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ABSTRACT
BACKGROUND: Prothrombin time (PT) is used for assessment of extrinsic and common pathway of
coagulation; whereas activated partial thromboplastin time (APTT) assesses the intrinsic and common pathway.
Variation in blood group phenotypes has been linked to various diseases and their predisposition.
OBJECTIVE: The key objective of this study was to correlate the prothrombin time (PT) and activated partial
thromboplastin time (APTT) variations among different ABO blood group types.
METHODOLOGY: This study was cross-sectional, prospective carried out at Department of Pathology and
Medicine, Indus Medical College Tando Muhammad Khan for period of 8 months (February 2020 to September
2020). Total of 155 healthy participants were selected in this study. Individuals having bleeding history,
medication and co-morbid conditions were excluded from the study. After informed consent, 5mL of whole
blood was extracted from every participant to evaluate the coagulation profile and ABO blood group phenotype.
SPSS 24.0 was used for analysis of data. A p-value of <0.05 was taken as statistically significant.
RESULTS: Of 155 participants, 59 (38.06%) were having O blood group, 45 (29.03%) were having A blood
group, 31 (20%) were having B blood group and 20 (12.9%) were having AB blood groups. While comparing
the coagulation parameters among various blood groups, prothrombin time (PT) was shown to be highest in
individuals with A blood group in comparison of other blood group phenotypes; while activated partial
thromboplastin time (APTT) was highest in individuals with O blood group in comparison of other blood
groups, with statistically significant p-value.
CONCLUSION: The study showed that prothrombin time (PT) and activated partial thromboplasltin time
(APTT) vary in various blood group phenotypes. Blood group may influence their levels and mechanisms of
extrinsic and intrinsic pathways.
Keywords: Prothrombin time, Activated partial thromboplastin time, blood groups, phenotypes, coagulation
pathway.
INTRODUCTION
Prior to discovery of ABO blood groups, less knowledge of variations in composition of blood among animals
and humans caused high mortality rate. (1) For the medico-legal and clinical use, variations in blood groups are
of importance. There are many blood group systems but ABO blood group is very essential. In 1900, Karl
Landsteiner discovered systems of ABO blood groups, and it made great impression in transfusion medicine and
blood banking. (2) For the ABO blood grouping basis, the antigenic property of red blood cells were labelled as
important.
Red blood cell surface membrane consists of antigens as complex oligosaccharides along with
various terminal sugars are placed on chromosome. (3) On red blood cell membrane extracellular surface, the A,
B and H antigens carbohydrate molecules are complexed. (4) A and B antigens vary in their terminal sugar and
their genes are located on chromosome 9 and chromosome 19 respectively. (5) The Mendelian dominance is their
pattern of inheritance.
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ABO blood grouping has wide extension beside transfusion medicine and
immunohaematology. Antigens of ABO blood groups which are present on surface of red blood cells as well as
various epithelial cells, have shown correlations between disease and ABO blood groups, (6) out of which
cardiovascular diseases and infections represent commonly, and reveal essential involvement in production of
various diseases. (7-9) Types of blood group have been predisposed to various diseases. These statements are
supported by various researches which proposed correlation with various diseases including duodenal ulcers,
diabetes mellitus, gastric carcinoma, peptic ulcers, malignancy, bleeding, urinary tract infection and venous
thrombosis. (10-12)
In blood, a dozen of factors of coagulation have been known so far. Such coagulation factors
are termed as proteins that are present in inactive form in the blood but their activation occurs when there is
damage to blood vessels of tissues. (13) The coagulation status is represented by prothrombin time (PT) and
activated partial thromboplastin time (APTT). These tests are commonly utilized for monitoring and screening
of deficiencies of coagulation factors. (14-15) Prothrombin time (PT) evaluates disorders of extrinsic pathway and
common coagulation pathway. In deficiency of factor I, factor II, factor V, factor VII and factor X, prothrombin
time (PT) level becomes abnormal. In deficiency of factor I, factor II, factor V, factor VIII, factor IX, factor X,
factor XI and factor XII, the activated partial thromboplastin time (APTT) level becomes abnormal). (17) Gender
and ABO blood group are dependant variations in PT and APTT test.
ABO blood group is very important determinant of von Willebrand factor (vWF) and factor
VIII levels in plasma; therefore it is known to influence the haemostasis. (18) Studies revealed that individuals
with A and B blood groups are more at the risk of developing venous thromboembolism (VTE) and with O
blood group and have increased levels of von Willebrand factor and factor VIII, (19-21) making it one of the most
important disease correlation for individuals with A and B blood groups. Liu et al. and Wang et al. showed that
plasma levels of von Willebrand factor and factor VIII were raised in A and B blood group individuals in
comparison to the O blood group individuals. Therefore, A and B blood groups produce a risk factor for high
levels of von Willebrand factor and factor VIII in plasma. This study is designed to assess the correlation
between haemostatis and blood groups using coagulation screening tests i.e. PT and APTT.
PATIENTS AND METHODS
The study was cross-sectional, prospective conducted at Department of Pathology, Indus
Medical College Hospital Tando Muhammad Khan. The study was conducted over a period of 8 months
(February 2020 to September 2020). 155 normal participants were selected for the study. After taking ethical
approval, informed consent was taken from all included individuals. Only normal individuals aged between 18
years to 40 years were included in the study. Individuals with known bleeding disorders, inflammatory
conditions, blood transfusion within last 3 months, individuals on anti-platelet or anticoagulant medication, and
individuals with co-morbid risk factors were excluded from the study.
5mL of venous whole blood was extracted by venepuncture using aseptic measures from all
participants. 3mL whole blood was transported into 0.5mL of trisodium citrate (3.2%) collection tube, followed
by centrifugation at 4000rpm for 10 minutes. The platelet-deficient plasma was obtained to analyze the
prothrombin time (PT) and activated partial thromboplastin time (APTT). 2mL whole blood was transported
into ethylenediaminetetraacetic acid (EDTA) collection tube for the evaluation of blood group.
The tile method was used for the determination of ABO blood group. On the white-pitted tile,
a drop of anti-A, anti-B and anti-AB was placed, followed by placement of drop of blood on each anti-sera and
glass rod was used to mix them. Rocking of white tile was continued gently for 4 minutes and was observed for
appearance of agglutination.
Manual method was used for the assessment of prothrombin time (PT). The required PT
reagent volume was obtained from vial and was incubation was performed at 37OC for 10 minutes. 100μL test
plasma was transported into tube and incubation was performed for 3 minutes. 200μL of PT reagent (preincubated) was immediately mixed and timer was initiated. Time for clot formation was recorded.
Manual method was used to assess activated partial thromboplastin time (APTT). The
required calcium chloride (CaCl2) reagent volume was taken for incubation at 37 OC for 10 minutes. The
required APTT reagent volume was obtained from vial and kept at room temperature. 100μL of test sample was
transported into tube followed by incubation at 37 OC for 2 minutes. 100μL of APTT reagent (kept at room
temperature) was mixed followed by incubation of mixture at 37 OC for 3 minutes. 100μL of calcium chloride
(CaCl2) reagent was immediately mixed and timer was initiated. Time for clot formation was recorded.
The data was collected and analyzed using SPSS 24.0. Mean and standard deviations were
used for the expression of results. The independent t-test was applied to compare between groups. The p-value
of <0.05 was considered as significant statistically.
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RESULTS
Out of 155 participants, 59 (38.06%) were having O blood group, 45 (29.03%) were having A blood group, 31
(20%) were having B blood group and 20 (12.9%) were having AB blood groups (Figure 1). While comparing
the coagulation parameters among various blood groups, prothrombin time (PT) was shown to be highest in
individuals with A blood group in comparison of other blood group phenotypes; while activated partial
thromboplastin time (APTT) was highest in individuals with O blood group in comparison of other blood
groups, with statistically significant p-value (Table 1 and 2).

Figure 1: ABO Blood Group Frequencies According to Gender Distribution (n=155)
Table 1: Comparison of Prothrombin Time (PT) and Activated Partial Thromboplastin Time (APTT)
among Various Blood Groups (n=155)
Blood Group Phenotype
p-value
O
A
B
AB
Mean PT (seconds)
14.81 ± 1.98
16.89 ± 2.31
14.01 ± 2.81
15.21 ± 2.45
0.003
Mean APTT (seconds)
40.98 ± 9.53
38.12 ± 11.91
36.57 ± 10.94
40.51 ±
0.007
10.88

O versus A
O versus B
O versus AB
A versus B
A versus AB
B versus AB

Table 2: Levels of Significance among Blood Groups (n=155)
PT (p-value)
APTT (p-value)
0.001
0.031
0.31
0.004
0.13
0.011
0.004
0.10
0.051
0.49
0.003
0.09

DISCUSSION:
Prothrombin time (PT) and activated partial thrombopalstin time (APTT) are haemostatic investigations that
reveal status of coagulation. These investigations are carried out for screening and monitoring of deficiencies of
various coagulation factors. (14-15) Limited data is available for correlation of coagulation pathways and ABO
blood group system.
Our study revealed significant variation in PT and APTT among various blood groups.
Prothrombin time (PT) was higher in blood group A as compared to other blood group phenotypes, while
activated partial thromboplastin time (APTT) was increased in O blood group in comparison of other blood
group phenotypes. Choi et al. and Fourel et al. showed similar findings. (24-25) In their study, individuals with
blood group O were having higher levels of activated partial thromboplastin time (APTT) as compared to other
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blood groups; although Choi et al. demonstrated that prothrombin time (PT) did not significantly vary between
different groups.
Increased predisposition to bleeding conditions may be seen in patients having higher PT and
APTT. Robert et al. postulated in his study that individuals with O blood group have higher bleeding tendency
while individuals with A and/or B blood group were more prone to thrombose. Therefore blood group O
individuals constitute decreased risk to develop venous thromboembolism (VTE) in comparison of other blood
groups. In individuals with A and/or B blood groups, decreased level of APTT may be correlated to higher
predisposition to venous thromboembolism (VTE) and cardiovascular diseases. (7, 27)
The findings regarding decreased plasma a von Willebrand factor (vWF) level in individuals
having O blood groups is not completely established. Un circulatory von Willebrand factor (vWF), availability
of ABH antigenic structures are being considered as basis of molecular phenomenon, which regulate protein
activity via various glycosylation degrees. (18, 28) Influence of gender had been shown by Fourel et al. (25) He
stated that lower APTT was seen in females. PT varied among gender groups as demonstrated by Abdullah et al.
(29)
and Aral et al. (30). Although no significant difference between gender groups was found in our study.
The pattern of distribution of ABO blood group antigens vary among various populations
around the globe. As like previous studies, O blood group was most prevalent blood group among all. (31)
Further evaluation on larger population areas and wider coverage of geography should be carried out to assess
effect of blood group antigenicity on coagulation status of individuals.
CONCLUSION:
Coagulation screening tests i.e. PT and APTT vary among different blood group systems. Individuals with blood
group O and A were having higher values of PT and APTT respectively, in comparison of other blood groups.
This suggests the effect of presence/absence of blood group antigens on extrinsic and intrinsic pathways of
coagulation.
References
1. Giangrande PL. The history of blood transfusion. Br J Haematol 2000;110:758-67.
2. Ali N, Anwar M, Bhalti FA, Nadeem A, Ali M. Frequency of ABO and Rh blood groups in major ethnic
groups and casts of Pakistan. Pak J Med Sci 2005;21:26-9.
3. Ganong WF. Review of Medical Physiology. 23rd ed. New York: McGraw Hill Medical; 2005. p. 245-55.
4. Donghaile DO, Jenkins PV, McGrath RT et al. Expresser phenotype determines ABO (H) blood group
antigen loading on platelets and von Willebrand factor. Sci Rep. 2020;10:18366.
5. Schleef M, Strobel E, Dick A, Frank J, Schramm W, Spannagl M, et al. Relationship between ABO and
secretor genotype with plasma levels of factor VIII and von Willebrand factor in thrombosis patients and control
individuals. Br J Haematol 2005;128:100-7.
6. Suadicani P, Hein HO, Gyntelberg F. ABO phenotypes and inflammation-related predictors of lung cancer
mortality: The Copenhagen male study – A 16-year follow-up. Eur Respir J 2007;30:13-20.
7. Franchini M, Favaloro EJ, Targher G, Lippi G. ABO blood group, hypercoagulability, and cardiovascular and
cancer risk. Crit Rev Clin Lab Sci 2012;49:137-49.
8. Ad’hiah AH, Allami RH, Mohsin RH et al. Evaluating of the association between ABO blood groups and
coronavirus disease 2019 (COVID-19) in Iraqi patients. Egypt J Med Hum Genet. 2020;21:50.
9. Murray GP, Post SR, Post GR. ABO blood group is a determinant of von Willebrand factor protein levels in
human pulmonary endothelial cells. Journal of Clinical Pathology. 2020;73:47-49.
10. Li CI, Malone KE, Daling JR et al. Timing of menarche and first full-term birth in relation to breast cancer
risk. Am J Epidemiol 2008;167:230-9.
11. Rasmi Y, Sadreddini M, Peirovi T, Jamali M, Khosravifar F, Dadkhah A, et al. Frequency of ABO blood
group in peptic ulcer disease in Iranian subjects. Pak J Biol Sci 2009;12:991-3.
12. Capuzzo E, Bonfanti C, Frattini F et al. The relationship between ABO blood group and cardiovascular
disease results from Cardiorisk program. Ann Transl Med. 2016;4(10:189.
13. Alesci S, Borggrefe M, Dempfle CE. Effect of freezing method and storage at -20 degrees C and -70 degrees
C on prothrombin time, aPTT and plasma fibrinogen levels. Thromb Res 2009;124:121-6.
14. Jiskani SA, Memon S, Naseem L. Prothrombin time (PT), activated partial thromboplastin time (APTT), and
international normalized ratio (INR) as predictive factors of coagulopathy in newly diagnosed hypertensive
patients. Hematol Transfus Int J. 2017;4(3):84-88.
15. Srivastava A, Santagostino E, Dougall A. World Federation of Hemophilia (WFH); Montreal: Diagnosis of
Hemophilia and Other Bleeding Disorders: A Laboratory Manual. 3rd ed. World Federation of Hemophilia:
Montreal Canada; 2020. p. 45-60.
16. Hinchcliff KW, Kaneps AJ, Geor RJ. Basic and clinical science of the equine athlete. In: Equine Sports
Medicine and Surgery. Philadelphia, PA: W. B. Saunders; 2004. p. 1295-302.

1730

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 08, ISSUE 02, 2021

17. Lehmann H, Handricks E, Hassdenteufel EM, Mortiz A, Bauer N. Prospective Comparative Quality Control
Study of a Novel Gravity-Driven Hollow Fiber Whole Blood Separation System for the Production of Canine
Blood Products. Front Vet Sci. 2019;6:149.
18. Okechukwu OC, Star OU, Abiodun B. Variations in activated partial thromboplastin time and prothrombin
time in individuals of A, B, AB and O blood groups. Iraqi J Hematol. 2018;7(2):85-89.
19. Ozbay I, Binnetoglu A, Kucur C, Kahraman C, Yumusakhuylu C, Oghan F. Is blood type really a risk factor
for epistaxis. B-ENT. 2016;12:95-98.
20. Farshori MP, Alrashdan YG, Alshammari MS. Hemorrhagic stroke in Saudi adult male population and the
ABO blood group distribution: a comparative analysis. Int J Community Med Public Health. 2020;7(4):1287-92.
21. Zakai NA, Judd SE, Alexander K, McClure LA, Kissela BM, Howard G. ABO blood type and stroke risk:
The reasons for geographic and racial differences in stroke study. J Thromb Haemost 2014;12:564-70.
22. Liu X, Chen X, Yang J, Guo R. Association of ABO blood groups with von Willebrand factor, factor VIII
and ADAMTS-13 in patients with lung cancer. Oncol Lett 2017;14:3787-94.
23. Wang Z, Dou M, Du X, Ma L, Sun P, Cao H, et al. Influences of ABO blood group, age and gender on
plasma coagulation factor VIII, fibrinogen, von Willebrand factor and ADAMTS13 levels in a Chinese
population. PeerJ 2017;5:e3156.
24. Choi Q, Kim JE, Kim SY, Han KS, Kim HK. Influence of ABO type on global coagulation assay results:
Effect of coagulation factor VIII. Clin Chem Lab Med 2015;53:1425-32.
25. Fourel V, Gabastou JM, Desroys du Roure F, Ehrhardt N, Robert A. Influence of age, sex and ABO blood
group on activated partial thromboplastin time. Haemostasis 1993;23:321-6.
26. Mohammed AI, Abdulqader AMR, Jalal SD, Mahmood SN. ABO Blood Group and Thrombophilia Markers
in Patients with Unstimulated Thrombosis in Kurdistan Region of Iraq. 2020;26:1-6.
27. Sun X, Feng J, Wu W et al. ABO blood types associated with the risk of venous thromboembolism in Han
Chinese people: A hospital-based study of 200,000 patients. Sci Rep. 2017;7:42925.
28. Franchini M, Mannucci PM. ABO blood group and thrombotic vascular disease. Thromb Haemost
2014;112:1103-9.
29. Abdullah S, Hatice B, Sedat A, Bahadir O, Husametin V, Ali U. Effect of gender and age on the
prothrombin time (PT), activated partial thromboplastin time (aPTT) levels and international normalized ratio
(INR). Adv Technol Sci Int J Mevlana Med Sci 2013;1:27-9.
30. Aral H, Usta M, Cilingirturk AM, Inal BB, Bilgi PT, Guvenen G, et al. Verifying reference intervals for
coagulation tests by using stored data. Scand J Clin Lab Invest 2011;71:647-52.
31. Smith S, Okai I, Abaidoo CS, Acheampong E. Association of ABO blood group and body mass index: A
cross-sectional study from a Ghanaian population. J Nutr Metab 2018;2018:8050152.

1731

