
Liver cirrhosis is a severe condition where healthy liver 
tissue is replaced by scar tissue, impairing liver function 
[1]. One of the essential functions of the liver is the 
production of proteins responsible for blood clotting. In 
liver cirrhosis, the production of these clotting factors is 
decreased, leading to an increased risk of bleeding [2]. This 
condition results from various etiologies, including viral 
infections, autoimmune diseases, alcohol abuse, and 
genetic predispositions [3]. In the Global Burden Disease 
Study 2017, the estimated number of people with 
compensated cirrhosis was 112 million worldwide, 
corresponding to an age-standardized global prevalence of 
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compensated cirrhosis of 1,395 cases per 100,000 
populations [4]. The global incidence of liver cirrhosis is 
2.4% of global deaths in 2021, highlighting regional 
differences in disease burden and risk factors, including 
hepatitis B and C infections, prevalent in many Asian 
countries and Pakistan [5, 6]. Data from the Southeast Asia 
region are similarly limited. In one study, the most common 
etiology among 4,413 patients with cirrhosis from 11 
hospitals was alcohol consumption (34%), followed by 
other causes (29%), HBV infection (18%), HCV infection 
(17%) and NAFLD (2%) [7]. However, among 192 people with 
cirrhosis who underwent endoscopic band ligation in a 

The liver develops �brosis and nodules due to persistent damage, altering its natural lobular 

organization, known as cirrhosis. Various assaults such as toxic substances, viral infections, 

autoimmunity, or genetic disorders can damage the liver. Each lesion leads to �brosis, or scar 

tissue formation, initially maintaining its functionality. Objective: To determine the frequency 

of coagulopathies occurring in patients with liver cirrhosis. Methods: This descriptive cross-

sectional study was conducted in the General Medicine department at DHQ Teaching Hospital, 

D.I Khan, from June 12, 2022, to December 12, 2022. A total of 240 patients were recruited using 

non-probability consecutive sampling to determine the frequency of coagulopathies occurring 

in patients with liver cirrhosis. Coagulation tests, including prothrombin time and activated 

partial thromboplastin time, were performed. Data on age, gender, diabetes mellitus, 

hypertension, smoking status, and coagulopathies were recorded on a pre-designed proforma. 

Analysis was done using SPSS 20.0. Means and standard deviations were calculated for age and 

frequencies and percentages for categorical variables. Coagulopathies were strati�ed by 

gender, diabetes, hypertension, and smoking status to assess effect modi�cations. Post-

strati�cation chi-square tests were applied, with P < 0.05 as signi�cant. Results: The mean age 

was 45.56 ± 3.357 years. Males comprised 127 (52.9%) and females 113 (47.1%). Age distribution 

was 12.9% (20-30 years), 24.6% (31-40 years), 47.5% (41-50 years), and 15.0% (51-60 years). 

Coagulopathies were present in 74 (30.8%) patients, while 166 (69.2%) had none. Ninety patients 

(37.5%) had normal PT, lasting less than 15 seconds (mean + SD = 11.28 ± 2.02 sec), while 121 

patients (50.4%) had prolonged PT (mean + SD = 22.94 ± 5.93 sec) and indicates a statistically 

signi�cant difference of PT. Conclusions: Patients with cirrhosis had signi�cantly higher and 

prolonged PT and APTT values, indicating an increased risk of coagulopathies.
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hospital in Pakistan, cirrhosis was attributed to HCV 
infection in 63% and to HBV infection in 19% [8]. 
Understanding the pathophysiology of cirrhosis involves 
multiple cellular interactions, including hepatocytes, 
Kupffer cells, sinusoidal endothelial cells, and hepatic 
stellate cells. Chronic liver injury triggers in�ammatory 
responses and oxidative stress, promoting �brogenesis 
and disrupting liver architecture. Portal hypertension and 
hyperdynamic circulation are common complications, 
contributing to increased morbidity and mortality in 
cirrhotic patients [9]. Recent studies from 2019 to 2024 
have highlighted various �ndings regarding coagulation 
abnormalities in liver cirrhosis. For instance, research by 
Ren W et al., in 2020 identi�ed a high prevalence of 
prolonged Prothrombin Time (PT) and Activated Partial 
Thromboplastin Time (aPTT) in cirrhotic patients, 
indicating signi�cant impairments in clotting function [9-
11]. Moreover, recent advancements in understanding 
coagulopathies in cirrhosis have emphasized the complex 
interplay between hemostasis and thrombosis. For 
example, research by La Mura V et al., in 2022 explored the 
paradoxical presence of both hypercoagulable and 
hypercoagulable states in cirrhotic patients, complicating 
clinical management strategies [10, 12]. Knowing the 
speci�c clotting abnormalities present in a patient with 
liver cirrhosis is crucial for guiding treatment decisions. 
For instance, depending on the type of coagulopathy, 
doctors may prescribe medications like vitamin K or blood 
products to prevent or manage bleeding complications 
Coagulopathies are signi�cant clinical concerns in 
cirrhosis management, characterized by both decreased 
synthesis of clotting factors and platelet dysfunction. This 
st u d y  a i m e d  to  i nve st i g ate  t h e  p reva l e n ce  a n d 
characteristics of coagulopathies in cirrhotic patients at 
DHQ Teaching Hospital, D.I Khan, providing insights into 
tailored treatment strategies and improving patient care 
outcomes. The presence and severity of coagulopathies 
can also be an indicator of the overall health status and 
prognosis of patients with liver cirrhosis. Focusing on 
patients with liver cirrhosis presenting at the District Head 
Quarter Hospital MTI, D.I Khan provides valuable data on the 
prevalence and characteristics of coagulopathies in this 
speci�c patient population. This information can help tailor 
treatment strategies and identify areas for improvement in 
patient care at this facility. To determine the frequency of 
coagulopathies occurring in patients with liver cirrhosis 
presenting to District Head Quarter Hospital MTI, D.I Khan.

technique used was nonprobability consecutive. The 

inclusion criteria adopted were patients with liver cirrhosis, 

aged 20-60 years, with or without diabetes mellitus, 

hypertension, or smoking history, were included. Patients 

having co-morbidities such as chronic kidney disease and 

ischemic heart disease and pregnant women were 

excluded from the study. Before starting the study, Ethical 

approval was taken from the institutional review board 

under the approval No. 201 /DMR/ADR of Gomal Medical 

College D.I Khan. The aim and the objective of the study 

were conveyed to all the patients and written informed 

consents were taken. All patients were subjected to 

conventional coagulation testing; such as prothrombin 

time (PT), and Activated Partial Thromboplastin Time 

(aPTT). The prothrombin was divided as normal range (2-15 

sec) and prolonged as (>15 sec). And Partial Thromboplastin 

Time was divided as Normal (30-40 sec) and Prolonged (>40 

sec). Information such as age, gender, diabetes mellitus, 

hypertension, smoking status, and coagulopathies was 

recorded on a separate proforma. Data were entered and 

analyzed in SPSS version 20.0. Mean ± SD were calculated 

for numerical variables like age. Frequencies and 

percentages were calculated for quantitative variables. 

Coagulopathies were strati�ed according to gender, 

diabetes mellitus, hypertension, and smoking status 

promthombintime and Partial Thromboplastin Time to see 

effect modi�cations. Post-strati�cation chi-square tests 

were applied keeping P value < 0.05 as signi�cant.

R E S U L T S

According to age-wise distribution, 20-30 years were 
31(12.9%), 31-40 years was 59(24.6%), 41-50 years were 
114(47.5%) and 51-60 years were 36 (15.0%). According to 
gender distribution, males were 127(52.9%) and females 
were 113(47.1%). There were 74(30.8%) patients having 
co a g u l o p at h i e s  a n d  1 6 6 ( 6 9 . 2 % )  we re  h av i n g  n o 
coagulopathies. There were 64 (26.7%) diabetic and 176 
(73.3%) non diabetic patients. Out of 240 patients, 92 
(38.3%) were smokers and 148 (61.7%) were nonsmokers. 78 
(32.5%) were having hypertension and 162 (67.5%) were 
having normal  blood pressure.  Strati�cation of 
coagulopathies according to age and gender was shown in 
table no.1 with signi�cant p values of 0.001. Strati�cation of 
coagulopathies according to DM and hypertension and 
smoking was shown in table no.2 with only signi�cant p 
value of 0.001 for hypertension while p values for diabetes 
mellitus (0.023) and smoking statues (0.034) were 
insigni�cant.

M E T H O D S

This descriptive cross-sectional study was done at the 

Department of General Medicine, District Head Quarter 

Hospital MTI, Dera Ismail Khan (D.I. Khan) from 12th June 

2022 to 12th December 2022. The sample size was 240, 

calculated using a 20% prevalence of hypocoagulability, 

with a 95% con�dence interval and a 5% margin of error 

using the WHO Sample Size Calculator [13]. The sampling 
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D I S C U S S I O N

thrombin generation with and without TM was able to 

indicate a condition which represents a resistance to the 

natural anticoagulant activity of TM. This was an 

endothelial receptor for thrombin dedicated to the 

conversion of Protein C to its activated form [12, 14]. Some 

mechanisms were involved in the pathogenesis of the 

hypercoagulable state in liver cirrhosis such as an 

increased level of von Will brand factor, a decreased level of 

natural anticoagulants and elevated levels of intravascular 

tissue factor [15]. Again, the concomitant and opposite 

behavior of Protein C (decreased), and factor VIII 

(increased) can further explain why cirrhotic patients 

present such a complex hemostatic abnormality. All these 

biochemical pathological conditions can lead to a higher 

risk for venous thromboembolism [16]. Table 3 indicates a 

statistically signi�cant difference of PT In this study, the 

mean prothrombin time was 18.36 ± 6.9 seconds.  In 121 

(50.4%) patients, PT was prolonged (mean + SD = 22.94 ± 

5.93 sec) while in 90 (37.5%) patients had normal PT which 

was less than 15 seconds (mean + SD = 11.28 ± 2.02 sec). This 

�nding concur with those of Vecerzan L et al., cirrhotic 

patients had a higher prothrombin time (beta = 0.908, P = 

0.004) [17]. Prolonged prothrombin times have also been 

documented in cirrhotic patients by other research. 

Bohania N et al., in 2022 reported prolonged PT, aPTT, was 

noted in 27 (35%) and 27 (35%), respectively and a most 

common cause of prolonged PT and aPTT was liver disease 

in 11 (14%) in this study, a progressive delay in prothrombin 

time associated with altered APTT was not signi�cantly 

noted in the patients with liver cirrhosis [18]. In this study, 

the mean activated partial thromboplastin time was 38.05 ± 

6.23 seconds. In 135 (56.25%) patients, APTT was 

prolonged (mean + SD = 46.42 ± 5.58sec). 105 (43.75%) 

patients had normal PT which was less than 15 seconds 

(mean + SD = 34.12 ± 2.32 sec). Patients with chronic and 

acute liver disease may acquire complex disorders of their 

hemostatic system. Although alterations in routine 

diagnostic tests of hemostasis (thrombocytopenia and 

PT/APTT prolongation) were suggestive for a bleeding 

tendency, patients with liver disease were in hemostatic 

balance due to the simultaneous decline of pro- and 

anticoagulant drivers. No study to date favors this �nding 

which can be due to the small sample size of this study or 

single setting study location. In contrast, Liliana Vecerzan 

L et al., in 2021 Parameters of classical coagulation tests 

(APTT, PT) were signi�cantly higher in cirrhotic than in 

hepatitis patients [19]. Another study reported Severity of 

liver dysfunction showed a signi�cant association (p<0.05) 

with prolongation of Prothrombin Time (PT), activated 

partial thromboplastin time (aPTT) [17, 20]. De�cits or 

anomalies in factors 'VII, IX, XI, XII, X, V', 'II (prothrombin)', 

The results of this study show that a hypercoagulable state 

does exist in liver cirrhosis con�rming the �ndings of Wan J 

et al., who demonstrated that the ratio between the 

Table 1: Strati�cation of Coagulopathies According To Age and 

Gender (n=240)

p-
Value

Age
Coagulopathies N (%) Total

N (%)Yes No

20-30 Years

31-40 Years

41-50 Years

51-60 Years

Total

24 (77.4%)

14 (23.7%)

27 (23.7%)

9 (25.0%)

74 (30.8%)

7 (22.6%)

45 (76.3%)

87 (76.3%)

27 (75.0%)

166 (69.2%)

1 (100%)

59 (100%)

114 (100%)

36 (100%)

240 (100%)

0.001

Gender

Male

Female

Total

34 (26.8%)

40 (35.4%)

74 (30.8%)

93 (73.2%)

73 (64.6%)

166 (69.2%)

127 (100%)

113 (100%)

240 (100%)

0.001

Ninety patients (37.5%) had normal PT, lasting less than 15 

seconds (mean + SD = 11.28 ± 2.02 sec), while 121 patients 

(50.4%) had prolonged PT (mean + SD = 22.94 ± 5.93 sec). 

Table 3 indicated a statistically signi�cant difference of PT 

in cirrhosis of the liver (p value <0.05). In this study, 105 

(43.75%) patients had normal APTTs, meaning they took 

less than 40 seconds (mean + SD = 34.12 ± 2.32 sec), while 

135 (56.25%) patients had prolonged APTTs (mean + SD = 

46.42 ± 5.58sec). 

Table 2: Strati�cation of Coagulopathies According to Diabetes 

Mellitus, Smoking Status and Hypertension (n=240)

p-
Value

Diabetes 
Mellitus

Coagulopathies N (%) Total
N (%)Yes No

Yes

No

Total

0.023

34 (53.1%)

40 (22.7%)

74 (30.8%)

30 (46.9%)

136 (77.3%)

166 (69.2%)

64 (100%)

176 (100%)

240 (100%)

Yes

No

Total

Smoking Status

Yes

No

Total

Hypertension

34 (37.0%)

40 (27.0%)

74 (30.8%)

58 (63.0%)

108 (73.0%)

166 (69.2%)

92 (100%)

148 (100%)

240 (100%)

34 (43.6%)

40 (24.7%)

74 (30.8%)

44 (56.4%)

122 (75.3%)

166 (69.2%)

78 (100%)

162 (100%)

240 (100%)

0.034

0.001

Table 3 presented a statistical analysis demonstrating the 

signi�cant increase of APTT in liver cirrhosis (p-value 

<0.05).
Table 3: Partial Thromboplastin Time in Cirrhotic Patients

Partial Thromboplastin Time N (%)

Normal (30-40 Seconds)

Prolonged

Total

105 (43.75%)

135 (56.25%)

240 (100%)

P-Value < 0.05 (Signi�cant)
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and 'I (�brinogen)' cause an extension of the 'APTT in 

cirrhosis'. The fact that the aforementioned work was 

consistent with earlier research workers' �ndings was 

quite intriguing. In liver illnesses, 'prothrombin time' was 

frequently elevated because the liver cannot produce 

enough 'clotting factors', particularly those that were part 

of the extrinsic pathway. 'Factor VII has the biggest impact 

on the prothrombin time among factors II, V, VII, and X since 

it was the pathway's rate-limiting factor'. The prognosis 

was poor for factor VII fall, which has the 'shortest half-life' 

(6 hours). Because the liver also produces �brin stabilizing 

factors, 'factors IX, XI, and XII', and when liver function 

declines, the APTT may become abnormal [20]. This 

study's �ndings regarding the lengthening of PT and APTT 

point to the possibility that anomaly results from the liver 

cirrhosis patients' growing liver damage. However, it has 

been found that the clot formation of patients with liver 

cirrhosis was weak when measured by means of the Clot 

Waveform Analysis  (CWA) which showed hidden 

parameters of both PT ratio and a PTT ratio, i.e., the 1st and 

2nd derivatives. A signi�cant association between the PT 

ratio and the clot waveform analysis with both the 

hemorrhagic score and the history positive for bleeding in 

the cirrhotic patients has been also described [16].

C O N C L U S I O N S

Patients with cirrhosis of the liver had considerably higher 

and prolonged PT values. Patients with cirrhosis also 

exhibited raised and prolonged APTT values.
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