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ABSTRACT

Background: Sickle cell anemia (SCA) is an emerging public health challenge in India as well as globally. The 
WHO recognized it as a global problem since long time. In Western Odisha, its prevalence varies from 5% to 30%. 
Aim and Objective: The objective of this study was to determine the alteration of the coagulation profile in SCA in 
comparison to healthy control. Materials and Methods: This study was completed with 60 subjects that included 30 cases 
and 30 controls. This study was approved by the Institutional Ethical Committee. The hematological parameters such as 
bleeding time, clotting time, total platelet count, prothrombin time (PT), and activated partial thromboplastin time (aPTT) 
were tested. The data were analyzed through SPSS 20. Results: In this study, it was found that patients with SCA have 
increased clotting time (P = 0.007), PT (P = 0.000), aPTT (P = 0.003), and total platelet count (P = 0.183), but decreased 
bleeding time (P = 0.000) in comparison to healthy control. Conclusion: We found a significant increase in clotting time, 
PT, and aPTT, but decrease in bleeding time in SCA patients in comparison to healthy adults.
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INTRODUCTION

Sickle cell disease (SCD) or sickle cell anemia (SCA) is 
an emerging public health challenge not only in India but 
also across the whole world. Due to a better survival rate 
and movement of people, the burden of SCA is increasing 
globally.[1] It has been estimated that by the year 2050, nearly 
14.2 million SCA babies will be born.[2] The World Health 
Organization declared that SCD is a public health problem 
throughout the globe.[3] In Western Odisha, SCD is highly 
prevalent and the range varies from 5 to 30%.[4-7] It is an 
autosomal recessive pattern of hereditary hemoglobinopathy 
syndrome, in which the 6th codon of β globin gene undergo 
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mutation resulting in the replacement valine (Val) in place 
of glutamic acid (Glu).[8] This inherited hemoglobinopathy 
in the homozygous state is called SCA. This is a disease of 
hypercoagulable state that leads to comorbidities in the form 
of vaso-occlusive disorder and cerebrovascular accidents.[9] 

The previous studies have shown that SCA patients are at 
higher risk of venous thrombosis. Due to more chances of 
thrombotic complications and hemostatic alterations, SCA is 
considered to be a truly hypercoagulable state.[10]

Therefore, our study was conceived to determine the 
coagulable profile of SCA patients and the result was 
compared with the healthy subjects.

MATERIALS AND METHODS

This study was a hospital-based case–control analytical 
study conducted in Veer Surendra Sai Institute of Medical 
Sciences and Research, Burla, Odisha, India. The 
Institutional Ethical Committee approved this study to 
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conduct. Patients hospitalized to the medicine indoor were 
selected as subjects of case. It was conducted between 
November 2017 and October 2019. Subjects were described 
about the study protocol and its output. All subjects 
gave their consent to participate in the study and written 
consent was taken from all subjects. To avoid age-related 
confounding, we selected subjects between the age group of 
18–33 years both in case and control group. Diagnosed SCA 
patients were selected as case and healthy subjects were 
selected from the same study setting as control. Sickling 
slide test, alkaline agarose gel hemoglobin electrophoresis 
(pH 8.6), and cation-exchange high-performance liquid 
chromatography were used to diagnose SCA.[11] Patients 
with sepsis, G6PD deficiency, pregnancy, and patients on 
anticoagulants and oral contraceptives were excluded from 
the study.

Bleeding Time

It was done by Duke’s method. The tip of the left middle 
finger was pricked with aseptic precautions. The time of 
puncture was noted. The blood was gently blotted every 30 s 
with a filter paper. This procedure was repeated until no blot 
appeared on the filter paper. The time was noted again. The 
number of blots on the paper was counted. Number of blots 
×30 s was taken as the bleeding time. Normal reference range 
of bleeding time is 1–5 min.[12]

Clotting Time

It was done using the capillary glass tube method. The tip of 
the left middle finger was pricked with aseptic precautions, 
and the time of puncture was noted. One end of the capillary 
tube was dipped into blood drop and by capillary action, it 
was filled with blood. After 1 min, a small bit of tube was 
broken every 30 s until a fine thread of fibrin appeared 
between the broken ends. The time was noted again. The 
interval between the prick and appearance of fibrin thread 
was taken as the clotting time. Normal reference range of 
clotting time is 3–8 min.[12]

Platelet Count

It was done using Rees-Ecker method. The diluting fluid was 
sucked up to 0.5 mark in the RBC pipette. Then, the pipette 
was filled with blood so that the diluents reached up to the 
mark 1.0. The pipette was then filled with diluents up to 
mark 101 once again. Then, the pipette was rolled between 
the palms gently for 3 to 4 min. Then, the Neubauer’s 
chamber was charged by discarding the first two drops of 
blood. Platelets were seen as bluish, tiny bodies fairly regular 
in outline, highly refractile on racking the microscope. Total 
platelet count was done by counting the platelet number in 
five groups of 16 squares each, and then, their number in 
1 mm3 of undiluted blood was calculated. Normal reference 
range of platelet count is 150 to 450 × 109/L.[13]

PT

0.1 ml of plasma was taken in a glass tube. The tube was 
placed in a water bath adding 0.1 ml of thromboplastin. The 
mixture was warmed for 1–3 min. 0.1 ml of warmed calcium 
chloride was added and stopwatch was started. The contents 
of the glass tube were mixed and the endpoint was recorded. 
Normal reference range of PT is 11 to 16 s.[14]

Activated Partial Thromboplastin Time (aPTT)

0.5 ml of phospholipid reagent was mixed with 0.5 ml of 
kaolin suspension in a test tube and kept in a water bath. In 
another test tube, 0.2 ml kaolin phospholipid solution was 
mixed with 0.1 ml of plasma. Then, 0.1 ml pre-warmed 
calcium chloride solution was added and the time taken by 
mixture to clot was recorded. Normal reference range of 
aPTT is 26–40 s.[14]

The data were analyzed using statistical software SPSS 
(Statistical Package for the Social Sciences, IBM Corporation, 
Armonk, New york) version 20. Data were presented in mean 
± standard deviation form. Statistical analysis was done by 
unpaired t-test. The corresponding values in different groups 
were compared statistically by determining “P” value. 
P < 0.05 was considered to be significant statistically.

RESULTS

We recruited 60 subjects for the study. Thirty subjects who 
were diagnosed as SCA constituted the case group and 30 
subjects who were normal healthy individuals with similar 
age and sex constituted the control group.

Table 1 depicts the sex distribution of case and control. The 
percentage of male in case and control groups was 56.6% and 
63.3%. The percentage of females in case and control groups 
was 43.4% and 36.7%.

Table 2 compares mean values of clotting time, bleeding 
time, platelet count, PT, and aPTT between the case and 
control groups. The cases had a range of bleeding time from 
2.42 min to 3.44 min with a mean of 2.77 min. Taking the 
reference value of bleeding time as 1–5 min, all the cases had 
normal bleeding time. A significant difference was shown 
between cases and controls in the bleeding time (P = 0.000). 
The bleeding time was higher in the control group than 
cases. The range of clotting time was 3.63–9.64 min with 

Table 1: Sex distribution of case and control
Variable Case Control

Number (%) Number (%)
Male 17 (56.6) 19 (63.3)
Female 13 (43.4) 11 (36.7)
This table depicts the sex distribution of subjects in number and percent 
form
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a mean of 6.07 min. As the normal value of clotting time 
is 3–8 min, 86.7% of cases had normal clotting time, and 
13.3% had prolonged clotting time. The mean clotting time 
is more in the cases than controls (P = 0.007), although both 
were within the normal range. The mean PT among the cases 
was 14.48, ranging from 11.5 to 19.7 s. Taking the reference 
value of PT as 11–16 s, 86.7% of cases had normal PT, and 
13.3% showed prolongation. The mean of PT was more 
in the cases than controls (P = 0.000), although both were 
within the normal range. The cases had a range of aPTT from 
20.4 to 58.6 s with a mean of 34.0 s. Taking the reference 
value of aPTT as 26–40 s, 73.3% of cases had normal aPTT, 
20.0% showed prolongation, and only 6.7% were shortened. 
A significant difference was shown in aPTT when case and 
control groups were compared (P = 0.003), aPTT in cases was 
higher than that of controls, although both were within the 
normal range. The cases had a range of platelet counts from 
158 to 689 × 109/L with a mean of 375.37 × 109/L. Taking the 
reference value of platelet count as 150–450 × 109/L, 70% of 
cases had normal count, and 30% showed thrombocytosis. 
No significant difference was shown in platelet count when 
case and control groups were compared (P = 0.183). Platelet 
counts in cases were higher than that of controls, although 
both were within the normal range.

DISCUSSION

This study showed that the mean values of bleeding time in 
case and control groups were 2.77 min (±0.25) and 3.88 min 
(±0.98), respectively. The mean values of clotting time in 
case and control groups were 6.07 min (±1.43) and 5.13 min 
(±1.17), respectively. The mean values of PT in case and 
control groups were 14.48 s (±1.88) and 12.16 s (±0.67), 
respectively. The mean values of aPTT in case and control 
groups were 34.0 s (±7.0) and 29.6 s (±3.1), respectively. The 
mean values of total platelet count in case and control groups 
were 375.37 × 109/L (±138.49) and 334.33 × 109/L (±93.00), 
respectively.

We found that bleeding time in healthy subjects was more 
than the cases. This result was contradicted other reports 
that showed that bleeding time was less in SCA patients than 

the healthy subjects.[15,16] SCA patients may be saved from 
blood loss quickly in a natural way of hemostasis.[16] This 
study reported that clotting time in cases was more than the 
controls. Most of the patients with SCA had normal clotting 
time and four patients had increased clotting time. Acquired 
circulating inhibitors may be the cause of prolonged clotting 
time.[16] This study suggested that PT was more in the case 
than control, this was supported by some researches.[15] Most 
of the patients showed normal PT and four patients showed 
prolonged PT. Being a hypercoagulable state, the finding of 
prolonged PT is SCA that is rather paradoxical. Researchers 
suggested that abnormal liver function and deficiency of 
clotting factors V and VII may contribute to more PT in 
cases.[17-19] This study showed that aPTT is more in cases 
than control which was supported by other studies.[15,20] It 
was normal in 22 patients, shortened in two patients, and 
prolonged in six patients. Prolongation of aPTT may be due 
to acquired circulating inhibitors and reduced level of factor 
Xa.[18] In our study, we found that platelet count in case is 
more than control but not significant. In a study, researchers 
reported that platelet count is normal in SCA.[21]

Strength and Limitations

This study helps to understand the role of coagulation in the 
development of clinical complication of SCA. A routine test 
of coagulation profile in sickle cell patients will be helpful 
to avoid complications. This study could have been better 
by recruiting a larger number of subjects. It could have been 
better if the study of fibrinogen and other clotting factors was 
done to establish a better correlation of coagulation profile 
in SCA.

CONCLUSION

This study showed an abnormal coagulation profile 
characterized by decreased bleeding time but increased 
clotting time, PT, aPTT, and platelet count in sickle cell 
patients comparing with healthy adults. 
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