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Comparison of the Recombinant Versus
Highly-Purified, Urinary Follicle-Stimulating

Hormone (r-FSH vs. HP-uFSH) in the Polycystic
Ovary Syndrom Patients who had Antagonist

Cycle with In Vitro Fertilization-Embryo Transfer

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vveess::  Although there are a number of studies on the costs and efficacy of
the drugs which are used in in vitro fertilization (IVF), the data obtained in antagonist cycles
of polycystic ovary syndrome (PCOS) cases are still controversial. The aim of the study was to
evaluate follicular development, pregnancy outcome and cost-effectiveness comparing r-FSH
and HP-u FSH in antagonist cycles of PCOS cases. MMaatteerriiaall  aanndd  MMeetthhooddss:: A total of 102 patients
were included in the study. Patients  were treated  using the same stimulation protocol. r-FSH
(n= 54) or HP-u FSH (n= 48) were given according to the clinician’s choice and the patient’s
preference. RReessuullttss:: r-FSH treatment required significantly less amount to induce follicular de-
velopment and resulted in higher plasma levels of estradiol  on the day of human chorionic
gonadotropin (hCG) injection. Although pregnancy rate in the r FSH group was higher than HP
u FSH group (40.7% vs. 33.3%), the difference was not statistically significant. Total FSH dose
was significantly lower in r FSH group comparet to HP-uFSH (1396.3 ± 131.6 iu vs.1820.14 ±
174.6 iu). CCoonncclluussiioonn:: r-FSH is more efficient than HP-u FSH in terms of total FSH dose. The
Follicular development and endometrial thickness on the day of hCG were better in the r-FSH
group, however these differences were not statistically significant. Although r-FSH is more ex-
pensive, the final treatment cost with r-FSH  per pregnancy was slightly lower although this
difference was not statistically significant.

KKeeyy  WWoorrddss::  Follicle stimulating hormone; polycystic ovary syndrome; pregnancy

ÖÖZZEETT  AAmmaaçç::  İn vitro fertilizasyonun (İVF) ma li ye ti ve kul la nı lan ilaç la rın et kin li ği hak kın da
da ha ön ce ya yın lan mış bir çok ça lış ma lar ol ma sı na rağ men, an ta go nist sik lus ugu la nan po li kis -
tik overli (PKO) has ta lar dan el de edi len bil gi ler ha len tar tış ma lı dır. Bu ça lış ma nın ama cı r FSH
ve HP-u FSH’nin an ta go nist sik lus ya pı lan PKO’lu has ta lar da ki fol li kül ge li şi mi, ge be lik so-
nuç la rı ve ma li ye te et ki si ni de ğer len dir mek ti. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Top lam 102 has ta ça lış ma -
ya da hil edil di. Has ta lar ay nı sti mü las yon yön te miy le te da vi edil di. r FSH (n= 54) ve HP-uFSH
n= 48) kli nis ye nin se çi mi ve has ta nın ter ci hi ne gö re ve ril di. BBuull  gguu  llaarr::  r FSH te da vi si fol li kü ler
ge li şi mi in dük le mek için da ha az ilaç ge rek tir di ve hu man ko ri yo nik go na dot ro pin (hCG) in-
jek si yon gü nün de da ha yük sek plaz ma es tra di ol dü zey le riy le so nuç lan dı. Ge be lik ora nı r FSH
gru bun da HP-uFSH gru bu na gö re da ha yük sek ol ma sı na rağ men (%40.7’ye kar şı %33.3), ara-
da ki fark is ta tis tik sel ola rak an lam lı de ğil di. To plam FSH do zu r FSH gru bun da HP-uFSH'tan
an lam lı de re ce de da ha dü şük tü (1396.3 ± 131.6 iu’ya karşı 1820.14 ± 174.6 iu). SSoo  nnuuçç::  r FSH to -
tal FSH do zu açı sın dan HP-uFSH'tan da ha et ki li dir. Fol li kü ler ge li şim ve hCG gü nün de ki en-
do met ri al ka lın lık r FSH gru bun da da ha iyi dir an cak, bu fark lı lık lar is ta tis tik sel ola rak an lam lı
de ğil dir. r FSH da ha pa ha lı ol ma sı na rağ men ge be lik ba şı na ma li yet bu grup ta da ha dü şük tür
ama, bu fark lı lık is ta tis tik sel ola rak an lam lı de ğil dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Folikül stimüle edici hormon; polikistik over sendromu; gebelik
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e cently, fol lic le-sti mu la ting hor mo ne (FSH)
has ga i ned a cen tral ro le in ovu la ti on in duc-
ti on and has be en shown to be highly ef fec -

ti ve in ac hi e ving su pe ro vu la ti on for IVF. Va ri o us
FSH con ta i ning pro ducts, both de ri ved from ex-
trac ti on and pu ri fi ca ti on from uri ne or from re-
com bi nant tech no logy ha ve be en de ve lo ped.1,2 In
the early 1980s, pro duc ti on of pu ri fi ed FSH was
ma de pos sib le by the de ve lop ment of af fi nity pu ri -
fi ca ti on pro ces ses using poly va lent an ti bo di es that
yi el ded a re la ti vely bi o lo gi cally pu re FSH ex tract
con ta i ning less than 1 IU of LH ac ti vity/75 IU FSH
but still be ing con ta mi na ted with 95% of uri nary
pro te ins. The im mu no ex trac ti on of uri nary FSH
using mo noc lo nal an ti bo di es has re sul ted in the cli -
ni cal ava i la bi lity of HP-u FSH, con ta i ning less than
0.1 IU of LH ac ti vity/75 IU FSH and less than 5% of
uni den ti fi ed uri nary pro te ins and co uld be ad mi -
nis te red sub cu ta ne o usly. Re cently, bi o tech no logy
has ma de ava i lab le for the first ti me a re com bi nant
hu man FSH pre pa ra ti on which has be en and is be -
ing mar ke ted in a num ber of co un tri es. Be ca u se
FSH ne eds to be glyco si la ted for bi o lo gi cal ac ti vity,
r-FSH is pro du ced by ge ne ti cally en gi ne e red mam-
ma li an cells, in which ge nes co ding for the FSH su -
bu nits ha ve be en in ser ted. Only a mam ma li an cell
can glycosy la te the FSH pro te in cor rectly thus en-
su ring full bi o lo gi cal ac ti vity.

Ad van ces in pu ri fi ca ti on tech ni qu es ha ve led
to the in ven ti on of the HP-u FSH with a spe si fic
ac ti vity of >9000 iu FSH /mg pro te in, which can be
cha rac te ri zed and con trol led by physi co-che mi cal
tech ni qu es.3

It has be co me pos sib le to pro du ce FSH for the -
ra pe u tic use with the app li ca ti on of re com bi nant
DNA tech no logy.4 r-FSH shows mi nor dif fe ren ces
in the struc tu re of the car bohy dra te si de cha ins and
con ta ins mo re ba sic iso hor mo nes than the hor mo -
ne from  na tu ral so ur ces.5,6

Se ve ral cli ni cal tri als we re per for med to com-
pa re the ef fi cacy of r-FSH and HP-u FSH in in du -
cing su pe ro vu la ti on in wo men un der go ing as sis ted
rep ro duc ti ve tech ni qu es. Cli ni cal re sults of com pa -
ra ti ve stu di es in ves ti ga ting the ef fi cacy of r-FSH vs.
HP-u FSH on lar ge pa ti ent gro ups are still con tro -
ver si al.7

Polyc ystic ovary syndro me (PCOS) is a com-
mon en doc ri no pathy and af fects 5% to 10% of wo -
men in the rep ro duc ti ve age. The syndro me is
sur ro un ded by con tro ver si es re gar ding both its di-
ag no sis and tre at ment. The ne ed to es tab lish uni-
ver sally ac cep ted di ag nos tic cri te ri a led to the
Rot ter dam me e ting in 2003, du ring which ex perts
on PCOS from all over the world ar ri ved at a con-
sen sus re gar ding the di ag no sis of the syndro me.8

No wa days, se ve ral fac tors are con si de red in
plan ning the tre at ment mo da lity and cho o sing the
go na dot ro pin type in IVF. One of them is the cost
ef fec ti vity and pa ti ent com fort. In this study, the
ef fi cacy and cost of r-FSH and HP-u FSH pre pa ra -
ti ons we re com pa red in an ta go nist cycles of PCOS
pa ti ents.

MA TE RI AL AND MET HODS
This ret ros pec ti ve study ai med to com pa re fol li cu -
lar de ve lop ment and cost of the rapy with eit her r-
FSH (Pu re gon® 300 Sche ring-Plo ugh, USA) or
HP-u FSH (Fos ti mon HP® 75 İBSA, Swit zer land) in
wo men un der go ing IVF-IC SI (in tracy top las mic
sperm in jec ti on) tre at ment.

The pa ti ent cha rac te ris tics (ba sal hor mon le v-
els, du ra ti on of in fer ti lity and ages of the pa ti ents)
we re analy zed. The gro ups we re ho mo ge no us in
terms of the se pa ra me ters. The ca ses in whom tes-
ti cu lar sperm ex trac ti on (TE SE) pro ce du res we re
per for med we re not inc lu ded the study. The pa ti -
ents who se body mass in dex (BMI) > 30 we re not
inc lu ded in the study. The gro ups we re not com pa -
red in re la ti on with BMI.

In all ca ses, pi tu i tary gland was down-re gu la -
ted with Cet ro re lix (Cet ro ti de® 0.25 Merck-Se ro -
no, Swit zer land) in an an ta go nist pro to col star ting
on the sixth or se venth day of the cycle  ac cor ding
to the fol li cu lar growth (when the le a ding fol lic le
re ac hed to 13-14 mm), and E2 le vel (when the le -
vel ex ce e ded 600-800 pg/ml). Cet ro re lix was con ti -
nu ed un til the day of the hCG. Con trol led ova ri an
sti mu la ti on (COS) was per for med with eit her r
FSH or HP-u FSH star ting on cycle day 3. Ave ra ge
FSH star ting do se was 225 IU and the do se was in-
di vi du ally ad jus ted ac cor ding to the pre vi o us tre -
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at ment cycles, BMI, and age. Fol li cu lar de ve lop -
ment was mo ni to red and do se ad jus ment was do ne
ac cor ding to E2 le vel and ul tra so nog rap hic me a su -
re ments. When at le ast thre e fol lic les re ac hed 17
mm si ze, hCG (Pregnyl® 5000 IU × 2, Sche ring-
Plo ugh, USA) was ad mi nis te red for fi nal ma tu ra ti -
on. Trans va gi nal ul tra so und-gu i ded ne ed le
as pi ra ti on of fol li cu lar flu id was car ri ed out 35 to
36 ho urs af ter hCG ad mi nis tra ti on. Im me di a tely af -
ter fol lic le punc tu re, the oocy tes we re in cu ba ted
for 2-4 ho urs in the in cu ba tors, and then hya lu ra -
ni da se (Vit ro li fe, Swe den AB, Kung sbac ka, Swe-
den) was app li ed for de nu da ti on pro ce du re. In all
ca ses, IC SI was per for med. Se men samp les we re
was hed by using gra di ent met hod. Iso la te sperm se -
pe ra ti on me di um (Ir vi ne Sci en ti fic, San ta Ana, Ca l-
i for ni a) and Qu inn’s sperm was hing me di um (Sa ge,
Trum bull, CT, USA) we re used for sperm pre pa ra -
ti on. G-MOPS plus, G-IVF plus, G1-plus, G2-plus
(Vit ro li fe, Swe den AB, Kung sbac ka, Swe den) we re
the me di a which we re used for emb ryo cul tu ring.
Emb ryos we re clas si fi ed ac cor ding to the num ber
of blas to me res, per cen ta ge of frag men ta ti on and
blas to me re ap pe a ren ces as type I, II, III or IV on
1st, 3rd and 5th days. Up to thre e emb ryos we re
trans fer red in to the ute ri ne ca vity on day 2, 3 or 5,
af ter oocy te ret ri e val. All trans fers we re ma de by
using Roc ket Thin wall Trans fer set (Roc ket Me di -
cal, Hing ham, MA,USA).

Lu te al pha se sup port was gi ven by trans va gi -
nal pro ges te ro ne ad mi nis tra ti on (Cri no ne %8 va gi-
nal gel® Merck-Se ro no, Swit zer land). Pro ges te ro ne
ad mi nis tra ti on was ini ti a ted on the oocy te pick-up
day and con ti nu ed for 12 days (un til the se rum be -
ta hCG me a su re ment day). In ca se of preg nancy,
pro ges te ron was gi ven un til the 12th ges ta ti o nal
we ek. The cycle can cel la ti on ra te was not cal cu la -
ted sin ce such pa ti ents we re not inc lu ded in the
study.

The pri mary end po int of the study was the
cli ni cal preg nancy ra te af ter IVF-IC SI tre at ment.
Cli ni cal preg nancy was de fi ned by the pre sen ce of
a fe tal sac on ul tra so und exa mi na ti on 6 we eks af ter
emb ryo trans fer. Se con dary va ri ab les inc lu ded the
num ber of tre at ment days, the to tal do se of go na -
dot ro pin ad mi nis te red, the num ber of oocy tes ret -

ri e ved, the num ber of ma tu re oocy tes in ca se of IC -
SI and plas ma le vels of es tra di ol on the day of hu -
man cho ri o nic go na dot ro pin in jec ti on.

Stu dent’s t-test, one-way analy sis of va ri an ce
(ANO VA) and χ2 tests we re per for med. Dif fe ren ces
we re con si de red sig ni fi cant at p< 0.05. Re sults are
ex pres sed as me an ± SD.

RE SULTS
A to tal of 102 pa ti ents we re inc lu ded in the study
and only one cycle was used for each pa ti ent. Fifty
fo ur pa ti ents we re tre a ted with r FSH whi le HP-u
FSH was used for 48 pa ti ents. The pa ti ent cha rac -
te ris tics of both gro ups we re com pa rab le (Tab le 1).

The cha rac te ris tics of the pa ti ents we re si mi -
lar. The pa ti ents’ age, du ra ti on of in fer ti lity, ba sal
FSH le vels, ba sal E2 le vels and pro lac tin le vels we -
re eva lu a ted, ho we ver but the re was no sta tis ti cal
dif fe ren ces.

The fol li cu lar de ve lop ment was bet ter in r-
FSH gro up but the dif fe ren ce was not sta tis ti cally
sig ni fi cant. The num ber of the fol lic les lar ger than
12 mm in di a me ter we re hig her in num ber on the
day of the HCG ad mi nis tra ti on in the r FSH gro up,
but it was not sta tis ti cally sig ni fi cant. Num ber of
fol lic les >18 mm and si ze of do mi nant fol lic le on
the hCG day we re com pa red but, the re was no sta-
tis ti cal dif fe ren ce. To tal do ses of FSH, E2 le vels and
en do met ri al thick ness on the day of hCG ad mi nis -
tra ti on, and du ra ti on of sti mu la ti on are pre sen ted
in Tab le 2. Me an to tal FSH do se was 1396.3 ± 131.6
İU for the r FSH gro up, and it was 1820.14 ± 174.6
İU in the HP-u FSH gro up, and this dif fe ren ce was
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Characteristic r- FSH (n= 54) HP-u FSH (n= 48) p

Age 26 ±  2.33 30.4 ±  2.6 ns

Duration of infertility (year) 5.3 ±  0.51 5.6 ± 1.09 ns

Basal FSH level (iu/l) 6.11 ±  0.51  6.53 ±  0.62 ns

Basal E2 level (pg/ml) 50.14 ± 10.2 47.88 ±  9.13 ns

Prolactin level (ng/ml) 13.08 ±  1.31 14.22 ±  3.01 ns

TABLE 1: Characteristics of the patients.
Values are means ± SD.All P values were not 

significant statistically.

ns: not significant.



sta tis ti cally sig ni fi cant (p= 0.0001). The preg nancy
ra te was slightly hig her in r FSH gro up, ho we ver
preg nancy out co mes (e.g abor ti on ra te, mul tip le
preg nan ci es) we re not as ses sed.

Both HP-uFSH and r-FSH we re very well-to -
le ra ted by the pa ti ents. No syste mic ad ver se ef fects
we re ob ser ved and  no se ve re ova ri an hypers ti mu -
la ti on syndro me (OHSS) oc cur red.

To tal do se of FSH per preg nancy was lo wer in
r-FSH gro up. In spi te of the fact that the me an ex-
pen se per 75 IU go na dot ro pin for r-FSH we re mo -
re ex pen si ve, the fi nal tre at ment cost for
preg nancy was not sta tis ti cally sig ni fi cantly dif fe -
rent bet we en two gro ups. Ex pen se per preg nancy
was 2392 TL and 2419 TL for r-FSH and HP-u FSH,
res pec ti vely (Tab le 3).

DIS CUS SI ON
Re com men ded third-li ne tre at ment in PCOS is IVF
be ca u se this tre at ment is ef fec ti ve in wo men with
this di se a se. Da ta con cer ning the use of sing le-
emb ryo trans fer in (yo ung) wo men with PCOS un-
der go ing IVF, which sig ni fi cantly re du ces the
chan ce of mul tip le preg nan ci es, are awa i ted. Se ve -
ral sti mu la ti on pro to cols ha ve be en pub lis hed for
the tre at ment of pa ti ents with PCOS un der go ing
IVF: GnRH-ago nist as so ci a ted with hMG or re-
com bi nant FSH and GnRH-an ta go nist as so ci a ted
with hMG, HP-u FSH or re com bi nant FSH. Cur-
rently, the most wi dely ac cep ted stan dard pro to col
is the long de sen si ti za ti on pro to col as so ci a ted with
FSH. Ho we ver, long pro to col re qu i res mo re ti me,
vi als and in jec ti ons.9-11

In prin cip le, ano vu la ti on is not an in di ca ti on
for IVF. Du ring the past de ca de, an im por tant in-
cre a se has oc cur red in the use of ovu la ti on in duc -
ti on re gi mens, ma inly tho se using go na dot ro pins.
The lo gi cal the rapy for wo men with PCOS is in-
duc ti on of ovu la ti on, es pe ci ally by clo mip he ne cit-
ra te ad mi nis tra ti on, and in ca se of fa i lu re, by using
exo ge no us go na dot ro pin the rapy. The ma jor com-
p li ca ti on of ovu la ti on in duc ti on is the 10% mul tip -
le preg nancy ra te, es pe ci ally af ter the use of
go na dot ro pin the rapy. For this re a son, use of go na -
dot ro pins may be qu es ti o ned.9,10

Hig her num ber of oocy tes we re ret ri e ved and
hig her cli ni cal preg nancy ra tes we re ob ser ved in
the r-FSH gro up and cost of the tre at ment was lo -
wer, but no ne the dif fe ren ces bet we en the gro ups
re ac hed sta tis ti cal sig ni fi can ce (Tab le 2). Tre at ment
with r-FSH re sul ted in a sig ni fi cantly hig her num-
ber of re co ve red oocy tes com pa red to the HP-u
FSH gro up, and this ad van ta ge of FSH was as so ci a -
ted with a lo wer smal ler of vi als ne e ded to re ach
the cri te ri on for hCG ad mi nis tra ti on. This fact was
men ti o ned be fo re in a num ber of stu di es.11,12

Streh ler et al. as ses sed 578 pa ti ents.7 Tre at -
ment with hu man me no po sal go na dot hro pin
(hMG) was used in 282 pa ti ents, whe re as 296 pa ti -
ents we re tre a ted with r FSH. In terms of the cli ni -
cal preg nancy ra te, no sig ni fi cant dif fe ren ces
bet we en the two sti mu la ti on re gi mens we re de tec -
ted.
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r  FSH HP-u FSH P

Total FSH dose (iu) 1396.3 ± 131.6 1820.14 ± 174.6 0.0001

Duration of follicular 9.61 ± 0.28 10.12 ± 0.31 ns

phase (day)

Endometrial thickness 10.3 ± 0.39 10.58 ±  0.48 ns

on HCG day (mm)

No.of follicles 12-17 mm 9.91 ± 1.41 9.11 ± 1.71 ns

on HCG day

No.of follicles >18 mm 3.12 ± 1.05 2.95 ± 0.86 ns

on HCG day

Size of dominant follicle 19.18 ± 0.68 17.55 ± 0.54 ns

on HCG day (mm)

E2 level before HCG 1885.3 ± 302 1696.17 ± 251.42 ns

injection day

TABLE 2: Outcomes of antagonist protocol used in 
patients with PCO and comparison between r FSH and 

HP-u FSH.

r-FSH HP-u FSH P

Mean expense per 58.06 30.89

75 gonadotropin unit (TL)

Mean expense per cycle (TL) 975.4 ± 71.32 806.84 ± 64.2 ns

Percent of pregnancies (%) 40.7 (22/54) 33.3 (16/48) ns

Expense per pregnancy (TL) 2392 2419 ns

TABLE 3: Expenses of the two treatment groups. 

ns: not significant.

TL: Turkish liras.



Bergh et al. car ri ed out a pros pec ti ve, ran do -
mi zed study in two cen ters to com pa re the ef fi cacy
and sa fety of r-FSH and HP-u FSH in wo men un-
der go ing ova ri an sti mu la ti on for IVF inc lu ding IC -
SI.13 A to tal of 235 pa ti ents star ted a long
go na dot rop hin-re le a sing hor mo ne ago nist pro to -
col: 119 re ce i ved r-hFSH and 114 re ce i ved u-hFSH
HP (150 IU/day) for the first six days. To tal FSH
do se was sig ni fi cantly less (p< 0.0001) in the r-
hFSH gro up com pa red to the HP-u FSH gro up. The
cli ni cal preg nancy ra tes per star ted cycle and per
emb ryo trans fer we re 45 and 36%, and 48 and 47%,
res pec ti vely in the r-FSH and HP-u FSH gro ups
(not sig ni fi cant). In conc lu si on, it was fo und that
r-FSH was mo re ef fec ti ve than HP-u FSH for in du -
cing mul tip le fol li cu lar de ve lop ment.13

Fi nally, the se com pa ra ti ve stu di es de mons tra -
ted that r-FSH has sta tis ti cally sig ni fi cant ad van ta -

ges in terms of ef fi cacy, re sul ting in gre a ter num-
bers of fol lic les and oocy tes ret ri e ved, alt ho ugh the
amo unt of go na dot ro pins ad mi nis te red was lo wer
and the tre at ment pe ri od was shor ter.14 Ba lasch et
al. fo und the smi lar re sults.15 OHSS did not de ve lop
in our pa ti ents be ca u se of clo se mo ni to ring of fol-
li cu lar de ve lop ment and es tra di ol me a su re ment.

The op ti mal sti mu la ti on pro to col is still un der
de ba te in PCOS pa ti ents. The re is a ne ed to per-
form furt her ran do mi zed con trol led tri als com pa -
ring FSH sti mu la ti on pro to cols with use of GnRH
ago nists ver sus GnRH an ta go nists.16

In conc lu si on, the pre sent study shows that
both HP-u FSH and r-FSH can be sa fely and ef fec -
ti vely used in an ta go nist cycles of PCOS ca ses. Al-
though slightly more effective than HP-u FSH,
r-FSH seems to be efficient to decrease the cost of
the treatment.
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