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The use of fresh-frozen plasma (FFP) continues to
rise,1 despite the fact that the supply of plasma de-
rived from allogeneic blood donation is finite.

Unfortunately, this product is commonly overused or in-
appropriately used.1

In 1997, in view of the limited supply of FFP and the
shrinking donor pool, an expert working group convened by
the Canadian Medical Association (CMA) published recom-
mendations for the appropriate use of erythrocyte (red
blood cells) and plasma transfusion.2 The guidelines recom-
mended transfusion of FFP in 3 specific situations: for pa-
tients with significant coagulopathy because of acquired de-
ficiencies of multiple coagulation factors in whom serious
bleeding has occurred or for whom emergency surgery or
other procedures are planned, for treatment of thrombotic
thrombocytopenic purpura and for treatment of acquired
single-factor deficiencies where a product containing the
specific factor is ineffective or unavailable. We conducted a
prospective audit to determine whether current FFP trans-
fusion practice in 2 tertiary care teaching hospitals in Lon-
don, Ont., followed these recommendations.

From June to August 1999 the following information
was collected by blood bank technologists at the time FFP
was requested for any adult patient: diagno-
sis, clinical indication (e.g., active bleeding,
emergency surgery or invasive procedure)
and pretransfusion coagulation result. The
clinical information was obtained from the
health care practitioner placing the FFP or-
der, and the coagulation results were ob-
tained from a computerized laboratory re-
porting system. The patient’s chart was
reviewed later if any information was miss-
ing. A hematologist (CL) applied the CMA
guidelines to each transfusion request and
classified the transfusion as appropriate if the
criteria were completely fulfilled, as probably
appropriate if the criteria were not com-
pletely fulfilled but FFP use was likely neces-
sary in the context of the clinical scenario, or
as inappropriate. Questionable scenarios

(22% total cases) were judged by consensus after case re-
views with two additional hematologists.

Over the 3-month study period, there were 671 FFP
transfusion orders, accounting for 2372 units for 358 pa-
tients. The FFP transfusions for 2 patients were excluded
because available information was insufficient to determine
the appropriateness of transfusion. Furthermore, an addi-
tional 15 transfusion orders for plasmapheresis used in 2
patients with vasculitis were omitted from the analysis be-
cause there were no guidelines to judge the appropriateness
of transfusion in this situation. The transfusions were
judged appropriate for 167 patients (47%), probably appro-
priate for 31 (9%) and inappropriate for 160 (45%). The
situations in which transfusion was judged inappropriate
are listed in Table 1.

The rate of inappropriate use of FFP in this study (45%)
was within the range reported in previous studies (10% to
73%).3–6 However, the results of our study are not directly
comparable with the earlier results because of differences in
the guidelines used. The high rate of inappropriate use re-
ported here is due in part to our stringent application of the
CMA guidelines. The strengths of this audit include the
large sample size and its prospective nature. A limitation of
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Table 1: Situations in which transfusion of fresh-frozen plasma was judged
inappropriate*

Situation
No. (and %) of

patients

Active bleeding or preparation for emergency surgery or invasive
procedure in patient with INR or a PTT ≤ 1.5x normal 85 (53)
Coagulopathy without clinical evidence of bleeding 33 (21)
Active bleeding with normal coagulation profile 18 (11)
Active bleeding without a coagulation profile 14 (9)
Preparation for minor procedure in patient with liver disease
and INR ≤ 2 7 (4)
Reversal of oral anticoagulation† with no clinical evidence of
bleeding 3 (2)

Note: INR = international normalized ratio, PTT = activated partial thromboplastin time.
*The 160 patients for whom plasma transfusion was inappropriate represented 45% of the patients who received
such transfusions over a 3-month period at 2 tertiary-care centres.
†Plasma transfusion used instead of administration of vitamin K.



the assessment is that the adjudication process was per-
formed without full knowledge of each case.

The purpose of auditing transfusion use is to raise
awareness and to improve the rate of appropriate use of
blood products. In this study we found a high rate of inap-
propriate FFP use and identified the situations in which
FFP was used inappropriately. We recommend adoption of
a program to promote more efficient use of the limited
FFP supply in all institutions. Such a program should in-
corporate strategies that have proven effective, such as for-
mal education and regular utilization audits7–9 targeting the
inappropriate indications that we identified.
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