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The Cochrane 1998 Albumin Review – not all it was 
cracked up to be

In 1995 Neil Soni wrote an Editorial in the British
Medical Journal [1] entitled ‘Wonderful albumin? –
not all it was cracked up to be’. In doing so, he lit the
fuse that resulted in the explosion caused by the pub-
lication of the Cochrane Injuries Group Albumin
Reviewers’ (CIGAR) meta-analysis 3 years later [2].
Soni was asked by the BMJ to peer review the CIGAR
review, and his opinion, which was overruled, was that
it should not be published. The CIGAR review
appeared in the BMJ on 25 July 1998, and the con-
clusions were described by the Editor as ‘suitably ten-
tative’. The main one was that albumin in critical
illness kills more people than it saves. The media
immediately seized on this clear message and trum-
peted it abroad before most doctors had read the
review. On 24 July 1998, The Times (London) reported
that the review ‘suggests that up to 30 000 patients in
Britain alone have died because they were treated with
human albumin solution’. Seldom has an article in a
medical journal provoked so great an impact or caused
so much concern, presumably to patients, and certainly
to doctors in intensive care units. Ian Roberts, the
review’s principal author, had warned the UK Depart-
ment of Health of the mortality findings the previous
April and later accused it of dragging its feet for not
responding. This resulted in the Observer (London)
headline on 26 July 1998, which stated ‘300 die as
health chiefs dither’. Commenting on the results of
CIGAR, Roberts was reported as saying, ‘We were
amazed but totally confident we are accurate … having
studied all the evidence I am sure we are right’. Events
since then have shown that he did not study all the
evidence and may well have been wrong.

The Cochrane reviewers said that the clinical use of
albumin should be confined to a large blinded ran-
domized clinical trial; no such trial has been started in
Europe in the ensuing 4 years, which is not surprising
in view of the media’s response and the comments by
Iain Chalmers, the Director of the UK Cochrane

Centre, who let it be known that not only would he
refuse to take part in such a trial, but also he would
sue any doctor who gave him an infusion of albumin.
Two years later he took encouragement from the
prospect of patients seeking redress in the courts for
clinical negligence if the guidelines based on evidence
such as that of the CIGAR review were transgressed
[3]. Subsequently, two members of the Cochrane Col-
laboration wrote an Editorial in the BMJ [4], saying
the Cochrane reviews were widely cited in guidelines
for healthcare and that the BMJ, in common with other
journals, recommended their editorialists to refer to
relevant Cochrane reviews where these exist. Thus any
editorial concerning albumin is now expected to quote
the CIGAR review (which was updated in 2001 [5]
with minor changes and no alteration in its conclu-
sions) and, it is implied, to accept its conclusions. 
In this way, the Cochrane review is disseminated as
received wisdom. The current position is that if one
accepts these guidelines, albumin should not be used
in the treatment of hypovolaemic patients who are
critically ill as it has been shown in the CIGAR review
to involve a 5% excess mortality rate. How likely is
this to be true?

Physiology of albumin

Albumin is usually thought of as an important con-
stituent of plasma, but in health it is predominantly
extravascular, permeating the interstitial fluid of the
tissues at concentrations which are mostly 25–30%
of the plasma concentration. Normal capillaries allow
about 5% of the plasma albumin content to escape
each hour, so that the entire plasma content leaves
the blood stream every 24 h and is replaced by an
equivalent amount through the lymphatic system.
In contrast to acute-phase proteins whose concentra-
tions rise in response to stress and injury, the plasma
albumin concentration falls, partly due to reduced
liver synthesis and probably partly to redistribution.
The only one of the many physiological properties of
albumin which is of importance in this context is
that, volume for volume, 4.5% albumin is approxi-
mately four times as effective in expanding the plasma
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volume as sodium-containing crystalloids. This attrib-
ute accounts for its continuous use by paediatric inten-
sivists since the 1998 review – they, more than most,
are wary of large infusions of isotonic sodium in
neonates and infants.

Commenting on the CIGAR review as it was pub-
lished, the BMJ’s Science Editor [6] wrote that in
hypovolaemic shock the increased capillary permeabil-
ity allowed albumin to escape from the circulation
and attract water into the extracellular fluid, result-
ing in life-threatening pulmonary oedema. Comments
such as this overlook the fact that the control groups
in the hypovolaemic patients in some of the random-
ized clinical trials were given large volumes of whole
blood, fresh frozen plasma and platelets, and no one
has suggested that the albumin in these acts differ-
ently, as far as capillary leakage is concerned, from
processed albumin.

Processed albumin

A possible cause of harm due to albumin is that dur-
ing its processing both organic and inorganic sub-
stances may be formed or added. This was certainly
true until the last 15–20 years and the UK product,
which was known as Plasma Protein Fraction, was
associated with a 1% incidence rate of febrile reac-
tions or hypotensive states. Since then modern frac-
tionating has resulted in a product with a much
reduced frequency of adverse reactions. The Human
Albumin produced by the Bio Products Laboratory
in England was reported by Matejtschuk and col-
leagues [7] to be associated with one adverse reaction
in 17 000 infusions of the 4.5% solution and one in
78 000 of the 20% product. There were no deaths.
Under-reporting is inevitable in such surveys, but
they include patients undergoing plasmapheresis
who received large volumes of albumin and were
closely monitored: deaths and serious reactions would
certainly not have been overlooked.

Explanations for the excess albumin 
mortality rate

I contend that there are two reasons for the 5% extra
mortality rate attributed to albumin in the CIGAR
review. The first is found in the constitution of the
seven Cochrane collaborators who comprised the
Injuries Group. Not one of them had ever had ulti-
mate clinical responsibility for critically ill adults in
an intensive care ward. This may account for them
overlooking or disregarding important matters in,
for instance, the trial by Lucas and colleagues [8]
as described in my Lancet Viewpoint paper [9]. By
overlooking the fact that deaths were only reported
in patients in both groups who had survived 24 h,

the CIGAR reviewers failed to realize that this meant
that all the deaths in both the albumin and control
arms that occurred during resuscitation and surgery
were excluded from the mortality rates they docu-
mented. The mortality of the 26 victims in the con-
trol group who suffered gunshot and knife wounds
necessitating an average of one-and-a-half blood vol-
ume replacement is given in CIGAR as nil. Any cli-
nician familiar with this type of work would know
that this is not remotely likely, yet the CIGAR team
accepted it uncritically.

The second reason was the choice as an end-point of
deaths from all causes by the end of follow-up. Roberts,
in rejecting various indices of disturbed cardiovascu-
lar function, wrote, ‘the use of a pathophysiological end
point as a substitute for an adverse outcome, assumes
a direct relationship between the two that may some-
times be inappropriate’. This is true, but it applies
equally to deaths that occur in the hypovolaemia ran-
domly controlled trials, days and sometimes weeks
after infusions of albumin: it strains credulity to link
the death of a victim of a gunshot wound that pene-
trates his colon and causes widespread faecal peritonitis
with albumin given during resuscitation. Further-
more, deaths following major arterial surgery are
obviously likely to be associated with preoperative car-
diovascular disease and the incidence of this in the
small numbers of several of the trials was higher in
the albumin groups than the controls [9].

In the CIGAR review there were 38 deaths in the
256 patients in the albumin arms. If the Lucas trial
is excepted, not one of the authors of the other ran-
domized clinical trials implicated albumin as a cause
of death. The seven deaths in the trial reported by
Lucas and colleagues were said to be due to heart
failure and pulmonary oedema [8,10]. This is precisely
what any contemporary intensive care doctor would
expect if a group of young men were given an aver-
age of 600 mL 25% albumin a day for up to 5 days,
plus 4 L crystalloids, at a time during which they
were in a phase of positive water and sodium balance
and gaining weight. In this manner, abuse of albu-
min given for hypoalbuminaemia was accepted by
the Cochrane team as use of albumin for hypovol-
aemia and assigned a relative risk of death of 13.9 –
exactly equal to the sum of all the relative risks of the
other six trials purporting to indicate harm – with a
relative risk of death of . 1.

The Zetterström trial [11] is the most egregious
example of the tenuous evidence linking albumin to
mortality in the CIGAR review. Five per cent albu-
min was given to the 9 patients in the albumin arm
during aortic surgery and for 20 h thereafter. Of these
9 patients, 2 died, aged 80 and 70 yr, on the 4th 
and 38th postoperative days. I wrote to Zetterström
recently and in his reply he expressed his astonishment
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that deaths days and weeks after receiving albumin for
replacement of perioperative losses of albumin could
be linked.

In the Viewpoint paper [9], I concluded that all the
evidence relating to hypovolaemia was flawed. Roberts
was sent the draft by the Lancet before publication and
his response was printed with it [12]. His reply failed
to refute any of the allegations, although it was consid-
ered satisfactory by Chalmers, Offringa and Gotzsche –
all members of the Cochrane Collaboration. For one
who had described his group’s review as ‘a strong
argument for preparing scientifically defensible (my
italics) syntheses of the evidence of RCTs (random-
ized clinical trials) in medicine’, Roberts’s response
was no surprise. All criticisms of the CIGAR review
during the previous 4 years had been met with a 
response from him and other Cochrane collaborators
which was both dismissive and evasive.

The Brussels debate – an opportunity missed

The opportunity to defend the CIGAR review scien-
tifically came in a Pro/Con debate in March 2002 in
Brussels, Belgium, at the 22nd International Sympo-
sium of Intensive Care and Emergency Medicine. The
motion was ‘Albumin Infusion is Associated with
Reduced Survival: Results of Meta-analyses’. Speak-
ing against the motion was Mahlon Wilkes, who
(along with Navickis) had published a wider meta-
analysis [13], including all the randomized clinical
trials in the CIGAR review, together with 18 other
randomized clinical trials. All but two of these, Wilkes
claimed, complied with the CIGAR criteria for inclu-
sion but had either been overlooked or excluded by
the Cochrane group.

In the seven highest quality trials in the hypo-
volaemia category the pooled relative risk was 0.87
(CI 0.67–1.14) implying a tendency to benefit from
albumin in contrast with the CIGAR figures of 1.46
(0.97–2.2) implying the opposite.

If ever there were an opportunity for reasoned
debate this was it – the first time that the oft-repeated
claim from Roberts (and every other member of the
Cochrane Collaboration who had entered the debate)
that there was no evidence of benefit from albumin
had been challenged. What happened was a travesty
of a confrontation because Roberts refused to step into
the ring and spent two-thirds of his time reiterating
what he called ‘politics’ by which he meant his deal-
ings in 1998 with the UK government, the Bio Prod-
ucts laboratory, the plasma products industry and
doctors. All of this had been documented at the time
and had recently been resurrected in a paper with
Frances Bunn who is one of the Cochrane Injuries
group [14]. In doing so, he evaded the challenge of the
Wilkes meta-analysis, but he can no longer claim that

there is no evidence that albumin may confer benefit
in critical illness.

The international impact of CIGAR

If the BMJ had published the Cochrane meta-analysis
with qualified editorial comment, the explosion in
July 1998 would not have erupted. Instead, the review
received then and ever since unquestioning and enthu-
siastic support from Richard Smith, its Editor. Exactly
a month earlier he had given a lecture to the Royal
College of Psychiatrists in which he was reported to
have said [15] that only 5% of articles published in
medical journals reached minimum standards of 
scientific soundness and clinical relevance. The CIGAR
review was assessed by one or two editors, two practis-
ing doctors experienced in assessing peer reviews
(usually physicians) and a statistician [16], all of whom
read every word. Clearly these five decided that
CIGAR was one of the 5% of articles submitted to
the BMJ that was scientifically sound.

The international impact of this has been consider-
able. The European Union has adopted a revised 
Core Summary of Product Characteristics for albumin and
the UK a more restrictive one. The Scottish National
Blood Transfusion Service has, according to Chalmers,
advised that CIGAR provides convincing evidence
that albumin is associated with a higher mortality
than crystalloids in critical illness. In the USA, the
Food and Drugs Administration and the University
Healthcare System Consortium have both quoted the
Cochrane review as evidence of the increased mortal-
ity attributable to albumin in critical illness and the
Consortium has issued guidelines for fluid resuscita-
tion accordingly [17].

Benefits and harmful effects of the 
Cochrane Albumin Review

CIGAR has belatedly resulted in the setting up of 
the SAFE (Saline versus Albumin Fluid Evaluation)
randomized controlled trial in Australia and New
Zealand. To date this has recruited 1300 patients and
is on target to achieve its aim of 7000 patients by
2004 [18]. Unfortunately it is restricted to adults so
will not provide guidance about the safety and possi-
ble benefits of albumin in those cases where it still
finds staunch supporters. Roberts can and does take
credit for the SAFE study and if it shows no increased
mortality attributable to albumin, he will remain
unabashed. In the event that albumin is shown to ben-
efit some classes of critical illness this will be more dif-
ficult. The CIGAR review certainly made clinicians
more critical in their attitudes to fluid therapy and
clearly many stopped using albumin, an act which
may or may not turn out to have been justified.

Editorial 703

© 2002 European Academy of Anaesthesiology, European Journal of Anaesthesiology 19: 701–704https://doi.org/10.1017/S0265021502001151 Published online by Cambridge University Press

https://doi.org/10.1017/S0265021502001151


If the allegations in my Viewpoint paper [9] and in
this Editorial are valid, it follows that the Cochrane
Albumin Review is a work of disrepute and that Neil
Soni’s assessment of it was correct [1]. If the result of
the Wilkes meta-analysis [13] is supported by future
trials, the Cochrane review will have harmed and not
benefited critically ill patients.

As matters now stand, the real harm it is doing is
to the Cochrane Collaboration itself because of the
stubborn reluctance of its Injuries Group and their
fellow collaborators to acknowledge they may have
been wrong. If the 1998 Cochrane Albumin Review
remains posted in the Cochrane Library, it will call
into question the validity of all of the other Cochrane
meta-analyses.
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