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Summary 

Purpose: To determine if pregnancy rates following in vitro fertilization-embryo transfer (IVF-ET) correlate with the presence or 
not of luteinizing hormone (LH) in the gonadotropins used for stimulation. Furthermore to see if the early follicular phase serum 
LH level affects pregnancy outcome according to the type of gonadotropins used. 

Methods: The type of gonadotropins were prescribed randomly according to finances and convenience. Serum LH was obtained 
on day 2 or 3 of the menstrual cycle. 

Results: When LH was > the median, significantly higher pregnancy rates were obtained in those treated with the follicle stimu­
lating hormone (FSH)/human menopausal gonadotropin combination. When LH was :5 the median, significantly more oocytes were 
retrieved with FSH exclusively. No confounding variables were found to explain the data. 

Conclusions: Considering concerns of published studies that LH may have a toxic effect on pregnancy outcome, and if LH is sup­
pressed too low, gonadotropins with exclusive FSH may not stimulate sufficient oocytes, the results were opposite to expectations. 
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Introduction 

Several studies have demonstrated an adverse affect of 
elevated concentrations of follicular phase serum luteini­
zing hormone (LH) on subsequent conception rates and 
outcomes in women with polycystic ovarian syndrome 
(PCOS) [l-6). Too much LH during the time of follicular 
development and in the periovulatory phase may have 
detrimental effects on fertilization, cleavage and embryo 
quality [7, 8). Thus one of the theoretical advantages of a 
gonadotropin preparation devoid of most of the LH, in 
contrast to human menopausal gonadotropins (hMG), 
where equal concentrations of follicle stimulating 
hormone (FSH) and LH are present, may be to circum­
vent the adverse effect of LH [9]. Though LH is needed 
to stimulate the theca cells in synergy with inhibin to 
produce androgens, only low levels of LH are needed for 
follicular maturation [10). 

However, in contrast to FSH where there is a slower 
clearance, LH is usually completely eliminated 24 hours 
after hMG injection [11). Some studies have found that 
the administration of hMG to patients with polycystic 
ovarian syndrome does not result in a significant increase 
in LH concentration [12, 13). 

A meta-analysis by Daya et al. [14) of randomized 
trials of FSH versus hMG used for controlled ovarian 
hyperstimulation (COH) with or without gonadotropin 
releasing hormone agonists (GnRHa) [15-20) concluded 
that in in vitro fertilization (IVF) cycles, the use of FSH 
is exclusively associated with a significantly higher cli­
nical pregnancy rate than hMG [14). A randomized con-
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trolled trial by Daya et al. [21] found a significantly 
higher fertilization rate with FSH vs HMG; however, 
though there was a trend for higher pregnancy rates with 
FSH, there was not a significant difference. Another 
study by Jansen et al. [9], also found higher pregnancy 
and implantation rates with recombinant FSH vs hMG. 
Thus, whether the adjunct of LH is necessary, somewhat 
beneficial, or detrimental has been an ongoing matter of 
debate [22]. 

All these studies compared all FSH vs all hMG. No 
studies to date have compared FSH and hMG vs FSH 
alone. Since hMG is less expensive than FSH, we recei­
ved approval from the research and ethics committee of 
the Cooper Center for In Vitro Fertilization to randomize 
women receiving the luteal phase leuprolide acetate­
gonadotropin COH regimen into treatment arms of either 
FSH alone vs FSH and hMG combined in IVF cycles, 
according to whether their insurance paid for most of the 
medication (where they received all FSH) or whether the 
medications were paid out of pocket (where they recei­
ved 50% FHS, 50% hMG). The study would not only 
determine if adding some LH to stimulation regimens 
would lower pregnancy rates, but would determine if any 
protocol was superior according to the serum LH levels 
obtained in the early follicular phase. 

Materials and Methods 

Consecutive IVF cycles using the luteal phase leuprolide 
acetate-gonadotropin protocol in 1998 were evaluated accor­
ding to whether they took all FSH (Fertinex, or Gonal-F -
Serono Inc., or Follistim - Organon Inc.) or a mixture of FSH 
and hMG (Pergonal, Serono Inc.; Humegon, Organon Inc.; 
Repronex, Perring Inc.). 










