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Urinary hMG (Meropur) versus
recombinant FSH plus recombinant LH
(Pergoveris) in IVF: a multicenter,
prospective, randomized controlled trial
To compare IVF outcome in ovarian stimulation protocols with recombinant FSH plus recombinant LH versus
hMG, 122 patients were randomized into two study groups: group A, patients treated with urinary hMG, and group
B, patients treated with rFSH plus rLH. The two groups proved to be comparable to the main IVF outcome (preg-
nancy rate, implantation rate, oocytes, and embryos quality), with an increasing risk of ovarian hyperstimulation in
the Pergoveris group. (Fertil Steril� 2010;94:2467–9. �2010 by American Society for Reproductive Medicine.)
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FSH and LH are well known for playing separate but complemen-
tary roles in the regulation of the follicle, leading to synergistic
actions in stimulating follicular growth and ovulation (1, 2).

The relative importance of LH during the follicular phase and its
role in the stimulation of the follicle is still subject to extensive de-
bate, and questions surrounding the optimal amount of LH in the
stimulation protocols and the drugs used for this purpose are still
controversial (3, 4). Experience has shown that stimulation with
FSH alone is sufficient to achieve optimal results in most
patients (5–7).

Some investigators suggested that ovarian response is evoked
when an FSH serum ‘‘threshold’’ is reached. The requirements
for FSH vary during the follicular phase as follicles grow and
are more sensitive to gonadotropin stimulation (8). Furthermore,
Hillier (9) proposed that in addition to the threshold level of
FSH, the follicle has a finite requirement for stimulation by LH,
which enhances steroid genesis.
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The theory that both FSH and LH are required for the complete
stimulation of follicular maturation dates back 50 to years ago: in
1959, Falck (10) proposed the two-cell, two-gonadotropin theory:
the synergistic action of both gonadotropins is presumed to be
necessary for follicular maturation and steroid genesis.

The administration of exogenous LH with FSH in controlled
ovarian stimulation is obligatory for patients with hypogonado-
tropic hypogonadism (11).

Tesarik and Mendoza (12) showed that the inclusion of exoge-
nous LH resulted in an increase in the number of mature oocytes
and good-quality zygotes and embryos and higher implantation
rates when compared with stimulation with FSH alone.

Some investigators have reported lower estradiol (E2) biosyn-
thesis, lower oocyte and embryo yield, and a higher frequency of
early pregnancy wastage in normogonadotrophic women down-
regulated with a GnRH agonist and stimulated with highly pure
FSH preparations when compared with women stimulated with
hMG or with a combination of hMG and FSH (13–15).

The aim of our study was to compare these two ovarian stimu-
lation protocol in down-stimulated cycles and to confirm the par-
amount importance of LH in endometrial and follicular
development, oocytes, and embryo quality, pregnancy and implan-
tation rate, total number of oocytes retrieval, duration of stimula-
tion, risk of ovarian hyperstimulation syndrome (OHSS).

From July 2008 to September 2009 122 patients were enrolled in
this study with the following inclusion criteria: [1] main causes of
infertility attributable to tubal, idiopathic, or male factors; [2] serum
levels of FSH on day 3 of the ovarian cycle <12 IU/L; [3] regular
menstrual cycle; [4] endogenous LH <1.2 IU/L; [5] normal uterine
cavity. This study was a randomized controlled trial to establish
which down-regulation protocol is most efficacious. The physicians
were blinded to the randomization. All patients were counseled
about the nature of the study and gave their written informed consent
for their participation in the randomization procedure. Our local
ethical committee approved the study. Only the patients undergoing
their first cycle of IVF that satisfied the inclusion criteria were
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TABLE 1
Embryologic characteristics and clinical outcome comparing groups A and B.

Group A (n [ 58) Group B (n [ 53) P value

Days of stimulation � SD 14.1 � 1.6* 10.9 � 1.1* .013*

Total IU of FSH per cycle � SD 3,525 � 232.5* 4,800 � 345* .0047*

Estradiol level at hCG day (pg/mL) 2,056 � 560 1,987 � 699 NS
Endometrial thickness at hCG day (mm) � SD 10.8 � 2.1 11.2 � 3.1 NS

Total oocytes retrieval � SD 4.1 � 1.2* 7.8 � 1.1* .0021*

Mature ocytes (MII), % 48.2* 34.7* .008*

Mature oocytes (MI), % 24.6 30.7 NS
Immature oocytes (GV), % 27.2 34.6 NS

Mean number of embryos transfered/patient 2.4 � 0.7 2.6 � 0.8 NS

Grade I embryos, % 46.2 47.4 NS
Grade II embryos, % 33.6 31.3 NS

Grade III embryos, % 16.0 19.2 NS

Grade IV embryos, % 4.2 2.1 NS

Pregnancy rate per cycle 29.3 (17) 28.3 (15) NS
Implantation rate 12.8 12.1 NS

Canceled patients for high risk of OHSS, n (%) 1 (1.7)* 7 (11.1)* 0.042*

Note: NS = not significant; OHSS ¼ ovarian hyperstimulation syndrome.

* Significant.
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enrolled in the study to reduce the heterogeneity of the patients and
minimization of confounding variables that may have affected the
results.

The patients were assigned to the two study groups after com-
putering randomization: group A (n ¼ 60), patients treated with
a down-regulation protocol consisting of Triptorelin 0.1 mg at
day 21 of the cycle and an ovarian stimulation with hMG (Mero-
pur, Ferring, Saint-Prex, Switzerland) starting with 225 IU from
the second day of the cycle until hCG day; group B (n ¼ 62),
patients treated with a down-regulation protocol consisting of
Triptorelin (Decapeptyl; Ipsen, Paris, France) 0.1 mg from day
21 and with rFSH plus rLH (Pergoveris, Serono, Darmstadt, Ger-
many) starting with 225 IU daily from the second day of the cycle
until hCG day. hCG 10,000 IU was given intramuscularly when
50% of the follicles reached >18 mm of diameter and E2 level
2,540 pg/mL � 467 pg/mL. Treatment monitoring was conducted
throughout gonadotropin administration. Every other day (until
hCG day) a blood sample was drawn between 8 and 9 a.m. in a reg-
ular manner to measure serum E2. Transvaginal pelvic ultrasound
(Sonoace 8000 SE) was performed during gonadotropin treatment.
The partecipants were reviewed at the same time intervals and re-
cieved the same amount of attention from researchers and staff.
Transvaginal US-guided (Sonoace 8000 SE) oocyte retrieval was
done 36 h after hCG injection. The oocytes were then inseminated
in vitro by intracytoplasmic sperm injection, and the resultant em-
bryos were scored according to established criteria: grade A had
a number of six to eight or more equal and regular blastomeres
without the presence of cytoplasm fragments; grade B had fewer
than six to eight unequal blastomeres with or without cytoplas-
matic fragments; grade C were fragmented (>50%) embryos.

Of note, in Italy, only three oocytes are permitted to be insem-
inated; therefore, we performed intracytoplasmic sperm injection
as an in vitro fertilization technique of choice to select good quality
oocytes for insemination.
468 Pacchiarotti et al. Correspondence
The luteal phase was supplemented with progesterone intramus-
cularly (Progeffik 200, Effik, Orion, MI). Ultrasound-guided
embryo transfer was performed at day 2.

Statistical analysis was performed using the JMP software
(version 4.0.4; SAS, Cary, NC). The parameters were compared
using the two-tailed Student’s t test for independent data and the
chi-square test, setting the significance level at P%.05. The anal-
ysis of variance two-way test was also used to analyze continuous
variables, including primary and secondary outcome parameters.
Statistical power calculation was based on an a level of 0.05
(two-tailed test) with 80% power to detect a 20% difference with
50 evaluable patients per group. The difference between treat-
ments was evaluated using a two-sided, 95% confidence interval.
All analyses were adjusted for age stratum in line with the study
design. Correction for multiple comparison analysis was per-
formed using either Bonferroni’s or Sidak’s adjustment methods
by lowering the alpha for each test to 0.0039 with a t value for dou-
ble sided testing: R3.00. The difference had greater significance
of pregnancy and implantation rates when the linear mixed model,
which controls for intrasubject variation was used to compare the
data (P%.001).

Both groups were comparable to the main demographic charac-
teristics (mean age, body mass index, duration of sterility, primary
infertility), as well as sterility factors (tubal, male, and idiophatic)
and main cycle parameters.

Eleven patients were lost during the study: 2 in group A: 1 low
responder (with an estradiol level <100 pg/mL and less than two
follicles enveloped) (1.7%), and 1 because of excessive ovarian re-
sponse leading to a high risk of OHSS (1.7%); 8 in group B: 1 low
responder and (1.6%) 7 for high risk of OHSS (11.1%). The differ-
ence in two groupin term of in risk of OHSS was statistically
significant (P<.005); Finally, 111 patients underwent oocyte
retrieval: 58 in group A, 53 in group B.
Vol. 94, No. 6, November 2010
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As shown in Table 1, we find significant statistical differences
comparing group A with group B in terms of mature oocytes
(48.2% in group A and 34.7% in group B), days of stimulation
(14.1� 1.6 and 10.9� 1.1, respectively, in groups A and B), total
units of FSH administered (3,525 � 2,32.5.1 in group A vs. 4,800
� 345 in group B), total numbers of oocytes retrieval (4.1 � 1.2
and 7.8 � 1.1 in groups A and B, respectively), cancelled patient
for high risk of OHSS (1(1.7%) in group A and 7/11.1%) in
group B).

No statistical differences were found in the remaining
outcomes.

Studies have carefully compared treatment characteristics and
outcomes in patients treated with different medications (16–19).
Urinary hMG contains 75 IU FSH and 75 IU LH, whereas
recombinant FSH is completely free from any LH.

First meta-analyses have demonstrated that hMG was not infe-
rior to rFSH with regard to pregnancy and live birth rates (15). The
van Wely Cochraine review confirmed these data, finding a border-
line significant difference of a 5% higher clinical pregnancy rate in
women stimulated with menotrophins (27%) compared with FSH
ertility and Sterility�
(22%). Recent meta-analyses and reviews demonstrated that hMG
is superior to rFSH with regard to clinical efficiency. Coomaras-
amy (20) concluded his review claiming that if the clinical superi-
ority of hMG is because of the LH it contains, than it might be
possible to add recombinant LH to achieve the same results.

Our finding confirm the hypothesis that treatment with hMG or
with rFSH plus rLH could achieve the same results in term of preg-
nancy rate, implantation rate, and embryo quality, but we find a sta-
tistical difference in oocytes quality, with a better quality in the
hMG group. This difference has leveled because of the total num-
ber of oocytes retrieval, which is higher in the rFSHþ rLH group,
so that total number of MII oocytes is approximately the same.

The reduction of the amount of FSH used in the hMG group also
led to lower cost of the IVF cycle and of the babies born; also con-
sidering the differences in cost of the two preparations there is
a significant money saving for the public health system, although
this was not an issue in our study

Furthermore we have found little increase in the OHSS risk in
the Pergoveris group, which explains the statistically significant
difference in the cancelled patient rate.
REFERENCES
1. Chappel SC, Howels C. Reevaluation of the roles of

LH and FSH in the ovulatory process. Hum Reprod

1991;6:1206–12.

2. Ingilizova G, Tacheva D, Petrova D. Vladimirov Ia

Endocrinology of in vitro maturation of oocytes.

Akush Ginekol (Sofiia) 2008;47:40–5.

3. Daya S, Gumby J. Recombinant versus urinary FSH

for ovarian stimulation in assisted reproduction.

Hum Reprod 1999;14:2207–15.

4. Brodin T, Bergh T, Berglund L, Hadziosmanovic N,

Holte J. High basal LH levels in combination with

low basal FSH levels are associated with high

success rates at assisted reproduction. Hum

Reprod 2009;24:2755–9.

5. Filicori M, Cognigni GE, Pocognoli P, Tabarelli C,

Ferlini F, Perri T, et al. Comparison of controlled

ovarian stimulation with human menopausal

gonadotropin or recombinant follicle-stimulating

hormone. Fertil Steril 2003;80:390–7.

6. Filicori M. The role of luteinizing hormone in

folliculogenesis and ovulation induction. Fertil

Steril 1999;71:405–14.

7. Mannaerts BM, Rombout F, Out HJ, Coelingh

Bennink H. Clinical profiling of recombinant

follicle stimulating hormone (rFSH; Puregon):

relationship between serum FSH and efficacy.

Hum Reprod Update 1996;8:543–57.

8. Kovacs P, Kovats T, Kaali SG. Results with early

follicular phase recombinant luteinizing hormone

supplementation during stimulation for in vitro

fertilization. Fertil Steril 2009 Feb 5 [Epub ahead

of print].
9. Hillier SG. Current concepts of the roles of follicle

stimulating hormone and luteinizing hormone in

folliculogenesis. Hum Reprod 1994;9:188–91.

10. Falck B. Site of production of oestrogen in rat ovary

as studied in micro-transplants. Acta Physiol Scand

Suppl 1959;47:1–101.

11. Balasch J, Mir�o F, Burzaco I, Casamitjana R,

Civico S, Ballesc�a JL, et al. The role of

luteinizing hormone in human follicle

development and oocyte fertility: evidence from

IVF in a woman with long-standing hypogonadism

and usung recombinant human follicle stimulating

hormone. Hum Reprod 1995;10:1678–83.

12. Tesarik J, Mendoza C. Effects of exogenous LH

administration during ovarian stimulation of

pituitary down-regulated youg oocyte donors on oo-

cyte yield and developmental competence. Hum

Reprod 2002;17:3129–37.

13. Fleming R, Chung CC, Yates RW, Coutts JR.

Purified urinary follicle stimulating hormone

induces different hormone profiles compared to

menotrophins, dependent upon the route of

administration and endogenous luteinizing

hormone activity. Hum Reprod 1996;11:1854–8.

14. De Placido G, Mollo A, Alviggi C, Strina I,

Varricchio MT, Ranieri A, et al. Rescue of IVF

cycles by HMG in pituitary down-regulated normo-

gonadotrophic young women characterized by

a poor initial response to recombinant FSH. Hum

Reprod 2001;16:1875–9.

15. Westergaard LG, Laursen SB, Yding Andersen C.

Increased risk of early pregnancy loss by profound
suppression of luteinizing hormone during ovarian

stimulation in normogonadotrophic women

undergoing assisted reproduction. Hum Reprod

2000;15:1003–8.

16. Kol S, Dor J. Symposium: update on prediction and

management of OHSS. Prevention of OHSS: GnRH

agonist versus HCG to trigger ovulation. Reprod

Biomed Online 2009;19:59–60.

17. Kilani Z, Dakkak A, Ghunaim S, Cognigni GE,

Tabarelli C, Parmegiani L, et al. A prospective

randomised controlled trial comparing highly

purified hMG with recombinant FSH in women

undergoing ICSI: ovarian response and clinical

outcome. Hum Reprod 2003;18:337–43.

18. Pacchiarotti A, Aragona C, Gaglione R, Selman H.

Efficacy of a combined protocol of urinary and

recombinant follicle-stimulating hormone used for

ovarian stimulation of patients undergoing ICSI cy-

cle. J Assist Reprod Genet 2007;24:400–5.

19. Mohamed MA, Sbracia M, Pacchiarotti A,

Micara G, Linari A, Tranquilli D, et al. Urinary

follicle-stimulating hormone (FSH) is more effec-

tive than recombinant FSH in older women in a con-

trolled randomized study. Fertil Steril 2006;85:

1398–403.

20. Coomarasamy A, Afnan M, Cheema D, van der

Veen F, Bossuyt PM, van Wely M. Urinary hMG

versus recombinant FSH for controlled ovarian

hyperstimulation following an agonist long down-

regulation protocol in IVF or ICSI treatment: a sys-

tematic review and meta-analysis. Hum Reprod

2007;23:310–5.
2469


	Urinary hMG (Meropur) versus recombinant FSH plus recombinant LH (Pergoveris) in IVF: a multicenter, prospective, randomized controlled trial
	References


