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Abstract
Aim: Hypertension is typically described as a prolonged rise of systemic arterial pressure above an expected average value. Significant coagulation variations 
have been documented in hypertension patients. This study aims to evaluate prothrombin time, activated partial thromboplastin time, and D-Dimer levels in 
hypertensive patients.
Material and Methods: This case-control study was conducted between March and June 2020 at Al-Daw Hagoug Hospital and Al-Turkey Hospital in Khartoum 
State, Sudan. The study included 90 participants: 50 patients with hypertension (blood pressure over the normal range) as the case group and 40 healthy 
people as the control group. After participant consent, Pt and APTT tests were performed using the (Bio base COA Semi Auto Coagulation Analyzer, Jinan, 
Shandong, China), and the D. Dimer test was performed using the (Nyco-Card Reader II device).
Results: The most common disease duration category was 1 to 10 years. Compared to the control group, hypertension patients showed a significant (P=0.034) 
increase in PT and an insignificant (P=0.130) change in APTT. The results show a significant difference in PT (P=0.029) between the HTN and HTN combined 
Diabetes Mellitus (DM) groups. D-dimer levels were significantly higher (P=0.005) in hypertension patients than in the control group.
Discussion: The study assumed that hypertension had an adverse influence on hemostatic parameters and could lead to a hypercoagulable state.
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Introduction
Hypertension (HTN) is a chronic disease characterized by an 
elevation in systemic blood pressure above standard level [1]. 
The most prevalent causes are regarded to be family history, 
alcohol consumption, obesity, smoking, and lifestyle, particularly 
in low- and middle-income nations [2, 3], where one in every 
three people realizes their hypertension condition and only 
about 8% have their blood pressure under control [4]. Despite 
existing data and considerable clinical and experimental 
research, the origin of hypertension remains unclear in around 
95% of all cases [5]. Hypertension is a widespread condition 
that affects roughly 116 million individuals in the United States 
and over 1 billion adults globally: according to Romano’s (2023) 
study, hypertension shapes about 19.06% of the population 
[6, 7]. Sudan has a hypertension prevalence of 27.6% [8]. 
Hypercoagulable state, cardiovascular disease, cerebellar 
disease, renal disease, and a range of other health conditions 
are significantly more common in hypertensive persons. [9, 
10]. Hypertension can be classified as either secondary or 
primary. This is mainly because no medical explanation for 
elevated blood pressure can be defined. This kind accounts 
for 90% to 95% of hypertension events [11, 12]. Accurately 
estimating blood pressure in the right environment under the 
ideal circumstances is required to diagnose hypertension. The 
patient must sit in a chair for at least 5 minutes with their 
arms resting. Two measures of high blood pressure on two 
separate dates are required to establish a diagnosis [13]. The 
environment, arm posture, body components, variation in arm 
mass, and clinical measurement settings all influence blood 
pressure; all persons over 40 should get their blood pressure 
checked once a year. [14]. Coagulation activation mechanisms, 
according to previous research, start in hypertensive individuals 
even before clinical symptoms of vascular damage develop and 
are regarded as one of the main pathophysiological pathways 
of hypertension [15, 16]. In hypertensive and normotensive 
individuals, Prothrombin Time (PT) and Activated Partial 
Thromboplastin Time (APTT) are related to higher systolic and 
diastolic blood pressures [17]. Significant variations in PT and 
APTT were reported between hypertensive and normotensive 
patients in research that included 111 patients with mild to 
moderate hypertension attending Al-Najaf Hospital in Iraq 
[18]. Platelet hyperactivity, other coagulation, and endothelial 
damage changes may all play a role in the vascular effects of 
essential hypertension [19]. D-dimer is the final output of fibrin 
breakdown by plasmin. D-dimer levels also play a crucial role in 
the etiology of hypertension [20, 21]. This study aims to assess 
prothrombin time, activated partial thromboplastin time, and 
D-Dimer levels in hypertensive patients.

Material and Methods
This case-control study was performed at Al-Daw Hagoug 
Hospital and Al-Turkey Hospital in Khartoum State, Sudan, 
between March and June 2020. The study enrolled 90 
participants: 50 patients with hypertension (Those with blood 
pressures above the normal range and those whose diagnosis 
is frequently determined by averaging two or more readings 
obtained at different times) as the case group and 40 healthy 
individuals as the control group. The data was gathered from 

the participants using a standardized questionnaire. Patients 
with a history of thrombosis or who are taking warfarin or 
heparin were excluded from the research study. Five ml of 
Venous blood was obtained under all sepsis settings in citrated 
anticoagulated containers at a ratio of (4.5 ml to 0.5 ml of 
citrate anticoagulant) for obtaining platelet-poor plasma 
samples. All citrated samples were centrifuged at 5000 rpm for 
5 minutes to perform the Pt and APTT tests by using the (Bio 
base COA Semi Auto Coagulation Analyzer, Jinan, Shandong, 
China) and the D. Dimer test using (Nyco-Card Reader II device).
Statistical analysis
The collected data was coded in the master sheet before being 
analyzed with the computerized software SPSS version 14.0. 
The study’s various groups were analyzed using an independent 
t-test and Onaway ANOVA, and the results were presented in 
tables and graphs. A P value of less than 0.05 was taken to be 
significant.
Ethical Approval
All subjects agreed to participate after being informed about 
the study’s objectives. This study was authorized by the research 
panel at the Sudan University of Science and Technology’s 
College of Medical Laboratory Science; the research was 
conducted under the Helsinki Declaration. This study was 
approved by the Ethics Committee of Sudan University of 
Science and Technology’s College of Medical Laboratory 
Science (Date: 2020-02-10, No: SU/CMLS: 10220).

Results
Table 1. reveals that there are more females than males. Most 

Table 1. The characteristics of the study population

Characteristic Frequency Percent (%)

Sample          
Case                       50 71.4

Control 40 28.6

Sex

Male
Case:  13 14.4

Control: 11 12.2

Female
Case:  37 41.1

Control:  29 32.2

Age 

<50 64 75.7

50-70 21 18.6

>70 5 5.7

HTN duration

1.10 35 70.0

11.20 9 18.9

21-21 6 12.0

Disease
HTN 29 58

HTN+DM 21 42

Aspirin use
Yes 35 70

No 15 30

Table 2. The variation of (PT, APTT, and D-dimer) among case 
and control

Sample Subjects
Mean

PT/sec APTT/sec D. dimer/mg/l

Case 50 14.34 31.18 0.428

Control 40 13.20 29.05 0.145
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of the subjects (75.7%) are over the age of 50. The most 
common category for disease duration was 1 to 10 years. Table 
2. demonstrated that hypertension patients had a significant 
(P=0.034) increase in PT and an insignificant alteration in 
APTT (P=0.130) compared to those in the control group. There 
was a statistically significant variation (P=0.045) in PT levels 
concerning sex; the male group had higher PT levels than the 
female group; nevertheless, the study found an insignificant 
difference (P=0.511) in APTT levels according to sex. 
Furthermore, the current study found significant differences 
in PT (P0.002) and APTT (P=0.01) values between age groups 
of both sexes. The study found no statistically significant 
differences (P=0.194) between groups regarding HTN duration. 
The finding indicates a significant difference in PT (P=0.029).
in the HTN and HTN combined with Diabetes Mellitus (DM) 
groups; however, although an insignificant difference in APTT 
(P=0.116) was seen between disease duration groups, either 
HTN or HTN with DM. The present research results revealed a 
significant difference in PT between patients on aspirin therapy 
and those who did not take aspirin in both sexes (p=0.030) 
but an insignificant difference in APTT (P=0.719). Figure 1. 
demonstrates that D-dimer levels in hypertension patients 
were significantly higher (P=0.005) than in the control group. 
The research also found no statistically significant variations in 
D-dimer levels between men and women (P=.0187) or between 
patients who used aspirin and those who did not (P=0.584). 

Discussion
The present study found that hypertension patients had 
significantly higher PT than the control group (p=0.034). There 
was a significant difference in PT by sex (P=0.045); the male 
group exhibited more PT than the female group. The study 
found a significant (P0.002) variation in PT between age groups 
(50,50-7-, and 70 years) in both sexes. No significant difference 
was found in the study (P=0.194) between groups based on 
HTN duration. There was a significant difference in PT results 
(P=0.029) between the HTN group and the HTN with Diabetes 
Mellitus group. The current research results found a significant 
difference (P=0.030) between patients receiving aspirin 
medication and those who did not. This finding contradicted a 
prior study by Bajaj SP et al. (1999) [22] and a study in Sudan 
(2007) [23] by Fathelrahahman Gameel, who found insignificant 

results. The contradiction may be in response to aspirin usage in 
our study. Our investigation showed no statistically significant 
difference in APTT compared to the control group (P=0.130). 
In addition, no significant differences were found between 
APTT (p=0.511) and disease duration groups (P=0.601). 
However, there was a significant difference in APTT between 
both sexes’ age groups (P=0.01). There was an insignificant 
difference between the two groups (P=0.116) based on the 
disease condition, whether HTN or paired with DM. APTT also 
revealed a negligible difference (P=0.719) between patients 
who used aspirin and those who did not; this is consistent 
with the findings of Fathelrahahman Gameel (2007) [23] in 
Sudan, who discovered an insignificant difference (P=0.626). 
In our study, hypertension individuals had a significant rise in 
D-dimer compared to the control group (P=0.005). There was 
no significant variation in D-dimer based on gender (P=.0187). 
D-dimer analysis found a substantial difference in age groups 
for both sexes (P=0.05). In addition, no significant variation in 
D-dimer was identified according to HTN duration (P=0.426). 
Plasma D-dimer levels in the HTN group were not significantly 
different from those in the HTN with DM group (P=0.373). 
Furthermore, no significant difference in D-dimer was seen 
across patients who used aspirin and those who did not 
(P=0.584); these findings are consistent with previous studies, 
such as [24] those of Cristiana et al. (2000) and M. KHALEGHI 
in the United States (2009) [25].
Conclusion
The study concluded that hypertension had an adverse influence 
on hemostatic parameters and could lead to a hypercoagulable 
state; elevated plasma D-dimer levels in hypertensive patients 
may help guide the physician toward more extensive diagnostic 
procedures to detect and follow up on the HTN complication.
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et al. Diagnostic thresholds for ambulatory blood pressure monitoring based on 
10-year cardiovascular risk. Circulation. 2007;115(16):2145-2152.
2. Umemura S, Arima H, Arima S, Asayama K, Dohi Y, Hirooka Y, et al. The 
Japanese Society of Hypertension guidelines for the management of hypertension 
(JSH 2019). Hypertens Res. 2019;42(9):1235-1481.
3. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev 
Nephrol. 2020;16(4):223-237.
4. Parati G, Lackland DT, Campbell NR, Ojo Owolabi M, Bavuma C, Mamoun 
Beheiry H, et al. How to improve awareness, treatment, and control of 
hypertension in Africa, and how to reduce its consequences: A call to action from 
the World Hypertension League. Hypertension. 2022;79(9):1949-1961. 
5. Puzserova A, Ilovska V, Balis P, Slezak P, Bernatova I. Age-related alterations 
in endothelial function of femoral artery in young SHR and WKY rats. Biomed Res 
Int. 2014;2014:658479.
6. Carey RM, Moran AE, Whelton PK. Treatment of hypertension: A review. JAMA. 
2022;328(18):1849-1861.
7. Romano S, Rigon G, Albrigi M, Tebaldi G, Sartorio A, Cristin L, et al. Hypertension, 

Figure 1. The variation of D-dimer according to sex among 
case and control



 | Annals of Clinical and Analytical Medicine

PT, APTT, and D-dimer among sudanese patients with hypertension

543

uncontrolled hypertension and resistant hypertension: Prevalence, comorbidities 
and prescribed medications in 228,406 adults resident in urban areas. A 
population-based observational study. Intern Emerg Med. 2023;18(7):1951-1959.
8. Awadalla H, Elmak NE, El-Sayed EF, Almobarak AO, Elmadhoun WM, Osman 
M, et al. Hypertension in Sudanese individuals and associated risk factors: The 
critical intersection between salt and sugar intake. Cardiovasc Diagn Ther. 
2018;8(4):432-438.
9. Petrie JR, Guzik TJ, Touyz RM. Diabetes, hypertension, and cardiovascular 
disease: Clinical insights and vascular mechanisms. Can J Cardiol. 2018;34(5):575-
584.
10. Kim YG, Roh SY, Han KD, Jeong JH, Choi YY, Min K, et al. Hypertension and 
diabetes including their earlier stage are associated with increased risk of sudden 
cardiac arrest. Sci Rep. 2022;12(1):12307. 
11. Boesen EI, Kakalij RM. Autoimmune-mediated renal disease and hypertension. 
Clin Sci (Lond). 2021;135(17):2165-2196.
12. Carretero OA, Oparil S. Essential hypertension: part I: definition and etiology. 
Circulation. 2000;101(3):329-335. 
13. Reboussin DM, Allen NB, Griswold ME, Guallar E, Hong Y, Lackland DT, et 
al. Systematic review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA guideline for the prevention, detection, evaluation, and 
management of high blood pressure in adults. Hypertension. 2018;71(6):e116-35.
14. Frese EM, Fick A, Sadowsky HS. Blood pressure measurement guidelines for 
physical therapists. Cardiopulm Phys Ther J. 2011;22(2):5-12. 
15. Lee HY, Shin J, Kim GH, Park S, Ihm SH, Kim HC, et al. 2018 Korean Society of 
Hypertension Guidelines for the management of hypertension: part II-diagnosis 
and treatment of hypertension. Clin Hypertens. 2023;29(1):11. 
16. Wilhelmson L, Svardsudd K, Korsan-Bengtsen K, Larsson B, Welin L, Tibblin 
G, et al. Fibrinogen as a risk factor for stroke and myocardial infarction. N Engl J 
Med. 1984;311(8):501-505.
17. Kazimierczyk R, Kamiński K. The role of platelets in the development and 
progression of pulmonary arterial hypertension. Adv Med Sci. 2018;63(2):312-
316.
18. Adaeze NN, Emeribe AU, Nasiru IA, Babayo A, Uko EK. Evaluation of 
prothrombin time and activated partial thromboplastin time in hypertensive 
patients attending a tertiary hospital in Calabar, Nigeria. Adv Hematol. 2014 
(2014):932039.
19. Giacchetti G, Turchi F, Boscaro M, Ronconi V. Management of primary 
aldosteronism: Its complications and their outcomes after treatment. Curr Vasc 
Pharmacol. 2009;7(2):244-249.
20. Rafaqat S, Khalid A, Riaz S, Rafaqat S. Irregularities of Coagulation in 
Hypertension. Curr Hypertens Rep. 2023;25(10):271-286.
21. Mukaz DK, Guo B, Long DL, Judd SE, Plante TB, McClure LA, et al. D-dimer 
and the risk of hypertension: The reasons for geographic and racial differences in 
stroke cohort study. Res Pract Thromb Haemost. 2022;7(1):100016.
22. Bajaj SP, Joist JH. New insights into how blood clots: implications for the use 
of APTT and PT as coagulation screening tests and in monitoring of anticoagulant 
therapy. Semin Thromb Hemost. 1999;25(4):407-418.
23. Hassan FM, Hamid MM. The feasibility of assessing renal functions by 
determine of the possible renal damage among Sudanese hypertensive patients. 
Clin Chem. 2007;53(6):A24-A24.
24. Cristiana C, Laura Z, Daniele C. Abnormalities of coagulation in hypertensive 
patients with reduced creatinine clearance. Am J Med. 2000;109(7):556-561.
25. Khaleghi M, Saleem U, McBane RD, Mosley Jr TH, Kullo IJ. African-American 
ethnicity is associated with higher plasma levels of D-dimer in adults with 
hypertension.  J Thromb Haemost. 2009;7(1):34-40.

How to cite this article:
Husham O. Elzein. Evaluation of prothrombin time, activated partial 
thromboplastin time, and D-dimer among Sudanese patients with hypertension. 
Ann Clin Anal Med 2024;15(8):540-543

This study was approved by the Ethics Committee of Sudan University of Science 
and Technology’s College of Medical Laboratory Science (Date: 2020-02-10, No: 
SU/CMLS: 10220)


