
 
7179-eISSN 2707  https://journal.utripoli.edu.ly/index.php/Alqalam/index 

 

 

Algadi. Alq J Med App Sci. 2024;7(3):806-810    806 

Original article 

Evaluation of Prothrombin and Activated Partial Thromboplastin 

Time in Patients with Diabetes Mellitus 

Halima Algadi  

Department of Medical Laboratory Science, College of Medical Science and Technology, Tripoli, Libya 

 

ARTICLE INFO  

Corresponding Email. Hal.Algadi@sebhau.edu.ly 

 

 

 

 

Received: 28-06-2024 

Accepted: 17-08-2024 

Published: 26-08-2024 

 

 

 

 

 

Keywords. Diabetes Mellitus, Prothrombin Time, Activated 

Partial Thromboplastin Time, Sebha. 

 

 

 

 

 

Copyright: © 2024 by the authors. Submitted for possible open 

access publication under the terms and conditions of the Creative 

Commons Attribution International License (CC BY 4.0). 

http://creativecommons.org/licenses/by/4.0/ 

ABSTRACT 

Diabetes mellitus (DM) is a metabolic disease 

accompanied by high blood glucose due to a defect in 

insulin secretion, insulin activity, or both. High blood 

glucose levels may lead to serious damage to some 

organs of the body, mainly blood vessels and nerves. 

Therefore, this study was conducted to evaluate 

prothrombin time (PT) and activated partial 

thromboplastin time (APTT) in diabetic patients. 100 

venous blood samples were collected from diabetic 

patients attending the diabetes clinic in Sebha. Of them, 

57 were males and 53 were females, and their ages 

ranged between 15-88 years. out of 100, 48 Were treated 

with insulin-regulating tablets and 52 Were treated with 

insulin injections.  34 blood samples were collected from 

healthy people (15 females and 19 males). They were 

used as a control group, aged between 14-55 years. 4 ml 

of venous blood was drawn, and 2 ml was placed in 

containers containing the anticoagulant sodium citrate 

to perform the PT and APTT. Place 2 ml of sample in 

tubes containing sodium fluoride anticoagulant to 

perform a fasting blood sugar (FBS). Place the tubes in 

a centrifuge at 3000 rpm to obtain plasma. The results 

showed the mean of PT in patients was (19.4 ± 3.6), the 

mean APTT was (35.9 ± 1.5) and the Mean FBS was 

(229.7 ± 80.39), whereas the mean PT, APTT, and FBS 

in control were (12.8 ± 1.6), (25.4 ± 2.1), and (91.9 ± 

12.5) respectively. there was a significant increase of PT 

and APTT in patients compared to control (P<0.05), PT 

and FBS were higher in patients who used insulin 

injection with significant differences(P<0.05), while no 

significant differences were in APTT (P > 0.05). The 

present study observed a statistically significant 

increase in PT and APTT among patients compared to 

controls, it would be helpful to incorporate coagulation 

screening as a routine investigation for the better 

management of diabetic patients. 
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INTRODUCTION  
Diabetes mellitus (DM) is a metabolic disease accompanied by high blood glucose (Hyperglycemia), resulting from a 

defect in insulin secretion, insulin activity, or both. High blood glucose is one of the common signs of uncontrolled 

diabetes, and its continued excessive elevation leads to damage to many organs, mainly blood vessels [1]. Maintaining 

blood fluidity within the vascular system is an important physiological process for humans. The term "hemostasis" refers 

to the vessel's natural response to injury by forming a clot that stops bleeding [2]. When injury or damage occurs to the 

vascular lining, platelets, and fibrin work to close the hole and repair the defect. The stages of blood clotting processes 
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are divided into a primary stage (mainly involving platelets) and a secondary stage (mainly related to fibrin formation 

or blood clotting). When blood clots are no longer needed, the fibrinolytic system will dissolve them and remove them.  

80% of diabetic patients die from strokes, and 75% of these deaths are due to cerebrovascular and peripheral vascular 

complications.  

Vascular endothelium, which is an important part of preventing abnormal blood clotting, is abnormal in diabetes. 

Endothelial abnormalities play a role in promoting the activation of platelets and coagulation factors seen in diabetes 

[3]. Hyperglycemia directly contributes to endothelial cell injury by irreversible glycosylation of collagen and other 

structural proteins under the endothelium, leading to the formation of advanced glycosylation end products (AGEs) [4]. 

AGEs accumulate in the subendothelium over time under the influence of high blood glucose level and are directly 

associated with atherosclerotic disease [5,6]. AGEs cause changes in the structure and biophysical properties of the 

basement membrane, leading to changes in vascular permeability and dilation [7].  

Patients are considered to have a hypercoagulable state if they have laboratory abnormalities associated with an 

increased risk of thrombosis [3]. Hypercoagulability in diabetes can accelerate atherosclerosis become a risk factor for 

cardiovascular disease, and increase the incidence of cardiovascular disease because clotting occurs 2-4 times in diabetic 

patients, and thrombotic complications are the main cause of death in diabetic patients [8,9,3]. PT and APTT are blood 

screening indicators that provide insight into the coagulation status of patients [10].  Due to the high incidence of 

diabetes in our society and its contribution to vascular damage and the absence of such a study in Sabha City, this study 

aimed to evaluate the coagulation process in diabetic patients using PT and APTT in the diabetes clinic in Sabha city. 

 

METHODS 
Study setting  

The study was conducted on 100 diabetic patients attending the diabetes clinic in Sabha City, southern Libya. About 57 

of them were males and 53 were females, and their ages ranged from 15 to 88 years. Out of 100 patients, 48 were treated 

with insulin-regulating tablets and 52 were treated with insulin injections. 34 blood samples collected from healthy 

individuals (15 females and 19 males) were used as control samples. Their ages ranged from 14 to 55 years.  

 

Experiment  

4 ml of blood were collected from the vein from all patients and control samples, 2 ml were placed in a tube containing 

sodium citrate (3.0%) for coagulation tests (PT, APTT), the rest were placed in tubes containing sodium fluoride for 

FBS analysis and the sample was separated by centrifugation at 3000 rpm for 10 minutes to obtain plasma. PT and 

APTT were performed using the Coatron M1 device from TECO GmbH Germany and the solutions prepared by 

Biomagrab Tunisia and the fasting blood glucose concentration was measured (FBS) using the kit" solutions prepared 

by BICON, which is based on enzyme chromatography. 

 

Statistical analysis  

Data were statistically analyzed using the Minitab 16.1 program on Windows 10 and the Microsoft Excel 2010 

spreadsheet, where the mean and standard deviation were calculated. T-test was also used to determine if there were 

significant differences between patients and healthy individuals at P ≤ 0.05. 

 

RESULTS  
The results of the present study showed that the mean PT of patients was (19.4 ± 3.6), the mean APTT was (35.9 ± 1.5) 

and the mean FBS was (229 ± 80.4). While the mean PT of healthy subjects (control) was (12.8 ± 1.6), the mean APTT 

was (25.4 ± 2.1) and the mean FBS was (91.9 ± 12.5).  This result showed a statistically significant increase in PT, and 

APTT in patients compared to the control group (P < 0.05) (Table 1). 

 
Table 1. PT, APTT, and FBS between patients and controls 

P values 
Control 

Mean ±SD 

Patents 

Mean ±SD 
Test 

0.000* 12.8±1.6 19.4±3.6 PT (Sec) 

0.000* 25.4±2.1 35.9±1.5 APTT (Sec) 

0.000* 91.9± 12.5 229 ±80.4 FBS (mg/dl) 
*Significant, SD=standard deviation 
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Table 2 showed the mean PT and FBS of patients who were treated with insulin injection were higher than those treated 

with tablets (P > 0.05), while there were no significant differences in APTT between the two groups,  

 
Table 2. PT, APTT, and FBS between two groups of patients 

P values 
Patients taking tablets 

Mean ±SD 

Patients treated with 

insulin injections 

Mean ±SD 

Test 

0.001* 18.3±2.3 20.5±4.2 PT (sec) 

0.882 35.9±1.5 35.9±1.6 APTT (sec) 

0.000* 171±58.6 281±62.5 FBS (mg/dl) 

*Significant, SD=standard deviation 

 

DISCUSSION  
Diabetes is one of the most widespread health problems in the world, which is accompanied by hyperglycemia due to a 

lack of insulin secretion or ineffective insulin. There are more than 170 million diabetic patients who are more 

susceptible to vascular thrombosis due to its effect on many proteins of the blood endothelial [10,12,13]. There is a 

quantitative and qualitative defect (in the number and activity of platelets) in platelets, as well as disorders in the clotting 

process and weakness in the fibrin degradation system in the clot [14].  

The vascular endothelium an essential in preventing bleeding and thrombosis . It works to produce clotting initiators 

such as von Webrand factor (VWF) and secrete substances that help regulate blood pressure by secreting substances 

that constrict or dilate blood vessels, nitric oxide, prostaglandins, and platelet activators [15]. Due to changes in the 

vascular endothelial cells in patients with hyperglycemia, lead to an increase in pressure and blood flow in the capillaries, 

which leads to blockage and an increase in the thickness of the basement membrane of the blood vessel lining, which 

causes a malfunction in the function of regulating blood circulation, and also due to changes in the composition of 

vascular endothelial cells, it leads to the expression of tissue factor (coagulation factor III), von Webrand factor, and 

other coagulation factors, which increases the adhesion of platelets to the wall of the blood vessel lining, increases the 

effectiveness of platelets, increases the level of coagulation factor, and decreases the level of fibrinolysis. This leads to 

the onset of activation of the primary and secondary clotting process and thus leads to an increase in prothrombin time 

and activated partial prothrombin time as recorded in this study and previous studies [16,17,18].  

The results obtained in the present study showed that there was a significant increase in both prothrombin time and 

activated partial thromboplastin time compared to controls. Some studies indicate that the increase in factor VII in 

diabetic patients is associated with dyslipidemia that occurs in these patients. One study states that a portion of factor 

VII in plasma is associated with a very low density, while the increase in factor VII leads to an increase in prothrombin 

time. Several studies have indicated that controlling glucose concentration reduces prothrombin time to the normal 

range. The results of the current study showed that APTT and PT values were significantly increased among diabetic 

patients. Similar results were found in several studies, including Omer, 2020 [19], Boshabor, 2022 in Libya [20], and 

another study in India conducted by Thukral et al., 2018 [21]. However, some studies have not found any significant 

changes in coagulation tests among diabetic patients [22,23,24]. Otherwise, a few studies have found a decrease in PT 

and APTT in diabetic patients [25,26]. 

 

CONCLUSION 
The present study observed a statistically significant increase in prothrombin time and Activated Partial Thromboplastin 

Time among patients compared to controls, it would be helpful to incorporate coagulation screening as a routine 

investigation for the better management of diabetic patients. 
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 الثرومبوبلاستين الجزئي المنشط لدى مرضى السكريالبروثرومبين وزمن  تقييم زمن 

 حليمة القاضي 

 ليبيا  ،طرابلس ،العلوم والتقنيات الطبيةقسم علوم المختبرات الطبية، كلية 

 

 ستخلصالم

مرض السكرر  وو مرض يضيكي ضحكا بر ااع اك  كرر السم بسكب  يلإ ري  رراس اينسكوليش يو ننكاط اينسكوليش يو كلي ما. 

يعيككاا المسككم، ويالاككة اوعحككاة وايوعية السموضة. ي رض  و    قس ضؤد  ااع اك  ككرر السم  لت علخ يطير ري بع  

عينة دم   100الساا ككة لتقييم سمش البروورومبيش وسمش الورومبوبت ككتيش المالي المننككم لس  مركككت السككرر . عم  م  

  اناث، وعراو     53ذكوا و  57واضس  مش مركككت السككرر  المترددضش علت عيادس السككرر  ري مسضنة  ككب ا. كا  من م  

ضعالموا بحقش اينسكوليش. عم  م     52مرض  ضعالموا بأقراص عنظيم اينسكوليش و  48،  100 كنة. مش   88-15يعمااوم بيش  

ذكوا(. كممموعة ككككابطة. كا  متو كككم  سمش البروورومبيش لس    19اناث و  15عينة دم مش يشكككخاص يلاكككحاا    34

( وانية، ومتو ككم  1.5±   35.9لمالي المننككم كا   ( وانية، ومتو ككم   سمش الورومبوبت ككتيش ا3.6±   19.4المركككت  

( ميلمرام لرإ دضسكليتر   بينما كا  متو كم  سمش البروورومبيش وسمش الورومبوبت كتيش  80.4±    229 كرر الحكيام كا   

( علت التوالي. كا   12.5±   91.9(،  2.1±   25.4(،  1.6±   12.8المالي المننككم والسككرر ري الممموعة اليككابطة  

ادس ذات دولة   حكككالية ري سمش البروورومبيش وسمش الورومبوبت كككتيش المالي المننكككم ري المرككككت مقاانة  وناك سض

باليكوابم، كا  سمش البروورومبيش ومسكتو  السكرر يعلت ري المرككت ال ضش ا كتخسموا  قش اينسكوليش م  و ود ررو  

المننككم، نسككتخل  مش الساا ككة الحالية ا  وناك   معنوضة، لم عرش وناك ررو  معنوضة ري سمش الورومبوبت ككتيش المالي

سضادس ذات دولر   حكاليةة ري سمش البروورومبيش وسمش الورومبوبت كتيش المالي المننكم بيش المرككت مقاانة باليكابطة،  

  يرو  مش الم يس دمج رح  التخور ك ح  اوعيني لتحسيش متابعة مركت السرر .

 مرض السرر ، سمش البروورومبيش، سمش الورومبوبت تيش المالي المننم،  ب ا. الكلمات المفتاحية
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