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 Abstract 

Background: The ABO blood group is known to affect the levels of several 
coagulation factors, such as factor VIII and von Willebrand factor (vWF), 

which can affect the results of coagulation time. This study aims to analyze 

the relationship between ABO blood group and the coagulation parameters 

Activated Partial Thromboplastin Time (APTT) and Prothrombin Time (PT). 
Methods: This analytical cross-sectional study involved 45 healthy Medical 

Laboratory Technology students from Muhammadiyah University of 

Surabaya. Inclusion criteria were healthy volunteers; exclusion criteria 

included bleeding disorders, recent transfusion, smoking, or refusal to 
consent. Conducted in May 2025 at the Clinical Pathology Laboratory, data 

were analyzed using one-way ANOVA. Ethical approval was obtained from 

KEPK FIK Muhammadiyah University of Surabaya (No. 

057/KEPK/F/V/FIK/2025). Results: The test results showed that the 
distribution of APTT and PT data was normal and homogeneous. There was 

a significant difference between blood groups on APTT values (p = 0.006), 

but there was no significant difference on PT values (p = 0.605). Blood type 

O has a higher APTT value than other blood types. Conclusion: There is a 
significant relationship between ABO blood group and APTT values, but not 

with PT. The difference in APTT values may be influenced by lower vWF 

and factor VIII levels in blood group O. This finding is important to consider 

in the interpretation of coagulation test results in clinical laboratories. 
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INTRODUCTION 

Blood groups are important (1) in transfusion medicine and forensic pathology. Blood groups are also associated 

with diseases such as duodenal ulcers, diabetes mellitus, urinary tract infections, and incompatibility between mother and 

fetus causing hemolytic disease in newborns (2). ABO blood classification is based on the antigenic properties of red 

blood cells. The ABO group gene is on chromosome 9, while the Rh system is on chromosome 1. Type A individuals 

have antigen A, type B individuals have antigen B, and type AB individuals have both; type O individuals have neither 

of these antigens. These A and B antigens are complex oligosaccharides found on the surface of red blood cells that differ 

in their terminal sugars group (3). 

The important blood glycoprotein vWf (von Willebrand factor) not only has an important role in maintaining 

hemostasis, but also carries antigens of the ABO blood group system. It has also been found that people with blood type 

O have reduced vWf expression compared to blood types A, B, and AB. Therefore, bleeding and clotting times are  

strongly influenced by the ABO blood group system. Insufficient vWf can cause bleeding complaints, while high levels 

can be a risk factor for venous thrombosis (3,4). 

Clotting factors are proteins that exist in the blood are activated when tissues or blood vessels are damaged (5). 

APTT and PT are used to screen the coagulation deficiency (1). PT detects extrinsic and general disorders of the 

coagulation pathway. Abnormal results are usually observed when factor I (FI), FII, FV, FVII, and FX are deficient, while 

APTT screens for intrinsic and general coagulation pathway abnormalities. It monitors the activity of FI, FII, FV, FVIII, 

FIX, FX, FXI, and FXII (6). 

The ABO blood group is known to affect hemostasis as it is a major determinant of von Willebrand factor (vWF) 

and FVIII plasma levels. Theoretically, variations in ABO blood group antigens can affect the glycosylation and 

degradation processes of vWF and FVIII proteins, thereby influencing their plasma concentrations (7,8). (9) Research 

shows that individuals non-O blood groups are more likely to have venous thromboembolism (VTE) than individuals 

non-O blood groups and have significantly greater levels (about 25%) of vWF and FVIII (10) which is one of the diseases 

for individuals non-O blood groups. Similarly, according to (11) plasma vWF levels and FVIII activity were significantly 

increased in individuals non-O blood type compared to those with type O blood in both groups. Therefore, this study 

aimed to determine the relationship between ABO blood type and APTT, as well as PT.  

 

METHODS  

Design 

This research is an analytical study with a cross-sectional design to assess the level of APTT and PT. This research was 

conducted in May 2025. The location of the study was the clinical pathology laboratory of Muhammadiyah University of 

Surabaya.  

Population, Sample Size And Sampling Technique 

The population in this study was Medical Laboratory Technology Students at Muhammadiyah University of Surabaya. 

In this study, the samples used were citrate plasma and whole blood. which had the following criteria: 
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Inclusion criteria 

All healthy volunteer students of the Medical Laboratory Technology of Muhammadiyah Surabaya University  

Exclusion criteria : 

Students who are known to have bleeding, students who have been transfused with blood three months ago, smokers, and 

/ or who refuse to give consent. 

Ethical consideration 

This research conducted an ethical clearance at KEPK FIK Muhammadiyah Surabaya University with the number 

057/KEPK/F/V/FIK/2025. Informed consent was obtained from all participants recruited for the study. 

Sample collection and analysis  

A total of six milliliters of venous blood was collected aseptically from the participants through venepuncture and divided 

for two different analyses. The first part consisted of 4,5 mL of blood that was placed into a bottle containing 0,5 mL of 

3.2% trisodium citrate. This sample was then spin at 4000 rpm for 10 minutes, allowing the plasma to be separated for 

PT and APTT testing. The second part included 1,5 mL of blood that was collected in an EDTA anticoagulant tube for 

blood grouping. 

ABO blood grouping  

The ABO blood grouping was done by the slide method. The process includes placing a A drop of anti-A, -B, and -AB 

on a white glass slide a drop of blood sample. The slide was tilted gently back and forth for 4 min and was observed for 

agglutination. 

Procedure for PT and APTT Examination: 

The Prothrombin Time (PT) and Activated Partial Thromboplastin Time (APTT) tests were performed using citrated 

plasma with a ratio of 1 part 3.2% sodium citrate anticoagulant to 9 parts of blood. Blood samples were collected via 

venipuncture and immediately centrifuged at 3,000 rpm for 15 minutes to obtain platelet-poor plasma. The tests were 

conducted on fresh plasma within two hours of collection. 

For the PT test, 100 µL of plasma was placed in a test cuvette and incubated at 37°C for 1 minute. Then, 200 µL of 

thromboplastin reagent (containing calcium) was added, and the clotting time was measured using an automated 

coagulometer until fibrin formation was detected. 

For the APTT test, 100 µL of plasma was mixed with 100 µL of APTT reagent (containing an activator such as kaolin 

or silica and phospholipids) and incubated at 37°C for 3 minutes. Subsequently, 100 µL of 0.025 M calcium chloride was 

added, and the clotting time was measured automatically. 

Analysis Data 

The results of the analysis were subjected to ANOVA. ANOVA was used to determine whether there was a statistically 

significant difference in the mean values of APTT and PT among the four blood groups (A, B, AB, and O). Basis for the 

test selection: 

Independent variable: ABO blood group (4 categories) 

Dependent variables: APTT and PT values (numerical/interval data) 

Since the study involved more than two independent groups, a one-way ANOVA was the appropriate statistical 

test. If the ANOVA results show a p-value < 0.05, it indicates a significant difference in APTT or PT values between at 
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least two blood groups. Conversely, if p > 0.05, it means there is no significant difference in coagulation parameters 

among the ABO blood groups. 

RESULTS AND DISCUSSION 

This study was conducted to determine the relationship between the ABO blood groups with coagulation 

parameters APTT and PT. Data analysis was carried out on 45 subjects grouped by blood type A, B, AB, and O. Data 

were analyzed using a normality test (Shapiro-Wilk), a homogeneity of variance test (Levene), and a one-way ANOVA 

test to see the difference in mean APTT and PT values between blood groups. The results of descriptive and inferential 

data processing are presented in the form of tables and descriptions below to provide a comprehensive overview of the 

distribution and significance of data between groups. 

 

Table 1. Average APTT and PT 

Blood Group n APTT (Mean±SD) PT (Mean±SD) 

A 10 28.7 ± 2.5 12.4 ± 1.1 

B 12 29.1 ± 2.3 12.1 ± 1.0 

AB 8 30.5 ± 2.1 11.9 ± 1.2 

O 15 32.3 ± 2.7 12.0 ± 1.3 

 

Before conducting the difference test, we used the normality and homogeneity tests. The results of the Shapiro-

Wilk normality test showed that the APTT and PT data were normally distributed, with p values of 0.094 for APTT and 

0.132 for PT (p > 0.05). Furthermore, the results of the homogeneity test using Levene's Test showed that the variance of 

APTT and PT data between blood group groups was homogeneous, with p values of 0.282 for APTT and 0.218 for PT (p 

> 0.05), resulting in data that were able to fulfill the assumptions for parametric analysis. 

Table 2. One-way ANOVA Test Results of APTT and PT Values  

Based on ABO Blood Groups  

Parameters F p-value 

APTT 4.812 0.006 

PT 0.621 0.605 

 

One-way ANOVA analysis revealed a statistically significant difference in APTT values among the different 

blood groups (F = 4.812, p = 0.006). Conversely, for the PT parameter, no significant difference was observed between 

blood groups (F = 0.621, p = 0.605). These findings indicate that blood group is significantly associated with APTT values 

but not with PT values. 

The results showed a significant difference in APTT values based on ABO blood group, with blood group O 

having a longer APTT value than non-O blood groups. This is consistent with previous findings that individuals with 

blood type O have lower levels of factor VIII and von Willebrand factor (vWF), which play an important role in the 

intrinsic pathway of coagulation and affect APTT values. The research of (12–14) confirmed that factor VIII and vWF 

levels are significantly lower in individuals with blood type O compared to non-O blood types. This difference impacts  

global coagulation test results such as APTT, where individuals with blood type O tend to have prolonged  APTT values.  
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In contrast, PT values showed no significant difference between blood groups in this study. This may be 

explained by the fact that PT reflects the extrinsic pathway of coagulation, which is more stable and less affected by 

variations in factor VIII and vWF levels. The study by (15) also supports this finding, showing that PT is not significantly 

affected by blood group. Differences in factor VIII and vWF levels by blood group have clinical implications, especially 

in the risk of thrombosis (16). Individuals with non-O blood groups have higher levels of factor VIII and vWF, which are 

associated with an increased risk of venous thromboembolism. The study by (17) stated that the non-O blood group is an 

independent risk factor for thrombosis. 

Based on the differences in APTT values by blood group, some researchers have suggested the need for 

adjustment of APTT reference ranges that are specific to each blood group. This aims to improve the accuracy of diagnosis 

of coagulation disorders and avoid misinterpretation of laboratory results. The study of (18) supports this approach by 

establishing blood group-specific coagulation test reference ranges. 

Overall, this study confirms that the ABO blood group affects APTT values, but not PT. This difference is mainly 

due to variations in factor VIII and vWF levels between blood groups. Therefore, it is important for clinical and laboratory 

practitioners to consider blood group in the interpretation of coagulation test results, as well as consider adjusting the 

reference range accordingly to improve the accuracy of diagnosis and patient management. 

 

CONCLUSION  

This study has concluded that there is a significant difference between ABO blood group and APTT values, with 

blood group O showing a longer APTT, possibly due to lower vWF and factor VIII levels. In contrast, there was no 

significant association between ABO blood group and PT values. For future studies, it is recommended that direct 

measurement of factor VIII and von Willebrand factor (vWF) levels be conducted to support a more in-depth 

interpretation of the relationship between blood type and APTT values. 
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