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Menstruation  
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Natural fertility  
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Ovulation induction  

Clomiphene citrate 

 

Letrozole 

 

Gonadotropin  



Clomiphene citrate  

 Synthetic nonsteriodal triphenylethylene derivative 

antiestrogen 

 

 

 

 

 

 

 Approved by the U.S. FDA in 1967 

 Metabolism  

 Hepatic: 85% eliminated after 6days 

 Excretion: stool (42%) renal (8%) 
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Clomiphene citrate  

Enclomiphene vs Zuclomiphene> 3:2 

 

Enclomiphene  

 more potent 

 rapid rise and fall 

 

Zuclomiphene 

 clear more slowly 



H-P-O axis  

Hypothalamus 

Pituitary gland 

Ovary  

GnRH 

FSH LH 

Estradiol Progesterone 



Mode of action  

 Bind to nuclear ER 

 

 Deplete ER concentration by intefering with ER 

replenishment 

 

 Actions at the hypothalamus level 

 

 Reduced estrogen negative feedback trigger 

compensatory hypothalamic GnRH secretion and 

pituitary gonadotropin release 

 

 
ASRM, 2013. Fertil Steril;10:341-8. 



Mode of action  

Ovulatory cycle  

 Increase GnRH pulse frequency 

 

Anovulatory PCOS 

 Increase pulse amplitude 

ASRM, 2013. Fertil Steril;10:341-8. 



 

Palomba., 2015.  J Clin Endocrinol Metab;100:1742-47. 



Treatment regimens 

 The 3rd to 5th day after the spontaneous or progestin-

induced menses 

 

 Ovulation rates, conception rates, and pregnancy 

outcome are same  whether the starting on  MCD#2-5 

 

 Anovulatory women  

 

 

 

                                    

                                   Imani et al., J Clin Endocrinol Metab, 1999 

ASRM, 2013. Fertil Steril;10:341-8. 

Cumulative pregnancy rate 50mg/d 100mg/d 150mg/d 

3months 50% 45% 33% 

6months 62% 66% 38% 



Treatment regimens 

50mg daily for 5 consecutive days 

The effective dose: 50mg/d to 250mg/d 

 

Ovulation rate: 50mg (52%) 

ASRM, 2013. Fertil Steril;10:341-8. 



Treatment regimens 

 Those who do not ovulate with 50 mg CC may 

ovulate at higher doses using a step-up regimen with 

doses escalating 50 mg with each anovulatory cycle 

 22% with 100mg 

 12% with 150mg 

   7% with 200mg  

   5% with 250mg 

                                                    Gysler et al., Fertil Steril, 1982 

ASRM, 2013. Fertil Steril;10:341-8. 



Treatment regimens 

 In obese, anovulatory women with at least 2 years of 

infertility, success rates generally are lower 

 Live birth rate 

 16% in women with BMI >35 kg/m2 

 28% in women with BMI <30 kg/m2 

                                                                 Legro et al., NEJM 2007 

 

 Pregnancy is most likely to occur in the first 3 to 6 cycles 

 

 Therapy beyond  6 cycles is generally not recommended 

ASRM, 2013. Fertil Steril;10:341-8. 



Stair-step protocol 

CC 50mg  for 5days 

USG on days 11-14 

CC 100mg for 5 days 

Repeat USG in 1 week 

CC 150mg  for 5days 

Repeat USG in 1 week 

Stair-step 

protocol 

Traditional 

protocol 

CC 100mg 

ovulation 

rate 

64% 22% 

Clinical 

pregnancy 

rate 

13% 15% 

Hust et al., Am J Obstet Gynecol 2009;200:510 

No dominant follicle is seen 

No dominant follicle is seen 



Treatment regimens 

 Inducing a menstrual bleed with progestins before CC in 

anovulatory cycle showed  a lower conception and live birth 

rate  than  starting in the follicular phase remote from 

spontaneous or induced menses 

                                                        Diamond., Obstet Gynecol 2002 

 

 In women treated with conventional CC step-up regimen 

 a overall cumulative pregnancy rate : 55%–73%  

 

 Increasing age and duration of infertility a/w Tx failure 



Side effects  

Vasomotor flushes 10% 

Mood swing 

Visual disturbance <2% 

 Blurred or double vision 

 Scotoma 

 Light sensitivity  

 Persist: optic neuropathy 

ASRM, 2013. Fertil Steril;10:341-8. 



Side effects 

Poor cervical mucus  

Reduced endometrial thickness 

Breast tenderness 

Pelvic discomfort 

Nausea  

Multiple pregnancy 

OHSS 

ASRM, 2013. Fertil Steril;10:341-8. 



CC + Metformin 

 



 



Clomiphene is superior 

to metformin in 

achieving live birth in 

women with PCOS 



CC + Metformin 

 For those women who fail to ovulate with CC, 

metformin has been advocated to improve 

ovulation and pregnancy rates in response to 

CC 

 Several small randomized, controlled studies 

ASRM, 2013. Fertil Steril;10:341-8. 



CC + Glucocorticoids 

 CC 50 mg per day, increasing as needed to 150 mg  

 CC plus dexamethasone 0.5 mg daily 

 

 

 

                                         

                                         

                                         Daly et al., Fertil Steril, 1984:41:844-8. 

CC only CC + Steriod P 

Ovulation 14/22 (63.6%) 23/23 (100%) <0.05 

Conception 8/14 (57.1%) 17/23 (78.9%) <0.05 



CC + Gonadotropins 

 Standard CC treatment regimen, followed by low-

dose hMG or FSH (75–150 IU/day for 3 days) 

 

 Transvaginal ultrasound examinations with or 

without serum estradiol assessment 

MCD #2-5 

CC FSH/hMG 



Letrozole  

 Aromatase inhibitor 

 Block estrogen synthesis, directly affect 

hypothalamic–pituitary–ovarian function 

 

 Potential advantages  

 more physiologic hormonal  stimulation of the endometrium 

 lower multiple-pregnancy rate through single-follicle 

recruitment 

 fewer vasomotor and mood symptoms 

 more rapid clearance, reducing the chances of 

periconceptional exposure 



 

Palomba., 2015.  J Clin Endocrinol Metab;100:1742-47. 



As compared with clomiphene, letrozole was associated with 

higher live-birth and ovulation rates among infertile women with 

the polycystic ovary syndrome 



 



 



 



 



Letrozole is an effective drug for treating anovulatory 

infertile patients with PCOS, though it cannot yet be 

considered the first-line approach for these patients 

since further studies are needed to validate its better 

efficacy/safety over CC in other settings and to clarify 

its role in well-codified strategies and algorithms for 

ovulation induction 



Ovarian stimulation with letrozole resulted in a significantly lower 

frequency of multiple gestation but also a lower frequency of live birth, 

as compared with gonadotropin but not as compared with clomiphene 



 



 



Monitoring  

 Serial transvaginal ultrasound   

 

 The size and number of developing follicles 

 

 Presumptive evidence of ovulation 

 progressive follicular growth 

 sudden collapse of the preovulatory follicle 

 increase in cul-de-sac fluid volume 

 

 Luteinization 

 loss of clearly defined follicular margins 

 appearance of internal echoes 

                                          De Crespigny et al., Am J Obstet Gynecol 1981 



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 

Palatnik et al., 2012. Fertil Steril;97:1089-94. 



 



 



Conclusion  

 Individual ovulation induction  

 

Pt oriented ovulation induction  

 

Clomiphene 

 

Gonadotropin 

 

 




