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Chapterr 6 

Abstract t 

Studyy objective: To compare pregnancy outcome following treatment with hMG, uFSH and 

rFSHH for IVF and ICSI in women with PCOS. 

Design:: Retrospective cohort study 

Setting:: Academic Medical Center in Amsterdam 

Patients:: Women with polycystic ovary syndrome who underwent one or more IVF or ICSI 

attemptss at our fertility clinic between 1993 and 2002. A reference population included 

normogonadotropicc ovulatory women that were treated with IVF or ICSI at the same time 
period. . 

Interventions:: Treatment with hMG, uFSH and rFSH for ovarian hyperstimulation in IVF 
orr ICSI cycles 

Mainn outcome measure(s): Live birth 

Results:: Thirty-six women with PCOS underwent 87 attempts with hMG, 11 women 

underwentt 22 attempts with uFSH and 38 women underwent 93 attempts with rFSH. Data 

weree analysed with multivariate logistic regression models correcting for clinical 

differencess between the three groups. There were no significant differences in live birth. The 

hMGG group however, had a significantly higher probability of conception than the rFSH 
groupp (OR = 2.81; 95% CI 1.11 to 5.81). 

Conclusion:: This retrospective cohort study suggests that hMG is as effective as rFSH in 
termss of live birth in women with PCOS. 
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Introduction n 

Thee features of polycystic ovarian syndrome (PCOS), a major cause of infertility, are chronic 

anovulation,, polycystic ovaries, together with endocrine abnormalities including elevated 

LH/FSHH ratio, hyperandrogenemia and hyperinsulinemia.1 Recently, an international 

standardd was set for the diagnosis of PCOS.2'3 

Anovulatoryy infertility in PCOS often responds to clomiphene citrate treatment, 

ovulationn induction with gonadotropins, or ovarian surgery.4"6 In cases where these attempts 

faill  or other fertility problems co-exist, in vitro fertilization and embryo transfer (IVF-ET) is 

thee treatment of choice.7"9 

Humann menopausal gonadotropins (hMG) and FSH preparations have been used 

successfullyy for IVF-ET. The presumed redundancy of LH and the wish for a more purified 

productt drove the conversion from hMG to urinary FSH (uFSH). Subsequently, highly 

purifiedd and recombinant FSH (rFSH) entered the market and replaced earlier FSH products. 

Althoughh the fast introduction of rFSH was market-driven, its purity, batch-to-batch 

consistencyy and availability make it an attractive alternative to the urinary FSH products. 

Inn IVF-ET, ovarian hyperstimulation is often combined with pituitary suppression by 

gonadotropin-releasingg hormone agonists (GnRHa). Agonist down-regulation leads to 

differentt residual LH plasma concentrations depending on the protocol used and on the 

responsee per woman. In these normogonadotropic women subjected to the standard long 

protocoll  of GnRH-a down-regulation the clinical outcome of IVF/ICSI may be influenced by 

thee residual levels of LH.10-12 

Indeedd in a recent meta-analysis, hMG was shown to result in more clinical pregnancies 

thann rFSH in IVF or ICSI cycles after down-regulation in a long protocol.13 

Forr women with PCOS there is no evidence of superiority for one of the gonadotropins 

inn terms of pregnancy outcome. In women with PCOS, who often have elevated LH levels, 

thee use of pure FSH seems theoretically appealing. We are not aware of any trials that have 

comparedd pregnancy rates after ovarian stimulation with gonadotropins for IVF and ICSI in 

womenn with PCOS. We therefore performed a retrospective study to compare pregnancy 

outcomee following treatment with hMG, uFSH and rFSH for IVF and ICSI in women with 

PCOS. . 
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Materiall and Methods 

Studyy sample 
Wee identified all women with PCOS who underwent IVF or ICSI between January 1, 1993, 

andd June 31, 2002, at the Center for Reproductive Medicine of the Academic Medical Center 

inn Amsterdam. Women were diagnosed with PCOS on basis of oligo- or amenorrhea and 

presencee of polycystic ovaries on transvaginal ultrasonography, in absence of other causes of 

infertilityy like hyperprolactinemia, hypothalamic amenorrhea, and premature ovarian failure. 

Too control for changes in patient selection due to the retrospective design of this study a 

referencee population was created, existing of women without PCOS treated just before and 

justt after each first cycle of each woman with PCOS in the historical cohort. When one of 

thesee women had been diagnosed with hyperprolactenemia, hypothalamic amenorrhea or 

prematuree ovarian failure, a next woman was selected as potentially eligible for the reference 

population.. Data on all treatment cycles of the women in the reference population were 

extracted.. As IVF and ICSI cycles are registered separately at our center the reference 

populationn matched the PCOS cohort both for time period and for technique used, i.e. IVF or 

ICSI. . 

Ass this was a retrospective study performed by the treating physicians, no Institutional 

Revieww Board (IRB) approval was required. 

Clinicall  evaluation at baseline included female age, infertility duration, menarche, 

reasonn for IVF (failure of ovulation induction, tubal factor, male factor, multifactorial), rank 

off  the IVF/ICSI attempt and body mass index (BMI). Endocrinological evaluation included 

serumm assays for LH at the onset of ovarian stimulation for each IVF attempt, and serum 

assayss for testosterone and sex hormone binding globulin (SHBG) as determined at baseline. 

Thee free androgen index (FAI) was calculated as testosterone x 100/SHBG. 

IVF/ICSII protocol 

Patientss underwent controlled ovarian hyperstimulation using the GnRH agonist triptorelin 

(Ferring,, Hoofddorp, The Netherlands) combined with hMG (Organon, Oss, The 

Netherlands),, purified human FSH, urofollitropin (Serono, The Hague, The Netherlands), or 

recombinant-FSHH (Organon and Serono) in a short or long protocol. In the short GnRHa 

protocoll  gonadotrophin administration was started 2 or 3 days after the start of GnRHa. In 

thee long protocol GnRHa was started either in the midlutal phase or in the follicular phase 

andd gonadotrophin administration was delayed until down-regulation had been achieved. 

Cumulus-oocytee complexes were recovered by transvaginal ultrasound-guided retrieval 36 

hourss after a single injection of 10,000 IU of hCG (Organon). 
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Semenn was diluted 1:1 with culture medium and subjected to density gradient 

centrifugationn using 70% Percoll (Amersham Pharmacia Biotech, Uppsala, Sweden) or 70% 

PureSpermm (Nidacon, Gothenburg, Sweden). The pellet was washed with culture medium 

and,, resuspended in 2 mL of culture medium. Subsequently the sample was incubated for 1 

hourr at 37°C in 5% C02 in air during which the motile spermatozoa were allowed to swim to 

thee bottom of the tube ("swim-down"). Finally, the pellet was washed and semen parameters 

weree assessed. 

Cumulus-oocytee complexes were inseminated individually with 10,000 progressively 

motilee spermatozoa 40 hours after hCG in a final volume of 100 ul culture medium (Ham's 

F100 supplemented with pasteurized plasma protein solution). In case of male factor 

subfertilityy or previous nonfertilization 15,000 progressively motile spermatozoa were used. 

ICSII  was performed when less than 1 million progressively motile spermatozoa were 

availablee in the ejaculate at the time of initial fertility work-up. 

Oocytess were inspected for fertilization, which was defined as the presence of two or 

moree pronuclei approximately 18 hours after insemination. At this time, all embryos were 

transferredd individually to a fresh volume of 75 uL culture medium. Embryos were cultured 

underr oil at 37CC in 5% CO2 in air. Embryo transfer was on day 3 or occasionally on day 4. 

Pregnancyy was determined by measuring serum (3-hCG 12 and 18 days after oocyte retrieval. 

Surpluss embryos were cryopreserved and used in the next cycle if no pregnancy was 

obtained. . 

Analysis s 

Forr each woman in the cohort all IVF or ICSI attempts until the occurrence of a live birth 

weree included in the analysis. Variables available at the onset of treatment were: female age, 

infertilityy duration, menarche, reason for IVF (failure of ovulation induction, tubal factor, 

malee factor, multifactorial), rank of the attempt, body mass index and FAI. Variables related 

too the stimulation stage were: type of fertilization (IVF or ICSI), gonadotropin used (hMG, 

uFSHH or rFSH), down regulation protocol used with GnRH agonist (short or long), LH level 

att the onset of stimulation, number of days of stimulation with gonadotropins, number of 

ampouless used. Variables related to the outcome were: cancellation rate, OHSS, number of 

oocytes,, number of embryos, number of embryos per transfer, implantation rate, conception, 

miscarriage,, multiple pregnancy, live birth. Differences between groups in these variables 

weree tested for significance, using analysis of variance for continuous data and chi-square 

testt statistics for categorical data. 

Ourr primary analysis focused on differences between hMG, uFSH and rFSH in 

conceptionn and live birth rates, correcting for differences in clinical variables between 
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groups.. We used multivariate logistic regression models that included the stimulation 

protocoll  (hMG versus uFSH and rFSH), taking into account the rank number of the IVF 

attempt,, as well as the additional explanatory variables maternal age, infertility duration, 

menarche,, reason for IVF, BMI, FAI, type of fertilization (IVF or ICSI), down-regulation 

protocoll  and LH level at the onset of stimulation. Data were analyzed using SPSS 11.0.1. 

Tablee 1. Initial characteristics of the women and variables related to the stimulation stage in the three treatment 

groups s 

Age(yr) ) 
BMII  (kg/m:) 

Primaryy infertility 

Durationn of infertility (yr) 

Menarchee (yr) 
FAI I 

Reasonn of IVF, n (%) 
Failuree OI 

Malee factor 

Tuball  factor 
Multifactorial l 

Typee of fertilization, n (%) 
IVF F 

ICSI I 
Numberr of attempts 

Noo of attempts per woman 

Rankk of attempt, n (%) 

1 1 
2 2 

3 3 

44 and more 
Down-regulation,, n (%) 

Shortt protocol 

Longg follicular protocol 
Longg luteal protocol 

LHatdayO(IUZL) ) 

Dayss of stimulation 

Totall  gonadotropin dose (IU) 

hMGG group 
n=36 6 

31.44 3 
27.44 + 5.9 

255 (69) 
7.55 + 3.3 

12.9+1.8 8 

13.99 + 9.4a 

12(33) ) 
14(36) ) 

9(25) ) 
2(6) ) 

322 (89) 
4( l l ) h h 

87 7 

2.4+1.1 1 

37(43) ) 

27(31) ) 
12(14) ) 

11(13) ) 

14(16)c c 

400 (46)c 

333 (38)d 

3.8r l .8c c 

l l . l+3.9d d 

240011 1144 

uFSHH group 
n=ll l 

33.33 + 4.0 

26.99 + 6.4 
6(82) ) 

6.22 + 2.8 
13.8++ 1.4 

7.00 + 3.1 

5(45) ) 
2(18) ) 

3(27) ) 

1(9) ) 

10(91) ) 
l (9)b b 

22 2 
2.0+1.1 1 

11(50) ) 
6(27) ) 

3(14) ) 

22 (9) 

1(4) ) 

5(23) ) 
16(73) ) 

1.5++ 1.1 
14.44 + 5.4 

24200 5 

rFSHH group 
n=38 8 

32.55 + 5.1 

27.22 6 
26(68) ) 

6.88 + 4.0 
13.66 + 2.1 

10.44 0 

14(37) ) 
13(34) ) 

7(18) ) 

4(11) ) 

24(63) ) 

14(37) ) 
93 3 

2.5+1.2 2 

38(41) ) 

255 (27) 

20(22) ) 

10(11) ) 

K l ) ) 
7(8) ) 

85(91) ) 

1.7++ 1.5 

13.88  5.4 

24122  1163 

Dataa are expressed as mean + SD or number (%). 
aa Significantly higher for hMG compared to uFSH 
bb Significantly lower for hMG and uFSH compared to rFSH 
cc Significantly higher for hMG compared to uFSH and rFSH 
dd Significantly lower for hMG compared to uFSH and rFSH 
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Results s 

Betweenn 1993 and 2002 86 women with PCOS aged between 21 and 42 years with oligo- or 

amenorrheaa and polycystic ovaries on transvaginal ultrasonography had been treated with 

IVFF or ICSI. Reasons for IVF/ICSI were failure of previous ovulation induction (n=31), 

tuball  factor (n-19), male factor (n=29) and male plus tubal factor (multifactorial) (n=7). In 

thee women included in this study hMG was used until 1997, uFSH was used from 1997 until 

20000 and rFSH was used from 1997 onwards. 

Tablee 1 shows the initial characteristics of the women and basic characteristics of the 

stimulationn protocol in the three treatment groups. There were no significant differences in 

femalee age, BMI, infertility type, duration of infertility, menarche, reason for IVF. F AI 

levelss were significantly higher in the hMG group (p = 0.05) and ICSI was more frequently 

performedd in the rFSH group (p = 0.01). In the 86 women a total of 202 IVF/ICSI attempts 

weree carried out. There were no differences in mean number of attempts per woman, rank of 

attemptt and gonadotropin dose used. However, the protocol used for down-regulation 

differedd between the three groups. The short GnRHa protocol and the long protocol with a 

follicularr start were used more often in the hMG group compared to uFSH and rFSH 

(p<0.001).. The long GnRHa protocol with a midluteal start was used less often in the hMG 

groupp (p<0.001). Due to these different down-regulation protocols the LH levels at the onset 

off  gonadotropin stimulation were higher in the hMG group (P<0.001). Furthermore, the 

durationn of stimulation was significantly shorter in the hMG group (p^O.001), which was 

duee to a difference in protocol, i.e. in the uFSH and rFSH group the gonadotropin dose was 

increasedd more slowly. 

Tablee 2 presents the outcomes in the three treatment groups. Treatment resulted in 65 

conceptionss in 53 women; 38 of these women had a live birth. There were no differences in 

OHSSS rate, number of oocytes retrieved, number of embryos obtained multiple pregnancy 

rate,, and miscarriage rate. However, the cancellation rate was higher in the rFSH group than 

inn the hMG group (p < 0.001). 

Inn 171 of the IVF/ICSI attempts, there was at least one retrieved oocyte and in 147 of 

thee attempts there was at least one transferred embryo. Women treated with hMG more often 

hadd at least one retrieved oocyte and at least one transferred embryo than women treated 

withh rFSH (p<0.001 and p<0.004, respectively). Significantly more embryos were 

transferredd in the hMG group compared to the rFSH group (p=0.004) which again was due to 

aa difference in protocol, as it has become common practice not to transfer more than 2 

embryoss since 1996. Although the implantation rates in the hMG and uFSH groups were 

higherr than in the rFSH group the difference was not statistically significant. 
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Thee conception rates in the hMG and uFSH groups were significantly higher than in the 

rFSHH group. The crude odds ratio was 2.71 (95% CI: 1.34 to 5.47) for hMG versus rFSH and 

2.099 (95% CI: 0.68 to 6.30) for uFSH versus rFSH. Similarly, the live birth rates were higher 

inn the hMG and uFSH groups compared to the rFSH group but these differences did not 

reachh significance. The crude odds ratio was 1.84 (95% CI: 0.80 to 4.26) for hMG versus 

rFSHH and 1.81 (95% CI: 0.49 to 6.49) for uFSH versus rFSH. 

Tablee 2. Variables related to the outcome in the three treatment groups 

Cancellation,, n (%) 

OHSS,, including mild OHSS, n (%) 
Meann number of oocytes 

Att least 1 retrieved oocyte, n (%) 
Meann number of embryos 

Att least 1 embryo, n (%) 

Numberr of embryo per transfer 

Implantationn rate 
Conceptionn per attempt, n (%) 

Multipl ee pregnancy, n (%) 

Twin n 
Triple e 

Miscarriagee <12 wks, n (%) 

Ectopicc pregnancy, n 

Immaturee delivery, n 

Livee birth per attempt, n (%) 
Livee birth per woman, n (%) 

hMGG group 
877 attempts 

4(5)a a 

17(20) ) 

17.22 + 8.1 

83(97)b b 

9.44 1 

71(82)b b 

b b 

47/1688 (28) 

377 (42)b 

99 (24) 
8 8 

1 1 
12(32) ) 

2 2 
3 3 

20(23) ) 
20(56) ) 

uFSHH group 
222 attempts 

3(14) ) 

4(18) ) 

13.77 6 

188 (82) 
7.22 1 
18(82) ) 

1.99 2 
10/355 (29) 

8(36) ) 

2(25) ) 
2 2 

3(38) ) 

1 1 

5(23) ) 
5(45) ) 

rFSHH group 
933 attempts 

23(25) ) 
18(19) ) 

13.9  10.9 

700 (75) 

8.66 1 
588 (62) 

1.77 + 0.8 
23/119(19) ) 

200 (22) 

3(15) ) 
3 3 

6(30) ) 

1 1 

13(14) ) 
13(34) ) 

Dataa are expressed as mean  SD or number (%). 
aa Significantly lower for hMG compared to uFSH and rFSH 
bb Significantly higher for hMG compared to rFSH 

Thee results of the comparison on live birth adjusted for all available confounders are 

givenn in Table 3. Women treated with hMG had higher live birth rates than women treated 

withh rFSH but the association did not reach significance (OR 2.15; 95% CI: 0.77 to 5.90). 

Thee results of the comparison on conception while adjusting for any differences between 

otherr explanatory variables in a multivariable model are given in Table 4. Women treated 

withh hMG had significantly higher conception rates than women treated with rFSH (OR 

2.81;; 95% CI: 1.11 to 5.81) and these rates were higher with increasing FAI (OR 1.06; 95% 

CI:: 1.01 to 1.12). No difference in conception rate could be proven between the uFSH and 

thee rFSH group (OR 1.60; 95% CI: 0.47 to 5.48). 

Tablee 3. Model for live birth (n=202) 
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Screeningg parameters 

Gonadotropinn group 

hMGG versus rFSH 

uFSHH versus rFSH 

Agee (yr) 
BMII  (kg/m2) 

Durationn of infertility (yr) 
Menarchee (yr) 

FAI I 

Reasonn for IVF 
Malee factor vs failure 01 
Tuball  factor vs failure 01 

Multifactoriall  vs failure 01 

ICSII  vs IVF 
Downn regulation protocol 
Shortt vs long luteal 

Longg luteal vs long follicular 

LHH at day 0 

Rankk of attempt 

Multivariate e 

t-'K-adjusled d 

2.15 5 

1.85 5 
0.93 3 

0.98 8 

1.06 6 
1.24 4 

1.03 3 

1.62 2 
0.97 7 

1.71 1 
1.19 9 

0.81 1 
1.21 1 

1.15 5 
1.14 4 

analysis s 
95%% CI 

0.77-5.90 0 
0.41-8.32 2 

0.83-- 1.04 

0.90-- 1.07 
0.87-- 1.30 

0.96-- 1.59 

0.98-1.08 8 

0.37-7.12 2 
0.18-5.35 5 

0.37-7.87 7 
0.67-3.65 5 

0.29-2.31 1 

0.32-4.60 0 
0.90-1.47 7 
0.80-1.64 4 

Tablee 4. Model for conception (n=202) 

Screeningg parameters 

Gonadotrophinn group 

hMGG versus rFSH 
uFSHH versus rFSH 

Agee (yr) 
BMII  (kg/m2) 

Durationn of infertility (yr) 
Menarchee (yr) 

FAI I 

Reasonn for IVF 

Malee factor vs failure OI 
Tuball  factor vs failure OI 

Multifactoriall  vs failure OI 

ICSII  vs IVF 
Downn regulation protocol 

Shortt vs long luteal 
Longg luteal vs long follicular 

LHH at day 0 
Rankk of attempt 

Multivariate e 

Unadjusted d 

2.81 1 

1.60 0 

0.94 4 
0.97 7 

1.16 6 
1.11 1 

1.06 6 

1.01 1 

1.18 8 

1.40 0 

1.70 0 

0.83 3 

1.20 0 
1.24 4 

1.22 2 

analysis s 
95%% CI 

1.111 -5.81 
0.477 - 5.48 

0.86-- 1.03 
0.90-- 1.04 

0.97-- 1.39 
0.90-- 1.37 

1.011 1.12 

0.35-3.45 5 

0.31-4.42 2 

0.422 - 4.73 

0.72-5.34 4 

0.23-2.94 4 

0.48-2.97 7 
0.99-- 1.56 

0.90-- 1.67 
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Tablee 5. Outcomes in the three treatment groups in the reference population 

hMGG group 
1999 attempts 

uFSHH group 
377 attempts 

rFSHH group 
1899 attempts 

Numberr of women 

Cancellation,, n (%) 

OHSS,, including mild OHSS, n (%) 

Meann number of oocytes 

Meann number of embryos 

Numberr of embryo per transfer 
Conceptionn per attempt, n (%) 

Livee birth per attempt, n (%) 
Livee birth per woman, n (%) 

72 2 

400 (20) 

25(13) ) 

9.88 + 8.1 

5.66 + 5.1 
2.00 + 1.1 

26(13) ) 

233 (12) 

233 (32) 

22 2 

2(5) ) 
4(11) ) 

10.77 6 
5.77 + 5.0 

2.2++ 1.2 
9(24) ) 

7(19) ) 

8(32) ) 

76 6 

14(7) ) 

17(9) ) 

11.11 + 10.9 

7.22 + 4.8 
1.99 + 0.4 

533 (28) 
422 (22) 

42(55) ) 

Dataa are expressed as mean + SD or number (%). 

Tablee 5 presents the outcomes in the three treatment groups in the reference population. 

Treatmentt resulted in 88 conceptions in 170 women; 73 of these women had a live birth. 

Theree were no differences in number of oocytes retrieved, number of embryos obtained, 

numberr of embryos transferred multiple pregnancy rate, and miscarriage rate. However, the 

cancellationn rate and OHSS rate was higher in the hMG group than in the rFSH group (p < 

0.001).. The conception and live birth rate per attempt in the hMG group was significantly 

lowerr than in the rFSH group. The crude odds ratio for live birth was 0.44 (95% CI: 0.25 to 

0.76)) for hMG versus rFSH. 

PCOSS Reference 

0,400 -

0,300 -

0,200 -

0,100 -

0,000 -

1 1 1 1 

hMG G 

: : ] ] 

T T 
- T T 

uFSHH rFSH 

0,20 0 

19955 1997 1999 2001 

Yearr of treatment 

19933 1995 1997 1999 2001 

Yearr of treatment 

Figuree 1. The live birth rates with 95% confidence intervals at the median time of treatment for women treated 
withh hMG, uFSH and rFSH in the PCOS cohort and in the reference population. 

Thee three gonadotropins represent different time periods. In the PCOS and the reference 

populationn hMG was used until 1997, uFSH was used from 1997 until 2000 and rFSH was 

usedd from 1997 onwards. In the reference population more live births occurred in the rFSH 

groupp than in the hMG group, while in women with PCOS patients live birth rates were 
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lowerr in the rFSH group compared to the hMG group although this difference did not reach 

statisticall  significance. The difference in live birth rate over time for hMG, uFSH and rFSH 

inn the PCOS and the reference population is visualized in Figure 1. 

Discussion Discussion 

Inn this retrospective study we compared hMG, urinary FSH and rFSH for ovarian 

hyperstimulationn in IVF and ICSI cycles in women with PCOS. hMG treatment resulted in 

moree live births than rFSH, but a statistically significant difference could not be proven. 

Significantlyy more conceptions occurred in women treated with hMG compared to women 

treatedd with rFSH. Numbers were too small to determine whether there was a significant 

differencee in live births and conceptions in women treated with uFSH compared to hMG and 

rFSH. . 

Thee study reported here was not randomized, so selection bias cannot be ruled out. hMG 

wass the only product used until 1997. As the changes in products occurred in time, other 

changess should be considered for explaining the difference in conception and birth rates 

betweenn the hMG and rFSH groups. These could be due to a change in type of patients and 

modificationss of the IVF/ICSI approach. Two important changes that came along with the 

usee of rFSH at our center were a milder ovarian stimulation protocol and more strict 

cancellationn criteria. Both aspects are likely to have influenced the cancellation rate. In this 

study,, we observed more cancellations in the rFSH group than in both the uFSH and hMG 

group.. The stricter cancellation criteria may well have contributed to the lower conception 

ratee and lower multiple pregnancy rate per IVF attempt in the rFSH group. Yet excluding the 

300 cycles that had been cancelled did not affect the observed difference in conception rate 

betweenn the gonadotropins. The low cancellation rate might have resulted in a higher 

numberr of follicles in the hMG group, putting more women at risk for ovarian 

hyperstimulation.. Although the OHSS rate was not increased in the hMG group we cannot 

fullyy exclude this possibility as data on the number of follicles per IVF attempt could not be 

adequatelyy recovered from the patient files. 

Duringg the last 10 years success rates of IVF and ICSI have increased.14'14'15 At our 

center,, the pregnancy rate per IVF attempt in 1996 was 23% and 21% per ICSI attempt. In 

20011 these pregnancy rates were 26 and 28% per IVF and ICSI attempt, respectively. In the 

womenn included in this study hMG was used until 1997, uFSH was used from 1997 until 

20000 and rFSH was used from 1997 onwards. Based on the improved pregnancy rates over 

timee one would expect higher pregnancy rates in the rFSH group than in the hMG group. 
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Indeed,, this increase in pregnancy rates was also seen in our reference population of 

normogonadotropicc ovulating women that were treated at the same time period with the 

samee technique, i.e. IVF or ICSI. Yet in the PCOS population, the reverse was observed, 

suggestingg that pregnancy rates with hMG could have been even higher had hMG been used 

fromm 1997 onwards. Our observation therefore suggests an outcome advantage of LH-

activityy containing gonadotropins. 

Thee conception rates in our study seemed to be larger with increasing LH levels at the 

onsett of ovarian stimulation. This is in line with the finding that optimal follicular 

developmentt depends on a minimal exposure to LH or 'LH threshold'.16 Clinical testing in 

patientss suffering from severe deficiency in LH and FSH demonstrated that serum LH levels 

off  more than 1.2 IU/1 are necessary to provide adequate LH support to FSH-induced 

follicularr development.1718 

Furthermore,, the conception rates in this study were found to be higher with increasing 

FAII  level. It has been shown that LH suppression following GnRHa down regulation results 

inn a normalization of ovarian androgens in women with PCOS.19 Furthermore, it was 

recentlyy shown that androgens induce a higher FSH receptor expression on follicles.20 The 

findingg that T augments follicular FSHR expression suggests that androgens promote 

follicularr growth and estrogen biosynthesis indirectly, by amplifying FSH effect. A too high 

TT might be deteriorating for follicles21 but a level just above normal in down regulated 

womenn with very high baseline FAI levels could have positive effects. 

Cryopreservationn of excess oocytes plays an important role in IVF, allowing another 

transferr of frozen-thawed embryos. To assess the influence of the gonadotropin used for 

ovariann hyperstimulation on cryopreserved oocytes we also compared pregnancy rates of 

frozen-thawedd cycles. The resulting conception rates of 22% and 18% for hMG and rFSH, 

respectively,, were in line with those in fresh IVF/ICSI attempts. 

Althoughh in this retrospective cohort study a difference in live birth between hMG, 

uFSHH and rFSH could not be proven, conception rates were higher in the hMG group 

comparedd to the rFSH group. These results suggest that hMG might be as effective as rFSH 

inn terms of probability of live birth. As hMG is at this moment less expensive than rFSH, 

thiss outcome is of interest, especially for those patients that have to pay for the infertility 

treatmentt themselves. A large randomized trial would be needed to estimate the difference in 

outcomee between hMG and rFSH more precisely while eliminating any form of selection 

bias.. Such a trial should preferably use a consistent long GnRHa protocol and take live birth 

ass primary endpoint. However, the actual clinical difference between rFSH and hMG is 

likelyy to be small. Therefore one could consider investing the time, money and clinical 

resourcess in protocol issues with a potentially larger effect on live birth rates. 
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