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The health economic impact of PCOS 
in the USA has been estimated at up 
to $1.77 billion  

(Azziz 2005)  

 

UK : 16-22 million Ã  for diagnosis 
and treatment per year  (Hum Reprod 
2000)  
 

 



PCO                                   70 -80%          

Hirsutismus                       30 -80% 

Obesity                             20 -60% 

Anovulation                       80 -90% 

Oligo/amenorrhea             50 -70%  

Acne                                 15 -20% 

Androgenic alopesi             5 -10%  



PCOS AND FERTILITY  

ƷWhat are the expecta tions from ovulation 
induction?  

 

 



Aim 

 

ÅOvulatory cycle ended with singleton 
pregnancy 

 

 

ÅLow abortion rate   

 



  

. First line medications  

 

. Second line options  



 

           (ACOG,2002)  

1. Weight  loss: If BMI >30 kg/m 2 

2. Clomiphene citrate (CC)  

3. CC + corticosteroids if DHEAS > 2ug/ml  

4. CC + Metformin  

5. Low dose FSH injection  

6. Low dose FSH injection + Metformin  

7. Ovarian drilling   



PCOS  obesity : 35 -50% 
    

Central Obesity  



Negative effects of obesity  

Pasquali et al., Human Rep 2003 

 

 

Early menarch  

Oligo-amenorrhea 

High risk of Abortion  

Lower ART chance 

Pregnancy complications 



Weight loss  

ƷI mprove ovulatory  functio n 

ƷRegular menses 

ƷElevate SHBG concentrations  

ƷLower free testosterone levels  

ƷI mprove lipids  

ƷI mprove insulin sensitivity  

From Hoeger et al.  Best Pract Res Clin Endocrinol Metab 2006; 20:293 



Trials of dietary intervention and impact on key 
features in overweight/obese women with PCOS  

Studies (not controlled) (n = 20):  
Bates 1988, Pasquali 1986, Kiddy 1989, Pasquali 1989, Dessole 1990, Kiddy 1992, Hamilton-Fairley 

1993, Nicolas 1993, Andersen 1995, Holte 1995, Hollman 1996, Jacubowicz 1997, Hernadez-Garcia 

1999, Butzow 2000, van Dam 2002, Crosignani 2003, van Dam 2004, Tolino 2005, Moran 2007, 

Thomson 2008, Thomson 2009 *. 

Patients: 319 

Duration: 1-7 months 

Major findings: 

Weight loss:                                  all 

Decreased testosterone (or FAI):  11/20 

Improvement in menses:               10/20 

Improvement in ovulation (no pregnancies included):     1/20 

Occurrence of spontaneous conception:                     7/20 

Improved hirsutism:                               3/20 

Increased SHBG:                                  7/20 

Improved insulin resistance or insulin (fasting, OGTT):   12/20 

Anti-Mullerian hormone (AMH)   1/1* (no change) 

General comment: heterogeneity in the pts response (particularly on 

androgens, menses, ovulation) 

Modified and adapted from: Moran LJ, Pasquali R, Teede HJ, Hoeger KM, Norman RJ. Fertil Steril. 2009; 92:1966-82. 



 

    
Weight loss is cheap, non complicating 
method  
 
For anovulatory PCOS obes patients may be 
the FIRST LINE   therapy  
Homburg R 2003  



Clomiphene citrate  
 

Ʒ Since 1962  

Áminimal adverse effects  

Átriphenylethylene  derivative   

Ʒdihydrogen citrate salt 
(clomiphene citrate)  

ƷTwo stereoisomer: zu -clomiphene 
(38 %) and en-clomiphene (62 %)  

 

 
 



ƷPrimary indication: oligoovulatory or 
anovulatory  infertility  

 

Ʒnormogonadotropic,  
normoprolactinemic,                             
euthyroid women (WHO group 2) 

 



Pharmacology 

 

ƷSelective estrogen receptor modulator  
 
ƷCompetitive inhibition of estrogen for 

binding to estrogen receptors  



ƷEn-clomiphene faster elimination  

 

ƷZu-clomiphene **longer  

 

ƷZu-clomiphene higher estrogenic effect 
than  en-clomiphene   



ƷOral dose elimination  

 

Ʒ 50% in five days,  

ƷRadioactive labelled CC has been 
showed as long as to six months  in 
faeces   



Mechanism 

ƷHypophisis : Increased sensitivity to 
GnRH  

 
ƷOvary : stimulation for follicle grow up 

secondary to  FSH, LH increase  
 
ƷUterus, cervi x, vagina: anti -estrogenic , 
  
Ʒcervi cal mucus: negative effects with 100 

mg   
 



ƷEstrogen  agonistic  effects  if  estrogen  
is low, 

 

ƷStimulation  of LH receptors  in granulosa 
cells with  FSH 

 

ƷDirect effect  to  the  aromatase activity  

Ovary  



CC ADMINISTRATION  

ƷFor 5 days  

ƷOnset on days 2 -5 

ƷNo difference between different 
days of onset  

ƷStarting dose 50 mg/day per os  



CC: Monitoring  the  treatment  

ƷNo consensus 

ƷProgesterone assay  

ƷUltrasound  

ƷEstradiol assay  

ƷBasal body temperature chart  

 



CC vs PLACEBO 

4 studies (cross -over)  
- CC increased ovulation (OR: 6.8) (3 studies)  
  and pregnancy rate (OR: 3.41) (2 studies)  
   (Hughes et al., 2000 Cochrane Database  Syst. Rev. (2): CD000056)  

 
3 RCTs 
- CC increased pregnancy rate  
  (OR 5.8, 95% CI 1.6 to 21.5)  
    
  (Beck et al., 2005 Cochrane Database Syst. Rev. (1): CD002249)  

      



Homburg R, Human Reprod 2005 



ƷMost of the pregnancies occurs in the first 6 
ovulatory cycles  

 

ƷApprox 50% occurs with the dose of 50 mg/day  
 

ƷOther 25% occurs with 100 mg/day  

Effective dose  





OVULATION INDUCTION WITH 
CLOMIPHENE  

ƷResponse (ovulation ð conception)  

ƷResponse (ovulation ð no conception)  
CLOMIPHENE FAILURE  

 

ƷNo response (no ovulation)    
CLOMIPHENE RESISTANCE  



Factors effecting the pregnancy rates 
with CC 

 
Ʒbaseline free androgen index (FAI),  
Ʒbaseline proinsulin level,  
Ʒbody mass index (BMI)  
Ʒduration of attempting conception  
(Rausch et al., 2009 )  

http://www.ncbi.nlm.nih.gov/pubmed?term=Mahran%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23979947


Chances of live birth in CC ovulation induction  



The predictive value of circulating anti -M¿llerian hormone in women 
with polycystic ovarian syndrome receiving clomiphene citrate: a 
prospective observational study  
Mahran et al. UK Clin Endocrinol Metab. 2013 Oct;98(10):4170 -5 
 

Serum AMH concentrations were significantly (P < .001) lower in 
responders (achieving ovulation) vs nonresponders (mean ° SEM, 2.5 
° 0.1 vs 5.8 ° 0.7 ng/mL, respectively).  

Similarly, serum AMH concentrations were significantly (P = .046) lower in 
pregnant (3.0 ° 0.4 ng/mL) vs nonpregnant patients (4.4 ° 0.5 
ng/mL)  

  
Ovulation and pregnancy rates were significantly higher (97%, P < .001, 

and 46%, P = .034) in patients with low AMH (<3.4 ng/mL) vs women 
with AMH 3.4 ng/mL or greater (48% and 19%)  

 
CONCLUSION  
PCOS women with high circulating AMH (Ó 3.4 ng/mL) seem to be 

resistant to CC and may require a higher starting dose  





Ovulation inducing drugs and ovarian cancer risk: 
results from an extended follow_up of a large 
United States infertility cohort  
Trabert B et al. Fertil Steril 2013 Dec 100(6)  
 

Ʒ9825 women treated between 1965 and 1988 
follow up through 2010  
No association of cancer risk ever use of CC  

ƷWomen who used CC and remained nulligravid 
did demonstrate much risk RR 3.63  

ƷRemains to be determined  

 


