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Abstract 
 
Thrombotic disorder has been associated with especially older versions of hormonal contraceptives. Even 
with development of modern version of the medication, the controversies concerning their thrombotic 
effects still remain.  However, screening of women on hormonal contraceptive for the presence of any 
derangement in the haemostatic profile is not routinely carried out in Nigeria. This study investigated 
the effects of hormonal contraceptives on haemostatic profile among women. This was a cross-sectional 
study carried out on 200 apparently healthy female subjects on hormonal contraceptives. They 
comprised of 50 non- contraceptive users (control subjects) (group A), fifty (50) non-hormonal 
contraceptive users (group B), 50 subjects on progestin-only contraceptive (POC) (group C) and 50 
women on combined oral contraceptive (COC) (group D). Exactly 4.5mL of venous blood was collected 
aseptically from each participant into a plain container containing 0.5mL of 3.1% tri-sodium citrate 
anticoagulant, followed by proper mixing. The citrated plasma obtained after centrifugation at 3000 
rpm for 15 minutes and separation, was used for the determination of prothrombin time (PT) and 
activated partial thromboplastin time (APTT). Data analysis was carried out using the statistical 
package for social sciences (SPSS) version 17.0 software and a p-value <0.05 was considered significant. 
The Mean±SD prothrombin time {PT (seconds)} was significantly higher (p<0.001) among women on 
combined hormonal contraceptive than progestin-only contraceptive, non-hormonal contraceptive and 
controls. Similarly, the activated partial thromboplastin time {APTT (seconds)} was significantly 
higher (p<0.05) among subjects on combined hormonal contraceptive than progestin-only and non-
hormonal contraceptive users but not different when compared with controls. The use of hormonal 
contraceptives results in altered PT and APPTT and may be an increased risk of thrombogenic among 
users. 
 
Keywords:  Activated partial thromboplastin time, Hormonal contraceptives, Nigerian 
women, Prothrombin time 
 
 
INTRODUCTION 
Hormonal contraceptives are synthetic biochemical substances used to prevent unintended 
pregnancy (Adejumo et al., 2016). The use of contraceptives have been known to be a reliable 
means to prevent pregnancy in women in as much as they do not prevent sexually transmitted 
diseases such as acquired immune deficiency syndrome or viral hepatitis (Akhigbe et al., 
2008). Hormonal contraceptives come in different forms such as the birth control tablets, the 
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contraceptive skin patch, the vaginal ring and the hormone-releasing contraceptive coils. The 
most commonly known methods among married women are injectables (88%), pills (87%) and 
implants (78%) (NPC, 2019). They influence the levels of hormones in women and prevent the 
release of mature eggs by the ovary. Some studies indicated that these hormonal 
contraceptives can cause alterations in some trace elements and vitamins which influence 
haemopoiesis in humans (Akinloye et al., 2011; Palmery et al., 2013). Furthermore, other 
studies indicated that various haematological changes are associated with the use of hormonal 
contraceptives. These changes include high platelet count which increases the risk of 
thromboembolism, myocardial infarction, arterial disease and carcinogenicity (Lidegaard et 
al., 2002; Plu-Bureau et al., 2013; Martin and Elliot-Sale, 2016). The most extreme but rare side 
effect has been predisposition to increased risk of thromboembolic occurrences (Hugon-Rodin 
et al., 2014). Moreover, several parameters in the human body (including blood count) has 
shown physiological variations as part of the normal circadian rhythm, which could be 
diurnal or seasonal (Thirup, 2003). The older first and second generation tablets such as those 
containing levornorgestrel or norgestimate appear to cause a lower risk of thrombosis when 
compared with the third and fourth generation birth control tablets such as those containing 
dienogest, desogestrel, drospirenone or gestodene (Plu-Bureau et al., 2013). Nakada et al. 
(2014) reported that the higher blood count in women in their reproductive years is because 
oestrogen administration considerably amplified the proliferation of haematopoetic stem cell 
(HSCs). 
 
Haemostasis is the arrest of bleeding in order to reduce blood loss from an injured blood 
vessel. It is the process whereby blood kept in a fluid state in the blood vessel. Haemostasis 
helps to prevent blood loss and stop excessive bleeding through a process called coagulation. 
Coagulation is a chemical process that leads to formation of fibrin clot (Hall, 2015). The process 
begins when prothrombin, a coagulation factor is activated e.g. by platelets. Prothrombin is 
converted to thrombin which acts on fibrinogen, a plasma protein and breaks it down into an 
insoluble fibrin. The fibrin forms a thread around the platelets, white cells and other cells to 
form a fibrin clot thereby preventing further blood loss (Hall, 2015). 
 
 Blood coagulation is initiated by a succession of finely balanced physical and biochemical 
changes resulting from damage to the blood vessel called coagulation pathways. These 
include the extrinsic and intrinsic pathways. The intrinsic is initiated by contact with a foreign 
surface and the extrinsic is initiated by exposure to tissue factor (Hall, 2015). Prothrombin time 
(PT) test, activated partial thromboplastin time (APTT) test, used to assay coagulation factors 
in homeostatic studies (Cheesbrough, 2006). The haemostatic system represents a delicate 
balance between pro-coagulant, anti-coagulant mechanisms allied to a process of fibrinolysis. 
Few studies have been carried out regarding the effects of contraceptives on haemostatic 
parameters in the human body. An increased rate of thrombosis in 1-3 per 100,000 women per 
year was reported by Abdollahi et al. (2003) and Naess et al. (2007). 
 
The number of women of child bearing age using hormonal contraceptives is on the increase 
worldwide. In Nigeria the prevalence of hormonal contraceptive use rose from 3% in 1990 to 
10% in 2008. Alterations in haemostatic profile with resultant increase in thrombogenic risk 
as a potential complication of using these drugs have been documented in Caucasians and in 
Nigerians. However, screening of women on different hormonal contraceptives for presence 
of any derangement in the haemostatic profile is not routinely carried out in Nigeria. Hence 
this study was carried out to explore the haemostatic effects of different types of hormonal 
contraceptives in women attending family planning clinics around Benin city. The aim of the 
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study was to determine some haemostatic changes associated with use of different hormonal 
contraceptives in women of reproductive age. 
 
MATERIALS AND METHODS 
 
Study area 
This is was a cross-sectional study of women of reproductive age using different hormonal 
contraceptives recruited from Faith Mediplex hospital, Central hospital and Planned 
Parenthood Federation of Nigeria (PPFN) in Benin city, Edo State who are on hormonal 
contraceptives. 
 
Collection of samples 
The total study population consists of two hundred (200) apparently healthy female subjects 
within reproductive age, between 18years to 45 years were evaluated in the study. They 
consist of one- hundred (100) female subjects on hormonal contraceptives [50 female subjects 
on progestin-only contraceptives (group C) and 50 female subjects on combined oral 
contraceptives (group D)], 50 female subjects on non-hormonal contraceptives (group B) and 
50 female subjects’ non-contraceptive users (group A) ( control). 
 
Female subjects on hormonal contraceptives without chronic illness were recruited for the 
study. Hospitalized patients, surgical patients and pregnant women or those with chronic 
illnesses were excluded from the study. 
 
Following the administration of questionnaire and giving of consent to participate in the 
study, 4.5mL of venous blood was obtained aseptically into a plain container having 0.5mL of 
3.1% trisodium citrate anticoagulant. The citrated blood sample was centrifuged at 3000 rpm 
for 15 minutes and the plasma was separated into another clean tube and used for the 
evaluation of PT and APTT.  
 
Ethical Consideration 
 Ethical approval was obtained from Research Ethics Committee on Human Subjects from Edo 
State Ministry of Health, Benin city (Ref. Number: HA.737/50 issued on 2nd March, 2021). 
Informed consent for participation of study was sought from each participant prior to 
inclusion in the study.  
Haemostatic parameters {activated partial thromboplastin time (APTT) and prothrombin time 
(PT)} were analysed manually immediately after sample collection. 
 
Estimation of Haemostatic Parameters 
 
Prothrombin Time  
 
Principle  
Citrated plasma sample is added to brain thromboplastin and calcium chloride reagent at 
37°C and the time taken for clot formation is measured. 
 
Procedure  
Prothrombin time was performed by pipetting 0.1ml of the citrated plasma samples into a 
clean glass test tube and incubating in a water bath at 37°c for 2 minutes. Then 0.2ml of the 
pre-warmed thromboplastin/calcium chloride reagent (BIOLABO Diagnostics, Maizy, 
France) was added to the test tube using an automatic pipette and the stopwatch started 
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simultaneously while holding the tube in the water and tilting back and forth. The watch was 
stopped at the first sight of clot formation and the result recorded in seconds (BIOLABO 
Diagnostics, Maizy, France). 
 
Activated Partial Thromboplastin Time (APTT) 
 
Principle  
Kaolin, a surface activator and platelet substitute (phospholipid) are incubated with citrated 
plasma at 37°C for a definite time. Calcium chloride is added and the time taken for clot 
development is recorded. 
 
Procedure  
A 1:9 of anticoagulant to blood ratio was obtained into a plain container and centrifuged for 
fifteen (15) minutes at 3000g to get platelet poor plasma using the bucket centrifuge. After 
which 0.1millilitres (0.1mls) of plasma was distributed into a clean dry test tube. 0.1ml of 
pre-warmed kaolin/platelet substitute (BIOLABO Diagnostics, Maizy, France) aliquot was 
added to the test tube and incubated at 37°c for two (2) minutes. The sample was re-calcified 
with 0.1ml of 0.025M calcium chloride and a stopwatch started instantly while tilting the 
tube back and forth checking for clot formation. The watch was stopped at the first sight of 
clot formation and the result recorded in seconds (BIOLABO Diagnostics, Maizy, France). 
 
RESULTS 
Table 1 showed the comparison of Mean±SD of haemostatic variables of four groups namely; 
group A, B, C, and D, representing contraceptive naïve (control), non-hormonal contraceptive, 
progestin-only, and combined hormonal contraceptive subjects, respectively.  
Comparing groups A and B; No significant difference was observed in the prothrombin time 
(PT) (seconds) between both groups (p>0.05). The activated partial thromboplastin time 
(APTT) (seconds) of group A (38±1.12) was significantly higher compared to that of group B 
(30.46±0.67) (p<0.05) 
 
Comparing groups A and C, the prothrombin time (PT) value of both groups showed no 
statistical significant difference (p>0.05). However, group A shows that APTT (38.00±1.12) 
was significantly higher (p<0.05) compared to group C (32.10±0.63).  
The prothrombin time (PT) value of group D (18.32±0.47) was significantly higher (p<0.05) 
compared with that of group A (14.90±0.24), while no statistical significant difference was 
observed in the APTT values of both groups (p>0.05). 
  
Comparing PT and APTT values of groups B and group C, both groups showed no statistical 
significant difference (p>0.05).  
 
Group D showed significantly higher (p<0.05) PT (18.32±0.47) and APTT (36.76±0.71), 
compared to group B, PT (14.88±0.43) and APTT (30.46±0.67).  
Also, group D showed significantly higher (p<0.05) values of PT (18.32±0.47) and APTT 
(36.76±0.71), when compared to group C, PT (15.86±0.49) and APTT (32.10±0.63) 
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Table 1: Mean Comparison of Haemostatic Parameters among the Studied Groups 
Parameter 
  

Control 
subject 

(A) (n=50) 

Non- 
hormonal 

contraceptive 
subject                       

(B) (n=50) 

Progestin-
only subject  

(C) (n=50)  

Combined 
hormonal 

contraceptive 
subject 

(D) (n=50)  

F 
Value 

p 
Value 

PT (sec) 14.90±0.24d 14.88±0.42d 15.86±0.49d 18.32±0.47abc 12.08 0.001 
APTT (sec) 38.00±1.12bc 30.46±0.67ad 32.10±0.63ad 36.76±0.71bc 21.97 0.001 

 p≤ 0.05- Significant; p ≥ 0.05- Not significant. 
PT- Prothrombin Time 
APTT- Activated Partial Thromboplastin Time.  
a represents significance with control 
b represents significance with non-hormonal contraceptive subjects  
c represents significance with progestin-only subjects  
d represents significance with combined hormonal contraceptive subjects. 

 
DISCUSSION 
The activated partial thromboplastin time (APTT) is a performance pointer evaluating the 
effectiveness of both the intrinsic and the common coagulation pathways. Apart from 
identifying anomalies in blood clotting, it can be used to monitor the treatment effects in 
individuals at risk of thrombosis on heparin therapy. It is used in combination with 
prothrombin time (PT) which measures the extrinsic pathway. The haemostatic results in this 
study showed that the PT value of the study non- hormonal contraceptive (NHC) subjects was 
lower than that of the control subjects, though not significant; However the APTT value of the 
non- hormonal contraceptive users was significantly lower than that of the controls. In a study 
on the effect of copper ion on blood coagulation, Elias et al. (2004) showed that at high 
concentration (0.01mM), copper ions significantly increased blood coagulation time. The 
APTT values for progestin-only contraceptive (POC) users were significantly lower in 
comparison to that seen in the controls; However the PT values for progestin-only 
contraceptive subjects showed no significant difference when compared to the control 
subjects. Cheesbrough (2006) stated that a shortened prothrombin time (PT) and activated 
partial thromboplastin time (APTT) increases the risk of thrombosis in patients. 
 
 Meanwhile, there was no significant difference in the APTT of combined hormonal 
contraceptive (CHC) subjects when compared to controls. This is consistent with the study of 
Abdalla et al. (2008) who reported no significant changes in the values of APTT in combined 
hormonal contraceptives (CHC) users. An elevated PT value was observed in combined 
hormonal contraceptives users when compared with the control group, this is in contrasts to 
the studies of Abdalla et al. (2008) who reported a normal PT among combined hormonal 
contraceptive (CHC) users. Babatunde and Olatunji (2004) in Ilorin reported a normal APTT, 
but with a shortened PT among CHC users. Aldrighi et al. (2006) after conducting combined 
hormonal contraceptives trials in Sao Paulo, reported significant increase in APTT and PT 
results. Elsayid et al. (2015) in a study conducted among Sudanese women on combined 
hormonal contraceptives, observed a slight increase in PT values though not statistically 
significant. Nasir et al. (2008) reported a shortened APTT among combined hormonal 
contraceptive users. The differences reported among these studies may suggest the possible 
alterations in the normal ranges across different geographical regions and races (Erhabor et 
al., 2014).Comparing the APTT and PT values of progestin- only contraceptive (POC) users 
and combined hormonal contraceptive (CHC) users with non- hormonal contraceptive (NHC) 
users, it was observed that the APTT and PT values of POC users were not statistically 



Evaluation of Some Haemostatic Indices of Selected Women on Hormonal Contraceptives in Benin City, Nigeria  

 
 

104 
 

different from  NHC users, while that of CHC users were both prolonged compared to NHC 
users. Similarly, combined hormonal contraceptive subjects showed prolonged APTT and PT 
values when compared with progestin-only contraceptive subjects. Abubakar (2013) stated 
that haemostatic derangement among hormonal contraceptive users is not streamlined in a 
particular pattern, and ethnic and/or racial variations may occur. 
 
Oestrogen  is  associated  with  several  prothrombic variations  in  coagulation  proteins  which  
include  increased  level  of  factors  II,  VII,  VIII,  X and  fibrinogen,  decreased  levels  of  
antithrombin  and  protein  S  and  activated  protein  C resistance (Trenor et al., 2011). These  
changes  could  manifest in haemostatic parameters  as  seen  in  this  study  and  several  
others.  It could also explain why combined oral contraceptives are found to cause a 
proportionately haemostatic alteration. Progestin-only contraceptives caused significant 
alterations in haemostatic parameters as observed in POC subjects in this study.  This  was  
supported  by  the findings of Ajayi  et  al. (2007) and Joseph  et  al. (2008) who  reported  
alterations  in  the  haemostatic  parameters among  Nigerian  women  on  injectable  progestin-
only contraceptives  and  implants respectively.  However, it has been postulated that the 
thrombogenic risk associated with progestin-only contraceptives depends on the type, 
mechanism of delivery and length of therapy (Trenor et al., 2011). 
 
CONCLUSION 
The use of hormonal contraceptives results in altered haemostatic profile with an increased 
procoagulant activity conferring a higher thrombogenic risk on the users compared to non-
users. This thrombogenic risk also varies with the hormonal content with the combined 
oestrogen and progestogen preparations having a higher risk than the progestin-only 
contraceptives. 
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