikuller gonadotropin stimulasyonuna daha
hassas hale gelir.



Ne zaman kullanilir?

* Polikistik over hastalarinda;
- Ovulasyon induksiyonunda ilk ajan olarak
-KS resistansi gelisen vakalarda

 Erkek faktoru+IUl larda



Ne zaman kullanilir?

* Nedeni aciklanamayan infertilite
 Endometriozise bagli infertilite

e Kontrollu ovarian hiperstimulasyonda
gonadotropinlerle kombine edilebilir (ozellikle
fertilite koruyucu cerrahiden sonraki kanser

hastalarinda)



Letrozolun KS a gore avantajlari
nelerdir?

e KS antiestrogenic etkisiyle vucuttaki ER i down
regule eder. Ozellikle de;

* Hipotalamus ve hipofiz ER
* Endometrium ve serviksteki ER

¥

Istenmeyen yan etkiler



Letrozolun KS a gore avantajlari
nelerdir?

* Yarilanma omru kisa (45 dakika)

* Daha az antiestrogenik yan etki



Letrozolun KS a gore avantaijlari
nelerdir?

* Daha fizyolojik ve monofollikuller gelisim
-Monitorizasyona gerek duyulmaz
-OHSS gelisme riski son derece dusuk???

-Cogul gebelik oranlari daha az



Ovulasyon
induksiyonunda letrozol

mu yoksa klomifen
sitrat mi?







Polikistik overde durum nasil?

* Cok sayida calisma var.....



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Letrozole versus Clomiphene for Infertility
in the Polycystic Ovary Syndrome

Richard S. Legro, M.D., Robert G. Brzyski, M.D., Ph.D., Michael P. Diamond, M.D.,
Christos Coutifaris, M.D., Ph.D., William D. Schlaff, M.D., Peter Casson, M.D.,
Gregory M. Christman, M.D., Hao Huang, M.D., M.P.H., Qingshang Yan, Ph.D.,
Ruben Alvero, M.D., Daniel J. Haisenleder, Ph.D., Kurt T. Barnhart, M.D.,

G. Wright Bates, M.D., Rebecca Usadi, M.D., Scott Lucidi, M.D., Valerie Baker, M.D.,
J.C. Trussell, M.D., Stephen A. Krawetz, Ph.D., Peter Snyder, M.D., Dana Ohl, M.D.,
Nanette Santoro, M.D., Esther Eisenberg, M.D., M.P.H., and Heping Zhang, Ph.D.,
for the NICHD Reproductive Medicine Network*

Legro et al., 2014



* Bu calisma KS veya letrozole alan 750 hasta ile
yapilmis.

* Yas araligi 18-40 ve 5 siklusa kadar KS veya
letrozol almislar.

Legro et al., 2014



Kumulatif
ovulasyon (%)

Kumulatif canli
dogum (%)

27.5

19.1

<0.001

0.007

Legro et al., 2014
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Aromatase inhibitors for subfertile women with polycystic
ovary syndrome (Review)

THE COCHRANE
COLLABORATION®

Copyright © 2014 The Cochrane Cﬂllabnratiun.'




Aromatase inhibitors for subfertile women with polycystic
ovary syndrome (Review)
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Copyright © 2014 The Cochrane Collaboration.

Canli dogum oranlari KS v.s Letrozole ——



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

* Ancak, canli dogum oranlari KS rezistan
hastalarda; KS+metformine ustunlugu
gosterilememis.

* Yine, KS grupta; letrozole de metformin
eklenirse canli dogum oranlari letrozol
grubunda yuksek.

Copyright © 2014 The Cochrane Collaboration.
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Aromatase inhibitors for subfertile women with polycystic
ovary syndrome (Review)

* Canli dogum oranlari, KS resistant hastalarda ;
letrozole grubu ile laparoskopik ovarian
drilling yapilan gruptan farkli degil.

Copyright © 2014 The Cochrane Collaboration.



Figure 8. Forest plot of comparison: 3 Aromatase inhibitors compared to laparoscopic ovarian drilling,
outcome: 3.l Live birth rate.

Aromatase inhibitor LOD Odds Ratio Qdds Ratio
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Copyright © 2014 The Cochrane Cﬂllahnratlun.|



Nedeni aciklanamayan

infertilitede durum nasil????




Letrozole versus clomiphene citrate for superovulation
in Egyptian women with unexplained infertility:
a randomized controlled trial

Table 2 Cycle characteristics in both groups

Letrozole group (n = 130) Clomiphene citrate group (n = 131) P valug
Number of follicles >18 mm £ 00 2109 (.02
Day of hCG admimnistration 134+ 5 12.1 +49 0.06
Endometrial thickness on hCG day (mm) 048 + (.3 TU 021 <(.001
Serum E on hCG day (pg/ml) 364 £+ 149 817 £ 299 <0.001
Mid-luteal serum progesterone (ng/ml) 8.3+ 49 97 tdng .14

Ibrahim et al., Arch Gynecol Obstet, 2012




Letrozole versus clomiphene citrate for superovulation
in Egyptian women with unexplained infertility:
a randomized controlled trial

Table 3 Pregnancy outcomes

Letrozole (n = 130) Clomiphene citrate group (n = 131) P value
Clinical pregnancy rate 30130 (23.07 %) 14/131 (10.68 %) <),00]
Abortion rate (till the end of 8th week) 2130 (6.66 %) S14.(35.71 %) 001
Multiple pregnancy rate 1130 (3.33 %) 314 (2142 %) .01
Ectopic pregnancy rate 0730 (0 %) 0114 (0 %) NA
OHSS 0130 (0 %) 0131 (0 %) NA

Ibrahim et al., Arch Gynecol Obstet, 2012



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

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 76 205 74 207  254% 1.04 [0.80, 1.34] E
Badawy 2008b 36 269 77 420 22.3% 0.73 [0.51, 1.08] Rl
Fouda 2011 40 106 24 105 20.5% 1.65 [1.08, 2.53] Bl
Fozan 2004 13 T4 11 80 12.9% 1.28 [0.61, 2.67] ™
Ilbrahim 2012 30 130 14 131 16.3% 2,16 [1.20, 3.88] =
Sammour 2001 4 25 1 24 2.6% 3.84 [0.46, 31.94] -
Total (95% CI) 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); I = 67%

Test for overall effect: Z=1.29 (P = 0.20) 0.01 0.1 ! 10100

clomiphene citrate  letrozole

Liu et al., ] Obstet Gynecol Res, 2014



Yan etkiler

Minimal;

Ates basmasi

Gastrointestinal sikayetler (bulanti, kusma)
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* Klomifen sitrat kongenital kalp hastaliklari,
noral tup defektleri ve hipospadiasta bir
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Congenital malformations among 911 newhorns
conceived after infertility treatment with letrozole
or clomiphene citrate

Objective: To evaluate the incidence of congenital malformations among offspring of mothers who conceived
with clomiphene citrate (CC) or with letrozole treatment for infertility.

Design: Retrospective study.

Setting: 5 fertility centers in Canada.

Patients: 911 newborns from women who conceived following CC or letrozole treatment.

Interventions: Examination of medical files of both mother and newborn, and cross-checked with the parents by
telephone calls.

Main Outcome Measures: Identified major and minor congenital malformations, birth weight, age of the mother,
and type of treatment that led to the conception.

Results: Overall, congenital malformations and chromosomal abnormalities were found in 14 of 514 newborns
in the letrozole group (2.4%) and in 19 of 397 newboms in the CC group (4.8%). The major malformation rate
in the letrozole group was 1.2% (6/514) and in the CC group was 3.0% (12/397). One newborn in the letrozole
group was found to have a ventricular septal defect (0.2%) compared to 4 newborns in the CC group (1.0%). In
addition, the rate of all congenital cardiac anomalies was significantly higher (P: 0.02) in the CC group (1.8%)
compared to the letrozole group (0.2%).

Conclusion: There was no difference in the overall rates of major and minor congenital malformations among
newborns from mothers who conceived after letrozole or CC treatments. However, it appears that congenital
cardiac anomaly is less frequent in the letrozole group. The concern that letrozole use for ovulation induction
could be teratogenic is unfounded based on our data. (Fertil Steril® 2006:85:1761-5. ©2006 by American Society
for Reproductive Medicine.)




Drugs in infertility and fetal saielyl

Objective: To evaluate the safety of drugs used in infertility treatment.

Design: Literature search using the keywords birth defect, congenital malformation, clomiphene, aromatase inhib-
itor, letrozole, gonadotropin, metformin, gonadotropin releasing hormone agonist and antagonist, progesterone,
progestin, and estrogen. We conducted the search in Medline, EMBASE, and Cochrane Database of systematic
[eVIEWS.

Result(s): The available data suggest that clomiphene treatment, especially after several cycles, might be associ-
ated with a slightly higher risk of neural tube defects and severe hypospadias in the offspring. Letrozole and met-
formin do not appear to be teratogenic. The existing data conceming gonadotropin preparations suggest that there
1s no evidence of teratogenicity, yet, information after 1991 1s lacking. Micronized progesterone, which 1s widely
used i in vitro fertilization treatment, does not appear to increase the risk of nongenital birth defects; however,
there might be a possible weak association between other progestational agents and hypospadias.

Conclusion(s): Infertility per se is a risk factor for congenital anomalies. Repeated clomiphene treatment might be
associated with a shightly higher risk of hypospadias and neural tube defect. However, the overall increased risk
related to various fertility drugs 1s only 1% to 2%. (Fertil Steril® 2008:89:1595-602. ©2008 by American Society
for Reproductive Medicine.)
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TABLE 1

Relationship between the risk of neural tube defect (NTD) and clomiphene citrate in infertile women.
95% Confidence

Investigators Number Odds ratio interval

Greenland et al. (1995) (10) 51 cases from 10 studies 1.08 0.76-1.51

Medveczky et al. (2004) (11) 1,202 cases 2.1 1.0-4.5

Wu et al. (2006) (12) 18 cases 11.7 2.0-44.8

Elizur: Drugs in infertility and fetal safety. Fertil Stenil 2008,

Elizur et al., Fertil Steril , 2008
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TABLE 2

Relationship between the risk of hypospadias and clomiphene citrate in infertile women.

95% Confidence
Investigators No. of cases Odds ratio interval
Sorensen et al. (2005) (18) 319 0.48 0.15-1.54
Meijer et al. (2006) (19) 392 1.27 0.58-2.79
25" 6.08 1.4-26.33

* Severe hypospadias.

Elizur. Drugs in infertility and fetal safety. Fertil Steril 2008,

Elizur et al., Fertil Steril, 2008
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TABLE 3

Risk of congenital anomalies related to common drugs used in infertility treatments.

Type of fertility drug Risk of congenital malformation

Clomiphene citrate Slightly higher risk of neural tube defect and severe hypospadias
especially after multiple cycles

Letrozole No known increased risk

Metformin No known increased risk

Gonadotropin No known increased risk, but no study after 1991

Progesterone Might increase risk of hypospadias.

Estrogen No known increased risk

GnRH agonist No known increased risk

GnRH antagonist Limited data

Elizur et al., Fertil Steril, 2008



