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venting latency.32 Whether the prevention of latency would be
either practicable or desirable in human populations is another
matter. It may be that latent virus helps to maintain the levels
of virus-neutralising antibody-possibly as a result of reactiva-
tion of virus both with and without symptoms.
An interesting era in antiviral treatment is developing.

Acyclovir seems set to become one ofthe first effective antiviral
agents that can be given systemically in safety. It is almost
certainly the forerunner of more.
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Peer review weighed in the
balance

"I know that the paper I have just sent in [to the Royal
Society] is very original and of some importance, and
I am equally sure that if it is referred to the judgment
ofmy 'particular friend' X that it will not be published.
He won't be able to say a word against it, but he will
pooh-pooh it to a dead certainty.
"You will ask with some wonderment, Why?

Because for the last 20 years X has been regarded as
the great authority on these matters, and has had no
one to tread on his heels, until at last, I think, he has
come to look upon the Natural World as his special
preserve, and 'no poachers allowed.' So I must
manoeuvre a little to get my poor memoir kept out of
his hands."'

Is peer review, or refereeing,2 the "lynch pin of science,"3
or do its shortcomings and potential for abuse outweigh any
merits? Certainly the practice has a long tradition, dating
back to the early years of both the Transactions of the Royal
Society and the Journal des Sfavans,4 and yet, for a system
which is widely used throughout the scientific community-
whether for assessing articles for publication or applications
for research grants-little research has been done into either
the process or the outcome. Important questions have now
been raised by an article published in the June issue of
Behavioural and Brain Sciences.5 Its methods and results
should provoke wider discussion; already, the journal has
printed no fewer than 59 invited commentaries on the article,
together-with a final riposte from the authors.

Early, brief accounts of the study appeared some time ago,6
but the full details have only just been published,5 because
the authors' own article was rejected by the first two journals
to which it was submitted (Science and American Psychologist).
From a sample of broadly based, highly cited psychological
journals D P Peters and S J Ceci randomly selected 12 articles
by respected authors at prestigious institutions and changed a
number of minor details. In particular, they gave new, false
names to the authors and their institutions (such as the
Tri-Valley Center for Human Potential) and altered the titles
of the articles, the text of the abstracts, and the opening
paragraph of the introductions. They then resubmitted these
slightly altered articles to the same 12 journals that had
published them some 18-32 months previously. The editors
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and referees were not told about this project until either they
detected that the manuscript had been resubmitted or when
the study had been completed.

Only three of the 12 manuscripts were recognised as having
been published previously; eight of the remaining nine articles
were rejected on the second submission, the editors and two
referees all agreeing on each occasion. The articles were
largely rejected on the grounds of poor methods, statistical
analyses, or writing, most editors and referees failing to
recognise and comment that the articles had no originality.
Given that most factors had remained constant over this
period, Peters and Ceci make a good case for explaining that
the adverse reception of the articles the second time round
was due to the change in the authors' status and institutions.
They conclude their article by reviewing some of the
suggestions for improving peer review: a standard rating form
with explicit criteria, and training referees; formal evaluation
of referees by authors, editors, and outsiders; "open peer
commentary," in which the authors of accepted articles
respond openly to criticism, all of which is published together
in its entirety; and "blind" refereeing, in which the names and
affiliations of the authors are withheld from the referee.

Peters and Ceci's study may be criticised on several grounds,
and the contributors to the symposium are not slow to do so.
They chose a discipline whose journals have a high rejection
rate (at 80% not as high as philosophy journals, which top
the list with 900/', but much higher than some of those in
physics, where even for some highly regarded publications
the proportion of declined articles is only 10-20%). The
number of articles they used was too small to provide
statistically valid conclusions; indeed, the outcome might
have been due to chance alone, particularly if the articles
were of middling quality and there were no strong reasons for
accepting or rejecting most of them. The articles studied in
the trial were not the same as those originally submitted: the
initial referees reviewed raw articles, unmodified scientifically
after their reports and the editors' decision or textually after
they had been subedited, and the subtle changes the two
researchers introduced into the introductions may have made
the articles more difficult to grasp than Peters and Ceci
concede.
The design of the trial may also be faulted in that it did

not include either articles from non-prestigious authors and
institutions that had been accepted once, or those from equally
highly regarded sources that had been rejected. Several
commentators also criticise the ethical aspects, claiming that
the waste of time by busy referees and editors was unjustified.
Finally, their findings may be interpreted in ways other than
the lack of a "Mathew effect"7 ("to him that hath shall be
given" in other words, articles by famous people are
accepted irrespective of quality). Thus top scientists tend to
be found in top-ranking institutions doing first-class work,
and certainly with ample opportunities for peer review from
colleagues before articles are submitted to the editor.
This said, however, I believe that the paper by Peters and

Ceci warrants yet further careful study and discussion,
because enough of their points have been made by other
workers to add to the feeling of unease that all is not well with
peer review. In 1974, for example, Franz Ingelfinger, then
editor of the New England journal of Medicine, showed that
concordance between two referees on 496 articles was only
just better than chance.8 Even then, such agreement arose
because both concurred about the really bad papers. A
similar trend has been shown by an analysis of grant
applications for research to the National Sciences Foundation9:

again, about a quarter of the decisions could have been made
by chance.
More attention should certainly be given to "blindness"

(the author's identity hidden from the referee). When referees
and authors shared membership of a national or institutional
group, Michael Gordon found, the referees were likely to be
less critical.10 Arising from a suggestion of sex discrimination
in accepting articles for the Journal of the American Modern
Language Association, blinding referees led to a dramatic
increase in the acceptance rate of articles written by women."
And Robert Resenthal shows in the symposium how after he
had transferred his job from a less prestigious institution to
Harvard he was able to publish 15-20 articles in mainstream
journals, which had previously rejected them.12

If, then, peer review is imperfect how can it be made better
-one of the questions considered at last week's meeting in
Nottingham (p 1259). Training, payment, and feedback for
assessors all have some role, though there are cogent practical
objections to blinding-particularly, as Arnold Relman has
recently pointed out, the difficulty of removing all traces of
the authorship from the text, figures, and references.'3
Moreover, referees are not the ultimate decision makers:
this is the task ofthe editor (helped or not by regular discussion
with an editorial committee, a valuable body whose role is
not mentioned at all in the peer review symposium), and the
editor is likely to be aware of the author's identity.

Possibly the best changes that could be made would be to
diminish the load on the individual reviewer and also to
select the right one-"right," that is, from the point of view
of expert knowledge, analytical judgment, and freedom from
bias. Peer review entails an enormous amount of work for
the referees-Relman has estimated that each year the New
England3journal demands six or seven man-years of referees'
time4 -and editors should remember that theirs is not the
only journal asking for an individual assessor's help. In
future choosing a referee on objective grounds may be made
easier by using a computer, and in the next few months we
plan to follow the lead of the editors of several American
journals that already choose and monitor their assessors in
this way. With the established system, having read a paper
on its arrival at the office, an editor can (consciously or
subconsciously) largely determine its fate by selecting a
particular referee.

Perhaps, however, everybody is asking too much of peer
review, and we can no more insist on certainty in refereeing
than we can in ensuring the absence of pollution, the effec-
tiveness of teaching, or the dependability of household goods.'5
But the lesson of this symposium is that, given the un-
certainties, as scientists we should no longer trot out the
tired old phrases that peer review is the best method there is
of selecting articles or research projects. We need hard
evidence to this effect, especially the results of objective
studies. Does refereeing really act as a gatekeeper or merely as
a traffic policeman, directing articles elsewhere ? Citation
analysis is one objective means of determining an article's
importance,'6 so how do the impact factors of articles rejected
by a journal compare with those of the ones it publishes ? Are
most articles that are eventually published changed after being
rejected once or twice or are they printed unaltered? And is
peer review adequate for the middle ofthe road, unadventurous
article,10 but hopeless for the one with new and challenging
ideas ?
The answers to such questions will not necessarily be

comfortable. In a book published two years ago Kenneth
Warren (who has done much to emphasise the importance of
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measuring quality in medical articles) described a study of
publications on schistosomiasis.'7 The articles were ranked
in importance by a team of experts, and Warren found that,
though the BMJ (which has always used peer review) and
the Lancet (which for this period did not) had published
roughly an equal and large number of articles on the subject,
the two journals were ranked near the bottom of the league
table for quality (quite the reverse for their overall rating as
measured by citation indexes and impact factors). Thus merely
having a peer-review system is not enough: editors must
ensure that it works. Was a previous editor of the Lancet,
Sir Theodore Fox,18 really joking when he said in his Heath
Clark lectures "When I divide the week's contributions into
two piles-one that we are going to publish and the other
that we are going to return-I wonder whether it would
make any real difference to the journal or its readers if I
exchanged one pile for the other"? Editors and referees
should start a rigorous audit of their practices so that Sir
Theodore's question can be answered.

STEPHEN LOCK
Editor, BMJ
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Graft-versus-host disease
Bone marrow transplantation has gained an accepted place
in the management of many intractable disorders. Several
forms of leukaemia which respond poorly to conventional
chemotherapy alone may be controlled by intensive chemo-
therapy followed by bone marrow transplantation.' Similarly
the outlook for aplastic anaemia has been transformed since
this form of treatment was introduced: over half the patients
receiving successful transplants recover bone marrow function.2
The range of disorders which may be potentially treated in

this manner is enormous and includes any inborn deficiency
diseases in which the progeny of bone marrow progenitor
cells or their product can correct the deficiency. Thus
metabolic disorders, immunodeficiency diseases, and inherited
red-cell defects3 may all come within the scope of bone
marrow transplantation.
A major obstacle to successful transplantation is the threat

of graft-versus-host disease. This reaction results primarily
from an attack by the donor's immunologically reactive
lymphocytes against the "foreign" antigens of the host, but
other immunological abnormalities contribute to the process.
Graft-versus-host disease complicated some 7000 of recorded
marrow transplantations up to 19754 despite using HLA-
matched sibling donors and despite immunosuppression after
grafting. Only recipients of marrow from an identical twin
or the patient's own stored (autologous) marrow are free from
the risk of this complication. Thus the problem arises with
most marrow transplants.
The main targets of graft-versus-host disease in man are

the skin, the gastrointestinal tract, and the liver. The severity
of the reaction, clinically and histologically, varies from mild
to severe and provides the basis for a grading of 1 to 4.
Grades 2 to 4 carry a mortality exceeding 7500. The process
may be acute or chronic.
The future success of marrow transplantation largely

depends, therefore, on the extent to which graft-versus-host
disease can be prevented or at least modified. Two main
strategies are being pursued. The first and most well-tried
approach depends on immunosuppressive agents given
prophylactically or to treat the established disorder. The
most effective combination of drugs has yet to be determined.
In a recent randomised trial for preventing acute graft-versus-
host disease patients with aplastic anaemia or malignant
disease received matched marrow grafts from siblings.5
Whereas graft-versus-host disease developed in 17 of 35
patients receiving methotrexate alone as prophylactic immuno-
suppression, this incidence was reduced to seven of 32 patients
receiving a combination of methotrexate, antithymocyte
globulin, and prednisone. Not all trials of this kind, however,
have produced such favourable results; the outcome depends
on factors such as the timing of immunosuppressive treatment
in relation to marrow grafting. This point has become
apparent in trials of cyclosporin A.6 This powerful immuno-
suppressive agent virtually prevented the development of
acute graft-versus-host disease at least in the median seven
months of the trial but did not influence the course of the
established disease.
A related problem with bone marrow transplants is the

threat of opportunistic infections. In one prospective study
31 of 78 recipients acquired gastrointestinal infection by
adenovirus, rotavirus, coxsackievirus, or Clostridium difficile,7
and the importance of gastroenteritis caused by coxsackievirus
has been emphasised in a similar study.8 The mortality from
such infections is high. Cytomegalovirus infection is also a
major cause of death, usually from interstitial pneumonitis.
The infection is attributable in part to reactivation of latent
infection and in part to virus transmitted by blood transfusion
products including granulocytes.9 Susceptibility to infection
appears to result from the initial immunosuppression rather
than from graft-versus-host disease, but the risks may be
increased by any additional immunosuppressive measures
needed to control this complication. Furthermore, many of
the immunopathological features of graft-versus-host disease
are themselves attributable to reactivated infections.
The alternative approach to preventing graft-versus-host
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