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ABSTRACT: 
Introduction: Cirrhosis of liver is a growing cause of significant morbidity and mortality of modernization. Cirrhosis 
patients have a disturbed balance between procoagulant and anti-coagulant factors and a very poor reserve of these factors 
leads to increased bleeding risk as well as increased thrombotic risk. Aim: To study the therapeutic efficacy of fresh frozen 
plasma(FFP) transfusion in cirrhotic patients with low prothrombin index and clinical profile of cirrhotic patients before and 
after FFP transfusion especially with regards to bleeding tendencies. Material and Methods: This prospective observational 
study included assessment of therapeutic efficacy of fresh frozen plasma in 100 cirrhotic patients with low prothrombin 
index. We transfused 20ml/kg body weight of FFP for 40%, 10ml/kg body weight of FFP for 40% and 15ml/kg body weight 

of FFP for 20% of cirrhotic patients with low PTI with bleeding manifestations. Dose of FFP was decided after considering 
Body weight, level  of  PTI, Bleeding manifestations & other comorbidities. Prothrombin index and international normalized 
ratio in cirrhotic patients were recorded before and after transfusion of fresh frozen plasma, prothrombin index test was done 
by manual method. Clinical efficacy of fresh frozen plasma transfusion on clinical symptoms like hematemesis, melaena, 
ecchymosis and petechiae in liver cirrhosis patients was recorded and compared before and after transfusion of FFP. Results: 
87% were males and 13% were females  and Alcohol was the most common etiological agent in cirrhotic patients. Melaena 
was seen in 72% of patients, hematemesis in 19% of patients, ecchymosis and petechiae in 20 and 21% of patients 
respectively. We observed that 20ml/kg body weight dose of FFP transfusion was able to not only improve the PTI in a 
statistically significant manner, but was also able to improve the INR in statistically significant manner(P<0.05), showed 

greater percentage of improvement in clinical symptoms and lastly was found to be  more effective for treating the bleeding 
manifestation with low PTI level and high INR. Conclusion: Commonly recommended dose of FFP (10-15 ml/kg body 
weight) in clinical practice infrequently correct the coagulopathy, so higher dose (≥20ml/kg body weight) may be more 
effective in correction of coagulopathy.  
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INTRODUCTION: 

Cirrhosis of liver is a growing cause of significant 

morbidity and mortality of modernization. Cirrhosis 

patients have a disturbed balance between 

procoagulant and anti-coagulant factors and a very 

poor reserve of these factors leads to increased 

bleeding risk as well as increased thrombotic risk.This 

coagulation imbalance is not reflected by 

conventional coagulation test. Although variceal 

bleeding remains being the most prevalent

International Journal of Research in Health and Allied Sciences 

Journal home page: www.ijrhas.com 

Official Publication of “Society for Scientific Research and Studies” [Regd.] 

ISSN: 2455-7803                               Index Copernicus value [ICV] = 68.10;                               

http://www.ijrhas.com/


19 

 

coagulopathy associated exacerbation, thrombotic 

complications are not un-common in the cirrhotic 

patients.1-4 To tackle the bleeding tendencies in 

cirrhotic patients we can use fresh frozen plasma, 

vitamin K & other plasma products.for correction of 
coagulation factors fresh frozen plasma commonly 

used. Fresh frozen plasma (FFP) is the fluid portion of 

a fresh unit of whole blood from which erythrocytes, 

leukocytes and platelets have been removed.It is 

frozen in a designated time frame usually within 8 

hours. It contains all coagulation factors, fibrinogen 

(400 to 900 mg/unit), albumin, protein C, protein S, 

antithrombin and tissue factor pathway inhibitor. FFP 

corrects coagulopathy by replacing or supplying 

plasma proteins in patients who are deficient in or 

have defective plasma proteins. Common 

recommended dose used in clinical practice is 10-
15ml/kg body weight but studies shows that this dose 

is ineffective in correction of coagulopathy in liver 

cirrhosis so larger doses ≥ 20ml/kg body weight may 

be  required to correct the coagulopathy in cirrhosis.5 

While the use of fresh frozen plasma is increasing 

globally, it must be remembered that it is associated 

with potential risk to the recipient. Many studies have 

shown a high incidence of inappropriate use of FFP.5-

11 Inappropriate use not only leads to a wastage of 

limited resources depriving more needy patients, but 

also leads to an increased healthcare cost and 
increased risk of transfusion related complications.  

Therefore, there is a need for more prudent use of this 

expensive blood product. Various guidelines for 

appropriate FFP use have been proposed.12-17 

However many of these are mainly expert consensus 

rather than recommendations derived from meticulous 

scientific studies. Moreover, the threshold for PT and 

aPPT prolongation of >1-1.5 times was based on 

outdated retrospective studies. PT and aPPT are poor 

predictors of perioperative bleeding especially in 

patients with negative bleeding history. Therefore the 

utility of routine preoperative coagulation testing has 
been questioned.18,19 

The prothrombin time (PT) is a test that helps evaluate 

ability to appropriately form blood clots.PT measures 

the number of seconds it takes for a clot to form in a 

sample of blood after substance(reagent) are added. 

The PT is often performed along with a activated 

partial thromboplastin time (aPTT) and together they 

assess the amount and function of proteins called 

coagulation factors that are an important part of 

proper blood clot formation. The international 

normalized ratio(INR) is a calculation based on results 
of a PT that is used to monitor individuals who are 

being treated with the blood thinning medication.4,20-22 

According to British committee for standards in 

hematology guidelines,20 bleeding history including 

family history, details of prior surgeries and 

anticoagulant treatment should be taken prior to 

surgery. Patients with negative bleeding history do not 

require routine preoperative coagulation testing. 

However, some recent papers still recommend 

routinely performing PT, aPPT and platelets count 

prior to surgery and invasive procedure in liver 

cirrhosis in adults and children.21 FFP usage has been 

increasing in our institute since few years.  
Hence we took up a study on the institutes of FFP 

usage with the specific aims of auditing our FFP 

usage according to the age of patient, indications for 

FFP administration, appropriate and inappropriate 

usage of FFP and improvement in PTI/INR with FFP 

transfusion in liver cirrhosis patients. 

 

MATERIAL AND METHODS: 

The present prospective observational study was 

carried out in the Guru Nanak Dev Hospital/ Govt. 

Medical College, Amritsar. The patients presenting to 

medical emergency, medical outdoor and indoor with 
liver cirrhosis on ultrasound abdomen were selected 

for the purpose.  

A total 100 patients with written informed consent 

were included in the study. Clinical examination and 

USG abdomen was done in every patient. PTI was 

done in patients before and after therapy of fresh 

frozen plasma. The approval of institutional ethics 

committee of Govt. Medical College, Amritsar was 

taken before the start of the study. 

All liver cirrhotic patients with low PTI with bleeding 

complications were included in the study. Those 
patients with other known bleeding disorders were 

excluded from our study.Patients thus selected was 

transfused 10-20 ml/kg body weight of fresh frozen 

plasma (FFP) and therapeutic effect of FFP on the 

patients was noted. PTI was done at the time of 

enrolment and after transfusion of FFP.Post 

transfusion PTI/INR was done within 1 hour of 

completion of transfusion. All observations were 

noted on proforma after filling the consent form.  

 

STATISTICAL ANALYSIS: 

The data was tabulated and analyzed with spss17.0 
statistical software. Mean ±SD, p value by chi square 

test, range and percentages were calculated. One way 

Anova, Post hoc and student’s t test for data and chi 

square test for consolidation of tables were used. A p 

value of <0.05 was taken as significant relationship. 

 

RESULTS: 

In this prospective observational study, out of 100 

cirrhotic patients, majority of patients 31% belonged 

to 41-50 years of age followed by 27% patients 

between 51-60 years of age. Male population 
predominated with 87% of males and only 13% of 

females in our study. 

In the present study, 70(70%) cases of cirrhosis were 

caused by alcohol,10(10%) cases of cirrhosis were 

non-alcoholic steatohepatitis and  10(10%)cases of 

cirrhosis were caused by viral hepatitis(Hepatitis C, 

Hepatitis B) and in remaining 10(10%)cases of 

cirrhosis. Other etiological factors were found 
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(cardiac cirrhosis, suspected primary biliary cirrhosis, 

hemochromatosis and Wilson disease. (TABLE & 

FIGURE 1) 

TABLE 1: DISTRIBUTION OF SUBJECTS ACCORDING TO ETIOLOGY  
 

Cause No. of cases %age 

Alcoholic 70 70 

NASH 10 10 

Viral cause 10 10 

Others  10 10 

Total 100 100.0 

 
FIGURE 1: DISTRIBUTION OF SUBJECTS ACCORDING TO ETIOLOGY  

 
 

Our findings showed that majority of cirrhotic patients 

had weight of  50-74 kg range , while minimum 

patients 5(5%) were of s body weight was between 

75-100 kg. In our study, out of 100 cirrhotic patients, 

40(40%) patients received 10ml/kg body weight of 

FFP, 20(20%) patients received 15ml/kg body weight 

of FFP, and 40(40%) patients received 20ml/kg body 

weight of FFP. Dose was decided depending on level 

of PTI, bleeding manifestations and other 
comorbidities. When PTI was evaluated in our study, 

it was observed that 28 patients were having PTI 

between 80-99%, 54 patients were having PTI 

between 60-79%, 16 patients were having PTI 

between 40-59% and 2 patients, PTI was between 20-

39%. 

Further in our study, We observed a significant rise in 

PTI and clinical symptoms in patients with FFP 

transfusion at 20ml/kg body weight (p-value <0.05, 

average improvement in PTI is 14.11%) and FFP 

transfusion at 15ml/kg body weight (p-value 0.09, 
average improvement in PTI is 6.59%) and 10ml/kg 

body weight (p-value 0.67, average improvement in 

PTI is1.18%) showed less improvement in PTI and 

clinical symptoms, which was not statistically 

significant. So it was concluded that FFP transfusion 

at 20 ml/kg body weight was more effective in 

improving the PTI as compared to FFP transfusion at 

15ml/kg body weight and 10 ml/kg body weight. 2 

patients after transfusion of FFP at 10ml/kg body 

weight developed mild febrile transfusion 
reaction.(Figure 2) 

While comparing the therapeutic efficacy of FFP 

transfusion at 10, 15 and 20ml/kg body weight, we 

observed rise in INR in patients who received FFP at 

20ml/kg body weight (p-value 0.01, average 

improvement in INR was 0.34), which was 

statistically significant. Although, FFP transfusion at 

15ml/kg body weight (p-value 0.19, average 

improvement in INR was 0.09) and 10ml/kg body 

weight (P-value 0.74, average improvement was INR 

is 0.02) showed an improvement, but statistically 
insignificant. (Figure 3) 

 

Table 2: EFFECT OF FFP ON PTI 
 

FFP (ml/kg) Pre-transfusion of FFP, 

PTI 

Post-transfusion of FFP, 

PTI 

p-value 

Mean SD Mean SD  

10 72.79 12.20 73.97 13.15 0.67 
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15 72.60 11.64 79.19 12.59 0.09 

20 64.79 14.04 78.90 12.97 0.01 

Total  69.55 13.32 76.99 13.08 0.01 

 

Figure 2: EFFECT OF FFP ON PTI 

 

0

10

20

30

40

50

60

70

80

10 15 20

72.79 72.6

64.79

73.97

79.19 78.9

M
ea

n
 F

FP

FFP

Pre transfusion Post transfusion

 
 

Table 3: EFFECT OF FFP ON INR 
 

FFP Pre transfusion of FFP, INR Post transfusion of FFP, INR p-value 

Mean SD Mean SD  

10 1.40 0.26 1.38 0.28 0.74 

15 1.40 0.24 1.31 0.221 0.19 

20 1.65 0.62 1.31 0.37 0.01 

Total 1.50 0.45 1.33 0.31 0.01 

 

Figure 3: EFFECT OF FFP ON INR 
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Average improvement in PTI after transfusion of FFP.  

Cirrhotic patients having PTI between 80-99%. (In 

this group we decided to transfuse FFP at times 

despite slightly low PTI as we could not have relieved 

upon a single test result when patient was having 
profuse bleeding hence giving patient the benefit of 

doubt and sometimes transfusion were started before 

availability of test result in dire emergent situation). 

60-79% and 40-59% showed average improvement in 

PTI of 1.87%, 1.54% and 1.83% after transfusion of 

FFP at 10ml/kg body weight respectively.  After 

transfusion of FFP at 15ml/kg body weight, patients 

having PTI between 80-99%, 60-79% and 40-59% 

showed average improvement in PTI of 4.13%,3.26% 

and 3.2% respectively. After transfusion of FFP at 

20ml/kg body weight, patients having PTI between 

80-99%, 60-79%, 40-59% and 20-39% showed 
average improvement in PTI of   2.76%,1.69%,7.13% 

and 3.6%   respectively. On an average 20ml/kg body 

weight dose of FFP was able to increase the PTI 

maximally in all the groups especially in patients who 

were having lower pretransfusion PTI i.e. especially 

<60% of PTI.  

 

Table 4: AVERAGE IMPROVEMENT OF PTI AFTER FFP TRANSFUSION   
  

 Average Improvement in PTI 

PTI groups 

(FFP (ml/kg body weight) 

80-99% 60-79% 40-59% 20-39% <20% 

10ml 1.87% 1.54% 1.83% - - 

15ml 4.13% 3.26% 3.20% - - 

20ml 2.76% 1.69% 7.13% 3.6% - 

 

 

FIGURE 4: AVERAGE IMPROVEMENT OF PTI AFTER FFP TRANSFUSION    

                          

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

7.00%

8.00%

10ml 15ml 20ml

1.87%

4.13%

2.76%

1.54%

3.26%

1.69%1.83%

3.20%

7.13%

0 0

3.60%

0 0 0

M
ea

n

FFP (ml/kg body weight)

80-99% 60-79% 40-59% 20-39% <20%

 
 

When we evaluated distribution of clinical symptoms after transfusion FFP at 10ml/kg body weight,2 out of 4 

patients who had hematemesis,23 out of 26 patients who had melaena,2 out of 3 patients who had petechiae and 

3 out of 4 patients who had ecchymosis, showed improvement in symptoms. After transfusion of FFP at 
15ml/kg body weight, 11out of 12 patients who had melaena and 6 out of 7 patients who had petechiae and 

ecchymosis, showed improvement in symptoms. 14 out of 15 patients who had hematemesis and30 out of 34 

patients who had melaena and 10 patients who had petechiae and ecchymosis showed improvement in 

symptoms after transfusion of FFP at 20ml/kg body weight. 

 

TABLE 5: DISTRIBUTION IN CLINICAL SYMPTOMSAFTER TRANSFUSION of FFP 
 

FFP 
(ml/kg) 

Hematemesis Melaena Ecchymosis Petechiae 

Pre 
transfusion 

Post 
transfusion 

Pre 
Transfusion 

Post 
Transfusion 

Pre 
Transfusion 

Post 
transfusion 

Pre 
Transfusion 

Post 
transfusion 

10 4 2 26 3 3 1 4 1 

15 - - 12 1 7 1 7 1 

20 15 1 34 4 10 0 10 0 
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Out of 100 cirrhotic patients with bleeding 

manifestation,19(19%) patients had hematemesis, in 

that 16(16%) patients were improved after FFP 

transfusion,72(72%) patients had melaena in that 64 

(64%) patients were improved,20(20%)patients had 
ecchymosis in that 18 (18%) patients were improved 

and 21(21%) patients had petechiae in that 19 (19%) 

were improved after FFP transfusion. 

Out of 37 patients who were clinically 

symptomatic, 30 patients showed improvement in 

clinical symptoms after transfusion of FFP at 10ml/kg 

body weight. 23 out of 26 patients who were clinically 

symptomatic showed improvement in clinical 

symptoms after transfusion of FFP at 15ml/kg body 

weight. And 63 out of 69 patients who were clinically 

symptomatic, showed improvement in clinical 

symptoms after transfusion of FFP at 20ml/kg 
bodyweight. These improvement in clinical   

symptoms were statistically significant (p value 

<0.05) in all 3 categories of FFP transfusion, but 

percentage of improvement in clinical symptoms after 

transfusion at 20ml/kg body weight is more as 

compared to 15ml/kg and 10ml/kg body weight. 

 

DISCUSSION: 

This is a prospective observational study, in this study 
we transfused FFP depending on ml/kg body weight 

in 100 cirrhotic patients with low PTI with bleeding 

manifestation like hematemesis, melaena, ecchymosis, 

and petechiae. 

Majority of patients 31% belonged to 41-50 years of 

age followed by 27% patients between 51-60 years of 

age. Male population predominated with 87% of 

males and only 13% of females in our study. Similar 

results were obtained by youssef et al,22 in which 

males predominated  Mean age was 46.3±10.6 years. 

In another study by Sukanyaet al23 86.3% were males 

the median age was 47.12±12.36 years.  
In our study, we observed that alcohol was the most 

common etiologic factor, being responsible for 

occurrence of 70 percent of the cirrhosis cases. In 

10% viral cause, and in 10% nonalcoholic

steatohepatitis and in remaining 10%, cardiac 

cirrhosis, suspected primary biliary cirrhosis, 

Wilson’s disease and hemochromatosis were the 

etiological factors. A study by Youssef at el22most 

common etiology being alcohol was seen in 52% of 

chronic liver disease patients, hepatitis C in 8%, 

combined in 37% and other etiology in 3% of 
patients.   

To study the efficacy of FFP on PTI, we divided the 

subjects into 3 groups depending on ml/kg body 

weight FFP transfused, out of 100 patients 40patients 

were transfused 10 ml/kg body weight, 20were 

transfused 15 ml/kg body weight and 40were 

transfused 20 ml/kg body weight. 

Out of 100 cirrhotic patients, 28% of patients were 

having PTI between   80-99%, 54% of patients were 

having PTI between 60-79%, 16% of patients were 

having PTI   between 40-59% and in 2% of patients 

PTI was between 20-39%.  
Before transfusion of FFP in 40% of cirrhotic patients, 

the mean PTI was 72.79±12.20, after transfusion of 

FFP at 10ml/kg body weight mean PTI improved to 

73.97±13.15 (p value is 0.67) which shows little 

improvement in PTI (average improvement in PTI 

was1.18%), but which was statistically insignificant. 

Before transfusion of FFP in 20% of patients with 

cirrhosis the mean PTI was 72.60±11.64,after 

transfusion of FFP at 15ml/kg body weight mean PTI 

improved to 79.19±12.59 (p value is 0.09) which 

showed improvement in PTI(average improvement in 
PTI was 6.59%), but which was also statistically 

insignificant, while in 40% of cirrhotic patients, FFP 

transfusion at 20 ml/kg body weight, mean PTI of 

64.79±14.04, improved to78.9±12.97 (p-value is 0.01) 

which shows statistically  significant improvement in 

PTI(average improvement in PTI was 14.11%).Our 

study result is in concordance with the study 

conducted by the Chowdhury etal.24 

Youssef et al22 also reported similar results which are 

in concordance our study result i.e. FFP transfusion at 

20 ml/kg body weight is more effective than FFP 

transfusion at 15ml/kg and 10ml/kg body weight. 

Therapeutic efficacy of FFP on INR also shows same 

results, 20ml/kg body weight doseof  FFP transfusion 

was able to improve the INR in a statistically 
significant manner(P<0.05),(average improvement in 

INR is 0.34)whereas the 15ml/kg body weight doseof 

FFP improved INR but the difference was not 

statistically significant(P>0.05)(average improvement 

is 0.09),while 10ml/kg body weight dose showed little 

improvement but statistically insignificant 

(P>0.05)(average improvement in INR is 0.02),so 

standard dose of FFP 10-15ml/kg body weight dose 

was ineffective in statistically improving the INR, so 

higher doses (≥20ml/kg body weight) of FFP may be 

required to increase INR in liver cirrhosis. The above 

our study results were inconcordance with the study 
by Sukanya B et al23. 

Cirrhotic patients having PTI between 80-99%,60-

79% and 40-59% showed average improvement in 

PTI of 1.87%,1.54% and 1.83% after transfusion of 

FFP at 10ml/kg body weight respectively.  After 

transfusion of FFP at 15ml/kg body weight, patients 

having PTI between 80-99%,60-79% and 40-59% 

showed average improvement in PTI of 4.13%,3.26% 

and 3.2%respectively. After transfusion of FFP at 

20ml/kg body weight, patients having PTI between 

80-99%,60-79%,40-59% and 20-39% showed average 
improvement in PTI   of   2.76%,1.69%,7.13% and 

3.6%   respectively. On an average 20ml/kg body 

weight dose of FFP was able to increase the PTI. 

Maximum in all the groups especially in patients who 

are having lower pretransfusion PTI i,e especially 

<60% of PTI. This result was in concordance with the 

study by Youssef at el22,in retrospective arm(80 

patients) after transfusion of 3.75±1.62 units of FFP, 
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prothrombin time improved from 17.5±4 to 15.9±2, 

percentage change in PT was 1.5±1.89.and in 

prospective arm(20 patients),after transfusion of 

2.9±1.44 units of FFP, prothrombin time was 

improved from 20±4.9 to 17.3±2.6. 
We also studied the improvement of clinical 

symptoms like hematemesis, melaena, ecchymosis, 

petechiae in cirrhosis patients after transfusion of 

FFP.30 out of37 patients showed improvement in 

clinical symptoms after transfusion of FFP at 10ml/kg 

body weight, 23 out of 27 patients showed 

improvement in clinical symptoms after transfusion of 

FFP at 15ml/kg body weight, 63 out 69 patients 

showed improvement in clinical symptoms after 

transfusion of FFP at 20ml/kg body weight. These 

improvement in clinical symptoms were statistically 

significant in all 3 categories of FFP transfusion 
patients, but percentage of improvement in clinical 

symptoms after transfusion of FFP at 20ml/kg body 

weight is more as compared to FFP transfusion at 

10ml and 15ml/kg body weight. So higher doses of 

FFP transfusion at 20ml/kg body weight is more 

efficacious in correction of coagulopathy this result is 

in concordance withthe dual study by Youssef et al.22 

Role of fresh frozen plasma infusion in correction of 

coagulopathy of chronic liver disease suggested fresh 

frozen plasma infusions using the number of units 

commonly employed in clinical practice infrequently 
correct the coagulopathy of patients with chronic liver 

disease. Higher volumes (6 or more units) may be 

more effective. 

One more study conducted by Baxi et al,25 a 

retrospective chart review was used to identify 

patients with cirrhosis, admitted with upper 

gastrointestinal bleed.169 patients were included in 

the study,out of which 111 patients received no 

FFP,34 received 1-2 units of FFP and 24 received 

more than 3 units of FFP. Compared to those who 

received no FFP, patients who received 1-2 units(OR 

0.02,p=0.3) or more than 3 units of FFP(0.01,p=0.16) 
were  less likely or no more  to have evidence of 

active bleeding at endoscopy respectively. So higher 

dose of FFP is required for correction of coagulopathy 

in liver cirrhosis. 

 

CONCLUSION: 

This study highlights the facts that alcohol is the most 

common cause of liver cirrhosis, liver cirrhosis is 

associated with mild coagulation abnormalities, 

prothrombin index/ international normalized ratio test 

can be used as marker for correction of coagulopathy 
in cirrhosis. Commonly recommended dose of FFP 

(10-15 ml/kg body weight) in clinical practice 

infrequently correct the coagulopathy, so higher dose 

(≥20ml/kg body weight) may be more effective in 

correction of coagulopathy. Further large scale studies 

are needed to be conducted to substantiate the 

findings depicted in our study. 
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