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The combined oral contraceptive pill regarded as a safe and highly effective method of contraception, 
but has various side effects and serious complications. In recent years, the usage of IMPLANON 
(etonogestrel implant) being recommended to minimized the side effects. The present study aims to 
measure PT, APTT and fibrinogen level in women using of oral contraceptive pills and Implanon. The 
study was conducted in family planning in clinic of Khartoum and Bahri Hospitals. A total of hundred  
women were selected as volunteers and 50 women considered as cases group and other 50 women 
who didn't  used any contraceptive were selected as control. PT, APTT and fibrinogen level measured 
by using coagulameter. (Colt). The result revealed that the mean of PT 12.46 second, PTT 29.82 
second, fibrinogen 2.64g/dl in women using Implanon, were as the PT 12.44 second, PTT 30.97 second, 
fibrinogen 2.93g/dl in women using contraceptive pills. The result showed significant decrease of PTT in 
women using Implanon when compared with control group (P value < 0.05) and no significant different in 
in the PT, APTT and fibrinogen in women used contraceptive pill. 
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INTRODUCTION 

1.1 Contraceptive Pills:  
Contraceptive is prevention of conception with 

many devices, sexual practices, chemical, drugs, 
or surgical procedure. The pills are the common 
name for oral contraception. It’s one of the most 
safer, effective, and popular methods of birth 
control. There  are two  types  of  contraceptive  
pills; combined  oral  contraceptive  pills  and  
progestin –only pills. The pills  must  be  taken 
daily  to sustain  the  hormone   levels  needed  to  

prevent  ovulation (Egbunah, 2019). 
Oral contraceptive related thrombosis has 

become an important field of study. Women  
taking  oral contraceptive  appear  to  have  3  to  
4  fold  increased  risk  of  thrombosis  ( primary  
deep  venous  thrombosis )  compared   to  
women  not  taking  oral  contraceptives (S. 
Jadelle et al. 2002).Oral contraceptives can 
interact with inherited thrombophilia, particularly 
factor V Leiden. Women  who are  heterozygous  
for  the  mutation   and  take  oral contraceptive  
have  a  30 fold  increase in  risk  of  
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contraceptives . Women  who  are  homozygous 
for  the  mutation  and  take  oral contraceptives  
have a hundred – fold  increase  in  risk  of  
thrombosis (Williams, 2016). 

Hormonal contraceptives are often associated 
with side effects commonly, irregular menses, 
bleeding, amenorrhea, weight gain, wild headache 
and abdominal pain or discomfort (Davis, A.J. 
1996, Polis et al. 2014).  

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 (Vandenbroucke et al. 
2002,Helmerhorst et al, 2003, Laufer et al.2011). 

1.2 Contraceptive Implants: 
The injectable and implant methods prevent 

pregnancy primarily through ovulation 
suppression and possibly by increasing the 
thickness of cervical mucus, which presents a 
barrier for sperm penetration. In addition, they 
change the quality of the endometrium 
component, making it inconvenient environment 
for fertilization and implantation (Bhathena 2001, 
Schürmann et al. 2004, Peipert et al. 2012). 

Contraceptive Implants (etonogestrel  implant)  
is  an  off-white, non-biodegradable, etonogestrel- 
containing single  sterile  rod  implant for  
subdermal  use. The  implant  is  4 cm  in  length  
a  diameter  0f  2cm. Implanon  rod  contain  of an 
ethylene  vinyl acetate  copolymer  core,  which 
contain  68 mg  ethylene  vinyl acetatImplanon  is  
a progestin – only  contraceptive  does  not  
contain  estrogen. Implanon   does not contain 
latex and is not radio –opaque (Hiller, 2000). 

Implanon single  rod  inserted  into  the  upper  
arm  after  a woman  is  given  a local  anesthetic, 
insertion  takes  only  a few   minute. Implanon   
give off  very  small  amounts  of  hormone  much  
like  progesterone   a women ‘s  body  produce   
during  the  last  two  weeks  of  each  monthly  
cycle  and  is  highly  effective  for  3 years. 

Impanon  was  first  approved  in  Indonesia  
in 1998  ,then  approved  for  use  in  over  60 
countries   in  2003, and  approved  for  use  in 
United  State in 2006, implant  are now  used  by  
11  million  women  around  the  world (Hanretty , 
2010). 

1.3 The Role of Blood Coagulation: 
The fibrin clot is the product of multiples of 

complex reactions of plasma proteins called 
coagulation or clotting factors. Most of the clotting 
factors are zymogens of serine proteases and are 
transform to active enzymes during the process of 
blood coagulation (Lillicrap D, 2009).The 
mechanism of coagulation process involves 
activation, adhesion, and aggregation of platelets 
then the coagulation factors activation along with 
deposition and maturation of fibrin. Disorders of 
coagulation pathways are disease conditions, 
which can result in bleeding (hemorrhage or 
bruising) or obstructive small clots (thrombosis) 
(Dacie and Lewis, 2006, Watson M, 2010). 

1.4 Prothrombin time (PT): 
The Prothrombin time (PT) and its derived 

measures of Prothrombin ratio (PR) and 
international normalized ratio (INR) are used to 
measure the extrinsic pathway of coagulation. 
This test is also called "ProTime INR" and 
"PT/INR". They are used to determine the clotting 
tendency of blood, in the measure of warfarin 
dosage, liver damage, and vitamin K status. PT 
measures factors I (fibrinogen), II (Prothrombin), 
V, VII, and X. The test measures the clotting time 
of plasma in the presence of an optimal 
concentration of tissue extract (Thromboplastin) 
and indicates the overall efficiency of the extrinsic 
clotting system. although to measure Prothrombin 
,the is now known to depend also on reaction with 
factors V,VII and X , and on the fibrinogen 
concentration of plasma (Higgs et al. 2016, 
Williams, 2016). 

1.5 Activated partial thromboplastin time 
(APTT): 

The partial thromboplastin time (PTT) or 
activated partial thromboplastin time (aPTT or 
APTT) is a medical test that characterizes blood 
coagulation. Apart from detecting abnormalities in 
blood clotting, it is also used to monitor the 
treatment effects with heparin, a major 
anticoagulant. PTT is a performance indicator of 
the efficacy of both the "intrinsic" (now referred to 
as the contact activation pathway) and the 
common coagulation pathways. In addition, is 
used in conjunction with the prothrombin time (PT) 
which measures the extrinsic pathway. Kaolin 
cephalin clotting time (KccT) is a historic name for 
the activated partial thromboplastin time (Higgs et 
al. 2016). 
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1.6 Fibrinogen: 
Thus, fibrinogen plays a central role in the 

coagulation cascade and in platelet activation. 
Plasma fibrinogen is widely recognized as a major 
mediator of platelet aggregation and is vital for 
fibrin formation. Fibrinogen is composed of three, 
disulphide-linked chains in a symmetrical structure 
(Montes et al. 2001). 

Numerous  methods of determining  
fibrinogen  concentration  have been  devised, 
including clotting , immunological , physical  and 
nephelometric  techniques, and all tend to  give 
slightly different  results, perhaps, partly because 
of  the  heterogenous  nature of  plasma 
fibrinogen . Many automated analyzers will now 
provide an estimate of fibrinogen concentration 
determined from the coagulation changes during 
the PT (PT-derived fibrinogen), (Higgs et al. 
2016). 

However, hormonal contraceptives do not 
show the same risk of thrombosis in different 
populations (Yakubu, A.  et al. 2014).There are 
differences in the coagulation and hemostatic 
parameters among women who use hormonal 
contraceptives from different geographical areas, 
the cause of which is not clearly understood 
(Bartiromo, et al. 2020). Consequently, WHO 
recommended that studies should be conducted 
in different regions to accomplish a better 
understanding (Suleiman SA 2014). 

However, the use of progestogen-only 
injectable and implant contraceptives is on the 
increase among Sudanese women yet; there is a 
lack of data concerning the coagulation variables 
of Sudanese women hence, this study. 
 
MATERIALS AND METHODS 

2.1 Study design: 
This is a case control study conducted to 

measure coagulation parameter 
(PT/PTT/fibrinogen level)   in women who using 
oral contraceptive pills and implanon in Khartoum 
state. The blood pressure and weight of these 
participants were determined by the Nurses 
working in the family planning Clinic. Information's 
on age, duration of use, menstrual flow, parity, 
history of disease and reaction to the 
contraceptives were obtained from the patients 
using a structured questionnaire. 

2.2 Study Area: 
The study was conducted in family planning in 

clinic of Khartoum and Bahri Hospitals. Women  

were  using  oral  conceptive  pills  or  implanon  
in  Khartoum  state. 

2.3 Study population: 
Women, between the age of 18 and 45 years, 

who had no underlying disease condition that 
could affect the clotting system. 50 women were 
using oral contraceptive pills 50 women were 
using Implanon and 50 who weren’t using oral 
contraceptive or Implanon (Control subjects in 
same ages).   

2.4 Inclusion Criteria: 
All participants subjects who were aged 

between 18 and 45 years, sexually active, 
normotensive females using long acting 
contraceptives for a period of at least two months, 
non-pregnant and not smoking, on progestogen-
only implanon injectable contraceptives, without 
underlying disease condition.  

Exclusion Criteria: 
Women below 18years or more than 45 years. 

Women who were not using contraceptive pills, 
implanon, or presence of diseases. 

2.5 Ethical Consideration:  
The ethical approval has been taken from 

ethical committee of Ministry of Health (Sudan). In 
addition each of the participants in this study gave 
informed consent to participate. 

2.6 Sample Collection and Analysis: 
4.5 mls of venous blood was collected from 

each participants using standard procedure into 
0.5mls of 31.3g/L tri-sodium citrate solution in a 
test tube and well mixed and centrifuged at 2500g 
for 15minutes and the plasma was separated into 
plastic containers for manual determination of 
prothrombin time (PT), activated partial 
thromboplastin time (APTT) and fibrinogen 
concentration using KLabkit reagent (CHEMELEX 
KLabkit reagent, Barcelona, Spain). The 
investigations were performed with strict 
adherence to the manufacturer’s instruction. 

2.7 Methodology: 

The coagulometer: 
 Hospitex Diagnostics - Calenzano (Florence) 

– Italy                                                                               
The  blood  coagulometer  is  an  analyzer  

used  to  test  the  coagulation  efficiency  of  
blood  so  as to  diagnosis   and  asses  the  
bleeding  disorders,  or  monitor patients  who  are  
taking  anticoagulant  medicines .                                                                                                                                                                          
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Principle 
The coagulometer  has  an  optical  

measurement  system  which  detect  sudden        
difference  in  optical  density  when  a clot  is  
formed . The  initiation  of  the time  measurement  
when  the  sample  is  added  to  the  reagent  and 
stop  the  measurement  time  at  the  moment  
that  the  clot  is  formed. 

2.8 Statistical Analysis  
Statistical Package for Social Sciences 

(version 13) was used for analysis and to perform 
Pearson Chi-square test for statistical significance 
and one way an ova for numerical data. 
 
RESULTS 

This is analytical  case  control  study   was  
conducted  in  Khartoum  state  during  the  period  
from  March  to  May  2018, to  measurement  of  
coagulation  parameters (PT, PTT,  and  
fibrinogen  level)  in women  who  using  oral  
contraceptive  pills  and  implanon .  Hundred   
women  were  selected  as  volunteers  and  
considered  as  case  and  other  fifty  women  not  
used  the  contraceptive  pills  or not  used  
implanon   were  selected  as  control  group. The 
comparison of Mean±SD of coagulation 
parameters of implanon users and controls, the 
mean values of PT and among the women were 
used implanon (12.46 seconds) were slightly 
insignificantly increased than that of the control 
group (12.34 seconds) with P = 0.116, also there 
was insignificant shorter in the mean of fibrinogen 
level results among the implanon users (2.64g/L) 
and control group (2.84g/L) with P = 0.84. 
However, there was significantly reduction in the 
mean of PTT result among implanon users (29.82 
seconds) and control group (31.50 seconds) with 
P = 0.002 (Table1). It was observed that the 
comparison of Mean±SD of coagulation 
parameters of contraceptive users and controls, 
the PT results among cases and control were 
(12.44 seconds and 12.34 seconds respectively) 

were insignificant with P = 0.367. In addition, there 
was insignificant difference in the mean of 
fibrinogen level result among case were used 
contraceptive pills (2.93 g/L) and control (2.84 g/L) 
with P = 0.519. However, there was significant 
difference in the mean of PTT result among case 
were used contraceptive pills (30.97seconds) and 
control (31.50seconds) with P = 0.026 (Table 2). 
The comparison of Mean±SD of coagulation 
parameters of implanon users and contraceptive 
users. The mean values of all parameters among 
them were insignificant. The PT values among the 
women on implant (12.46 seconds) and among 
the oral contraceptive users (12.44 seconds) with 
P = 0.871. The PTT values among the women on 
implant(30.82seconds) and among the 
contraceptive users (30.82 seconds) with P = 
0.489. The fibrinogen level values among the 
women on implant (2.94 g/L) and among the 
contraceptive users(2.93 g/L) with P = 0.987 
(Table 3). The study reveal that the comparison of 
Mean±SD of coagulation parameters PT,PTT and 
fibrinogen level of only implanon users based on 
the age 30 years old and less than 30 years. 
There was no significant difference in the mean 
values of the all coagulation parameters, the PT 
result among women at 30 years and less than 30 
years (12.45 second and 12.46 respectively) with 
P = 0.909 (Table 4). Further the result shows 
significant difference in the mean of PT result 
among cases used implanon for (5-12) months 
(12.15Sec.) and (13-24) months(12.59Sec.)and 
(25-36) months (12.48Sec.) P = 0.035 and also 
the result shows that there was insignificant 
difference in the mean of PTT result among cases 
used implanon for (5-12) month (30.76), and (13-
24) month (30.96), and (25-36) month(30.73) with 
P value 0.720 and also insignificant difference in 
the mean of fibrinogen level result among cases 
used implanon for (5-12) month (3.09), (13-
24)months (2.92)and (25-36) month (2.89)  P = 
0.772 (Table 5). 

 
Table1: Statistics of PT, PTT and fibrinogen level among implanon and control groups. 

 

 No. Mean/Sec. 
Std. 

Deviation 
Minimum Maximum P value 

Pt (secs) 
Implanon 50 12.4680 .42783 11.50 13.10  

0.116 Control 50 12.3400 .37850 11.70 13.00 

Ptt (secs) 
Implanon 50 29.8260 .92732 29.00 33.40  

0.002 Control 50 31.5080 1.17332 29.00 33.40 

Fibrinogen 
level (g/dl) 

Implanon 50 2.6416 .71937 1.71 4.20 0.486 
 Control 50 2.8428 .69440 1.62 4.80 

P value ≤ 0.05 considered as significant 
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Table 2: Statistics of PT, PTT and fibrinogen level among oral contraceptive pills and control 
groups. 

 

 No. Mean/Sec. Std. Deviation Minimum Maximum P value 

Pt (secs) 
Contraceptive   

 pills 
50 12.44 .75248 11.00 13.90  

0.367 
Control 50 12.3400 .37850 11.70 13.00 

Ptt (secs) 
Contraceptive  

  pills 
50 30.9740 1.18577 29.00 33.40  

0.026 
Control 50 31.5080 1.17332 29.00 33.40 

Fibrinogen 
 level (g/dl) 

Contraceptive  
  pills 

50 2.9392 .79067 1.42 4.34  
0.519 

Control 50 2.8428 .69440 1.62 4.80 

P value ≤ 0.05 considered as significant 
 

Table 3: Statistic of  PT, PTT and fibrinogen level among implanon and oral contraceptive pills 
groups. 

 

 No. Mean 
Std. 

 Deviation 
Minimum Maximum P value 

Pt (secs) 
Implanon 50 12.4680 .42783 11.50 13.10  

0.371 Contraceptive   pills 50 12.44 .75248 11.00 13.90 

Ptt (secs) 
Implanon 50 29.8260 .92732 29.00 33.40  

0.489 Contraceptive   pills 50 30.9740 1.18577 29.00 33.40 

Fibrinogen  
level (g/dl) 

Implanon 50 2.6416 .71937 1.71 4.20  
0.987 Contraceptive   pills 50 2.9392 .79067 1.42 4.34 

P value ≤ 0.05 considered as significant 
 

Table 4:  Statistic of  PT, PTT and fibrinogen level in difference age groups among women used 
implanon: 

 

 No. Mean 
Std. 

Deviation 
Minimum Maximum P value 

Pt (secs) 
30 years and less 56 12.4518 .61170 11.20 13.90 

0.909 
more than 30 year 44 12.4659 .61264 11.00 13.40 

Ptt (secs) 
30 years and less 56 30.8089 1.05422 29.10 33.20  

0.366 
 

more than 30 year 44 31.0159 1.07183 29.00 33.40 

Fibrinogen 
level (g/dl) 

30 years and less 56 3.0127 .76490 1.42 4.34 
0.280 

more than 30 year 44 2.8484 .73367 1.70 4.34 

P value ≤ 0.05 considered as significant 
 

Table 5:  shows the comparison of Mean±SD of coagulation parameters PT, PTT and fibrinogen 
level in different duration groups among women used implanon 

 Duration   

Parameters  5-12 months 13-24 months 25-36 months P - value 

PT (secs)  12.15±0.37 12.59±0.42 12.48±0.22 0.453 

APTT (secs)  33.50±6.36 30.71±3.92 29.61±4.41 0.006 

Fibrinogen(g/L) 3.01±0.71 2.84±0.74 2.74±0.69 0.746 

• ANOVA test was used to calculate P value 
P value less than 0.05 considered significant. 
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DISCUSSION 
A case control study was conducted in 

Khartoum state during the period from August 
2018 to May to measure coagulation parameter 
(Prothrombin Time (PT), Activated Partial 
Thromboplastin Time (APTT) and fibrinogen level) 
in women using oral contraceptive pills and 
implanon. A 100 samples were collected from 
women according to inclusion criteria and 
considered as case, and 50 samples from healthy 
women not used pills and not used implanon, and 
considered as control. The main findings of the 
current study, the mean of PT was slightly shorter 
of the study group who used the oral 
contraceptive pills than control group (p 0.36) 
which agreed with the study of Babatunde et. al 
(2004) which conducted in healthy Nigerian 
women and also similar to study reported by 
Abbas (2010) which conducted in women on oral 
contraceptives pill in Sudan with insignificant 
reduced (p = 0.29), also agree with study done by 
Egbunah et al. (2019) in Kaduna State, Nigeria. 
But disagree with Abdalla et al. (2008) also 
reported reduction in PT in women taking oral 
contraceptive. Our finding is however, agreed with 
the study of Elsayid et al. (2016) who a slightly 
raised PT among the study group to the control. 
Although the increasing in the mean value of the 
PT was not statistically significant, but it possibly 
an indication of some degree of enhanced 
coagulation process in the subject due to 
exogenous estrogens in the pill accumulated in 
the liver and stimulate the synthesis of the clotting 
factors more especially factors II, VII, and X (J 
Bonnar. 1987). The mean PT of study group who 
used the implanon was slightly increased than 
control group, but without significant difference (P 
= 0.116) and also slightly increased than mean of 
contraceptive pills but without significant 
difference (p= 0.871) it possible due to absents of 
estrogen in implanon (Kevin,2010). The mean 
APTT of study group who used the pills was 
shorter than control group with significant 
difference ( P=0.026), which agreed with the study 
of Tsakok and et. al. (1980) which conducted in 
Non- Caucasian women taking oral contraceptive 
containing 50 mg estrogen, Egbunah M et al. 
(2019) also reported significant reduction APTT in 
women taking oral contraceptive. Mean APTT 
result of study group who used the implanon was 
slightly shorter than of control group but with 
significant difference (p=0.002). The shortened PT 
and APTT may be explained by the procoagulant 
effect of the used progestogen-only 
contraceptives which includes the increased 

plasma levels of several coagulation factors such 
as fibrinogen, prothrombin, FVII and FX. 
Decreased PT & APTT may predisposes patients 
to an increased risk of thrombotic complications 
(Korte et al., 2000). The mean fibrinogen level of 
study who used the pill was slightly increased 
than that of control group but without significant 
difference (p= 0.515) which agreed with the study 
the study Elsayid et al. (2016)  which conducted in 
women on oral contraceptive pill in Sudan with 
slightly increased when compared with his control 
but without significant increased (P = 0.18) it also 
agree with study of Babatunde et. al (2004) which 
conducted in healthy Nigerian women. But the 
mean fibrinogen level result of study group who 
used the implanon was slightly decreased than of 
control group without significant difference (P = 
0.468). Mean PT result of study group who in age 
less than 30 year and used the implanon was 
slightly reduced than that of age more than 30 
years but without significant difference (P = 
0.909). The mean APTT result of study group who 
in age less than 30 years used the implanon was 
slightly reduced than of age more than 30 years 
but without significant (P = 0.336). The mean 
fibrinogen level result of study group who in age 
less than 30 year and used implanon was slightly 
increased than that of age more than 30 years (P 
= 0.280). Duration of implant use had no effect on 
the PT and fibrinogen, but there was  a mild 
association between APTT and duration of 
implant use.  This finding is agreed with the study 
of Egbunah et al. (2019). 

CONCLUSION 
This study showed that there were 

insignificant increased in the PT and significant 
shortening in the PTT when compared with control 
groups on the both of implanon and the 
contraceptive users. The mean of fibrinogen level 
was slightly increased on the contraceptive users 
and slightly reduced on the implanon users 
without significant differences. No significant 
change of PT, PTT, and fibrinogen among 
different age group used implanon and over all the 
mean of these parameters were in normal ranges. 
Moreover, a further study is needed to bring about 
a clearer picture. 
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