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Abstract
Introduction :

Blood component therapy is
widely used in an oncology
center. Fresh frozen plasma
(FFP) transfusions are mainly
used for the treatment of
certain clinical conditions such
as coagulation derangements.
Transfusion audits are
important to understand
clinical transfusion practices.
This study evaluates the
utilization pattern of FFPin a
tertiary care oncology center.

Materials and Methods:
Retrospective analysis of
1338 FFP transfusions in
216 patients was done for 3

months. Analysis according to
age, sex, clinical indications,
requesting clinical unit, time
of requisition and pre- and
post-transfusion prothrombin
time (PT), activated plasma
thromboplastin time (aPTT),
and international normalized
ratio (INR) was carried out.

Results: Of 1338 FFP
63 %
transfusions were in males
and 37% in females. Adult
patients received 75% while

transfusions,

pediatrics received 25% of
all transfusions. Surgical
oncology patients received
maximum transfusions (56%),
followed by medical oncology
(41%) and least by radiation




oncology (3%). Based on
clinical indications, patients
with deranged coagulation
profile required maximum
transfusions (55%) followed
by bleeding patients (43%)
and least for patients with
disseminated intravascular
coagulation (2%). Mean
pre- and post-transfusion PT,
aPTT, and INR values were
25.6 s, 36.8 s, 2.1 and 20.56
s, 31.9 s, and 1.6 respectively;
it was statistically significant
(P < 0.05).

Conclusion :

FFP transfusion plays a
significant role in oncology
patients as many of them
experience deranged
coagulation during the course
of treatment. Evaluation of
utilization pattern would help
in better understanding of

clinical transfusion practices.
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Introduction

Blood component therapy is
an important aspect of patient
blood management in various
clinical conditions. Each unit
of donated whole blood can
be separated into red cells,
platelet concentrate, and
plasma. Plasma is prepared

from whole blood donations
(platelet-rich plasma or
buffy coat methods) or is
collected by plasmapheresis.
Fresh frozen plasma (FFP)
is fresh plasma separated
from the whole blood not
later than 6—8 h of collection
and frozen solid at -30°C or
lower as early as possible.?
FFP contains factor VII, IX,
von Willebrand factor, and
other clotting factors along
with plasma proteins. As
compared to packed red cells
and platelet concentrates, FFP
usage is less, but its use has
increased over the past two
decades.® General indications
for plasma transfusion include
coagulation factor deficiency,
consumptive coagulopathy
such as disseminated
intravascular coagulation
(DIC), dilutional coagulopathy
due to massive transfusion,
coagulopathy of liver disease,
thrombotic microangiopathic
hemolytic anemia
including thrombocytopenic
purpura, hemolytic uremic
syndrome, and reversal of
warfarin anticoagulation.
[4-6] ITn addition to Vitamin
K, guidelines recommend
plasma for reversal of
over-anticoagulation but only
in patients with major bleeding
(BL). However, in the absence
of major BL associated with
over-anticoagulation, primary
treatment should be initiated
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with oral/intravenous Vitamin
K.

Plasma transfusion is not
without risk, and certain
complications are more likely
with plasma than other blood
components. Risks commonly
associated with FFP
include transfusion-related
acute lung injury (TRALI),
transfusion-associated
circulatory overload, and
allergic/anaphylactic
reactions. Other less common
risks include transmission
febrile
nonhemolytic transfusion

of infections,

reactions, and hemolytic
transfusion reactions.[3]
Despite various available
national and international
guidelines for FFP transfusion,
sometimes FFP transfusion
is given inappropriately.[6]
Inappropriate use of FFP
affects the safety of the
recipients as well as workload
of transfusion services.
Hence, transfusion audits
are important to understand
ordering and utilization
pattern of blood components
in any institute. Majority of
the transfusion audits are
done to study the clinical
transfusion practices for
packed red cells and platelets,
and very few studies are
available for FFP usage.’®!4
Our institute is a tertiary care
oncology center in an urban
part of India. Consistent

with the global trend, FFP
usage has been increasing
in our institute since past
few years. This study was
taken up to understand the
utilization pattern of FFP in
a tertiary care oncology center
where FFP transfusions are
mainly indicated for various
coagulation derangement
conditions arising in patients
suffering with malignancies.
The objective of this study
is to evaluate the utilization
pattern of FFP and to correlate
its effect by comparing the
pre- and post-transfusion
laboratory parameters
such as prothrombin time
(PT), activated plasma
thromboplastin time (aPTT),
and international normalized
ratio (INR). This may help in
anticipating the requirement
of FFP to improve the
coagulation derangement. It
may also help formulate policy
to improve utility and reduce
wastage of this important
blood component by utilizing
excess plasma instead for
fractionation.

Materials and Methods

To evaluate the utilization
pattern of FFP usage, a
retrospective analysis of
1338 FFP transfusions in 216
patients was done at tertiary
care oncology center from May
2015 to July 2015. Requisition
for FFP transfusion was
based on the decision of
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the clinicians. Following
details were collected from
the patient’s requisition
records: demographic data
including age and gender,
clinical diagnosis, indication
for FFP transfusion, time
of requisition, and specialty
of requesting clinical unit.
Institute’s guidelines were
used as standards for
transfusion. A usual dose of
plasma of 10-20 mL/kg was
considered for transfusion.
To study the effect of FFP,
atient’s laboratory parameters
of pre- and posttransfusion
PT, aPTT, and INR were
analyzed. The improvement in
the INR per dose of FFP was
calculated. Pretransfusion
INR was correlated with the
improvement in INR per
dose of FFP, using Pearson’s
linear correlation. Kruskal—
Wallis test and Wilcoxon
signed rank test were the
test of significance applied for
comparison between pre- and
post-transfusion PT, aPTT,
and INR. SPSS software was
used for statistical analysis.

Results

A total of 1338 units of FFP
were transfused in 216
patients over 3 months which
included 131 (61%) males
and 85 (39%) females. The
mean age for transfusion was
37 years (range: 1-79 years).
FFP was most commonly
transfused in the patient
age group of 25-45 years
(30%). FFP transfusions were
maximum (56%) in surgical
oncology patients (751)
followed by 41% in medical
oncology patients (544)
and least (3%) in radiation
oncology patients (43). Of
the 751 FFP transfusions
of surgical oncology,
maximum (50%) were in
patients of gastrointestinal
surgeries followed by 22%
in patients of bone and
soft-tissue surgeries, 13% in
gynecology patients, 11% in
head-and-neck surgeries, 3%
in breast surgeries, and 2%
in other surgeries [Table 1].
Of the 544 FFP transfusions
inhemato-oncology, maximum
(51%) were in leukemia
patients (especially acute

Table 1: Fresh frozen plasma transfusions in surgical oncology unit

Units Gastro-intestinal (%) Bone soft tissue (%) Gynecology (%) Head and neck (%) Breast (%) Others (%)
DCP 210 103 38 35 14 8

BL 158 59 61 47 12 6
DIC 0 0 0 0 0 0
Total = 751 368 (50) 162 (22) 99 (13) 82 (11) 26 (3) 14 (2)

DCP : Deranged coagulation profile, BL: Bleeding, DIC: Disseminated intravascular coagulation
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promyelocytic leukemia
[APML]), 17% in lymphoma
patients, and 32% in other
patients [Table 2]. FFP
transfusions were also
classified based on clinical
indications. Of the total 1338
FFP transfusions, 55% were
in patients with deranged
coagulation profile (DCP),
43% in BL patients, and 2% in
patients with DIC [Figure 1].
Vitamin K was administered in
five patients with DCP, but it
did not restore the coagulation
factors and subsequent FFP
transfusion proved fruitful.
FFP transfusion was not used
as a volume expander in any

Mean pretransfusion PT,
aPTT, and INR values
were 25.6 s, 36.8 s, and
2.1, respectively, while
the posttransfusion values
were 20.56 s, 31.9 s, and
1.6, respectively [Table 3].
Difference in pre- and post-FFP
transfusion in patients of
DCP, BL, and DIC was
significant (P < 0.5), indicating
FFP transfusion showed a
significant improvement in
posttransfusion PT, aPTT,
and INR.

Discussion

Blood is a scarce product
obtained only from human
beings; hence, it should be

patient.
Table 2 : Fresh frozen plasma transfusions in
medical oncology units
Leukemia (%) Lymphoma (%) Others (%)
DCP 166 19 110
BL 81 74 66
DIC 28 0 0
Total = 544 275 (51) 93 (17) 176 (32)

DCP: Deranged coagulation profile, BL: Bleeding, DIC :
Disseminated intravascular coagulation

Table 3: Mean pre- and post-transfusion prothrombin
time, activated plasma thromboplastin time, and
international normalized ratio values

Comparison of pre- and post-transfusion PT, aPTT, INR

Parameter DCP BL DIC

Pretransfusion PT 33.15 24.28 30.36
Posttransfusion PT 26.16 18.55 28.32
P 0 0 0.001
Pretransfusion aPTT 36.78 36.52 34.71
Posttransfusion aPTT 32.46 30.6 32.41
P 0 0 0.021
Pretransfusion INR 2.49 1.92 2.49

Posttransfusion INR 1.74 1.36 2.27

P 0 0 0.002

PT : Prothrombin time, aPTT : Activated plasma thromboplastin
time, INR: International normalized ratio, DCP : Deranged
coagulation profile, BL: Bleeding, DIC: Disseminated intravascular coagulation
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used with caution. It is very
essential that blood and its
components should be used
appropriately and judiciously.
Each requisition for blood
transfusion should have
clinical indication supporting
it and should not be based only
on laboratory parameters.
In spite of having local
and national guidelines for
FFP usage, a few studies
mention high incidence of
inappropriate use.!!?15
Inappropriate use of FFP can
have an impact on patients’
safety as plasma transfusion
may lead to transmission of
transfusion-transmissible
infections, allergic reactions,
TRALI, volume overload,
etc. It is also necessary to
rationalize plasma therapy,
as many important products of
fractionation such as albumin,
globulin, and factor VIII and
IX are prepared from plasma.
Most of the audits related
to FFP transfusions were
conducted in general hospital,
while the present audit is one

B Deranged Coagulation Profile (DCP)

M Bleeding (BL)

' Disseminated Intravascular Coagulation (DIC)

2%

Figure 1 : Transfusions based on clinical indications

of its kinds which evaluates
utilization pattern of FFP
transfusions in an oncology
center. Hence, only a few
parameters were comparable
with the general hospital FFP
usage. It was observed in the
present study that patients
of surgical oncology required
maximum transfusions
followed by hemato-oncology
and least by radiation oncology.
In surgical oncology unit,
patients with gastrointestinal
cancers required maximum
FFP transfusions. This was
probably due to underlying
hepatic function derangements
causing DCP and BL. A study
by Moiz et al. showed that
patients with maximum
FFP transfusions had DCP
due to hepatic dysfunction.
161 Study by Jayanthi et al.
observed that patients with
liver disease had maximum
FFP transfusions.!” From
Hemat-oncology, patients
with leukemia especially
APML required maximum
FFP transfusions due to DCP.
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There is evidence that APML
blasts express tissue factor and
secrete interleukin 1, inducing
activation of the coagulation
cascade.!'8% Rafael et al.
showed that coagulation
activation, fibrinolysis, and
proteolysis are three major
mechanisms leading to DCP
in such patients.’?°! Hence,
once APML is suspected, an
aggressive treatment along
with transfusion support is
the key to reduce morbidity
and mortality. Based on
clinical indications, patients
with DCP required maximum
FFP transfusions followed
by surgical BL patients
and least by DIC. Study by
Moiz et al. showed 54% FFP
transfusions in patients
due to DCP.I'® P values of
patients with DCP and BL
in pre- and post-transfusion
PT, aPTT, and INR were
0 (P < 0.5, significant) and
P value of DIC in pre- and
post-transfusion PT, aPTT,
and INR was 0.001, 0.021, and
0.002, respectively, indicating
FFP transfusion showed a
significant improvement in
posttransfusion PT, aPTT,
and INR. Although the
posttransfusion PT, aPTT,
and INR values did not reach
the normal range, it showed a
significant reduction in those
values (P < 0.05). Vitamin
K was administered in five
patients with DCP, but it did

not restore the coagulation
factors and subsequent FFP
transfusion proved fruitful.
In our study, FFP was not
transfused at all as a volume
expander. Unlike the study
by Shinagare et al. showed
that FFP was transfused in
16/100 patients for volume
expansion.?” In these cases,
other alternatives such as
plasma expanders should
have been ideally used instead
of FFP. Transfusion audits
are important to monitor
clinical transfusion practices.
This facilitates better
inventory management and
also improves patient safety.

Limitation

The present study is a
single-centered, retrospective
study. There is a possibility of
having missing information
from the requisitions or
records of the patients, which
was conducted retrospectively.

Conclusion

FFP transfusion plays a
significant role in oncology
patients as many of them
experience deranged
coagulation during the
course of treatment. Request
forms for blood transfusion
should mention appropriate
clinical indication which aids

transfusion therapy.

Regular evaluation of
utilization pattern would help
in better understanding of
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clinical transfusion practices

and will ensure optimal use of

the blood components.

Furthermore, awareness

program for the clinicians

should be conducted regularly

to help better understanding

of transfusion practices.
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