[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

oo CJ’ S g § 0 ASER 95
Ay Sl Zilig Sleds 5 S e ple oK1

N (WRY 5 VAY = Yoo aomis F o5led o5y Ul

Mo 0L 55 GMESass Wl 3 Jss5,8 5 henslS Ll anylie
Olassl SKuS ook 4,

\ . . [ Y L) R T
Wbéﬁwnw;ﬁﬂ%w‘jrwﬁkgéJv‘jWn LF’L"’>)§’L€'H

g (K pshe ol€ils ¢ Ky 0aSK2ls Olasls 5 0L 0,5
A (K sk oS (il (S 5 0dSn g (e il (Sl (S i S
g (K sk oS (S Kl (plazl (K25 05 8
A3 S e oSl (Kb 0Ll ¢ g il i eS|

oS

S 335 o 5 pyia s, b Sglize glag s OF Ol g & el (NS S5 pie ookl wls Jle Sl s
23 8 595 SR s b dasad s e lS  addllae cpl s dies (I8 oS S o slag)ls 5 Jasa A s (A slS) Sz
sl 438 S 55 anglie 3y 90 (559,00 Olejys

SlS 4 oS anrl e (IS pe Joas 6 4 e Sle Yoo islar sladals b al3TIS S 5o 2la Sy 5 5l
3950 ety (Sas g 555 3133 ol 8l HAE S S bglay B S ey WAPSAYAL Lol b gty bl
WV 50 03 fagdil Calinsds o NS Sass b3 8 a0 (o2l IS5 ol 50 o BT 5 VY S g0ty A slS b Jajo A e 3
A2 aub (BHCG) Kl 05 cns b Kol 55005 5 1S g b S5

Salis 05,5 93 m (P>0/00) w2l (ghls e sl andllas glanl 53 (505l 9 SIS pex Glasuize K ey S 4o tlaaily
3358 o8 3 1o IS o3, 058 55 2oy VYIYF 5 o3 VVIOY ) Shal 0lin (Pv/8) S5 A5 5 51 5 sms
21 des S 03,8 5l 2aS (5,05 ame sabay Jg5a,d 05,8 53 ekl Cualies (P>0/00) Gl s gy oolse s s ke (P=2/V4
AP<e/veeN) sg 22 VOAYVENV/SY Jg50,3 09,8 SIAVY/FRY /MY U S 05,8 53 IS 55 8 glil Jgedl 2l Ol 50

S 4 93 A g 03 i (IS SasS pde 51 36 (65 05L0 Olays 53 Jssad 5 dea S b r Olpoe 4 s o Jaiay 35 S At
g b dlg e g LS b 4 S (S5 03 910 93 0l 5593 Soleay Lo,8 Kl 5 (5 M8 Sass Sl sl sl g5 g0 Ol e
gl STl g 95ls SE5lee 5 4 e Glew Jeo 4

G2 Ol KzaS ki 33,3 o slS 1S O3l

ANNE dlae o ,ndy =40 /4/Y0 tdlie il s

s $<.2ﬁ C)l.c oKiils ‘;Q‘f-. oISl ‘J@\iﬁ*

E-mail: rahmani@bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

YA 5ol /Y eyl \.Jujli Ju

s ;...]o/ \4a¥

) el
L dois A cdwslS 650 4 Slidss &5 =
20N 5 E ) cl e oLl ol i gsls
b disA 5 el Jadlas cnl o bl res
Olys 53 (Vo) S 5 bl s B,
i 3550 (NS Sss phe e Lol

sl a3 S 13

B TSREIPY

Shaals U Ll ol s adlas 34 sl
cleay 21U 4 e Ohley olal S eSS
COTAS ladle b s o2y 8 Sess pus
ol Lss 058 anrle fadlyl oKl 4 YA
el oKls G 5 tagh 6yd s anllas
by oo el 0din S sl eds Sy
5 doss Yool s Aoy 0 Wl B 8 ks
53 o3 V5 he3 Y0 6y S 5s s Sl Ol
el 035 S8 AV 05 S

55 St sl slat slael 1 sslizad b Olyle
Log,S 5o 8 e S 8 e 8 00 5l S
Slas el Bk axdlas 3l S asbyls, dsl
3 Kom Jbp SV s s s B
L5 P R T
A3y (S Sy s

corols L) Jass A e sl es S Gl
03,5 5 oS ke VIO sla o 3 L (LIS (S
L (Ol Ol 0558 012D Ao sdS (s )ls g
53 Gl el el e e S e O sla o

S g 5550 Sdeay SAels e 555 51 5l

dedie

SIS S pde okl sl e ) e
Locilie glagls O Ol cgr 45 il e
238 o s Sslie gla s,

S b o ooyl 31 d3s,d 5 Ol pe ae S
OU3 5o sls s 220 Olles (pl Oleys (615
Ol cleas gyl pl IS phe 4 Sl
o8 sl Olsss rows ssbas esle g 5 U
" S Sl el A3l e e Sl
2 Py @SS Sl sl doys AP s
psdr Sl 4 e 3l Aoy O s
ST R+ ERCH R GUR X B RS
S5 kS Ol UL sl 5t s
o ot b Dl e IS e L S5 e
Al e mez Oy 53 YL

SBleg,T oS s Olgea " Jis,d el gladle 5
o dag L1 Jis Al edd dedlS Kl
gl 0k 3l e 5 Al o Gy 53 354) obS
Jds wlo sblossl wsl Jlee b 3o 508
L R F e P SCL T P PR Y
Jisfd pes 335 o Jlless J=ls s,
e Sl il el VSIS 56 s
DTSN NET [ P BN A PR ST RSP
s Gl e RIB o SlS S S ek
251 055l Slaedi 1S (555 S e slS D
.(\=V)

Joss A e glajss odd plnl Slids b
SAE) asls Sl ol (@fdl.f V/IO-0 =Y/0)

o3 S Ol oiay VL0 Ssen O e 5 (4

! Clomiphen Citrate
? Letrozole


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

V40 / StS ok 53 U303 5 i slS 3

JlJK..h_,u?L:-)

ol 4 Cul sn S asiie 0L e g Latls
53 Bl s anlllan 5550 05,8 55 o (golslns
3 Sl sz s B S e W0 Jsss P es S
ﬁ.@}xse);); iy LS andllas 5les 6 YO
5 Sl i 4Ly asd S S )

.JJJJ&JJ\:-JLYOL;]&?.L:«J@JJ\;&)lf
Wiloslls fuly o B G 4 a5 sbiladl 4 VO 4
033035 53 5 dsss 8 o B Y b sl es S s
MY foeme 53 a5 S oo doeplS 0 BT (0
Gl 03 ST L Sl WY 5 dass A L S
g ‘u.<l.al;- 4oy LoLldd i de s
oo e w B YO ol Bl 5 S
b e AY 5 m S H T EY0 Gl s K
33 3 daisA e 3T b dsl e S 5 Wl
S el ol gt AadlS o BY L pgs ey S
Gl 03 A S L IS YO 5 Jass A L IS TA

LA sl AJ;-JA

aallae 3550 Olsless gl 5 31,5 gos MBI () Iy

P daglS ey S JasadesS e

AN 4 YO/VE£ONY YE/0F£0/10 o
YE ¥/ QEY/Y Y/FALY/YE Gasokb o
its A 759 adsl 5oL
its AN ¥\ PSR
EY YO/ £)/AA YY/A£Y/¥ ( ol S A0 035 sl
S S It

i O\ 0+ /4A O/AFETA
AN (i el 5 o)
Al ) o3 ) L g5

LY VA A£Y/\ YIYY£V/A
Al i

VAV FONARYYAY FFAVEYY/YY (G e £ 52) d sl

A5 5,5 0 kiS K 5 O g0 50
+/40 AVAREATAN ATAREAVIN

G s £ Mol pg Al L)

A\ ARIAREATAL Yo/ VA£Y/VA (ke 05 50) SV
Ol olsden (52

/40 TYYE)IA YY) YA TR SIS

Gl 1550) S5

A5 oSS o Opaspn LH 5 050558 FSH U5 S s 05050
Sl Ol il Sile TSH

5 n Dl Gl 2P S o ol IS o
l558) Bl Sssm Sael VF LAY 5y, s
D) Jash izl 25 e lesl 5 (Fees
2 el (b et LS5 eaS 3Lk
YASYY o Sl SO0 S S5l
Av=Yer Cgllae as 5 gl el 5 el
el 35 dS5 o il sl ke /08550
Al Oy (i ey 553l S 55) hCG

3 S s
Caas b ol s azia sl Sl AWE
wh 3 el Sl B8 Ssw 03 i U
S ST am K 55 (Saels s 53 ol
Olan b 35 03l s ey L3 sl 1o U
Coyoil st 0> pasls wlsl 1y sols L3 s
oo A 5 et GBS Gk sl Sss
2P e ot e e U )l s SLS
Conds IS K Ol 5 il aalsl
33 53 skl Calis 5 aasls ol (Sl

.J..:C,.:ja‘jjg

ol Jolos s 52
Lol el ey 5 Lap b eSS 51 ey Laesls
SPSS (sl Ll 3 5l esliul b 5 A o3l 3 5ealS
s WO ilss (SPSSdncChicagodLUSA)
ek 5 a0 SIS ssdeme 5t a0
Ssbias o Olgeas P<e/00) 5 263 13 &bl

lasil,

E) L;QK..:%LAJT C)LA);&.A cd)j)l.gu Cf cd)‘.})l{


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

WY 5l /ol oao 3l Jl

s ;...]o/ \RYd

wbajreJ;J:Cﬁ&JJ‘:&)f&}:ﬁ (f ,JJ.\>

deaglSos S dosaPesS

wle

(%) (&)
A v el s
q q Olasss S
! A Ol CanS ol o 40 (532 55>
AA AY as,le O

5o om ol Sl s e edalin oS 4 Siles
Wl sy anlllas sy5e 058 5 3 L54lse
Lo slS 0,8 53 IS a slila sl el Ol
VOANEVV/EY 55,8 05,8 5 5 \VY/2Y oYY
53 skl Culbs ol (P<e/ven)) dil

Al o O Jodr bl 05 S 52
Calbed o ol Cules O Jsdr 4 ax 5 L
313 sy dadlS 5 Jassd 058 53 3 sl
AeS U335 3 058 55 skl Cubs &S g a

! 63 g

AJLEAJJreJ;J:CﬁjAJJHQW (0 :JJ.\>

3 SR WO Jsss A L edd Oleys gla [ IS
S ST 8 Ol il IS YPA LaslS L
e T o5, B ¥ i s
et 535 GRIBI L P =Y s e
S 5 il sl J S s ol 05 8 5o
Ao slS 5 Jass A s S om IS A5 L)

Sl 5 gy (P=2/4 5 Y=12/414)

aalllas 3540 095 9

s J S 8 s J S 8
(JSKew) deagls b (JSe) Jg39 3 b

J)‘}AJ;-AAA):&

i Y o)
124 vy oA Y
o i AT
VYV (LX) VY8 (OY/44) o

Y odsar bl noes S e (Sl Ol
(P=+/AY 5 x¥=+/2 V) s3ls 5 Ll b il
02 il s 058 55 o (Shal> b 51 s
L edys 03 S 53 3 Skl oy Go e

(P=+/14)

o_,;_,)J:)'_,: u,aLJﬂg.{bl:- Q|)=A(Y'J_’J:-
AJJU:.AJJ_,A

23 gl Culis 23 jagdil Culis ™

P A glS 0y S Jsss P esS e

SIS POV JP " < WA als
ey V/OY£+/0) V208 o)
e /Y /P $/AE+/FA oY
e Vie/oen) ANETIAL oS Y

&

o

Slr ey S8 sl nimls Sl isls
Ol o ple &S b o IS Sss S oo
o OF s ol Ol (gl I8 Sss VL
8 s Mitwally)  JIy cwe il e
oIl S Olpw cle a5 W5 S Ol (Casper)

A_,J:):ﬂb:‘.\ﬂ a_’;_):u;h\,ﬂ.b.? 0 ge
SR bl deflS S il a5 s

Slays 5 e Obeys 5,40 ls
A A5 oA
FARTAYA YAYZRNY B
VAMARE A AT
JANALS YA o

CJ)UJ S ols LRt e); 93 Lio )40 gi.i
.(P=~A”\)>J§J>l>_uw|ajjfj:&ﬁ)Ew\)'\béj\;tm

Aok o ¥ sl Gllas os)ls 25l


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

VAV / SzS s potiw 53 J355,3 5 e glS i

JlJK..h_,u?L:-)

5 eSO 5 (Al-Fozan) 0l 4l
adlae 5 oS ol 13 anlie 5 5 1, s d
o35 55 5 el culbis s gkl OUT
e slS 05 S 55 hie Olpe Js i edalis
(0F) 55 NL

Js558 058 53 sl Culs Lol anllas 5
035 Slslme (g bl LMl 45 ol 2eS A S
Ol (Gregoriou) 5,8 5 aalas L &S oo
Sslaze (JIrge) o asdllas L Js (V) ol
55,3 05,5 55 Sl &S Conl Lites 5l 45 ol
V) cwl SNL

5,50 5> (V) (Bates) s 5 (\A) (Hurst) o yla
393 Gl e addlee wilan Ao S 500 LI )
L deaslS Lo asdllae ol anils Ji5e Jbp sbas 1
s oedd e G bl ey ees b dsis A
25 55 0d sl & das e 0L L alee
5 GBS [l Eel Wl e 5 02g Jlok]
5> Jaisd Sals ed 4 e s b s S Sl
L SOl sols S a4 hled Ohles 35050 &
PR CH eV P R NP R PP
o2olss s e Ol Jeod 4 xS L S
Ly Sl sl

erosiie 5 A glS aS Wil esls Ol Sladlee &
A5 ol Oleys Jsl b Olgsas Ol5 0 1)
Al oY (g mmy Slallas i a2 S
tglie pnysiie 5 LS L1, Jass A 5 (e st
(Yo) s

il o5l gy Of colil I cdew Wl
@bl s 5l e ol e o3 WO
3 dS 0s 8 93 3 IS S wps 8 et
32 o S plaly sl gl sl Js5s A
Ohbey ol 03 0L oul L Olg e sl
G anly & 55 eslinal Olys Jsl b Ol pea
A(F) wil o Olewes (Badawy) (sslsl asdles L
Ao oS wilen Jyis,d 5 Conl Adies o elS
srwle 4 3L S Sulse e 5 ol S
5 (\)) (Begum) f&, 2 Ll () 3l (g xS
Jdsssd e sls olis (OY) (Polyzos) s L
B . LI IS S WL
S s GRlB L s sl gslas 05 5 53
Soloss 85 Sl gl Ll 3510 5 5m s Shals L
AYL s bandli (led S50 ol e b S
ol Sl e S IS s &
el os s YL 1 Sl

02lse 5 s Dras agna w4 ar g Lol
omb s L sl s aS cl e sl
boaols 593 Olessd sl bl 25 005,8 5,5
& dois A esS oo Jslsel Ol o8 las
laadl L oS Cl o3y Soml I8 » Gl
OF) 5505 Cisllas G2l

Ol awslis 55 Os 5 (Fisher) id
35,3 s )8 55 55 skl Culbis 5 Jssl
Alr o3 (e S L) anD pl @ S
Cabies (i S 05 S 53 sl el Olge O3

<\O) sl OJJLQJ a‘ﬁﬁ 92 A.)'l‘ BE) J..ZAJ.LT


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

YA 5ol /Y eyl \.Jujli Ju

Al e e plllobo (GBI aabOLl 51 a3 S

References:

L;;‘.)JJS 9 uuL;.w

ERST Y v_{.ﬂﬂ f}lﬁ &Ll Sl K

1.Polyzos NP, Mauri D, Tzioras S. Letrozole in
ovulation induction: time to make decisions.
Hum Reprod Update 2009; 15: 263-4.

2.Kalantar Hormozi MR, Nabipour I, Assadi M,
et al. Subclinical Hypothyroid. Iran South
Med J (ISMJ) 2011; 14: 51-60.

3.Casper RF. Letrozole versus clomiphene
citrate: which is better for ovulation
induction?. Fertil Steril 2009; 92: 858-9.

4.Badawy A, Abdel Aal I, Abulatta M.
Clomiphene citrate or letrozole for ovulation
induction in women with polycystic ovarian
syndrome: a prospective randomized trial.
Fertil Steril 2009; 92: 849-52.

5.Topipat C, Choktanasiri W, Jultanmas R, et
al. A comparison of the effects of clomiphene
citrate and the aromatase inhibitor letrozole
on superovulation in Asian women with
normal ovulatory cycles. Gynecol Endocrinol
2008; 24: 145-50.

6.Requena A, Herrero J, Landeras J, et al. Use
of letrozole in assisted reproduction: a
systematic review and meta-analysis. Hum
Reprod Update 2008; 14: 571-82.

7.Jirge PR, Patil RS. Comparison of endocrine
and ultrasound profiles during ovulation
induction with clomiphene citrate and
letrozole in ovulatory volunteer women. Fertil
Steril 2010; 93: 174-83.

8.Yang MQ, Quan S, Li H, et al. Effect of two
different doses of letrozole in promoting
ovulation in infertile women with polycystic
ovarian syndrome. Nan Fang Yi Ke Da Xue
Xue Bao 2008; 28: 2060-1.

9.Badawy A, Metwally M, Fawzy M.
Randomized controlled trial of three doses of
letrozole for ovulation induction in patients
with unexplained infertility. Reprod Biomed
Online 2007; 14: 559-62.

10.Mitwally MF, Said T, Galal A, et al
Letrozole Step-Up Protocol: a Successful
Superovulation Protocol. Fertil Steril 2008;
89: S23-S4.

11.Begum MR, Ferdous J, Begum A, et al.

Comparison of efficacy of aromatase inhibitor
and clomiphene citrate in induction of
ovulation in polycystic ovarian syndrome.
Fertil Steril 2009; 92: 853-7.

12.Mitwally MF, Casper RF. Use of an aromatase
inhibitor for induction of ovulation in patients
with an inadequate response to clomiphene
citrate. Fertil Steril 2001; 75: 305-9.

13.Polyzos NP, Tsappi M, Mauri D, et al.
Aromatase inhibitors for infertility in
polycystic ovary syndrome. The beginning or
the end of a new era?. Fertil Steril 2008; 89:
278-80.

14. Ashraf M, Balan A, Sathya B, et al
Letrozole in IVF/ICSI cycles to optimize the
number of mature follicles and to maintain
estradiol levels within the "safe" range. Int
Congress Series 2004; 1271: 97-100.

15.Fisher SA, Reid RL, Van Vugt DA, et al. A
randomized double-blind comparison of the
effects of clomiphene citrate and the
aromatase inhibitor letrozole on ovulatory
function in normal women. Fertil Steril 2002;
78: 280-5.

16.Al-Fozan H, Al-Khadouri M, Tan SL, et al.
A randomized trial of letrozole versus
clomiphene citrate in women undergoing
superovulation. Fertil Steril 2004; 82: 1561-3.

17.Gregoriou O, Vlahos NF, Konidaris S, et al.
Randomized controlled trial comparing
superovulation  with  letrozole  versus
recombinant  follicle-stimulating hormone
combined with intrauterine insemination for
couples with unexplained infertility who had
failed clomiphene citrate stimulation and
intrauterine insemination. Fertil Steril 2008;
90: 678-83.

18.Hurst BS, Hickman JM, Matthews ML, et al.
Novel clomiphene "stair-step" protocol
reduces time to ovulation in women with
polycystic ovarian syndrome. Am J Obstet
Gynecol 2009; 200: 510.

19.Bates GW, Shomento S, McKnight K, et al.
Discussion: ‘Novel clomiphene protocol in


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

V48 / StS ok 3 Usa,8 5 i slS 3

JlJK..h_,u?L:-)

polycystic ovarian syndrome’ by Hurst. Am J

Obstet Gynecol 2009; 200: 586-7.
20.Jungheim ES, Odibo AO. Fertility

treatment in women with polycystic ovary

syndrome: a decision analysis of different
oral ovulation induction agents. Fertil Steril
2010; 94: 2659-64.


http://ismj.bpums.ac.ir/article-1-334-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-14 ]

WY 5l /ol oao 3l Jl PRISYA T

Original Article

Comparison of the effect of clomiphene citrate and the letrozole for ovulation
induction in infertile women with polycystic ovarian syndrome
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Abstract
Background: Anovulation is one of the most common causes of infertility. Different drugs in variousroutes
are prescribed for its treatment. Clomiphene citrate (Clomiphene) and Letrozole are categorized as ovulation
induction drugs. In the present study, the effect of Clomiphene and Letrozole, using step up method, is
compared with each other in the treatment of infertility.
Materials and Methods: In a randomized controlled clinical trial, 200 infertile patients with anovulation
referred to infertility clinic of Bushehr University of Medical Sciences during 2008-2010 were studied in two
equal groups. Informed written consent was obtained from all patients. For patients in each group, Letrozole
or Clomiphene was prescribed from the third day of menstruation for five days in an increasing protocol of
one, two and three tablets. Ovulation and endometrial thickness were evaluated by ultrasonography in 13th-
14th days and pregnancy was confirmed by BHCG.
Results: There were nosignificant differences regarding baseline demographic and fertility variables between
two groups (p value> 0.05). Follicle formation (P value = 0.9), pregnancy rate (clomiphene 14.54% and
letrozole 12.26%, P value=0.19), abortion rate and drug side effects were similar between two groups (p
value> 0.05). In letrozole group, endometrial thickness was significantly lesser than clomiphene group.
Estradiol level per follicle was higher in letrozole group (108.3+17.44) in comparison with clomiphene group
(172.4+20.33) (P value< 0.0001).
Conclusion: It seems that clomiphene and letrozole effectiveness in treating infertility due to anovulation are
the same. Moreover, they are similar in ovulation induction and pregnancy rate. Considering patient
compliance, cost and drug side effects one.

Keywords: clomiphene, letrozole, polycystic ovarian syndrome, infertility
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