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The desperate need for good-quality clinical
trials to evaluate the optimal source and dose of
fibrinogen in managing bleeding
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Abstract

Recent interest in transfusion management of

trauma patients has heightened expectation in

the role of blood component therapy in improving
patient outcome. Optimal transfusion support in
supplementation with fibrinogen has not been
defined by high-quality evidence. Current evidence
comes mainly from case series and uncontrolled
studies and does not support the superiority of one
source of fibrinogen over another or the optimal
schedule or dose for patient benefit. There are
unanswered questions about safety, especially

the effects on the risk of hospital-acquired venous
thromboembolism, an important consideration in any
therapy that alters the hemostatic balance. Studies

of cost-effectiveness have not been considered

in research. An international move to supplement
fibrinogen more ‘aggressively’ without direct clinical
evaluation beforehand represents a failed opportunity
to improve our very limited understanding of optimal
transfusion practice.

In the previous issue of Critical Care, Kozek-Langenecker
and colleagues [1] report the findings, as described in
their title, of a ‘systematic review’ in which the clinical
effectiveness of fresh frozen plasma (FFP) is compared
with that of fibrinogen concentrate. In their conclusions,
the authors indicate a ‘consistent message of benefit of
fibrinogen concentrate over both FFP and crystalloids/
colloids on a number of outcome measures, including
reduction of blood loss and allogeneic transfusions. The
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key question for a reader is whether the results in this
review provide confidence in these statements.

We argue for extreme caution in the interpretation of
the review. The main blood component as an alternative
specific source of (concentrated) fibrinogen is cryopreci-
pitate, not FFP. It is likely that, in many studies, the FFP
was given for other reasons such as to raise levels of
procoagulant factors in non-bleeding patients. The
criteria for inclusion of studies are very broad: the studies
included were defined as taking place in the field of
perioperative and ‘massive’ trauma, the latter of which
was undefined. Many of the perioperative studies included
cardiovascular surgery, and others were studies in
infants. Is it appropriate to pull together studies com-
paring different formulations of plasma (for example,
pathogen inactivation) with studies of fibrinogen concen-
trate in cystectomy? Crucially, the studies cover a whole
range of designs, from randomized controlled trials
(RCTs) to retrospective non-comparator studies and case
reports. Many studies were uncontrolled, making com-
parative assessments impossible.

One key component of a systematic review process is
methodological quality, which forms part of the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [2] used to assess the under-
taking and reporting of systematic reviews, but it is
unclear how this has been undertaken in this review.
Comparable standards — the Consolidated Standards for
Reporting Trials (CONSORT) [3] and Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) [4] statements — can be applied for random-
ized trials and observational studies. The vast majority of
the eligible studies in this review would be expected to be
at risk of bias, other issues (such as those of publication
bias) notwithstanding.

To support the aims and conclusions in this review, a
reader might initially expect that much of the data will be
drawn from clinical studies directly comparing these two
interventions. But, in fact, out of the 91 eligible studies,
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only three compared fibrinogen concentrate against FFP,
and, in this case, plasma in combination with other
products. As the authors indicate, RCTs do provide a
more robust assessment, but no detail is presented in the
quality assessment of the 15 RCTs of plasma or, crucially,
the three RCTs of fibrinogen concentrate. The three trials
of fibrinogen concentrate enroll 17, 10, and 10 patients
into the intervention arm, and this must raise questions
about confidence intervals for the trial outcomes. The
numbers of small studies not only may exaggerate the
amount of evidence available but also, in the setting of
RCTs, could compromise the ability of randomization to
achieve equivalence of baseline characteristics. Studies
comparing fibrinogen with FFP must also presume that
evidence of effectiveness is known for one of the inter-
ventions, as the standard, but this is far from clear for FFP.

There are a number of other issues to consider.
Fibrinogen is not licensed to be given in acquired fibrino-
gen deficiency in most countries. Are clinical trials being
planned or undertaken to support the case for licensing?
There is no mention of cost-effectiveness or of the true
risk-benefit of giving potentially prothrombotic concen-
trates to patients (post-bleeding patients are at higher
risk of hospital-acquired venous thromboembolism, and
this is a major safety issue that has never been addressed).

Our view is that these data show that FFP and fibrinogen
have never been adequately assessed in the management of
bleeding, and we would suggest that, until robust trial data
emerge, the use of fibrinogen concentrate be confined to
clinical trials. We are fearful that the danger of this review is
that the message supports a move toward greater use of
fibrinogen concentrate without proper evaluation first.

The research into managing bleeding is littered with
failure. Ian Chalmers, the guru of clinical trials, uses
aprotinin as a scandalous example of ethical and clinical
trial failure [5]. Eighty RCTs were performed to show that
aprotinin reduced bleeding, but how was it ethical to
randomly assign patients in the later trials when this
antifibrinolytic had already been shown to work? And yet
the even bigger failing was using the wrong endpoint —
reducing bleeding or transfusion requirements — rather
than reduction of premature death. After many years, the
BART trial (Blood Conservation Using Antifibrinolytics
in a Randomized Trial) addressed these concerns and
showed that aprotinin, despite reducing bleeding, led to a
higher mortality than other antifibrinolytics [6]. The
future for studying blood components lies in pragmatic
RCTs, with endpoints of mortality, which assess the rate
of hospital-acquired thrombosis as well as reduction in
bleeding. It has been said in the past that it is too difficult
to do such studies in sick, bleeding patients, but
CRASH-2 (Clinical Randomisation of an Antifibrinolytic
in Significant Haemorrhage), which randomly assigned
20,000 patients, shows that this is a fallacy [7].
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Why are we, as a community of health professionals
working to improve patient outcome in those with major
bleeding, getting it so wrong and failing to undertake
high-quality studies? This appears to be a common theme
in the acute management of trauma hemorrhage, even
though a recent systematic review identified over 30
RCTs [8]. Is there a general lack of understanding, among
health professionals in this field, of how to weigh up and
respond to deficiencies in the scientific evidence? It
would be ethically unacceptable and a moral tragedy for
the greater use of different sources of fibrinogen, what-
ever the cause, to slip into routine clinical practice with-
out an adequate evidence base.

Abbreviations
FFP, fresh frozen plasma; RCT, randomized controlled trial.

Competing interests
The authors declare that they have no competing interests.

Author details

'NHS Blood and Transplant/Oxford Radcliffe Hospitals Trust, John Radcliffe
Hospital, Oxford, OX3 9BQ, UK. *Department of Thrombosis and Haemostasis,
King's College, London, UK. *Guy’s and St Thomas'NHS Foundation Trust,
Thrombosis and Haemophilia Centre, St Thomas'Hospital, London, SET 7EH, UK.

Published: 11 November 2011

References

1. Kozek-Langenecker S, Sorenson B, Hess J, Spahn DR: Clinical effectiveness of
fresh frozen plasma compared with fibrinogen concentrate: a systematic
review. Crit Care 2011, 15:R239.

2. Moher D, Liberati A, Tetzlaff J, Altman DG; The PRISMA Group: Preferred
reporting items for systematic reviews and meta-analyses: The PRISMA
Statement. PLoS Med 2009, 6:21000097.

3. Schulz KF, Altman DG, Moher D; CONSORT Group: CONSORT 2010
Statement: updated guidelines for reporting parallel group randomised
trials. PLoS Med 2010, 7:e1000251.

4. von EIm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP;
STROBE Initiative: The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. Lancet 2007, 370:1453-1457.

5. Chalmers I: The scandalous failure of scientists to cumulate scientifically.
Abstract to paper presented at: Ninth World Congress on Health Information
and Libraries; 20-23 Sept. 2005; Salvador, Brazil [http://www.icml9.0rg/
program/activity.php?lang=en&id=36].

6.  Fergusson DA, Hébert PC, Mazer CD, Fremes S, MacAdams C, Murkin JM, Teoh
K, Duke PC, Arellano R, Blajchman MA, Bussieres JS, Coté D, Karski J, Martineau
R, Robblee JA, Rodger M, Wells G, Clinch J, Pretorius R; BART Investigators:

A comparison of aprotinin and lysine analogues in high-risk cardiac
surgery. N Engl J Med 2008, 358:2319-2331.

7. CRASH-2 trial collaborators, Shakur H, Roberts |, Bautista R, Caballero J, Coats
T, Dewan Y, El-Sayed H, Gogichaishvili T, Gupta S, Herrera J, Hunt B, Iribhogbe
P, Izurieta M, Khamis H, Komolafe E, Marrero MA, Mejia-Mantilla J, Miranda J,
Morales C, Olaomi O, Olldashi F, Perel P, Peto R, Ramana PV, Ravi RR,
Yutthakasemsunt S: Effects of tranexamic acid on death, vascular occlusive
events, and blood transfusion in trauma patients with significant
haemorrhage (CRASH-2): a randomised, placebo-controlled trial. Lancet
2010, 376:23-32.

8. Curry N, Hopewell S, Dorée C, Hyde C, Brohi K, Stanworth S: The acute
management of trauma hemorrhage: a systematic review of randomized
controlled trials. Crit Care 2011, 15:R92.

doi:10.1186/cc10510

Cite this article as: Stanworth S, Hunt BJ: The desperate need for good-
quality clinical trials to evaluate the optimal source and dose of fibrinogen
in managing bleeding. Critical Care 2011, 15:1006.




	Abbreviations
	Competing interests
	Author details
	References

