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BACKGROUND: The study aim was to analyse the results of randomized controlled trials (RCTs) comparing
recombinant FSH and urinary-derived FSH gonadotrophins [hMG, urinary purified FSH (FSH-P) and highly puri-
fied FSH (FSH-HP)] in an IVF/ICSI programme. METHODS: All published truly RCTs using a long protocol of
GnRH agonists for down-regulation, were reviewed. Data of pregnancy rate per started cycle were extracted, and
odds ratios (OR) calculated using a fixed effect model. Subgroup analysis was carried out to compare recombinant
FSH (rFSH) with each product (hMG alone, FSH-P alone and FSH-HP alone). RESULTS: There was no statistically
significant difference in the pregnancy rate per started cycle between rFSH and urinary-derived FSH gonadotro-
phins (OR 1.07; 95% CI 0.94-1.22). Subgroup analysis showed no statistically significant difference in the pregnancy
rate per started cycle between rFSH versus hMG (OR 0.81; 95% CI 0.63-1.05), rFSH versus FSH-P (OR 1.24; 95%
CI 0.98-1.58) and rFSH versus FSH-HP (OR 1.14; 95% CI 0.94-1.40). There was no significant heterogeneity of
treatment effect across the trials. CONCLUSIONS: There is no evidence of clinical superiority in clinical pregnancy
rate for rFSH over different urinary-derived FSH gonadotrophins. Additional factors should be considered when

choosing a gonadotrophin regimen, including the cost, patient acceptability, safety and drug availability.
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Introduction

Pharmaceutical preparations of human gonadotrophins play an
important role in the treatment of human infertility, and have
been used widely to stimulate follicular development in
infertile women. During the 1970s, urinary hMG was the
only gonadotrophin used in infertility treatment, but since the
1980s a variety of subproducts of urinary hMG have been
produced with the intention of eliminating most or all of the LH
content (Zafeiriou et al., 2000). During the mid-1990s,
recombinant FSH (rFSH) was produced in vitro from hamster
ovarian cell cultures, and this step was considered a landmark
in the production of gonadotrophins (Out et al., 1997).

The manufacture of human FSH using recombinant DNA
technology (rFSH) makes its production independent of urine
collection, and also guarantees a high availability of a
biochemically pure FSH preparation (specific activity
>10 000 IU FSH/mg) that is free from urinary protein
contaminants. The production process yields FSH with min-
imal batch-to-batch discrepancy (Bergh, 1999). The high purity
and low immunogenicity allows subcutaneous administration.
Many reports have demonstrated the efficacy of rFSH in
ovarian stimulation (Recombinant Human FSH Study Group,
1995; Aboulghar et al., 1996; Out et al., 1996).

A meta-analysis has demonstrated that the use of urinary
FSH was associated with a significantly higher clinical
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pregnancy rate than hMG (Daya et al., 1995), while a further
meta-analysis showed rFSH to be superior to both purified FSH
(FSH-P) and highly purified FSH (FSH-HP) in achieving
clinical pregnancy rate (Daya and Gunby, 1999). Although it
may be assumed that rFSH is more effective than hMG, this
was not the case with recent randomized controlled trials
(RCTs) that showed equivalent efficacy (Gordon et al., 2001;
Ng et al., 2001; Strehler et al., 2001; Westergaard et al., 2001;
Diedrich, 2002).

The aim of the present study was to update the evidence
comparing rFSH and urinary-derived FSH gonadotrophins.
The concept was that urinary FSH-P and FSH-HP are
subproducts of hMG, and hence should be grouped together
when compared with rFSH, after which each is compared
separately. In support of this concept, in clinical practice these
products are given for the same purpose, for the same patients
with similar effects, and in similar doses.

Materials and methods

On conducting a MEDLINE search and searching the Cochrane
Menstrual Disorders and Subfertility Review Group specialized
register of randomized controlled trials, as well as the abstracts of
the European Society for Human Reproduction and Embryology
(ESHRE) and the American Society for Reproductive Medicine
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Table I. Characteristics of included studies

Study Methods Participants Interventions Concealment of
allocation
Alvino et al. RCT, unconcealed Couples with different causes of Long luteal GnRH agonist protocol, C
(1995) allocation infertility, female age (mean 31) years then rFSH alpha s.c. versus uFSH
i.m. 225 IU daily for 5 days, then
adjusted
Berger et al. Multicentre RCT, Couples with all causes of infertility Long protocol, rFSH beta 150 IU B
(1999) allocation not described including male factor, female age <40 years daily fixed dose versus uFSH-HP225
IU daily fixed dose
Bergh et al. Multicentre RCT, Couples with different causes of Long protocol then rFSH alpha versus A
(1997) allocation using a infertility female age (mean 32) years uFSH-HP 150 IU s.c. daily for 6 days,
computer-generated list then adjusted
Franco et al. RCT, allocation using Male factor infertility undergoing ICSI, Long protocol, then rFSH alpha versus B
(2000) a randomization table female age (mean 31) years uFSH-HP 150 or 225 U daily for 6 days,
then adjusted
Frydman et al. Multicentre RCT, Couples with different causes of infertility, —Long protocol, then rFSH alpha versus A
(2000) allocation, using female age (mean 31) years uFSH-HP150 IU s.c. daily for 6 days,
coded medications then adjusted
Ghosh et al. RCT with allocation Couples with different causes of infertility ~ Long protocol, then rFSH beta 150 IU daily A
(1999) by sealed envelopes versus uFSH-HP 225 IU daily for 5 days,
then adjusted
Gordon et al. 4-arm RCT, assessor-blind, ~ Couples with different causes of infertility, Long protocol, then hMG (Humegon) A
(2001) allocation concealed female age (median 32) years versus rFSH (Puregon, Follitropin beta)
using sealed envelopes 225 1U daily for 5 days, then adjusted
Hedon et al. Multicentre RCT, Couples with different causes of infertility, Long protocol, then rFSH beta versus A
(1995) allocation concealed using female age (mean 32) years uFSH 150-225 U i.m. daily for 4 days,
coded medications then adjusted
Hoomans et al. Multicentre RCT, allocation ~ Couples with different causes of infertility. =~ GnRH agonist in the long luteal or long A
(1999) concealed, using coded PCOS cases were excluded; female age follicular protocol with buserelin, then
medications. (mean 33) years rFSH 150 IU s.c. daily fixed dose versus
uFSH-HP 225 IU s.c. daily fixed dose
Lenton et al. Multicentre RCT, allocation ~ Couples with different causes of infertility, ~Long protocol, then rFSH alpha versus A
(2000) by using sealed envelopes female age (mean 32) years. PCOS cases uFSH-HP 150 IU s.c. daily for 6 days,
were excluded then adjusted
Machado et al. RCT, allocation by Couples with different causes of infertility, Long protocol, then rFSH beta versus B
(1999) drawing straws female age (mean 35) years uFSH-HP
O’Dea et al. Multicentre RCT, method of Couples with different causes of infertility, =~ Long luteal GnRH agonist protocol with B
(1993) allocation not described female age 18-38 years leuprolide acetate 0.5 mg s.c. daily, then
rFSH alpha versus uFSH 225 IU daily for
5 days, then adjusted
Out et al. Multicentre RCT, concealed  Couples with different causes of infertility =~ Long protocol, then rFSH beta versus A
(1995) allocation, using coded (male factor excluded); female age uFSH 150 or 225 IU i.m. daily for 4 days,
medications (mean 32) years then adjusted
RHFSG Multicentre RCT, allocation ~ Couples with different causes of infertility, —Long protocol, then rFSH alpha s.c. versus A
(1995) by sealed envelope female age (mean 32) years uFSH i.m. 225 IU daily for 5 days,
then adjusted.
Schats et al. Multicentre RCT, Couples with different causes of infertility, —Long protocol, then rFSH alpha versus A
(2000) assessor-blind, female age (mean 31) years uFSH-HP at a fixed dose of 150 IU s.c.
allocation by sealed envelopes daily (dose reduction permitted if response
excessive
Diedrich Multicentre RCT, allocation  Couples with different causes of infertility =~ Long protocol, then hMG (Menopur) versus A
(2002) by randomization list, except PCO, female age (mean 31 years) rFSH (Follitropin Beta, Puregon), 225 TU
randomization s.c. daily for 5 days, then adjusted.
blocks
Ng et al. RCT. Allocation by Severe male factor; female age Long protocol, then hMG (Pergonal) A
(2001) computerized (median 33 years versus rFSH (Follitropin alpha, Gonal-F)
randomization given as 300 IU in
the first 2 days, followed by 150 IU daily.
Westergaard et al. RCT. Allocation by Couples with different causes of infertility;  Long protocol, then hMG (Menogon) A
(2001) computerized PCOS excluded. Female age (mean 31 years) versus rESH (Follitropin alpha, Gonal-F)
randomization given at 225 [U
for 7 days.
Germond et al. RCT, allocation by random  Couples with different causes of infertility, =~ Long protocol, then follitropin alpha versus A
(2000) list female age (mean 37.7 years) FSH-HP 2251U/d for 3 days, then adjusted
Dickey et al. Multicentre RCT. Computer- Couples with different causes of infertility, —Long protocol, then follitropin beta versus A
(2002) generated female age (mean 32 years) FSH-HP225 1U/d for 5 days, then adjusted

randomization blocks
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(ASRM) meetings from 1999 to 2001, all RCTs comparing rFSH with
urinary-derived FSH gonadotrophins were identified.

The methodology used herein included only the true RCTs
comparing rFSH with urinary-derived FSH gonadotrophins for
ovarian stimulation in subfertile women undergoing IVF/ICSI
Quasi-randomized trials were excluded because they are known to
give inflated treatment effects. Only those trials in which pituitary
down-regulation was achieved using the long protocol were included,
as amalgamation of results of the different protocols would be of
uncertain value (Agrawal et al., 2000). The long protocol was selected
as it has been the most widely used protocol for pituitary down-
regulation during the past two decades (Al-Inany and Aboulghar,
2002).

Studies were identified by a literature search using a combination of
the following key words: FSH, recombinant, urinary, gonadotrophins,
hMG, uFSH-Purified, uFSH-Highly Purified, pregnancy, and rando-
mized controlled trial. Review articles and abstracts of major scientific
meetings and conference proceedings [ESHRE, ASRM, International
Federation of Fertility Societies (FFS)] from 1999 until 2002 were
reviewed. The main outcome measure was limited to clinical
pregnancy rate per cycle started. Data of clinical pregnancy rate per
cycle started were extracted (Al-Inany and Aboulghar, 2002).

The dichotomous data results for each study were expressed as an
odds ratio (OR) with 95% confidence intervals (CI). These results
were combined for meta-analysis with RevMan software (using the
Mantel-Haenszel method) (Mantel and Haenszel, 1959). In the
graphical display of meta-analyses, a benefit from rFSH would be
displayed graphically to the right of the centre-line, while a benefit
from urinary-derived FSH gonadotrophins would be displayed
graphically to the left of the centre-line. Differences between the
studies were tested using the Breslow-Day test for homogeneity
performed across all trials (Breslow and Day, 1980).

In the present meta-analysis, the results were pooled using a fixed-
effects model only after confirming that statistical heterogeneity was
not present (i.e. the observed treatment effects in individual trials were
not statistically significantly different from the overall pooled estimate
of the treatment effect). A funnel plot analysis was performed in order
to detect any publication bias.

Subgroup analysis was carried out to check the stability of the
results reached by pooling data of all studies in general because
urinary-derived FSH gonadotrophins are not identical in their
chemical structure, despite belonging to one family.

Results

The present meta-analysis included 20 studies (Table I), 15 of
which were reported in the updated meta-analysis comparing
rFSH versus urinary FSH (Daya and Gunby, 2002). A total of
12 trials was identified after the updated meta-analysis (Daya
and Gunby, 2002) had been published. Included among these
12 trials were three that compared rFSH and hMG (Ng et al.,
2001; Westergaard et al., 2001; The European and Israeli Study
Group on highly purified menotropin versus recombinant
follicle-stimulating hormone, 2002), and two that compared
rFSH with FSH-HP (Germond ef al., 2000; Dickey et al.,
2002). The other trials were excluded due to no down-
regulation (Soong et al., 1999), the use of a GnRH agonist short
protocol (Strehler et al., 2001), the use of rFSH versus
combined rFSH and hMG (Mahmoud et al., 2001), and the
non-RCT nature of the study (Gomez-Parga et al., 1999;
Sharma et al., 2001; Meo et al., 2002).

Meta-analysis of recombinant versus urinary FSH

Two other studies were also excluded (Manassiev et al.,
1997, which was cited in Daya and Gunby, 2002; and Serhal
et al., 2000, which was identified during the search). Both
studies used a quasi-randomization method: Manassiev et al.
randomized subjects according to their residence area, while
Serhal et al. randomized subjects by alternating weeks. One
other trial (Ferraretti et al., 1999, cited in Daya and Gunby,
2002) was also excluded as the authors did not use down-
regulation in their study. Another trial (Kornilov et al., 1999)
was also excluded as the authors reported pregnancy rate per
embryo transfer rather than per started cycle. In addition, the
groups were non-matching (40 subjects received hMG and 28
received rFSH), and there was a significant age difference
between the two groups despite claimed randomization. The
method of randomization was not clear, and the authors were
contacted for additional information; no response was
obtained, however.

Although many of the included studies were in fact small,
pooling the data from all 20 (giving a total of 4610 IVF/ICSI
cycles) resulted in no statistically significant differences in the
clinical pregnancy rate per cycle started between rFSH and
urinary-derived FSH gonadotrophins (Figure 1) (OR 1.07; 95%
CI 0.94-1.22) or between rFSH and various types of urinary-
derived FSH gonadotrophins (hMG, FSH-P and FSH-HP)
(Figures 2, 3 and 4).

Although the Kornilov trial (Kornilov et al., 1999) was
excluded, adding these data to the meta-analysis did not change
the overall significance (OR 1.09; 95% CI 0.95-1.24).
Likewise, the addition of data from both the Manassiev trial
(Manassiev et al., 1997) and the Serhal trial (Serhal et al.,
2000) did not affect the overall results (OR 1.05; 95% CI
0.93-1.20).

It was planned to undertake sensitivity analyses if there were
more than 10 trials included in the meta-analysis to examine
the stability of the results in relation to the influence of
pharmaceutical companies (Figures 5 and 6). There was still no
significant difference seen between rFSH and urinary-derived
FSH gonadotrophins in the studies, whether they were
sponsored by pharmaceutical companies, or not. A funnel
plot analysis confirmed that selective publication was unlikely
to have been a source of bias in the present meta-analysis
(Figure 7).

Discussion

hMG contains FSH and LH in a 1:1 ratio with urinary proteins.
Purified hMG can be processed so that LH is separated from
bulk material by using highly specific monoclonal antibodies.
Thus, FSH together with minimal amounts of LH and urinary
protein are collected and lyophilized for use as FSH-P. More
recently however, a more direct process was used in which
highly specific monoclonal antibodies could be selectively
bound to FSH molecules in the hMG bulk material. The
unbound urinary protein could then be removed along with the
LH, thus creating FSH-HP. Accordingly, the FSH content and
type is the same in all types of the urinary-derived FSH
gonadotrophins, the only difference lying in the content of LH
and urinary proteins. The aim of the present study was to
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Comparison:01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)
Outcome: 01 Recombinant FSH vs urinary gonadotrophins (hMG,uFSH-P,uFSH-HP)

Recombinant FSH Gonyéér:?;‘éhins Odds ratio Weight Odds ratio
Study n/N n/N (95%Cl Fixed) % (95%Cl Fixed)
Alvino 1995 8128 6/29 —_— 10 153[045517)
Berger 1999 26187 18172 R 32 1.28[0.63,2.59]
Bergh 1997 531118 421115 —+—— 55 1.42[0.54,2.40]
Dickey 2002 181756 457119 —_— 45 0.78(0.40,1.53]
Diedrich 2002 711354 857373 —a 15.5 0.85[0.60,1.21]
Franco 2000 221860 19760 —_—t 28 1.25[0.59 2 B6]
Frydman 2000 3271139 371139 —_— 6.7 0.82[0.48,1.42]
Germond 2001 9139 3/40 4wy 05 3.70[0.92,14.89]
Ghosh 1999 6122 5125 RN S 08 150[0.39,5.83]
Gordon 2001 11139 23/89 —_— 24 113048262
Hedon 1995 20157 9133 —_—t 17 1.44[0.56 3.69]
Hoomans 1999 26183 26182 —_ 42 0.98[0.51,1.89]
Lerton 2000 27180 23175 PR 37 1.15[0.59,2.26]
Machado 1933 3740 5124 —— 14 0.31[0.07 1.43]
Ng 2001 4120 5120 — a1 038 0.75[017 3.33]
O'Dea 1993 12156 13158 —_— 23 0.94[0.39,2.29]
Out 1995 1791585 107 /396 +E— 207 1.19[0.90,1.58]
RHFSG 1995 12/60 10763 JR 18 1.32[0.53,3.34]
Schats 2000 621247 50/249 R 87 1.33[0.87 2.04]
Westergaard 2001 B5/190 751189 — 116 0.79[0.52,1.20]
Total (95%) Cl) 666 /2360 B06 £ 2250 > 1000 1.07[0.94,1.22]
Test for heterogeneity x?>=15.63 df=19 P=0.68
Test for overall effect z=1.01 P=0.3
12 1 51

Favours urinary gonadotrophins  Favours recombinant

Figure 1. Comparison between recombinant FSH and Urinary-derived FSH gonadotrophins (hMG, uFSH-P and uFSH-HP).

Comparison:01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)
Outcome: 11 Recombinant FSH vs hMG

recombinant FSH hMG Odds ratio Weight Odds ratio

Study n/N n/N (95%ClI Fixed) % (95%CI Fixed)
01 truely randomized ﬂL

Diedrich 2002 711354 851373 514 0.85[0.60,1.21)

Gordon 2001 11138 1129 R - 70 064[0.231.79]

Ng 2001 4120 5120 _— 31 075017 3.33)

Westergaard 2001 £5/190 751189 —B- 384 0.79[0.52,1.20]
Subtotal (95%Cl) 1511603 1761611 o 1000 0.81(0.63,1.05)

Test for heterogeneity x2=0.29 df=3 P=0.96
Test for overall effect z=-1.61 P=0.11

Total (95%) Cl) 151 1603 176 /611 - 1000 0.81[0.63,1.08]
Test for heterogeneity x2=0.29 df=3 P=0.96
Test for overall effect z=-1.61 P=0.11

d2 1 L ]
Favours hMG Favours rFSH

Figure 2. Comparison between recombinant FSH and hMG.

compare rFSH with all types of urinary-derived FSH It might be argued that hMG and urinary FSH are not equal,
gonadotrophins (hMG, FSH-P and FSH-HP) together. as hMG contains equal amounts of FSH and LH (75 IU of each
Furthermore, a subgroup analysis was carried out to compare, per ampoule); by contrast, the FSH-P preparation contains only
separately, rFSH with each of the three types of urinary- a small amount (<5%) of LH, while FSH-HP contains <1% LH.
derived FSH gonadotrophins. Therefore, it may not be justified to include the hMG/rFSH
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Comparison:01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)

Outcome: 03 Recombinant FSH vs purified FSH
recombinant FSH-P Odds ratio Weight ~ Odds ratio
Study n/N n/N (95%CI Fixed) % (95%CI Fixed)
Alvino 1995 8i28 6/29 _ 35 153045517]
Gardon 2001 1138 4i30 4 7 2550728.03]
Hedon 1995 20157 9133 R T S 6.1 1.44[056,3.69]
0Dea 1993 12156 13158 — 83 0.94[0.39,2.29]
Out 1995 1791585 1071396 B 730 1190901 58]
RHFSG 1995 12160 10163 —t 6.4 1.32053,3.3]
Total (95%) CI) 421625 1491609 . 1000 1240381 53]
Test for heterogeneity x2=1.93 df=5 P=0.86
Test for overall effect z=1.78 P=0.08
1 i 5o
Favours uFSH-P  Favours recombinant
Figure 3. Comparison between recombinant FSH and purified urinary FSH (FSH-P).
Comparison:01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)
Outcome: 04 Recombinant FSH vs FSH-HP
recombinant FSH-HP Odds ratio Weight Odds ratio
Study n/N n/N (95%CI Fixed) % (95%CI Fixed)
Berger 1999 26187 18772 R I S 77 1.28[0.63,2.58]
Bergh 1997 531118 421115 +—B— 130 1.42]0.54 2 40]
Dickey 2002 18156 457119 — 109 0.78[0.40,1 53]
Franco 2000 22160 19/60 R I S 6.7 1.25[0.59,2 66)
Frydman 2000 324139 371139 —a— 158 0320481 42)
Germond 2001 9439 3140 — s 13 3.70[0.92,14.89)
Ghosh 1999 6122 5125 _— 18 1.500.39,5.83)
Hoomans 1939 26183 26182 —_— 100 0.93[0.51,1 89]
Lenton 2000 271480 23175 e 8.8 1.15[0.59,2.26]
Machada 1939 3140 5124 — 32 0.31]0.07 1 43]
Schatt 2000 621247 507249 +85— 207 1.33[0.67 204]
Total (95%) Cl) 284191 27311000 » 100.0 1.14[0.94,1.40]
Test for heterogeneity x2=9.83 df=10 P=0.46
Test for overall effect z=1.31 P=0.19
1 i 5o

Favours uFSH-HP

Favours recombinant

Figure 4. Comparison between recombinant FSH and highly purified urinary FSH (FSH-HP)

trials in the meta-analysis on urinary FSH versus rFSH.
However, this argument is not believed valid, as FSH-P and
FSH-HP are subproducts from hMG, and have the same type
and content of FSH. These drugs may not be similar, but all of
them contain the same dose of the same family of FSH—the
only differences lie in their LH and protein contents.
Accordingly, FSH-P and FSH-HP should be grouped together
when compared with rFSH, after which subgroup analysis can
be carried out between each type of gonadotrophin to rFSH. In
support of this concept, a recent report (Sykes et al., 2001) has
grouped the three forms of urinary-derived FSH gonadotro-

phins together (h(MG, FSH-P and FSH-HP) in comparing their
cost-effectiveness with that of rFSH.

In the present meta-analysis, a subgroup analysis was carried
out to confirm the stability of results among all groups. There
was no superiority for recombinant FSH over either hMG,
FSH-P or FSH-HP (Figures 2, 3 and 4).

A subgroup analysis according to IVF or ICSI (Daya and
Gunby, 1999) was not carried out because it is believed that as
long as the trials were truly randomized, then any differences
observed in pregnancy rate could be attributed to the effect of
gonadotrophins rather than to either IVF or ICSI. The purpose
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Comparison:01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)

Outcome: 05 rFSH vs urinary gonadotrophins (excluding sponsored trials)
urinary
recombinant gonadotrophins Odds ratio Weight Odds ratio
Study n/N n/N (95%ClI Fixed) % (95%ClI Fixed)
Berger 1999 28187 18172 —— 351 1.26[063,2.58]
Germond 2001 9/39 3140 +— 3 58 3.70[092,14589)
Ghosh 1939 6122 5125 _ 8.7 1.50[0.38,5.83]
Gordon 2001 11139 23189 —— 256 113[0.48 262
Machada 1999 3/40 5124 — 147 0.31[0.07 1.43]
Mgy 2001 4120 510 % 102 0.75[0.17 3.33]
597247 5891270 il 1000 1.2000.79,1 83)
Total (95%) Cl)
Test for heterogeneity x?=6.07 df=5 P=0.3
Test for overall effect z=0.86 P=0.4
12 i 510

Favours urinary
gonadotrophins

Favours recombinant

Figure 5. Comparison between recombinant FSH and urinary-derived FSH gonadotrophins, excluding pharmaceutical company-sponsored

trials.

Comparison: 01 Clinical pregnancy rate/started cycle (GnRH agonist long protocol)

Outcome: 06 sponsored trials
urinary
recombinant gonadotrophins Odds ratio Weight Odds ratio
Study n/N n/N (95%Cl Fixed) % (95%Cl Fixed)
Alvino 1995 8128 6/29 _t 11 1530455.17]
Bergh 1997 537118 421115 —+—— 6.0 1.42[0.34,2.40]
Dickey 2002 18156 451119 o 50 0.78[0.401.53]
Diedrich 2002 711354 851373 —a— 170 0.85[060,1.21]
Franco 2000 22160 19760 D Ba— 31 1.25[0.59,2.66]
Frydman 2000 321139 371139 —a 73 08204581 42]
Hedon 1995 20157 9/33 R S S 19 1.44[0.56,3.69]
Hoomans 1999 26183 261482 —_— 46 0.95[0.51,1.89]
Lenton 2000 27180 23175 — 4.1 1.15[0.59,2.26]
0O'Dea 1993 12156 13158 —————— 2B 0.94[0.39,2.29]
Out 1995 1791585 107 /396 HE— 228 1.19[0.90,1.58]
RHFSG 1995 12160 10463 PR R 20 1.320.53,3.34]
Schats 2000 621247 504249 4+ 98 1.33[0.87 2.04]
Westergaard 2001 657190 751189 —e 127 0.79[0.52,1.20]
Total (95%) Cl) 607 /2113 547 11980 > 1000 1.06[0.92,1.21]
Test for heterogeneity X?=9.30 df=13 P=0.75
Test for overall effect z=0.78 P=0.4
12 { 5010

Favours urinary

Favours recombinant

gonadotrophins

Figure 6. Comparison between recombinant FSH and urinary-derived FSH gonadotrophins, including only sponsored trials.

of randomization was to generate both control and experimen-
tal groups that were likely to be similar with respect to known
and unknown co-variates. Accordingly, any differences
observed in pregnancy rate could be attributed to the effect
of gonadotrophins, whether recombinant or urinary in origin.
Neither was any subgroup analysis according to the type of
rFSH (Puregon® or Gonal-F®) performed, as was carried out by
others (Daya and Gunby, 1999). This subgroup analysis does
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not allow direct comparison between both drugs, and this
markedly limits any conclusion that can be drawn from such
analysis. Bearing in mind that several prospective controlled
trials have now been published in the medical literature
comparing Puregon and Gonal-F (Tulppala et al., 1999;
Brinsden et al., 2000; Harlin et al., 2000), it was found
inappropriate to carry out such subgroup analysis. These trials
each showed a non-significant difference between the two
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Review: New review
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Figure 7. Funnel plot of odds ratios for clinical pregnancy per cycle
started.

recombinant drugs. Interestingly, no direct RCT has been
carried out to compare FSH-HP with FSH-P, most likely
because rFSH was developed soon after FSH-HP and there was
no benefit in comparing the two. This demonstrates the lack of
available evidence to support the efficacy of FSH-HP.
Validity score assessment (Daya and Gunby, 1999) was not
carried out as the policy of the Cochrane Menstrual Disorders
Subfertility Group does not recommend the use of a validity
scoring system. Because there is no ‘gold standard’ for the
‘true’ validity of a trial, the possibility of validating any
proposed scoring system is limited. While it is possible to apply
basic principles of measurement to the development of a scale
to assess the validity of randomized trials, the relationship
between such a score and the degree to which a study is free
from bias is not clear. None of the currently available scales for
measuring the validity or ‘quality’ of trials can be recom-
mended without reservation (Clarke and Oxman, 2002).
Thus, the present meta-analysis showed that there is no
clinical superiority for rFSH over other urinary gonadotro-
phins. Moreover, there are certain concerns regarding the use
of rFSH. First, it has been suggested that GnRH agonist down-
regulation in some normogonadotrophic women may result in
profound suppression of LH concentration, impairing adequate
estradiol synthesis (Fleming et al., 2000). Therefore, in such
cases when rFSH is used for ovarian stimulation after GnRH
agonist down-regulation, very low serum LH concentrations
may adversely affect IVF outcome (Levy et al., 2000).
Second, in spite of the proven efficacy of rFSH, its
widespread use has been hampered by its relatively high cost
as compared with urinary-derived FSH gonadotrophins (Sykes
et al., 2001). In many countries (including Egypt), patients pay
for assisted reproductive treatment, and this has subsequent
financial implications for both the infertile couple and the
healthcare system. The decision to adopt a more expensive
treatment could result in fewer couples receiving IVF treat-
ment. An economic analysis is therefore required in order to
guide both couples and aid decision-makers, based on the new
data presented in the present meta-analysis.
Recently, the National Institute of Clinical Excellence
(NICE) announced that it will be analysing the cost-effective-
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ness of treatment for fertility in the United Kingdom (Barlow,
2001). This analysis should be based on the best available
evidence in the medical literature, and should not be influenced
by any factor other than the benefit of patients.

Three articles comparing the cost-effectiveness of rFSH
versus urinary FSH have been recently published (Daya et al.,
2001; Sykes et al., 2001; Silverberg et al., 2002). These reports
were supported by pharmaceutical companies (Organon and
Serono), and the issue of direct pharmaceutical company
involvement in cost-effectiveness analysis was raised by the
Editor-in-Chief of the Human Reproduction journal (Barlow,
2001). Concerns are based on previous reports that trials
supported by outside sponsors are significantly more likely to
report positive results than similar trials without such sponsors
(Davidson, 1986; Stelfox et al., 1998). Pharmaceutical com-
panies and purchasers (government and insurers) have influ-
enced the patterns of substitution of existing FSH products by
biotechnology equivalents (Zwart-van Rijkom ez al., 2002).
The marketing strategy used by the pharmaceutical industry to
promote rFSH has also been questioned (Meniru, 1999).

In three reports (Daya et al., 2001; Sykes et al., 2001;
Silverberg et al., 2002), the cornerstone of building up the cost-
effectiveness model was the assumption that rFSH is associated
with a better pregnancy rate per cycle started than with urinary
FSH. The present meta-analysis showed that rFSH is not
superior to urinary-derived FSH gonadotrophins in general, nor
to each subtype in particular. This should not be surprising, as
significant medical benefits in clinical practice have never been
convincingly demonstrated for biotech substitutes such as
insulin and Factor VIII (Zwart-van Rijkom et al., 2002). It
should be mentioned that the Cochrane systematic review
comparing rFSH with urinary-derived FSH gonadotrophins in
polycystic ovary syndrome (PCOS) has shown no significant
difference between rFSH and urinary-derived FSH gonado-
trophins in PCOS patients (Bayram et al., 2001).

The primary efficacy end-point used to show the superiority
of rFSH was the number of oocytes retrieved (Out et al., 1996).
This end-point was chosen because it is the direct goal of
ovarian stimulation, and is the parameter most easily assessed.
However, pregnancy rate is the ultimate goal of infertility
treatment and the take-home baby rate is the ideal parameter
for comparison (Clarke and Oxman, 2002). The three reports
(Daya et al., 2001; Sykes et al., 2001; Silverberg et al., 2002)
have already supported this view and used pregnancy rate per
cycle started rather than the number of oocytes retrieved.

The present meta-analysis is the first in which hMG was
compared with rFSH, and not restricted to the analysis urinary
FSH, as other meta-analyses have done. In addition, it is an
updated meta-analysis that included all studies in which a long
GnRH agonist protocol was used. Subgroup analysis between
each of the urinary gonadotrophins and rFSH was also carried
out.

The present meta-analysis concluded that there is no
evidence of clinical superiority for rFSH over different urinary
gonadotrophins. Additional factors should be considered when
choosing a gonadotrophin regimen, including the cost, safety,
patient acceptability and drug availability. In a society with
decreasing health resources, decision makers should establish
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the cost-effectiveness of one intervention over another based
on the most up-to-date evidence available.
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