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Abstract

Background: Oral contraceptive pill (OCP) is related to development of hypercoagulability and the

risk of thromboembolic effects in women. Objectives: To assess the coagulability status in women

taking oral contraceptives by estimation of plasma fibrinogen level and total count of platelets.

Methods: This cross sectional study was conducted in the Department of Physiology, Dhaka Medical

College, Dhaka, during the period of January 2012 to December 2012 on sixty  apparently  healthy

female  subjects  aged  25  to  45  years  taking  OCP­s for  1  to  10  years. Thirty subjects were 1 to 5 years

user group and another 30 subjects were >5 to 10 years user group. They were collected from family

planning clinics of Dhaka city. In addition, age matched 30 apparently healthy women of OCP nonusers

were also studied as control. For assessment of coagulability state, plasma fibrinogen and total

counts of platelet levels were estimated by automated coagulation analyzer and automated hematology

analyzer. Statistical analysis was done by unpaired Student’s   t’ test. Results: The mean (±SE) total

count of platelet level was  significantly higher (P<0.001) in contraceptive user group and plasma

fibrinogen level was higher in users but it was not significant. Conclusion: This study concludes that

OCP users had more tendency of hypercoagulability and therefore these women are at higher risk of

thromboembolic effects.
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Introduction

he combined formulation of estrogen

and progestins are widely used as a

temporary contraceptives; howeverT
their safe use has been remained under debate1.

Combined hormonal oral contraceptives

containing less than 50 µg ethinyl estradiol has

been named as low dose oral contraceptives2.

Despite the general acceptability and the obvious

advantages that have been attributed to low dose

oral contraceptive use, some serious side effects

have been reported in women taking the pills.

Epidemiologic studies were found a relationship

between oral contraceptive use and altered level

of coagulation factors, platelet changes and

thromboembolic phenomenon3.

OCP users developed a state of hyperco-

agulability that was indicated by the significant

elevation of plasma fibrinogen level, factor XII,

vitamin K dependent clotting factors and total

count of platelets which can lead to

thromboembolic episodes4, 5, 6.



Women, who were taking OCPs, had an elevation

of factor VII& fibrinogen levels. In men, the risk

of ischemic heart disease is strongly related to

the elevated levels of factor VII & fibrinogen.

Thus it is suggested that there is an association

with the elevated levels of fibrinogen, factor VII

and risk of ischemic heart disease in women

taking oral   contraceptives7.

Higher  level  of  blood  coagulation  factors  and

activated  protein  C  resistance  were  the

causative factors for the risk of development of

venous thromboembolism in women  taking

OCP­s
8, 9.

Though most of the results showed higher total

count of platelet and fibrinogen in user group3,4,10

but some researchers found no change in these

parameters5,11.12 . Therefore because of this

conflicting results this study has been designed

to estimate fibrinogen level and total counts of

platelet to observe the coagulability of OCP users

with different duration. Early preventive measure

& treatment of it can reverse or reduce the risk of

developing thromboembolism. This study will

also help to build awareness about

thromboembolism which is now highly focused

topic of reproductive health. Moreover early

detection & prevention of it can reduce morbidity

& mortality and thus reduce burden on our health

budget.

Methods

This cross sectional study was carried out in the

Department of Physiology, Dhaka Medical

College, Dhaka between January 2012 and

December 2012.  The protocol of this study was

approved by the Ethical Review Committee of

Dhaka Medical College, Dhaka. Sixty  apparently

healthy women aged 25 to 45 years using

hormonal oral  contraceptives (Shukhi containing

30µg of ethinyl estradiol and 150 µg of

levonorgestrel) for 1 to 10 years  were selected

from family planning clinics of Nari Maitree &

from personal  contact  in  different area of Dhaka

city. They were divided in two groups according

to duration of contraceptive use. Thirty women

with 1 to 5 years and 30 women include between

5 to 10 years user group. Subjects were excluded

with history of heart, liver, and kidney diseases.

They were also excluded from any endocrine

disease, hormone replacement therapy, steroid,

aspirin and anti-platelet aggregator users. The

aim, objective and benefit of this study was

explained to all subjects with a careful and friendly

attitude. If they agree then a written informed

consent was collected from them. Then a

thorough clinical examination of all subjects were

done. All information were recorded in a data

sheet. Then under aseptic precautions 5 ml

venous blood was drawn and transferred into 2

separate test tubes containing 3.8% trisodium

citrate and EDTA respectively. Immediately the

samples were send to the immunology and

hematology laboratory of BIRDEM, shahbag

Dhaka. Plasma fibrinogen level was analyzed on

automated coagulation analyzer, Sysmex CA –

500 series by using the Dade ® Fibrinogen

determination reagent and total count of platelet

was analyzed on Sysmex Automated Hematology

Analyzer, XT- 1800 I. Data were expressed as

mean (±SE). Comparison of data between users

and nonusers as well as between different

duration of use were compared by Unpaired

Student’s ‘ t’  test for statistical analysis. Data

was evaluated using SPSS version 12.

Results

The mean (±SE) total count of platelet level in

OCP users were significantly higher than that of

nonusers (Table I). There was no significant

difference in this parameter when compared

between different duration of OCP use. (Table II)

The mean (±SE) plasma fibrinogen level in OCP

users were higher than that of nonusers but the

results were not statistically significant (Table I).

There was no significant difference in this

parameter when compared between different

duration of OCP use. (Table II).
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Table 1 : Plasma fibrinogen and total count of platelet levels in different groups (n=90)

Parameter OCP nonuser OCP user

(n=30) (n=60)

Plasma fibrinogen 266.57±7.99 277.17±6.07

(mg/dl) (214.00-385.00) (206.00-402.00)

Total count of platelet 272.57±6.66 319.20±7.09**

(x103/µL) (190.00-360.00) (206.00-406.00)

Data expressed as mean (±SE). Figures in parentheses indicate range. Unpaired Student’s ‘t’ test was performed

to compare between OCP nonuser and users.**(p<0.01)

Table II : Plasma fibrinogen and total count of platelet levels in different duration of

OCP use (n=60)

Parameter OCP user  (1-5 yrs) OCP user (>5-10 yrs)

(n=30)  (n=30)

Plasma fibrinogen 265.87±7.49 288.47±9.24

(mg/dl) (208.00-386.00) (206.00-402.00)

Total count of platelet 316.57±11.29 319.20±7.09

(x103/µL) (206.00-406.00) (254.00-390.00)

Data expressed as mean (±SE). Figures in parentheses indicate range.

Discussion

In the present study, total counts of platelet and

plasma fibrinogen levels in OCP users were almost

within normal range. But the levels were higher

in OCP users than nonusers and almost similar

to the published reports of different researches

of different countries3, 4, 10, 11,12.

In this study, plasma fibrinogen level in women

of OCP users was higher than that of nonusers.

But the result was not statistically significant.

This finding was in agreement with the study of

different researchers of different countries11, 12.

On the contrary,  similar types of studies by other

workers  found higher plasma fibrinogen level in

OCP users than nonusers, which was statistically

significant3, 4,10.  Again,  In the present study,

the  mean  value of total counts of platelet  in

women of OCP users were higher than that of

nonusers and the result was statistically highly

significant. Similar observations were made by

other workers3,4,10. On the other hand, mean value

of total counts of platelet were remain unchanged

in between OCP users & control subjects which

was also observed by some investigators5.  This

inconsistence  of the  results  may  be  due  to

small  sample  size  in  their  study.

Many explanations are suggested by different

investigators for the increased levels of total

count  of platelet and plasma fibrinogen in oral

contraceptive users than nonusers but the exact

mechanism is not yet clear. There may be due to

presence of estrogen in combined oral

contraceptive pills that acts as a contributory

factor for the significant elevation of the plasma

fibrinogen level & total counts of platelet. These

might play an important role in development of

hypercoagulability and  thromboembolism.  Such

changes introduce a risk of superficial and  deep
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venous  thrombosis, pulmonary embolism and

cerebral arterial thrombosis 2,4.

Clinical & epidemiological studies indicate that

use of OCP is associated with an increased risk

of thrombotic disorders13. Some researchers

suggested that plasma concentration of several

markers of coagulation (clotting factors of

intrinsic and extrinsic blood coagulation) had

been found higher in users compared with

nonusers of oral contraceptives. These elevated

levels of coagulation factors were thought to be

a primary factor that increased thrombotic risk in

OCP users10. Another studies showed that

women taking hormonal oral contraceptives had

increased level of blood clotting factors.  This

increased level was associated with the

decreased level of anticoagulant proteins such

as antithrombin and protein S. It had been

observed that women taking hormonal oral

contraceptives developed activated protein C

resistance, which might provide an explanation

for the increased thrombotic risk14.  It had been

reported that there was an age dependent

increased in the prevalence of the risk of cerebral

thromboembolism in women using oral

contraceptives.  It was more common in women

of higher age group15.  Another study showed

increased lipid profile in women who were taking

OCP­s­. Thus it was possible that the elevated

lipid profile in OCP users provides a surface upon

which Prothrombin complexes were activated and

hypercoagulability was produced. As a result,

thromboembolic effect was developed in OCP

users than nonusers16 .

In the present cross sectional study, significantly

higher level of total counts of platelet and non-

significant increase in plasma fibrinogen levesl

in OCP users than nonusers are most likely due

to     higher level of blood clotting factors caused

by the estrogen content of the pill and  the wider

age range of the study subjects. However, the

reason for non-significant increase in plasma

fibrinogen level among OCP users than nonusers

as well as between users of different durations

may be due to smaller sample size of the present

study.

Conclusion

From this study, it can be concluded that the

probability of development of hypercoagulable

state &increased risk of thromboembolism are

more in OCP users. Significantly higher levels of

total count of platelet and plasma fibrinogen are

found in women of oral pill users. It could be

used as a screening test along with other

biomarker. So, a further study on this field is

required for clarification.
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