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    Abstract 
      A comparative study was performed to determine the effect of clomiphene citrate (CC) on cervical 
mucus (CM) sampled in the preovulatory period in ovulatory cycle patients (control) and CC treated 
patients, moreover the correlation between CM score and body mass index (BMI) was studied in these 
two groups. One hundred-three infertile women were evaluated in outpatient clinic attending Institute for 
Embryo Research and Infertility/University of Al-Nahrain/Baghdad from February to August  2005, these 
patients were divided   into two groups, the first group (number= 45) was ovulatory (control)  group, this 
group took no treatment and the second group(number= 58)was CC-treated group, they were given dose 
of CC 100 mg/day orally for 5 days starting from cycle day 2 .Follicular growth was monitored in both 
groups starting from cycle day 10 using transvaginal ultrasound when the dominant follicle size was 
16�20 mm, the CC score was done to all patient. Body mass index (kg/m2) was measured for the all 
patients and its effect on CM score was evaluated. There was highly significant reduction in volume, 
consistency, spinnbarkeit, cellularity, and total CM score in treated CC cycles compared to control cycle, 
whereas there was no statistically significant difference in regard to ferning test between two groups. The 
PH of CM of patients in the CC treated cycle increased but not to a significant level as compared to 
control cycle. This study also demonstrate a negative linear correlation with CM and BMI in controls 
cycle, whereas there is no correlation in CC treated cycle .It was concluded from these results that, CC 
cause a marked reduction in the quality and quantity of cervical mucus 
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Introduction 
Cervical mucus (CM) is a complex 
secretion produced by the glands of the 
endocervix, its pH is usually alkaline, 
several physical characteristic of CM can 
be evaluated by the clinician one of these 
characteristics is the CM score   [1], 
moreover CM production is an indicator 
of systemic circulating estradiol (E2) 
concentration and is one parameter which 
has been utilized to monitor ovulation 
induction [2].This parameter has also been 
observed during stimulation of multiple 
follicular developments in intrauterine 
insemination (IUI) and in programs of in 
vitro fertilization (IVF) and has been  
 

certified to be a key indicator (in addition 
to E2 concentration) in the determination 
of the most beneficial time for human 
chorionic gonadotropin (hCG) 
administration [3]. 
Clomiphene citrate (CC) is a non-steroidal 
compound with antiestrogenic properties, 
it has been successfully used for induction 
of ovulation in group II of WHO 
classification (an ovulation and 
unexplained infertility) [4].  
It is a safe non-invasive and non-
expensive medication. It is administered 
during the follicular phase of the 
menstrual cycle, it acts by increasing  
gonadotropin release from the pituitary, 
leading to enhanced follicular recruitment 
and growth [5], however, it has been 
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established that pregnancy rates (PRs) for 
women who take CC are less than 
expected based on ovulation rates. The 
causes of this discrepancy between the 
PRs and the ovulation rates have been 
explained by the anti-estrogenic effect of 
CC on estrogen-department tissues such 
as cervical gland and the endometrium 
[6]. Despite these adverse effects , CC 
therapy is so widely administered in 
addition to human menopausal 
gonadotropin (hMG) to normally 
ovulatory women with expectation of 
inducing multiple ovulation and 
increasing the chances of conception 
relative to a spontaneous cycle [7,8].  
Studying the effect of body weight on 
human health is a world wide trend 
nowadays. Overweight is associated with 
increased   incidence of menstrual 
abnormalities, hormonal changes 
infertility, and increased androgenic 
activity [9]. Frequency of obesity in 
women with anovulation and polycystic 
ovary syndrome (PCO) has been reported 
as 35-60%, moreover the first line 
approach for treatment was weight loss 
and regular physical activity [10]. 
The aim of the study was twofold. First, to 
determine the effect of CC on CM 
sampled in the preovulatory period. 
Second, to study the correlation between 
CM score and body mass index (BMI).  
 
Materials and methods 
 One hundred-three patients were 
recruited from the patients attending the 
infertility clinic of the Institute of Embryo 
Research and Infertility Treatment, 
University of Al-Nahrain / Baghdad from 
February to August 2005, these patients 
were divided into two groups spontaneous 
(control) group (number = 45) and CC-
induced cycles (number = 58). They 
fulfilled the following criteria: regular 
menstrual cycle 26 to 30 days, absence of 

congenital anomalies of the reproductive 
system, patent fallopian   tubes, normal 
base line reproductive hormonal level, and 
normal seminal analysis. Subjects with a 
history of cervical surgery (cone biopsy) , 
or treatment for cervical dysplasia 
(coutery or cryotherapy) were excluded 
from this study.  
All patients underwent a CM score test, 
which is currently the Word Health 
Organization [11] reference test,   in the 
laboratory of the institute as part of an 
infertility evaluation tests, CC was 
administered orally for CC-induced group 
in a dose of 100 mg / day from cycle day 
2 to cycle day 5 (CC: Ovamit ; Remedica 
Ltd , Limassol-Cyprus, Europe).CM score 
was timed by measurement of estradiol 
(E2) and monitoring the follicles by 
ultrasound. Estradiol concentration should 
be 300 pg/ml per follicle in preovulatory 
time. Baseline transvaginal sonography 
was performed on cycle day 3 and again 
on cycle day 10 to 12 to evaluate ovarian 
follicular response, when the diameter of 
follicle 16-20 mm and the E2 300 pg/ml. 
CM was immediately evaluated using the 
modified Moghissi CM score in 
accordance with the World Health 
Organization [12] according to this 
method a score of 0 to 3 was assigned for 
the presence of mucus quantity, 
consistency, spinnbarkeit, ferning, and 
cellularity .The maximum score is 15 
.Score greater than 10 is usually indicative 
of good CM, score less than 10 represent 
unfavorable CM and score less than 5 
represent hostile. Body mass index (BMI) 
is the weight divided by the square of the 
patient height (Kg/m2) .Paired t–test at 
level of significance equal to 0.05 and 
95% confidence interval , was used for 
comparison of significant differences 
between spontaneous and induced cycle 
groups regarding all parameters  of CM 
scores. The correlation between BM1 and 
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total CM scores, for both groups, was 
assessed by using Pearson linear 
correlation coefficient.  
 
Results 

One hundred-three patients were 
recruited in this study; their age ranged 
from 24 to 39 years with a mean ±SEM 
age of 32.111 ± 0.744.There was no 
significant difference between the two 
groups in regard to age, duration of 
infertility, percentage of type of infertility, 
and body mass index (BMI) (Table 1). 
Table 2 shows results of sample of CM in 
the preovulatory period in both groups, it 
is obvious from this table that there is 
reduction in volume , consistency, 
spinnbarkeit, cellularity ,  and total CM 
score of CC-induced group compared with 
spontaneous cycle group ,  whereas there 
is no significant difference in regard to 
ferning between two groups. The pH of 
CM is increased (more alkaline) in CC 
cycle compared with spontaneous cycle 
group. Body mass index (BMI) was 
measured in both groups. Results 
indicated a significant linear negative 
correlation between BMI and total CM 
score in spontaneous cycle group (Figure 
1), while in the CC cycle group, the 
correlation was also negative but it was 
non significant (Figure 2).  
 
Discussion 

It was found from this study a 
highly significant reduction in all CM 
parameters in CC cycles, this finding is in 
agreement with the study done by [13]. 
The adverse effect of CC on CM reported 
may be postulated to fact that estrogenic 
hormonal modification of vascular 
permeability [14]. Also blockade of E2 
receptor in the stroma and epithelium of 
the cervix could result in a decreased 

hydration of CM, thus producing the 
significant increase in viscosity and 
reduction in spinnbarkeit in CC cycles 
[15]. Further possible explanation for the 
reduction of the CM score in CC induced 
cycle, is the preovulatory elevation of 
progesterone in CC cycle as suggested by 
[16]. This explanation disagree with 
results of  [17,18] since they demonstrated 
a marked decline in CM score after 
ovulation in association with rapidly 
increasing progesterone and falling E2 in 
spontaneous cycle and therefore the 
moderate elevation of progesterone 
wouldn't explain the highly significant 
reduction in CM score . 
      There is a negative linear correlation 
between BMI and CM score in 
spontaneous cycle group, this type of 
relation may be related to the fact that 
overweight female show lower sex 
hormone binding globulin activity and 
higher free testosterone level, these 
metabolic changes may predispose those 
females to develop a hyperandrogenic 
state [19,20]. Reported that, there is an 
excessive production of 
dehydroepiandrostedione sulafte in 
overweight female, thus elevated level of 
and rostendione and testosterone may be 
behind the reduction of CM score with 
increasing BMI in spontaneous cycle. In 
CC cycle , the negative correlation 
between CM score and BMI was not 
significant and this may be related to the 
adverse effect of CC that significantly 
reduce the total CM score , so it will 
superimpose the effect BMI.  
 
Conclusion  
It was concluded from these results that, 
CC cause a marked reduction in the 
quality and quantity of cervical mucus. 
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Table (1): Clinical characteristics of spontaneous and clomiphene citrate induced 
groups. 
 
 

 

 

 

 

 

 
 
 
 
 

Table (2): Data of, cervical mucus score and pH, of patients in spontaneous and 
induced cycles. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spontaneous cycle 
group(N=58) 

 CC cycle group 
(N=45) 

Parameter 

45 Number 58 

32.111±0.745 Age(years) 31.67±0.65 

4.59±0.464 Duration of 
infertility(years) 

5.512±0.612 

34(75.55)% Primary infertility  41(70.69)% 

11(24.44)% Secondary infertility  17(29.31)% 

28.43±0.37 Body mass index 30.1±0.76 

-Values are mean ± SEM 
-No significant difference for all the above values 

Parameter Spontaneous cycle 
     M ± SEM 

Induced cycle 
   M ± SEM 

P-Value 

Volume 2.177 ± 0.115 1.488 ± 0.108 0.001* 
Consistency 1.911 ± 0.104 1.4 ± 0.111 0.004 ** 

Spinnbarkeit 2.177 ± 0.124 1.488 ± 0.129 0.001 ** 
Cellularity 2.244 ± 0.101 1.844 ± 0.138 0.02 ** 

Ferning 2.222 ± 0.145 2.155 ± 0.131 0.7  

Total 10.8 ± 0.379 8.355 ± 0.401 0.001 * 

pH 6.766 ± 0.132 6.877 ± o.184 0.6  

 
** p < 0.001 (highly significant) 
* p < 0.05 (significant) 
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Body mass index (BMI) 
Significant negative correlation between BMI and totalCM score (P < 0.05, r = - 0.473). 
Figure (1): Person correlation between BMI and total scores of the spontaneous 
cycle group. 
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Body mass index (BMI) 
Non significant correlation (P > 0.05, r = - 0.087) between BMI and total CM scores of 
the induced cycle. 
Figure (2): Person correlation between BMI and total CM scores of the CC- 
induced cycle group. 
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@ŽõŒìaŒ@ôîü‚óiŠó@ðÜí‚@N@ôØíÜó’‹m@õóØŠbØ@õóîóäaíŽïqìó÷@bèòìŠóèIph@H@Žßó óÜ@L@óïäbäaímói@óîŠûŒ@ãó÷@ãýóiL@õŠûŒ@ói@óØ@ç†‹ØŠóòŠbš@ôÜóàüØóÜ

@@@@@@@@a†ómbØì@óÜ@óØòìýóÙŽïm@õòìóä†‹ÙïÔbm@ì@@a†óØóáu@óšŠbqìì†@õóäaíŽïq@çaíŽïäóÜ@@õóî‹Žïàˆ@Šó@óî‡äòíîóqìó÷@a‡’òìó÷@@@@ôÙÝïè@@bäa†óÙÝïéõîýíÔ@óÜ@

ò†Šb@IÆïmóŽïä@H@@@@@@@@@@@@@@@@@@@@@@@@@@@@@õóÜóàüØ@ìbäóÜ@oî‹åïibä@óîòíŽï’@ãói@óî‡äòíîóq@ãó÷@óØ@a‡ÙïmbØóÜ@óàó÷@ ŽõŒìaŒ@ôàa‡äó÷üØ@óÜ@óäbäbà@¶í‚@õóÜóàüØ@ìbäóÜ

@@@@@‡ïàíÝØ@ôju@ói@a†ŠóòŠbš@N@@@@@@@óØ@ãóèŠói@óî†@óïnaŠ@ìó÷@a‡àb−ó÷óÜI@@@@@Ü@Šbî†@õòìóäíi@ãä@òŠbØüè@‡ïàíÝØ@@@@@@@ìbäóÜ@óÜóÙïm@ò†bà@ìó÷@ômóïäíšì@ônî‡äóš@ó

@@a‡äa†óÙÝïéõîýíÔN@H

 
108



 
 
(JZS) Journal of Zankoy Sulaimani, December 2008, 11(1) Part A 

@@ôäbáŽïÝ@õüÙäaŒ@õŠbÄü LôàóØóî@ôäíäbØ@2008@LÃŠói@11I1@H’ói@ô A@ @

 
@ @

@ @
@ @
@ @
@ @

ß‡É¾a@ ñäíÌíà@ ‘bïÕà@@óï÷bÕÝnÜa@ paŠì‡Üa@ À@ â§a@ óÝnØ@ ŠbïÉà@ ì@ ây‹Üa@ ÖåÉÜ@ óï bƒ¾a@ ò†b¾a@ ‘bïÕÜ

@óî‹é“Üa@òŠì‡Üa@Âï“nåÜ@ã‡ƒn¾a@‡ïàíÝÙÜa@ŠbÕÈ@ãa‡ƒndi@òÑa@paŠì‡Üa@ì@óïÝbånÜa. 
@ @
†Èa@çbåðibå§kÜa@óïÝØ@L@@ @ @~æî‹éåÜa@óÉàbu@~×a‹ÉÜa

μy@ñ‡éà@bj–@L‡ï’Š@a@‡jÈ@öa‹c@æî‹éåÜa@óÉàbu@LâÕÉÜa@xþÈ@ì@óå§a@tb¢a@‡éÉà@L@O×a‹ÉÜaN@ @
@ @

ó–þ©a@ @

(CM)ýa@ÞjÔ@bà@òÐ@À@òˆí‚d¾a@ì@@óÄbi @ây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@ôÝÈ@‡ïàíÝÙÜa@ŠbÕÈ@qdm@æÈ@ñ‹znÜa@íè@óaŠ‡Üa@Ó‡è@çbØ(preovulatory 
period)(cervical mucus score) @@~@‡ïàíÝÙÜa@ŠbÕÈ@ãa‡ƒnbi@~@@ây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@Šbjn‚a@μi@óÜ†bjn¾a@óÔþÉÜa@óaŠ†@¶g@óÐbšýbi@ì@

@@@@@â§a@óÝnØ@ŠbïÉà@lby(BMI)@@@@‡ïàíÝÙÜa@ŠbÕÉi@xþÉÜa@óÈíáª@ì@óï÷bÕÝnÜa@óïÝbånÜa@paŠì‡Üa@Èíáª@À@NÝ@òc‹àa@óqþqì@ó÷bà@óaŠ‡Üa@o@~@@âÔ
@@μnÈíáª@¶a@pb›î‹¾a@~@@@@@@@@@@‡ïàíÝÙÜa@ŠbÕÉi@xþÉÜa@óÈíáª@oäbØ@õ‹‚ÿa@óÈíáa@ì@óï÷bÕÝnÜa@óïÝbånÜa@paŠì‡Üa@óÈíáª@oäbØ@¶ìÿa@óÈíáa@~@@o¸

@@@@@@@@óï÷bÕÝnÜa@óïÝbånÜa@paŠì‡Üa@óÈíáª@À@pb›î‹¾a@óÉibnàI@@x@þÈ@çì‡i@H@@@@bi@@x@þÉÜa@óÈíáªì@@@@@@@@@óÈ‹¡@ì@‡ïàíÝÙÜa@ŠbÕÈ@ãa‡ƒn100@@@@@@@æà@aö‡nia@âÍÝà@
@@@@@@@@béåà@àb©a@ãíïÜa@óîbÍÜ@ì@òŠì‡Üa@À@ãíî@ðäbq@@N@@@@@bjî@‹§a@í¹@óÉibnà@o¸@báØp@@@@@@@@@@@@@@@@@@@@×íÐ@pbuí¾a@Œbéu@ãa‡ƒnbi@ò†bÉÜa@æà@‹’bÉÜa@ãíïÜa@æà@óï›ïj¾a@

@ðÝjé¾a@óïmí—Üa@~@@@@@@@@æà@óï›ïj¾a@ójî‹§a@âvy@Þ–ì@bà‡åÈ@ì16@@@¶g@20@áïÝà@@~y@@@@@@@@@@@@@@@@@@@ÚÜa‰Ø@@báØ@ây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@Šbjn‚a@öa‹uc@@Ûa‰åï

@â§a@óÝnØ@ŠbïÉà@lbyI@âÍØ@Oã2@Hây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@ôÝÈ@ëqdm@óaŠ†@ì@@pbuìÝÜ@N@@@óîíåÉ¾a@ðÜbÈ@bšbÑ¯a@óaŠ‡Üa@w÷bnä@p‹éÄc(p < 
0.001)p< 0.05 @@¾a@ò†b¾a@âvy@ì@óï bƒ¾a@ò†b¾a@™aí‚@ÃbÕä@Ëíáª@À@@óï bƒN@@@@@@@bîíåÉà@bšbÑ¯a@b›îc@w÷bnåÜa@p‹éÄc@báØI@H@@@@ò†b¾a@óuìÜ@À

@@@@@@@@@@@@óï bƒ¾a@ò†báÝÜ@óîíÝ©a@óï–b©a@¶g@óÐbšfibi@ÞčánÜa@ôÝÈ@óï bƒ¾a@ò†b¾a@óïÝibÔ@ì@óï bƒ¾a@N@@@@@@@@@@ôÝÈ@óï bƒ¾a@ò†b¾a@óïÝibÔ@À@bÑ¯ýa@æÙî@@μy@À

@@@@@@þÉÜa@óÈíáª@À@óîíåÉà@óáïÔ@aˆ@ŠíÝjnÜa@@@@@óï÷bÕÝnÜa@óïÝbånÜa@paŠì‡Üa@óÈíáv·@óäŠbÕà@x@N@@@@@@óšíá¨a@ÞàbÉà@‘bïÔ@çbÐ@ÚÜ‰Ø(pH)@@@@@@@xþÉÜa@óÈíáª@À@
@@m†bîŒ@æà@âÌ‹Üa@ôÝÈêñíåÉà@Ì@ò†bîÜa@ë‰è@çc@ýg@@~@@@@óï‚@oäbØ@ây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@Šbjn‚a@ì@â§a@óÝnØ@ŠbïÉà@μi@óï÷b—yfia@óÔþÉÜa@çc@báØ
@@@a@óÈíáª@À@ójÜb@@@@@@@@@@@@@‡ïàíÝÙÜa@ŠbÕÉi@xþÉÜa@óÈíáª@À@óá÷bÔ@óÔþÉÜa@ë‰è@‡−@@báåïi@óï÷bÑÝnÜa@óïÝbånÜa@paŠì‡ÜN@@@@@@@@@@ŠbÕÈ@çc@w÷bnåÜa@@ë‰è@æà@wnånä

ây‹Üa@ÖåÉÜ@óï bƒ¾a@ò†b¾a@óïáØ@ì@óïÈíä@À@bÄízÝà@b bÑ¯a@kjî@‡ïàíÝÙÜaN@ @
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