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Abstract:
Background: The combined pill includes a combination of an estrogen and a progestin. Users of these 
pills have an increased risk of developing thrombotic disorders compared to the non-users. Obesity is an 
independent risk factor for venous thromboembolism. Obesity with oral contraceptive use increases the risk 
of thrombosis furthermore.
Objectives: To assess the effects of these pills in obese and healthy non-obese women on factor VII activity 
and D-dimer level. Also to compare the thrombophilic effects of combined pills in women with control 
group of normal healthy non-users women.
Patients and Methods: This study was started on November 2014 and completed on March 2015, 
and included 50 females attended at Baghdad Teaching Hospital. They were using contraceptive pills 
(Microgynon® ED Fe) for at least 3 months. Females were divided into 2 equal groups; the non-obese group 
and the obese group. As well 25 non-obese age-matched non-pregnant females not on contraception or 
taking any hormonal therapy were recruited as a control. The hemostatic parameters done for them included 
the prothrombin time, activated partial thromboplastin time, factor VII, D-dimer level, and platelet count.
Results: There were significant reductions in prothrombin time in both the non-obese and obese groups 
compared to the control (P= 0.014 and 0.020, respectively). The correlations between the duration of pills 
use and clotting times both showed insignificant differences in the study groups. The factor VII activity 
in the non-obese and obese groups were significantly higher than that of the control (P= 0.041 and 0.001, 
respectively). There were also significant increase in D-dimer levels in the non-obese and obese groups 
compared to the control (P= 0.029 and 0.038, respectively). The platelet count was significantly increased 
only in the obese group compared to the control (P = 0.027).
Conclusion: The use of the combined oral contraceptive pills (Microgynon® ED Fe) is associated with 
significant increase in factor VII activity and the level of D-dimer that may lead to enhanced procoagulant 
activity. Therefore, females should be properly assessed and monitored before starting using the pills and 
while on them.
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Introduction: 

The combined oral contraceptive pill (COCP) is usually 
known as the birth control pill [1]. Females using the 
COCP have 2- to 7-fold increased risk of developing deep 
vein thrombosis (DVT) and pulmonary embolism (PE) 
compared to that in non-users females [2,3]. The first report 
of thrombosis associated with COCPs was a PE in 1961 
in a nurse shortly after starting its use for the treatment 
of endometriosis [2]. The mechanism of the increased 
thrombotic risk is that the estrogens content in the pills have 
many effects on coagulation system that results in shifting of 
the hemostatic balance toward a prothrombotic state, these 
include the increased levels of the prothrombin, fibrinogen, 
factors VII, VIII, IX, X, XI, XII, and XIII and with reduced 

S and antithrombin, and acquired resistance to activated 
protein C that underlies the major COCPs’ thrombogenic 
potential [2,4-6]. However, the levels of antithrombotic 
proteins are also changed enhancing fibrinolysis, including 
increased levels of protein C, alpha-antitrypsin and 
plasminogen, with reduced levels of plasminogen activating 
inhibitor-1 [5,6]. The venous thromboembolism (VTE) risk 
in COCP users is highest during the first year of using the 
pills, but it is not cumulative with longer use and returns to 
baseline shortly after discontinuation of using the pills. This 
risk is increased with age and with increasing estrogen dose 
[2,4,7-9].Obesity is defined by World Health Organization 
(WHO) as abnormal or excessive fat accumulation that may 
impair health [10]. Body mass index (BMI), the simple 
index of weight-for-height is commonly used to classify 
overweight and obesity. It is calculated by dividing the 
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person′s weight in kilograms by the square of his height 
in meters (kg/m2). The normal BMI is 18.5-24.9 kg/m2. 
The overweight is when the BMI is greater than or equal 
to 25 kg/m2. While a BMI greater than or equal to 30 kg/
m2 is regarded as obesity [10,11]. It is an independent risk 
factor for VTE and increases the risk of thrombosis 2-fold 
[2,12,13], since obese individuals have higher levels of the 
procoagulant factors VII, VIII, XII and fibrinogen [12]. 
Another study found that obese individuals had higher 
levels of factors VIII and IX, but not of fibrinogen [13]. 
There may be an additional risk of thrombosis caused 
by venous stasis that also occurs with obesity [12]. Oral 
contraceptive use in conjunction with obesity increases the 
risk of thrombosis about 10-fold [2,5,12,13].Factor VII 
is a vitamin K-dependent clotting factor. It is synthesized 
primarily in the liver. It has the shortest half-life of all the 
clotting factor zymogens (3 to 6 hours). Its function is to 
serve as an initiator of the extrinsic pathway of coagulation 
when bound to its membrane cofactor, tissue factor [14].
The D-dimer antigen is unique marker of fibrin degradation 
which is formed by the sequential action of three enzymes; 
thrombin, activated factor XIII and plasmin. D-dimer 
measurement has been clinically utilized mainly for the 
exclusion of VTE [15]. Elevated D-dimer levels are seen in 
disseminated intravascular coagulation, arterial and venous 
thrombosis, septicemia, cirrhosis, carcinoma, sickle cell 
crisis, and following operative procedures [16].
Aim of the study:  This study is designed to assess the effect 
of using combined oral contraceptive pills on factor VII 
activity and D-dimer level in healthy non-obese women and 
obese women. Also to compare the possible thrombophilic 
effects of combined pills in women with control group of 
normal healthy non-users women.

Patients and methods:
This prospective case-control study was done over a period 
of 4 months, started on 11 November 2014 and completed 
on 11 March 2015. This study included 50 females attended 
the family planning clinic at Baghdad Teaching Hospital 
of Medical City. They were regularly using monophasic 
regular dose estrogen containing COCP (Microgynon® 
ED Fe composed of 0.03 mg ethinylestradiol and 0.15 mg 
levonorgestrel, a second generation progestin) for at least 
3 months and up to 8 years. Their ages were between 18 
and 45 years.  Females on COCP were divided into two 
groups:
Non-obese group: enrolled 25 females with BMI of < 30 kg/
m2 (15/25 females were overweight, and 10/25 had normal 
weight).
Obese group: composed of 25 females with BMI of ≥ 30 
kg/m2.

A 25-healthy, non-obese (16/25 were overweight and 9/25 
had normal weight), age-matched non-pregnant females not 
on COCP nor taking any hormonal therapy and having no 
history of malignancy or previous thrombosis were assigned 
as a control group for comparison with the study group.Data 
collected from each participant included the name, age, 
duration of pills use, medical history (hypertention, diabetes, 
rheumatoid arthritis, previous thrombosis), the time for the 
last surgical procedure (if present), drug history, smoking 
history, recent trauma, prolonged air travel, features of PE 
(shortness of breath, cough with bloody mucus, chest pain, 
fainting spells, dizziness), and features of DVT (redness, 
warmth, tenderness, and swelling of the leg). Weight was 
measured with electronic balance, and height was measured 
with the subject barefooted and her back facing the wall 
using a calibrated rod, then the BMI was calculated for 
each. By a clean aseptic venipuncture 4.3 ml of blood were 
drawn from each patient and control groups. The sample 
was then divided between two tubes:

2.5 ml of blood in dipotassium ethylene diamine tetra-
acetic acid (K2-EDTA) tube for platelet count (PLT) which 
were performed using automated analyzer (Cell-DYN, 
RUBY ABBOTT Diagnostic, USA).

1.8 ml of blood in disposable capped plastic tube 
containing 0.2 ml of 109 mmol/l trisodium citrate 
dihydrate (32 g/l) and gently mixed well by inverting 
several times.Platelets poor plasmas (PPP) were prepared 
by centrifugation of blood at 2000 g for 15 minutes [17]. 
Then 0.3 ml of PPP was obtained from the upper part of 
the separated plasma for performance of prothrombin time 
(PT), activated partial thromboplastin time (APTT), and 
for factor VII activity within 2 hours of blood collection 
using STart4® semi-automated coagulometer (Diagnostica 
Stago, France). The remaining PPP was stored in eppendorf 
tubes at -20 °C for measuring D-dimer level later on (within 
less than 4 weeks), which was performed by turbidimetric 
immunoassay using Quantia D-Dimer reagent on the 
automated architect c4000. The normal reference value for 
D-dimer is <250 ng/ml D-dimer units (DDU), or < 0.5 µg/
ml fibrinogen equivalent units (FEU) [18].
Statistical analysis: The data were analyzed using SPSS-
22 and included the descriptive measures of frequency, 
percentages, mean and standard deviation. Pearson correlation 
was used to measure the relationship between two variables 
Pearson’s correlation coefficient was tested using Student’s 
t-test and was presented in a scatter diagram. Two tailed 
t-test was applied for testing the significance of difference 
of two independent sample means of the quantitative data. 
P value < 0.05 was considered significant.
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Results:
A. Age and BMI. The non-obese and obese groups were aged-
matched with control group with no statistical significant 
differences (P-values = 0.289 and 0.33, respectively). The 
difference in mean BMI of the non-obese group and control 
group was statistically insignificant (P= 0.917). The difference 
between mean BMI of the obese group (34.40 ± 4.36 kg/m2 
and control 26.12 ± 3.1 kg/m2 was statistically significant with 
P-value 0.000 (Table 1).

Table 1 The clinical data (mean values ± SD) of the study 
groups and control

 Clinical
data

Study groups  Control
group
n= 25

 P
value

 Age
(years)

Non-obese (n= 25) 31.12 ± 7.17
28.88 ± 7.59

0.289

Obese  (n= 25) 33.16 ± 6.08 0.33

 BMI
(kg/m2)

Non-obese (n=25) 26.21 ± 2.84
26.12 ± 3.1

0.917

Obese (n=25) 34.40 ± 4.36 0.000*

*Significant using independent sample t-test. SD, standard 
deviation; n, number of females

B. The hemostatic parameters of the study groups.
1. Prothrombin time. The mean of PT of the non-obese and the 
obese groups (12.3 ± 0.9 and 12.4 ± 0.7 seconds, respectively) 
were significantly shorter than that of the control (12.9 ± 0.7 
seconds) with P-values 0.014 and 0.020, respectively (Table 
2).

Table 2 The hemostatic parameters (mean values ± SD) of 
the study groups and control

 Hemostatic
Parameter Study groups Control group

(n=25) P value

PT (seconds)
Non-obese 12.3 ± 0.9

12.9 ± 0.7
0.014*

Obese 12.4 ± 0.7 0.020*

 APTT
(seconds)

Non-obese 28.8 ± 2.8
29.6 ± 2.8

0.344

Obese 28.4 ± 2.9 0.151

 FVII activity
(%)

Non-obese 81.2 ± 13.7
73.7 ± 11.2

0.041*

Obese 88.9 ± 19.4 0.001*

PLT (×109/L)
Non-obese 305.960 ± 65.999

279.40 ± 46.329
0.106

Obese 313.480 ± 58.468 0.027*

D-dimer (ng/
ml)

Non-obese 212.8 ± 122.5
155.8 ± 31.6

0.029*

Obese 301 ± 338.8 0.038*

*Significant using independent sample t-test at 0.05 level

It had been observed that 7/25 (28%) of females in the non-
obese group and 4/25 (16%) of females in the obese group had 
shortened PT compared to the lower limit of PT in the control 
group (11.8 seconds).

The correlation between the prothrombin time and duration 
of COCPs use. By dividing the cases according to their duration 
of pills use, 11/50 females used the pills for < 1 year, and the 
remainder used them for > 1 year. No significant correlation 
has been shown between PT and duration of COCPs use of 
< 1 year with P-value 0.823, or ≥ 1 year with P-value 0.601 
(Figure 1, A and B). 
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Figure 1 The correlation between the prothrombin time and duration of COCPs use. 
A, 1 year; B, ≥ 1 year

2. Activated partial thromoboplastin time. The mean APTT 
were insignificantly shorter in both the non-obese and the 
obese groups (28.8 ± 2.8 and 28.4 ± 2.9 seconds, respectively) 
compared with that of control group (29.6 ± 2.8 seconds) with 
P-values 0.344 and 0.151, respectively (Table 2).  However, 
the shortened APTT compared with the lower limit of APTT 
in the control group (24.6 seconds) had been recorded in 8% of 
females in each of the non-obese and obese groups.

The correlation between the activated partial thromboplastin 
time and duration of COCPs use. Insignificant negative 
correlations between the APTT and the duration of pills use 
were observed both during the first year and with prolonged 
use of ≥ 1 year with P-values 0.068 and 0.314, respectively 
(Figure 2, A and B).

Figure 2 The correlation between the activated partial thromboplastin time and duration of COCPs use. A, 1 year; B, ≥ 1 year

3. Factor VII activity. The mean of factor VII activity of both 
the non-obese and the obese groups (81.2 ± 13.7 % and 88.9 ± 
19.4 %, respectively) were significantly higher than that of the 
control group (73.7 ± 11.2 %) with P-values 0.041 and 0.001, 
respectively (Table 2).

The correlation between FVII activity % and prothrombin 
time. For all 50 cases studied, there was significant inverse 
correlation between FVII activity % and PT with P-value 
0.008 (Figure 3).
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Table 3 The hemostatic parameters (mean values ± SD) in 
the obese and non-obese cases

Hemostatic Parameter Obese cases
(n=25)

 Non obese
cases

(n=25)
P-value

PT (seconds) 12.4 ± 0.7 12.3 ± 0.9 0.663

APTT (seconds) 28.4 ± 2.9 28.8 ± 2.8 0.597

FVII activity % 88.9 ± 19.4 81.2 ± 13.7 0.109

PLT (×109/L) 313.48 ± 58.468 305.96 ± 65.999 0.672

D-dimer (ng/ml) 301.4 ± 338.8 212.8 ± 122.5 0.225

Discussion:
The two study groups (non-obese and obese females) were 
aged-matched with control group to prevent the effect of age 
on thrombosis risk which is increased with increasing the age 
[9,19,20]. The difference in BMI was statistically insignificant 
(P > 0.05) between the mean BMI for the non-obese group 
and control to minimize the effect of increased BMI as a 
confounding factor in order to assess the effect of pills alone 
since literatures reported increased tendency for thrombosis 
with obesity [2,5,20]. The mean PT of the non-obese and 
obese groups both were found to be significantly shorter than 
that of control (P = 0.014 and 0.020, respectively). This goes 
with AL-Husaynee AJ et al. (Iraq, 2006) [21], Babatunde AS et 
al. (Niger, 2004) [22], and Roshidah I et al. (Malaysia, 1990) 
[23]. While Afsar NA et al. (Pakistan, 2003) [24] observed 
insignificant reduction of PT in pills users (P = 0.207). When 
the PT of the studied groups was compared with the lower 
limit of PT in the control group (11.8 seconds) we noticed 
that 7/25 (28%) of the non-obese group and 4/25 (16%) of the 
obese group had shortened PT. The observed shortening of PT 
in the females may be explained by the procoagulant effect 
of the used pills that includes the increased plasma levels of 
several coagulation factors including fibrinogen, prothrombin, 
FVII and FX [2,4,6,25]. The concentration of these factors 
are known to affect the extrinsic pathway of the coagulation 
and hence the PT [17]. Insignificant correlations were found 

Figure 3 Correlation between FVII activity % and prothrombin time

4. D-dimer level. The mean of D-dimer levels of the non-obese 
and obese groups (212.8 ± 122.5 ng/ml and 301 ± 338.8 ng/
ml, respectively) were higher than that of control group (155.8 
± 31.6 ng/ml) with statistical significant differences with 
P-values 0.029 and 0.038, respectively (Table 2).

The distribution of cases according to their D-dimer level. 
According to the D-dimer level, of the 50 cases studied, 39 
(78%) of them had normal D-dimer level (250 ng/ml) while 
it is increased in the others; in 6 (12%) the level was 250-500 
ng/ml, in 4 (8%) the D-dimer level was >500-1000 ng/ml, and 
only one (2%) had D-dimer level >1000 ng/ml (Figure 4). In 
the control group the D-dimer levels were < 250 ng/ml in all 
of them.

Figure 4 The distribution of the 50 females on COCPs by 
their D-dimer level

5. The platelet count. The mean PLT in the non-obese group 
was 305.960 ± 65.999 ×109/L and in control was 279.40 ± 
46.329 ×109/L with statistically insignificant difference (P = 
0.106). While for the obese group, the mean PLT was 313.480 
± 58.468 ×109/L which was significantly higher than that of 
control with P-value 0.027 (Table 2).
C. The comparison of the hemostatic parameters between the 
obese and the non-obese cases. 
There were no statistically significant differences in the means 
of PT, APTT, Factor VII activity, D-dimer level, and PLT 
between the non-obese and obese groups (Table 3). 
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between PT and duration of use, both during the first year and 
with the use for 1 year or more (P > 0.05). These results differ 
from those obtained by AL-Husaynee AJ et al. (Iraq, 2006) [21] 

who reported a significant negative correlation between PT and 
duration of use of oral contraceptive. This discrepancy may be 
attributed to the type of the pills and their contents which were 
used by the females; in our study the pills contained lower doses 
of estrogen and progestin (0.03 mg ethinylestradiol and 0.15 
mg levonorgestrel), while in AL-Husaynee AJ et al. study the 
females used pills that contained 0.05 mg ethinylestradiol and 
0.25 mg levonorgestrel. The thrombosis risk in COCP users is 
increased with increasing the estrogen dose [5,10]. In addition 
to this, the risk is not cumulative with use [2]. The difference 
in the mean APTT between non-obese and control, and obese 
and control didn’t show statistically significant differences 
(P > 0.05). These results are comparable to those conducted 
on Nigerian women, 2004 study [22] but differ from those 
obtained by AL-Husaynee AJ et al. (Iraq, 2006) [21], Roshidah 
I et al. (Malaysia, 1990) [23], and Afsar NA et al. (Pakistan, 
2003) [24] who observed significant reduction of APTT in 
women using the COCPs because the plasma concentration of 
several markers of coagulation including FVIII and FX have 
been shown to be higher in pills users compared with non-users 
[21]. It had been observed that 2/25 (8%) of females in the non-
obese group and 2/25 (8%) of females in the obese group had 
shortened APTT compared to the lower limit of APTT in the 
control (24.6 seconds). Our results may be referred to the low 
estrogen content in the pills as the thrombotic risk is increased 
with increasing estrogen dose [4,9]. In addition, the difference 
in number of cases studied may be the cause of this discrepancy. 
Insignificant negative correlations have been noticed between 
the APTT and the duration of pills use both during the first 
year and with prolonged use (P > 0.05). In a Pakistanian study 
2003, Afsar NA et al. observed negative correlations between 
the APTT and the duration of pills use both during the first year 
and with prolonged use, but with statistical significance only 
during the first year of using COCPs [24]. This discrepancy in 
these results may be attributed to different study population. 
The mean FVII activity observed in the non-obese group and 
in the obese group were higher than that in the control group 
with statistically significant differences (P = 0.041, and 0.001, 
respectively). Junge W et al. [26] and Klipping C et al. [27] 

observed the increase in factor VII activity after 3 months of 
using the pills, while Roshidah I et al. [23] noticed that there 
was no significant difference in FVII activity between users 
women and control group. Factor VII is one of the coagulation 
factors that may be increased in COCPs users as a result of the 
procoagulant effect of these pills [2,4,6,25]. For all 50 studied 
females, there was significant inverse correlation between FVII 
activity and PT (P = 0.008). In this study, the observed mean 
of D-dimer level in the non-obese group and obese group were 
significantly higher than that in the control group (P = 0.029 and 
0.038, respectively). These results were comparable to those 

reached by AL-Husaynee AJ et al. who reported significantly 
positive D-dimer in users than non-users [21]. Meijers JC et 
al. also found significant increase of D-dimer during the use 
of the pills [28]. Junge W et al. [26] and Klipping C et al. [27] 
observed the increase in D-dimer level after 3 months of pills 
use, but it was insignificant in Klipping C et al. study. The 
females using the combined contraceptive pills have enhanced 
fibrinolytic activity [4,6,25] that may explain the significantly 
high D-dimer levels. The mean PLT in the non-obese group 
was higher than that in the control, but this didn’t   reach the 
level of statistical significance (P = 0.106), while the obese 
group had significantly higher PLT than that of control group 
(P = 0.027). Al-Husaynee AJ et al. (Iraq, 2006) [21] and AL-
Chalaby SAH (Iraq, 2001) [29] found significantly higher 
PLT in COCPs users than non-users regardless the BMI. In 
a Nigerian study carried to determine the effect of low-dose 
COCPs on some hemostatic parameters of apparently healthy 
women over a period of three months, the mean value of PLT 
was significantly increased after three months of contraceptive 
use [22]. Afsar NA et al. found the increase in PLT was 
insignificant in users group than non-users [24]. Shafiq M et 
al. noticed insignificant rise in the PLT after 6 months of pills 
[30]. Another researcher in Nigeria in 2014 [31] published that 
the mean of PLT was marginally higher among subjects on 
hormonal contraceptives compared to controls, however this 
difference was statistically insignificant (P = 0.851). These 
results can be explained by the fact that the PLTs have estrogen 
beta receptors. This implies that PLT function may be modulated 
by sex hormone levels [32]. Estrogens have a week anabolic 
effect which can potentially suppress the actions of other 
reproductive hormones like luteinizing hormone and follicle 
stimulating hormone and prevents ovulation [30,31]. Estrogen 
therapy especially with higher doses of synthetic estrogens in 
oral contraceptives has been shown to increase PLT, platelet 
aggregation and to enhance clot formation [29]. There were 
no significant statistical differences for all studied parameters 
(PT, APTT, FVII, D-dimer level, PLT) between obese and non-
obese groups. This probably because the differences in the BMI 
were not wide and the non-obese group included females with 
overweight, but this was defeated by the presence of significant 
statistical differences between the non-obese group and control 
group (as the later also included females with overweight). The 
absence of significant differences between the obese and non-
obese groups accentuates the effect of COCPs on the study 
groups when compared with the control group. Obesity still 
has increased thrombosis risk which probably become more 
evident when studied and compared with normal BMI females, 
as overweight increases thrombosis risk [2,13].
In conclusion, the use of the COCPs is associated with some 
degree of enhanced procoagulant activity. Therefore, females 
should be properly assessed and monitored before starting 
using the pills and while on them.  
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