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ABSTRACT 
 

OBJECTIVE: To evaluate the hemostatic abnormalities in patients with cirrhosis and their relation with 
severity of liver dysfunction as assessed by Child Pugh Score. 
BACKGROUND: Important role is played by liver in hematopoeisis as well as hemostasis. Therefore liver 
dysfunction due to any reason is associated with hematological and complex hemostatic abnormalities. 
Important abnormalities include decreased production of coagulation and anticoagulation factors,  
excessive fibrinolysis, low platelet count etc. These are manifested by abnormal laboratory tests for 
these variables. For descriptive or prognostic indicator of these abnormalities Child– Pugh score is  
generally used.  
MATERIAL AND METHODS: Present study was done at the Postgraduate laboratory and hospital of ISRA 
University Hyderabad. The study was approved by ethical committee of ISRA University. Sixty four  
patients with liver cirrhosis were taken for study and divided according to Child Pugh Score as Class A, 
B and C; 47 were males and 17 were females. All age groups were included and mean age of group A, B 
and C was determined. 
The patients fulfilled inclusion and exclusion criteria. Data was collected after taking consent and blood 
was drawn to perform Coagulation parameters, platelets and fibrinolytic parameters in their respective 
analyzer machines. 
RESULTS: In  Child Pugh Score A , B and C patients,  Mean Platelet count was 375.36 ±39.479, 343.30 ± 
58.793, 277.03 ±55.061 per  uL and Mean Fibrinogen level was 333.90 ±45.007, 261.07 ±70.622, 207.33 ± 
38.484 per mg / dl respectively  which showed a significant decrease in  patients from Child Pugh Score 
A through C and Mean Platelet count and Mean Fibrinogen level Showed a negative Correlation with 
Child Pugh Score having r- = -0.640, p = 0.0001 and r- = -0.579,  p 0.0001 respectively. In Child Pugh 
Score A , B and C patients, Mean Prothrombin time was 11.09 ±0.831, 12.15 ±2.828, 16.66 ±2.541 per  
second, Mean Activated partial thromboplastin time was 27.09± 4.657, 33.50 ±2.284,  35.62 ±1.779 per 
second, Mean D-dimer level was 195.45 ±13.633, 212.96 ±37.845, 234.14 ±47.287  per ug/L and Mean 
bleeding time was 4.63 ±1804, 7.88 ±2.833, 9.33 ±2.496 per minute respectively which showed a  
significant increase in patients from class A through C and showed a positive correlation with Child 
Pugh score. 
CONCLUSION: It was concluded that PT, APTT, BT and D-dimer correlated positively while Fibrinogen 
level and Platelet count correlated negatively with Child Pugh score. 

KEY WORDS:  Child Pugh Score, Fibrinogen, PT, APTT, D-dimer.  

INTRODUCTION 

Chronic hepatocellular injury leads to liver cirrhosis 

that is characterized by both fibrosis and nodular  

regeneration. Hepatocyte dysfunction, portal hyperten-

sion and porto-systemic shunting accounts for most of 

its clinical features1. Cirrhosis can occur at any age, 

has sufficient morbidity and is an important cause of 

premature death 2. Pathological features of cirrhosis 

are regenerating nodules segregated by fibrous septa 

and absence of the normal lobular architecture inside 

nodules3. Liver has important role in all steps of  

hemostasis. It is the place of production of almost all 

coagulation factors and inhibitors as well as removal 

of activated coagulation factors and enzyme inhibitor 

complexes4. 

 In cirrhosis there is imbalance between clotting and 

anti-clotting mechanisms leading increased risk of 
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thrombosis as well as bleeding5-7. Patients are  

usually hospitalized for several complications related 

to liver disease and matters of hemostasis or  

coagulation usually affect their course8. 

Child-Pugh classification involves total bilirubin,  

albumin, international normalized ratio (INR) or 

Prothrombin time, hepatic encephalopathy and  

Ascites. It is very frequently used scoring system for 

judging the prognosis of cirrhosis of liver9. Every 

measure is scored 1-3 and 3 indicates very intense 

imbalance.  

Present study was undertaken to assess haemostatic 

abnormalities in cirrhotic patients and their relation 

with severity of liver dysfunctions as assessed by 

Child Pugh Score. 

MATERIAL & METHODS 

Present study was done at the postgraduate labora-

tory and hospital of ISRA University Hyderabad after 

ethical approval. This study included 64 patients of 

cirrhosis of liver; both genders included, regardless of 

age. These were selected from various Medicine 

wards and OPD of ISRA Hospital, Hyderabad.  

Informed consent was taken from all the patients. 

Main criterion of inclusion was the existence of  

cirrhosis of liver, regardless of etiology. Diagnosis of 

cirrhosis was based upon clinical features, laboratory 

tests and ultrasound abdomen. 

Exclusion criteria included Known case of Coagulation 

disorder, persons taking drugs that interfere with  

coagulation parameters e.g. oral contraceptive, aspi-

rin, heparin, and warfarin, patients with their liver dis-

orders other than the cirrhosis and expected women.   

Sampling Technique: Non- Probability sampling. 

Duration of study: 6 months from 15th May 2015 - 
15th Nov 2015 

Data Collection Procedure 
Consent form was given to patients and patients were 

informed regarding the procedure and were  

undersigned by the patient, 5ml blood was taken from 

ante cuboidal fossa and placed in respective bottles 

then the blood samples were analyzed for following 

lab tests: 

 Plasma Prothrombin time (PT) by CA-50 SYS-

MEX MACHINE. 

 Activated partial thromboplastin time (APTT) by 

CA-50 SYSMEX MACHINE 

 Plasma fibrinogen level by Automatic Coagulation 

analyzer. 

 Fibrin degradation products (D-dimer) by COBAS 

H232. 

 Platelet count by CBC analyzer. 

 Bleeding time was done manually. 

 Total bilirubin By 902 HITACHI AUTOMATIC 

ANALYZER 

 Serum albumin By 902 HITACHI AUTOMATIC 

ANALYZER 

The selected patients were divided into 3 classes  

according to Child Pugh Score. 

Statistical Analysis 

The data obtained was analyzed through SPSS 21.0, 

P-value of < 0.05 was taken as statistically significant. 

ANOVA and Pearson’s Co-relation test were applied. 

RESULTS 

The patients were divided into three classes according 

to Child Pugh score on the basis of Ascites, encepha-

lopathy, serum bilirubin levels and serum albumin 

level. Class A had 11, class B had 26 and class C had 

27 patients. 

Results are summarized in tables 1-4. 

Table-1 shows Prothrombin time and Activated partial 

thromboplastin time in three groups. PT showed a 

significant difference between Child Pugh class B and 

C (p= 0.0001) and Child Pugh class A and C (p= 

0.0001) respectively. Activated partial thromboplastin 

time was significantly different in these groups. 

Table-2 shows mean fibrinogen value & D-dimer  

levels in three groups and there was significant  

difference in the values in these groups. D-dimer  

values show a significant difference is observed  

between Child Pugh Score A and C (p = 0.022) 

Table-3 shows mean platelet count and bleeding time 

in three groups. Platelet count show a significant  

difference between Child Pugh class B and C  

(p=0.0001) and Child Pugh class A and C (p=0.0001) 

respectively, Bleeding time show a significant differ-

ence is observed between Child Pugh class A and B 

(p = 0 .002) and Child class A and C (p = 0.0001)  

respectively. 

Table-4 Child Pugh score in correlation with various 

parameters. Prothrombin  time (r- = 0.664)  

(p = 0.0001), Activated partial thromboplastin time (r- 

= 0.711) (p = 0.0001), D-dimer level (r- 0.348) (p 

0.005) and Bleeding time(r- 0.533) (p = 0.0001)  (Fig. 

IV-10 to IV-13 respectively) were positively correlated 

while Fibrinogen level ( r- = - 0.640) (p = 0.0001) and 

Platelet count ( r- = -0.579) (p = 0.0001) (Fig. IV-14 to 

IV-15 respectively) were negatively correlated. 
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TABLE I: PROTHROMBIN TIME (SEC) AND  
PARTIAL THROMBOPLASTIN TIME (SEC) IN 
CHILD CLASS A, B AND C (n= 64) 

TABLE II: FIBRINOGEN LEVEL (MG/DL), AND  
D-DIMER LEVEL (UG/LIT), PLATELET COUNT  
(X THOUSANDS/UL) AND BLEEDING TIME (SEC) 
IN CHILD CLASS A, B AND C (n= 64) 

TABLE III: PLATELET COUNT (X THOUSANDS/UL) 
AND BLEEDING TIME (SEC) IN CHILD CLASS A, B 
AND C (n = 64) 

TABLE IV: PEARSON’S CORRELATION OF CHILD 
PUGH SCORE WITH DIFFERENT VARIABLES 

Fig No. IV-10: Scatter plot showing positive  
correlation of Prothrombin time with CPC A,B & C. 

Fig. No. IV-11: Scatter plot showing positive  
correlation of Activated Partial thromboplastin 
time with CPC A, B & C. 
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Child Pugh Score MEAN ± S.D ⃰ p  

Prothrombin time  

Class A ( n= 11) 11.09 ± 0 .831 A vs B   0.464 

Class B (n=26 ) 12.15 ±  2.838 B vs C   0.0001 

Class C (n = 27) 16.66 ±  2.541 A vs C   0.0001 

Activated partial thromboplastin time  

Class A (n = 11) 27.09 ± 4.657 A vs B   0.0001 

Class B  (n=26) 33.50 ± 2.284 B vs C   0.013 

Class C (n = 27) 35.62  ± 1.779 A vs C   0.0001 

* ANOVA  

Child Pugh Score MEAN ± S.D ⃰ p 

Fibrinogen  

Class A ( n= 11) 333.90±45.007 A vs B   0.001 

Class B ( n= 26) 261.07±70.622 B vs C   0.002 

Class C ( n=27) 207.33±38.484 A vs C   0.0001 

D-dimer 

Class A ( n = 11) 195.45±13.633 A vs B   0.441 

Class B ( n = 26) 212.96±37.845 B vs C   0.135 

Class C ( n =27) 234.14±47.287 A vs C   0.022 

⃰ ANOVA 

Child Pugh Score MEAN± S.D ⃰  p 

Platelet count  

Class A ( n = 11) 375.36±39.479 A vs B  0.238 

Class B ( n = 26) 343.30±58.793 B vs C  0.0001 

Class C ( n = 27) 277.03±55.061 A vs C  0.0001 

Bleeding time 

Class A (n =11) 4.63 ± 1.804 A vs B  0.002 

Class B ( n= 26) 7.88 ± 2.833 B vs C  0.104 

Class C ( n= 27) 9.33 ± 2.496 A vs C  0.0001 

⃰ ANOVA 

Variable r- p 

Prothrombin time 0.664 0.0001 

Activated partial thromboplastin time 0.711 0.0001 

D-Dimer 0.348 0.005 

Bleeding time 0.533 0.0001 

Fibrinogen -0.640 0.0001 

Platelet count -0.579 0.0001 
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Fig. No. IV-12: Scatter plot showing positive  
correlation of D-dimer with CPC A, B & C. 

Fig. No. IV-13: Scatter plot showing positive  
correlation of bleeding time with CPC A, B & C. 

Fig. No. IV-14: Scatter plot showing negative  
correlation of Fibrinogen with CPC A, B & C. 

Fig. No. IV-15: Scatter plot showing negative  
correlation of Platelet count with CPC A, B & C. 

DISCUSSION 

This study was conducted to assess various  
hemostatic defects in patients with liver cirrhosis and 
co-relate these with severity of liver damage as  
assessed by Child Pugh score. Present study included 
64 diagnosed patients of Liver Cirrhosis; 47 males and 
17 females. These were divided into three groups  
according to the criteria of Child Pugh score i.e. Group 
A, B and C. Group A included 11 patients, Group B 26 
patients and Group C included 27 patients. 
In the present study Mean Platelet count was  
decreased significantly as compared to normal  
reference level. The value showed a significant  
decrease from Child Pugh Score A through C. Similar 
results were observed by10,11, Tripodi A, et al10  
observed that platelet count was decreased in liver 
cirrhosis but has no co-relation with Child Pugh score .  
In the present study Mean Bleeding Time was  
increased significantly as compared to normal refer-
ence level. The value showed a significant increase 
from Child Pugh Score A through C. Similar results 
were observed by previous study done by Tripodi A12 . 
Caldwell SH, et al13 reported that Portal hypertension, 
bacterial infection, endothelial dysfunction and renal 
failure are central factors denoting to bleeding  
diathesis with liver disease. In the present study portal 
hypertension with Ascites was the common finding in 
majority of the cases. In the present study Mean  
D-dimer level was increased significantly as compared 
to normal reference level. The value showed a signifi-
cant increase from Child Pugh Score A through C. 
Similar results were observed by Zhang DL, et al14.  
D-dimer concentration increase with deteriorating liver 
functions and may be associated with portal vein 
thrombosis14. In the present study Mean Prothrombin 
Time was increased significantly as compared to  
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normal reference level. The value showed a significant 
increase from Child Pugh Score A through C. Similar 
results were observed by Agarwal, S, et al and Tripodi 
A, et al15,17.  

Senzolo M, et al11 observed that Prothrombin time 
was decreasing from Child Pugh Score A through C, 
this was in contrast with the result of the present 
study. 
In the present study Mean Activated partial  
thromboplastin time was increased significantly as 
compared to normal reference level. The value 
showed a significant increase from Child Pugh Score 
A through C. Similar results were observed by Sen-
zolo M, et al and Zhang DL, et al11,14.  In the present 
study Mean Fibrinogen level was decreased signifi-
cantly as compared to normal reference level. The 
value showed a significant decrease from Child Pugh 
Score A through C. Similar results were observed by  
Senzolo M, et al and Zhang DL, et al 11,14, therefore 
finally it is concluded that the haemostatic abnormali-
ties in liver cirrhosis were found to be as significant 
increase in Prothrombin time, Activated partial  
thromboplastin time, Bleeding time and D-dimer and 
Significant decrease in Platelet count and Fibrinogen 
level. When these hemostatic abnormalities were  
correlated with Child Pugh Score it was observed that 
PT, APTT, BT and D-dimer were positively correlated 
with Child Pugh Score and Fibrinogen level and  
Platelet count were negatively correlated with Child 
Pugh Score. 

RECOMMENDATIONS 

 As coagulation profile correlates with severity of 
cirrhosis it should be performed before any  
surgical procedure. 

 To check the hypercoagulability state in cirrhosis 
further studies are required. 

 For assessing the significance of these factors in 
a greater population sample, for identifying extra 
danger factors and calculation of the prognostic 
outcome of anticoagulation therapy and Porto-
systemic shunting in patients having recognized 
PVT further studies are needed. 

 Causes that disturb primary haemostasis in  
cirrhotic patients need additional study as they 
might be essential in managing occasions of 
bleeding, invasive methods, and surgery,  
involving liver transplantation. 
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