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Abstract

Thispaper evaluatesthe practicedf freshfrozen plasma(FFP) transfusionat the University Hospital,
KuaaLumpur, and analysesits usage by the various clinical departments. The aim of this study is
to identify where it is inappropriately used and the clinica indications in which such misuse is
common. A retrospectiveanalysisof theblood bank request formsand work sheetsduring a6-month
period between January 1998 and June 1998 formed the basis of this study. Overall, 40% of 2665
units transfused were considered appropriate. However, out of the 931 episodesaof FFP transfusions
only 31% werefor appropriateindications. The average FFP requirement when used for appropriate
indication was about 4 units per episode, whereas for ingppropriateindication it was 2.5 units per
episode. Inappropriateuseintermsaf the number of unitswas highest by thesurgical services(68%)
and Orthopaedi cs(64 %), whilethe Department of Paedliatricshad thelowest incidenced inappropriate
use (40%). When Paediatricswas used asthe benchmark, theincidenceaf inappropriateuse by other
departmentswas significantly higher (p< 0.01). Asfor FFP usage in common clinical indications,
therewas ahigh incidenced inappropriateuse in bums (82%). perioperativeperiod (73%), cardiac
surgery (68%). massive bleeding (62%) and trauma (60%). The findingsin this study, specificaly
the use of FFP for volume support in trauma, massive bleeding and burns, routine requests without
identified indicationin cardiac bypass surgery, and prophylactic use in the perioperativeperiod can
be the basisfor recommendations to minimize the inappropriate use of FFP in the future.
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INTRODUCTION

Ingppropriate use of fresh frozen plasma (FFP)
exposes patients to risk of transfusion
transmissible diseases, allergic and haemolytic
reactionscaused by A and B antibodies. Rarely,
antibodiesagaingt the patient's granul ocytesmay
causeleukocyte aggregationin pulmonary vessels
leading to transfusion related acute lung injury
(TRALI Syndrome).! Moreover excessiveusage
can lead to shortagein times of need as well as
reducedavailability for the productiondf dbumin
andimmunoglobulins.Therefore, thereisaneed
to use FFP only for specific indications.
Monitoring FFP utilizationisimportant to reduce
not only all the above-mentioned risks and
disadvantagesbut also wastage and cost.

Guidelines for the use of FFP have been
deveoped by severa expert groups. The'" Practice
Parametersfor theuseof FFP” by theTask Force
of the Collegeof American Pathologistsin 1994
was used in this study to provide the basis for
appropriate use of FFP (Table 1).2

Several studiesfrom the developed countries
have identified the magnitude of inappropriate
used FFPaong with recommendationsto reduce
such practices. However, there are very few
published reportsfrom the devel oping countries
critically analyzing the practice of FFP
transfusion. This study presents an analysis of
the practice of FFP transfusion a a tertiary
referral centre in a devel oping country.

MATERIALSAND METHODS

During a 6-month period from January 1998 to
June 1998,2665 units of FFP were provided for
931 transfusion episodes. A transfusion episode
in this study was defined as one when FFP was
transfused for each request. During the same
period, 19,109 patients were admitted to the
hospital and 7997 units of blood were provided.
TheTransfusionUnit records, datafrom the FFP
request forms and work sheets were
retrogpectively analysed. The results of the
coagulationprofilefor several cases weretraced
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TABLE 1: Practiceparametersfor FFP transfusion, College of American Pathologists, 1994

1)

2)

3

History or clinical course suggestive of a coagulopathy due to a congenital or acquired
deficiency of coagulation factors, with active bleeding or other invasive procedure. This
must be documented by at least one of the following:

a) Prothrombin time (PT) greater than 1.5 times the mid point of the normal range.
(usually greater than 18 seconds).

b) Activated partial Thromboplastin time (aPTT) greater than 1.5 times the top of the
normal range (usually > 55-60 seconds) (fibrinogen must befunctionally normal with
alevel generally > 1.0 g/l, and the specimen must be free of heparin for the PT and
PTT to be accurate).

c) Coagulation factor assay of less than 25% activity.

Massive blood transfusion: Replacement of more than 1 blood volume (approximately

5000 ml in a 70 kg adult) within several hours with evidence of a coagulation deficiency

asin (1) with continued bleeding.

Reversal of Warfarin effect: If immediate hemostasisis required to stop active bleeding

or prior to emergency surgery or an invasive procedure (PT > 18 seconds; international

normalized ratio > 1.6)

Documented congenital or acquired coagulation factor deficiency or prophylactically for

surgery or invasive procedure.

Deficiency of antithrombin IIT (when a concentrate is not available€), heparin cofactor 11,

protein C, or protein S.

Hypoglobulinemic states in rare instances.

Plasmaexchangefor thromboti cthrombocytopenic purpuraor haemolyticuremic syndrome:

Because of all the aternatives available and the many hazards associated with FFP

transfusion, the use of FFP as a volume expander or to enhance wound healing is
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contraindicated.

from the computer data retrospectively. We
evauated all FFP transfusions, classifying them
as appropriate or inappropriate according to the
recent FPtransfusionguidelines.? Inthisstudy,
in accordance with practice parameters for the
use of FFP, the transfusion was considered
appropriateif the prothrombintime or activated
partial thromboplastin time was 1.5 times the
control values. A FFPtransfusionwasconsidered
inappropriateif (a) clotting profile was not done
/ could not betraced and (b) the PT / PTT was
< 15 times the norma range. Perioperative
periodin thisstudy includesrequestsfor FFPon
the preoperative day, the day of operation and
thefirst postoperative day.

RESULTS

Coagulation studieswere donein 653 (70%) out
of the 931 transfusion episodes. The PT/PTT
was found to be >1.5 times the normal for 289
(31%) episodes and was <1.5 times normal in
364 (39%) episodes. Coagulation profile was
not performed in 262 (28%) and could not be
traced in 16 (2%) requests. Although, the
diagnosis was stated in the request form, the
actual indication for FFP transfusion was

mentioned in 381 requests (41%). Fifty-two
units were thawed and never used and therefore
wasted. This wastage was categorized as
inappropriate use.

The mgjor users were from the Departments
of Surgery, Medicine and the Intensive Care
Units. Theuseof FHPby thevariousdepartments
is shown in Tables 2 and 3. The highest
inappropriate use was by the Department of
Surgery (68%) and thelowest by the Department
of Paediatrics (41%) (Tables2 and 3). Amongst
the clinical indications, bums had the highest
incidence (82%) of inappropriate use (Tables 4
and 5). Other clinical indicationsfor which FHP
was commonly misused were during the
perioperative period (73%), cardiac surgery
(68%), massive bleeding (62%) and trauma
(60%) (Table 2).

DISCUSSION

The safety of FFP currently lies on donor
selection, which is based on a questionnaire
without confidential interview and screening
tests. Both strategies are subject to errors. The
inappropriateuseof FPreportedintheliterature
ranges from as high as 96.23% to as low as
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TABLE 2: Unitsof FFP utilised by various Departments

Departments Units of Units with Units with
HP appropriate use inappropriate use
ICU/CCU 1024 404 (39%) 620 (61%)
Surgery 551 179 (32%) 372 (68%)
Medicine 428 196 (46%) 232 (54%)
Paediatrics 220 131 (60%) 89 (40%)
Orthopaedics 154 55 (36%) 99 (64%)
Obstetrics & Gynaecology 127 56 (44 %) 71 (56%)
Accident & emergency 87 35 (40%) 52 (60%)
Otorhinolaryngology 22 6 (27%) 16 (73%)
Others 52 - 52 (100%)
Tota 2665 1062 (40%) 1603 (60%)

ICU= Intensive Care Unit; CCU = Coronary Care Unit

TABLE 3: Episodesof FFP utilisation by various Departments

Departments Number of Episodes with Episodes
episodes appropriate use with inappropriate use

ICU/CCU 300 99 (33%) 201 (67%)
Surgery 224 61 (27%) 163 (73%)
Medicine 157 48 (31%) 109 (69%)
Paediatrics 94 38 (40%) 56 (60%)

Orthopaedics 54 16 (30%) 38 (70%)
Obstetrics & Gynaecology 46 17 (37%) 29 (63%)
Accident & emergency 36 9 (25%) 27 (75%)
Otorhinolaryngology 5 1 (25%) 4 (75%)
Others 15 - 15 (100%)
Total 931 289 (31%) 642 (69%)

ICU= Intensive Care Unit; CCU = Coronary Care Unit

8.7%, even though guidelineswere availablein
thelateeighties.** Theincidenceof inappropriate
useinsomeof theseriesinclude; Shaikh’® (30%),
Snyder® (32%) and Marti-Carvajal’(48.7%). The
rate of 57% inappropriate use in our institution
is similar to these studies. However as these
studies highlighted, thereis a need to minimize
the misuse of FFP.

Although 40% of units of FP transfused
wereconsideredappropriate,in termsof number
of episodes, it accounts for only 31%. This
showsthat when used for appropriateindications,
the number of units required per episode is

appreciably higher than when used
inappropriately (3.7 units/episode to 2.5 units/
episode respectively).

Our study shows several clinical situations
where FFP was used inappropriately. Six units
of FFP are routinely given at the end of the
coronary bypass operation whether there was
any excessbleedingor not. Thisroutinepractice
of FFP transfusion is not justified as excess
plasma load can increase antithrombin III
availability leading to a heparin rebound.?
Another reason why FFP transfusion is
unjustified is that non-surgical bleeding during
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TABLE 4: Unitsof FFP utilised accordingto clinical indications
Clinical Indications Number Appropriate  Inappropriate
of units
Bums 150 27 (18%) 123 (82%)
Surgical (Perioperative) 199 54 (27%) 145 (73%)
Cardiac Surgery 161 51 (32%) 110 (68%)
Trauma 87 35 (40%) 52 (60%)
Massive bleeding 303 114 (38%) 189 (62%)
Liver diseases 173 74 (43%) 99 (57%)
DIVC/ sepsis 229 109 (48%) 120 (52%)
Coagulopathy/ Bleeding tendencies 331 195 (59%) 136 (41%)
Haematological (malignancy) 228 97 (43%) 131 (57%)
Haematological (Paediatric malignancy) 147 61 (41%) 86 (59%)
DIVC = disseminated intravascular coagulation
TABLE 5 Episodes of FFP utilisation according to clinical indications
Clinical Indications Number of  Appropriateepisodes Inappropriate episodes
episodes PT/PTT >1.5 PT/PTT <15
No. (%) No. (%) No. (%)
Bums 49 6 (12%) 43 (88%)
Surgical- Perioperative 109 30 (28%) 79 (72%)
Cardiac Surgery 43 10 (23%) 33 (77%)
Trauma 36 9 (25%) 27 (75%)
Massive bleeding 119 29 (24%) 90 (76%)
Liver diseases 46 20 (43%) 26 (57%)
DIVC/ sepsis 52 27 (52%) 25 (48%)
Coagulopathy/ Bleeding
tendencies 83 44 (53%) 39 (47%)
Haematological (malignancy) 51 14 (27%) 37 (73%)
Haematological (Paediatric
maignancy) 57 18 (32%) 39 (68%)

DIV C = disseminated intravascular coagulation

cardiopulmonary bypass is due to platelet
dysfunctionrather than to deficiency of plasma
coagul ation factors.” 1°

The most common abuse wasfor circulatory
volume replacement. The use of FFP for the
purpose of volume expansion is totally
unjustified.!1213 Mogt of the FFP requestsfrom
the accident and emergency services and for
massive bleeding were made before the results
of coagulation studies were available. As the
indication for FFP use was not mentioned in
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several of the request forms, it was assumed to
beeither for volumesupport or in anticipationof

coagul opathy resulting from massive blood loss
and/or transfusion. However, both are not valid
indications for FFP transfusion. Such practice
of FFP requestshas aso resulted on occasionin
non-usedf FFP after thawing and thesetherefore
had to be discarded. In massive bleeding it has
been shown that there is no indication for FFP

unlessthe blood lossisin excessof 5000 ml.2
Therewas ahighincidencedf misuseof FFP in




bums. Most of the requests in bums were for
volume or nutritional support. Usage for such
indications is unjustified.

The high rates of inappropriate transfusion
may reflect the uncertainty among clinicians
about the appropriate laboratory criteria as the
basisfor FFP usagefor clotting support. Thisis
exemplified by 39% of patients receiving
transfusion with PT/PTT values of <1.5 times
the normal range. FFP transfusions
prophylactically for patients who do not have
abnormal coagulation results, before or after
procedures with the potential for haemorrhage
is another area of inappropriate use. This was
evident from the over utilization of FFP in the
peri-operative period by the surgical services
arid in haematological malignancies requiring
procedures such as insertion of centra lines.
This misuse is largely due to misconceptions
regardingthe haemostati ceffectivenessaf FFP,'3
In the absence of consumption coagulopathy, it
has been shown that FFP is unnecessary if
whole blood is transfused.!3!415

Attempts to formulate guidelines for proper
FP use has been faced with controversy and
lack of afirm scientific foundation. However, a
programme of daily monitoring of FFP usage
combined with continuous education had
significantly reduced the usage of FFP by 77%
at William Beaumont hospital.'®  Systematic
review of FFP requestsmay bemoreeducational
and beneficial in the long term compared to a
retrospective review. Some centres have also
modified the blood products request form to
incorporate indications for transfusion, clinical
and laboratory.

In conclusion, thisstudy indicatesthe misuse
of FFP to be relatively high in our hospital. By
disseminating this information and data it will
be possible to create awareness of the high
incidence of inappropriate use, especially for
volume support and other unidentified
indications such as in cardiac bypass surgery,
bums, and prophylactic usein the perioperative
period. Our findings indicate a need for
continuousmonitoringand review of all requests
for FFP, so asto ensure adherence to guidelines
for every episode and clinica situation. In the
long-term, limiting the useof blood components
only for appropriate indications will result in
patients receiving optimal treatment with the
lowest risk of side effects, and transmission of
infectious agents. This practice will prevent
wastage of FFP, avoid shortages in times of
crisis and minimise the treatment cost.
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