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Abstract

Objective: To find the effectiveness of FFP transfusion on INR values in
Chronic Liver Disease patient with deranged INR. The aim of this study
is to find the usefulness of FFP transfusion before emergency invasive
procedure in chronic liver disease patients with deranged INR in emergency
department. Materials and Methods: This is a prospective observational study
conducted in a total of 62 chronic liver disease patients with CHILD C
grade with deranged INR who require emergency invasive procedure like
central line insertion. Pre and post transfusional INR measured and mean
improvement in INR calculated. Relationship between pre transfusional
INR and improvement in INR per FFP was studied using Pearson
correlation coefficient. Results: The mean improvement in INR was 0.55
(standard deviation 0.88). The correlation coefficient between pre and post
transfusional INR was 0.50 and significance is 0.000. The linear relationship
was noted between pre transfusional INR and improvement in INR per unit
of FFP. Conclusion: FEP transfusion before emergency invasive procedure in
chronic liver patients with deranged INR is effective in reducing INR values

to some extend but not effective in normalisation of INR value.
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Introduction

Liver disease results in alteration of all three
phases of haemostasis- primary hemostasis,
coagulation and fibrinolysis. Liver parenchymal
cells produces all the coagulation factors in
generation of fibrin clot except Factor VIII, which
is synthesised by hepatic endothelium and
extrahepatic endothelial cells [1]. Chronic Liver
Disease is characterised by reduced synthesis of
procoagulant protein like Factor II, V, VII, IX, X,
XI. Clotting factors usually fall in parallel with
progression of liver disease although levels vary
considerably [2]. Coagulopathy of liver disease
has been replaced by the concept of rebalanced
haemostasis. High von Willebrand factor level and
low ADAMTS 13 level counteracts defect in primary
hemostasis. Reduced level of procoagulant factors
are balanced by parallel decline in anti coagulant
factors. Fibrinolysis is rebalanced by parallel
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changes in profibrinolytic and antifibrinolytic
proteins [3].

Conventional coagulation tests such as PT/INR
and APTT measure procoagulant factors but do not
reflect the reduction in anticoagulant factors or the
complex interaction between coagulation factors in
whole blood. International Normalised Ratio was
developed to standardize PT reporting for patient
on stable anticoagulant with Vit K antagonist. INR
is calculated from the PT ratio (Patient PT/Control
PT) adjusted for the International Sensitivity Index.
It has been argued that extrapolation of PT to INR is
really only valid for those patients anticoagulated
with Vitamin K antagonists and may not be valid
for patients with liver disease [4]. Conventional
coagulation tests do not accurately predict the
risk of bleeding in patients with liver disease.
There is no evidence that a prolonged PR/INR
predicts bleeding at the time of invasive diagnostic
procedures [5]. A systematic review found no
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significant difference in bleeding rate between
patient with and those without prolonged PT prior
to liver biopsy [6]. There is evidence that the platelet
count is better indicator of bleeding than INR.

Fresh plasma is human donor plasma either
recovered from a single whole blood donation or
obtained by plasmapheresis, frozen within 8 hours
after collection and stored at a defined temperature
(typically -30 degree), and can be utilized till one
year from the date of collection. Standard FFP
unit derived from single unit of whole blood
have volume of approximately 200-250 ml. FFP
contain near normal level of most plasma proteins,
including procoagulant and inhibitory component
of the coagulation system, acute phase proteins,
immunoglobulinand albumin althoughalllevelsare
diluted by the citrate anticoagulant solution. Goal
of plasma transfusion is to increase plasma level of
each coagulation factor above 30%. Haemostasis
can be achieved when activity of coagulation factor
is at least 25 to 30% of normal in the absence of
inhibitor such as heparin and level of fibrinogen is
at least 75-100 mg/dl [7]. A dose of 10-15 ml/kg of
FFP will increase the coagulation factor by 8-10%
while a dose of 30-35 ml/kg will increase them by
30-35%. The low dose corresponds to 3-6 bags of
plasma in average 70 kg adult, while higher dose
corresponds to 8-14 bags. Infusion rate in healthy
individual is 2-3 ml/kg/hour approximately one
unit in 1.5 hrs. In individual with volume overload
or heart failure infusion rate is 1 ml/kg/hr. Peak
action of FFP is about 2-4 hours.

Materials and Methods:

This is an observational prospective study
conducted in Emergency Medicine Department
in Amrita Institute of Medical Sciences, Kochi
from June 2018 to Aug 2018. The study was
conducted on 62 Chronic Liver Disease patients
in CHILD C category, who presented to the
Emergency department, with INR > 2 and for
whom FFP transfusion was performed. Chronic
Liver Disease patients who simultaneously
received cryoprecipitate and packed red blood cell
transfusion, those who are on anticoagulants and
those with specific coagulation factor (inherited)
deficiencies were excluded from our study. Blood
sample is drawn at 6 hours after starting FFP and
post transfusional INR measured within 1 hour
of sample withdrawal using AMAX DESTINI
machine. Pre and post transfusional INR, age and
gender of the patient were recorded and tabulated.
The mean improvement in INR after transfusion

was calculated and correlation of pre transfusional
INR and improvement in INR per unit of FFP
calculated using Pearson correlation coefficient.

Results

A total of 62 chronic liver disease patients
with CHILD C grade were included in this study
which includes 9.6% females with mean age of 53
(range 43-66) and 90.4% male with mean age of
58 (range of 31-76 years). Mean pre transfusional
INR was 3.32 (standard deviation 0.96; standard
error mean: 0.12) and mean post transfusional INR
was 2.76 (standard deviation 0.78; standard error
mean 0.09). The mean improvement in INR was
0.55 (standard deviation 0.88; standard error mean
0.11). The Pearson correlation between pre and post
transfusion INR was 0.50 and significance is 0.000.

Discussion

The mean improvement in INR in our study was
0.55 with standard deviation of 0.88. This study
shows that FFP transfusion in chronic liver
patients with deranged INR is effective in reducing
INR values, but not effective in normalisation
of INR value in chronic liver patients. But the
heamorrhagic risk during invasive procedure in
chronic liver disease is based on multiple factors
like platelet count, PT-INR, APTT, fibrinogen
and clotting factors. According to Michael et al.
abnormal coagulation testing in the background
of chronic liver disease may be best used to
provide the practitioner with information about
the synthetic function of the liver but not to assess
hemorrhagic risk [8]. Retrospective studies suggest
that no preprocedure reversal is warranted for
platelet count more than 20,000 and INR <3 in case
of central line insertion [9]. However, when the INR
is substantially elevated (eg, >2)transfusion can be
considered in preparation for urgently required
invasive procedures. According to Youssef et al FFP
transfusions 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 but are rarely employed [10].
Abdel-Wahab O], et al. concluded in his study
that transfusion of FFP for mild abnormalities of
coagulation values results in partial normalisation
of PT in minority of patients and fails to correct
the PT in 99 percent of patients [11]. In this study
normalisation of INR seen in less than one percent
of patients and 99 percent of patients fails to correct
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the INR to normal value. INR is a poor predictor of
bleedingriskand the common practice of transfusing
fresh frozen plasma before surgery or procedure in
otherwise stable patients with liver disease and an
elevated INR is questionable. Inappropriate use of
FFP 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.

Conclusion

The typical practice of infusion of 10-15 ml/kg
of FFP in chronic liver patients fails to correct INR
to normal value, but it is effective in reducing INR
value to some extend. Whether higher volumes
of FFP would more frequently correct the INR
remains to be determined. The usefulness of FFP
transfusion before emergency invasive procedure
in emergency department is questionable, since
INR is poor predictor of bleeding tendency.

Limitations of this Study:

The study is conducted in a small group of
people.

Abbreviation

CLD- chronic liver disease.

INR- international normalised ratio.
FFP- fresh frozen plasma

TTP- trombotic thrombocytopenic purpuera
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