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Background

Fresh-frozen plasma (FFP) for transfusion
contains a heterogeneous group of pro-
teins, including procoagulant and inhibi-
tory components of the coagulation system.
FFP is either transfused prophylactically,
which we discuss here, or therapeutically
(which will be covered in a second article)!
for the treatment of patients who are
bleeding (Fig 1).

How useful are abnormalities of
standard coagulation tests in
predicting bleeding?

Decisions to transfuse FFP as prophylaxis
are mainly in the context of abnormalities
of standard coagulation tests, such as pro-

thrombin time (PT) and activated partial
thromboplastin time (APTT).? However,
PT and APTT results are dependent on
reagent and laboratory quality controls and
processes, and can be prolonged for several
reasons not associated with a bleeding
risk.> For instance, APTT and PT depend
on phospholipids, and the presence of
antiphospholipid antibodies in the form of
lupus anticoagulant can result in a pro-
longed APTT (and less commonly a pro-
longed PT). Another example is factor XII
deficiency, which is associated with a pro-
longed APTT but conveys no additional
bleeding risk.

Another way of trying to appreciate the
limitations of these standard tests is to
consider the relation between deficiencies
of factors (and bleeding risk) and PT
(Fig 2).

A systematic review of whether a pro-
longed PT or APTT predicts bleeding after
invasive procedures found one randomised
controlled trial and 24 observational
studies. There was no significant difference
in the risk of bleeding between patients
with a prolonged PT or APTT and those
with normal clotting parameters in the set-
ting of bronchoscopy, central vein cannula-
tion, angiography or liver biopsy.®

Standard coagulation tests should not be
interpreted in isolation, because the forma-
tion of a clot is dependent on several
factors, including platelets, clotting factors,
the patient’s endothelium and rate of
fibrinolysis.
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Give FFP (prophylactic)
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Fig 1. The main pathways and clinical rationale for fresh-frozen plasma (FFP) transfusion.
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Will FFP correct abnormalities in
coagulation tests?

A related issue is the improvement in
standard tests that one might see when FFP
is transfused at conventional doses. Most
patients who receive FFP have mild to
moderate abnormalities of PT prolonga-
tion or international normalised ration
(INR). In fact, all studies suggest that FFP
does not significantly improve the results
of coagulation tests. Median reduction in
PT following FFP transfusion was —1.9 s
(interquartile range —5.9—0.1; n=2701) in a
recent UK study of plasma use.’ The
Intensive Care Study of Coagulopathy
(ISOC) was a prospective multicentre
observational study of all sequentially
admitted patients to UK general intensive
care units. The study authors found a sim-
ilar lack of overall changes. As expected, for
the smaller number of cases where patients
had higher baseline PT prolongation,
greater reductions in standard coagulation
tests were seen following the administra-
tion of FFP7 (Fig 2).

Will FFP improve clinical
outcomes?

From the patient’s perspective, the key
outcome is whether use of FFP translates
into improved clinical outcomes, not only
the responses of standard coagulation
tests. A systematic review of all ran-
domised controlled trials evaluating the
clinical use of FFP found no consistent
clinical benefit across a range of clinical
groups.® Meta-analysis of trials in the car-
diac section showed no significant differ-
ence between the experimental and con-
trol arms for the outcome of blood loss
(-35.24 ml; 95% confidence interval
—84.16-13.68 ml).

What are the risks of FFP
transfusion?

Many risks of FFP transfusion are similar
to those from transfusion of all blood com-
ponents. However, there can be a higher
incidence of transfusion-associated circu-
latory overload (TACO),” transfusion-
related acute lung injury (TRALI)! and
allergic reactions, including anaphylaxis,
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from FFP compared with other blood
components. The risk of transmission of

What do these findings indicate
for clinical practice?

prion disease with plasma products is still
The British Committee for Standards in

Haematology (BCSH) guidelines for the
use of FFP do not recommend the use of

uncertain, but is an important considera-
tion for some countries, including the
UK.! Potential adverse events are of par-

ticular significance for patients receiving FFP for prophylaxis. However, despite this,

FFP for prophylaxis because they are FFP continues to be used in this setting.'?
The national survey of FFP transfusion in
England® analysed 4,969 FFP transfusions
given to patients in 190 hospitals, of which
93.3% were in adults and 6.7% in children

or infants. In adult patients, 43% of all FFP

exposed to the risks of FFP transfusion,
even though it is questionable whether
patients would be at greater risk of
bleeding if plasma had not been trans-
fused prophylactically.
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Fig 2. INR and coagulation reserve. There is no increase in bleeding risk until individual
procoagulant factors fall below 30% of the expected level (dotted line). This corresponds to a
prothrombin time (PT) of approximately 17 s. In the presence of multiple mild factor
deficiencies, PT can be considerably more prolonged without any factor reaching this level. The
black box represents the normal range for PT and the grey box represents the PT range for
therapeutic anticoagulation. Fresh-frozen plasma (FFP) transfusion can result in mild
improvements in factor levels. High levels of PT have a considerably greater effect (vertical
arrows) than when PT is only mildly increased. Abbreviation: INR, international normalised
ratio. Reproduced, with permission, from Callum and Dzik, 2010.*

Key points

Fresh frozen plasma (FFP) is perceived to reduce the risk of bleeding in coagulopathic
patients, for whom it is commonly used

A prolonged prothrombin time (PT) or activated partial thromboplastin time (APTT)
has a poor correlation with bleeding risk

When FFP is transfused, the improvement in clotting factors is minimal

There is no significant improvement in clinical outcome when FFP is transfused
prophylactically

FFP is associated with risks, such as transfusion-related acute lung injury (TRALI) and
transfusion-associated circulatory overload (TACO), and, in light of the lack of
evidence of a clear benefit in many circumstances, should be used with caution
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transfusions were given in the absence of
documented bleeding, as prophylaxis for
abnormal coagulation tests or before pro-
cedures and/or surgery. Similarly, ISOC
demonstrated that more than half of all
FFP transfusions administered to patients
who were critically ill were prophylactic.”
There are many reasons why clinicians con-
tinue to prescribe procoagulant agents,
such as FFP, for prophylaxis despite a lack
of evidence to support this approach. For
instance, some clinicians might perceive
that bleeding has been averted previously
by the use of FFP and continue to use it for
this purpose; some might feel a moral or
psychological need to do everything pos-
sible to prevent bleeding, even in the

absence of evidence.!?

Conclusion

FFP continues to be widely used, despite a
paucity of evidence of its efficacy. In par-
ticular, there is little evidence that it reduces
the risk of bleeding in coagulopathic
patients when used for prophylaxis. FFP
transfusion is also associated with risks,
such as TRALI and TACO. A more appro-
priate plasma transfusion strategy might be
one that emphasises the therapeutic use in
the face of bleeding (see reference 1), rather
than prophylactic use in association with
abnormalities of standard coagulation tests,
which have limited predictive value for
bleeding.
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Founded in 1518, the Royal College of Physicians is the oldest medical college in England, and has
built up its collection of books, manuscripts and portraits over almost five centuries. The history and
heritage series of monographs are written by doctors and others interested in the history of medicine,
and serve to illustrate significant aspects of the RCP's past and its collections.

Sir Clifford Allbutt: scholar and physician by Alexander G Bearn

Sir Clifford Allbutt was an immensely influential physician and scholar. As well
as playing a prominent role within the RCP he was a founding member of the
Medical Research Council and became president of the BMA.

Allbutt was not only the inventor of the short clinical thermometer, he was
also responsible for the introduction of the opthalmoscope, weighing machine
and microscope to the wards. His investigations led to improved treatment of

arterial disease.

This monograph is a celebration of a man who, more than 80 years after his
death, remains an example of an outstanding professor of medicine and an

advocate for science. m
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