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Doctoral students and the
supervisor's role
What higher degrees are appropriate to medicine is a matter
of controversy. Some would favour a universal doctorate of
medicine; others a doctorate of philosophy; yet others opt
for specialty such as a mastership of surgery. None can fail,
however, to profit from a delightful document from the
Science and Engineering Research Council which sets out an
approach to good supervisory practice for any or all.' The
familiar things that are talked about in common rooms but
rarely rationalised in committee are sketched out here.
We all welcome doctoral students, but we do not always

accept the responsibility that goes with our acquiescence.
As the Science and Engineering Research Council reminds us,
we believe that we lack deficiencies in supervising our
amanuenses but this is not true. Too often we bask in numbers
and relax in commitment. The story goes on by reminding
us of the time constraints which govern doctoral research
work and the need to set a proper and effective programme.
Here there is a dissociation between supervisors' expectations
and students' achievements. The former have well defined
(in their mind) objectives; the latter get diverted into other
channels, particularly in these days of computer "hackery,"
where the mastery of a technique displaces the imperative
to get together a body of work which will impress the
scientific establishment. Milestones should be defined ahead
and adhered to as the student's development proceeds. Not
only is there a need to teach students research techniques but
they must also learn to get their professional act together,
finding out how to "organise their affairs, something they
will certainly have to do if they are going to make a success
of any job in later life."

Beginnings, middles, and ends are dealt with in detail. How
much the student should originate and how much the
supervisor should intrude will always be a matter of
controversy, but the Science and Engineering Research
Council seems to come down in favour of a well supervised
studentship, something which may not always appeal to the
independent medical mind.
The last, and ultimately the most important, thing is

drafting the thesis. Early on time should be spent in laying

out a plan, though the final thesis should be the student's
own effort. Again a realistic timetable is essential and is
sketched by the Science and Engineering Research Council.
One final point which is a fact of life to most of us in charge
of higher degree programmes is that if one promotes an
individual researcher because he has nearly reached doctoral
standard, he may not finally achieve the coveted doctorate.
As the report says with impartiality, this may not be bad for
science but it does have an impact on salary scales and
promotion. In medicine we have yet to learn how to balance a
track record against a thesis. They should have different if
complementary roles in the development of a career but that
obvious conclusion needs to be recognised by both academics
and those who sit on appointment committees for substantive
positions in the NHS.

H A F DUDLEY
Professor of Surgery,
St Mary's Hospital Medical School,
London W2 INY

Christopherson D, Boyd RLF, Fleming I, et al. Research student and
supervisor. An approach to good supervisory practice. Swindon: Science
and Engineering Research Council, 1983.

Allergy to penicillin
Allergy to penicillin gives rise to a wide variety of clinical
syndromes.' Immediate reactions include anaphylaxis, angio-
oedema, urticaria, and some maculopapular rashes. Late
reactions include those with a well defined immunological
basis such as serum sickness like reactions, haemolytic anaemia,
and acute interstitial nephritis and others which are less clearly
immunological, such as some cases of neutropenia and the
maculopapular rashes produced by ar.picillin. Immediate
reactions are mediated by IgE antibodies, whereas IgG anti-
bodies are responsible for at least some of the late reactions-
for example, serum sickness and haemolytic anaemia.1

Accurate figures for the incidence of allergic reactions to
penicillin are not available. The overall incidence has been
estimated to be between 1% and 10%l 2 in different studies,
and anaphylactic reactions are thought to occur in about one to
five per 10 000 patient courses of treatment.3 Fatal anaphylaxis
is very rare, but anaphylaxis due to penicillin has been said to
cause 400-800 deaths a year in the United States.1 Only 22
deaths attributed to acute reactions to penicillin were reported
to the Committee on the Safety ofMedicines between 1964 and
1983 (personal communication).

Allergic reactions in general are more common with the
semisynthetic penicillins3 but anaphylaxis is usually due to
benzylpenicillin. Anaphylaxis usually occurs after intravenous
administration but has been reported after oral administration.4
The chemical basis of penicillin allergy is complex and

incompletely understood. Penicillins are low molecular weight
substances which are not themselves antigenic but give rise to
a number of different antigenic determinants either by
metabolism in vivo or by breakdown in vitro before ad-
ministration.1 5 The major antigenic deterninant is the
penicilloyl group derived from the P-lactam ring of the
penicillin nucleus, and most allergic reactions to penicillin are
due to antibodies specific for this group.' Other penicillin
breakdown products such as penicillamine and penicilloic acid
may also act as haptens and are known as the "minor deter-
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minants." Although quantitatively less important, the minor
determinants are thought to be the antigens responsible for
most episodes of anaphylaxis and other immediate reactions.
The major and minor determinants act as haptens which
become antigenic either by combining with tissue macro-
molecules in vivo or by the formation of penicilloyl polymers in
vitro.5 Less commonly they become antigenic by combining
with macromolecular contaminants and carbohydrates in
commercial penicillin preparations.5 These antigenic deriva-
tives of penicillin are readily formed in aqueous solution even
at neutral pH. Neftel et al have shown that the formation of
IgG penicilloyl specific antibodies in patients treated with high
doses of intravenous benzylpenicillin can be prevented by
using freshly prepared solutions given as a bolus rather than
by infusion.6 More recently they have shown that using freshly
prepared bolus doses of benzylpenicillin greatly reduces the
incidence and severity of reactions due to high dose intra-
venous benzylpenicillin.7

All penicillins contain the 6-aminopenicillanic acid nucleus,
from which the major and minor determinants are derived, so
that patients giving a clear history of allergy to any penicillin
must usually be assumed to be allergic to all. This begs the
question of what is a clear history of penicillin allergy. Many
patients labelled "allergic to penicillin" have subsequently been
given the same or other penicillins without ill effects. For
example, in one study of patients in general practice 78 out of
a list of 2100 were recorded as allergic to penicillin but of the
28 who were re-exposed only four reacted again.8 In most cases
the patient had probably been wrongly labelled in the first
place, but some immunologically mediated reactions may not
recur, especially if a long time has elapsed since the initial
reaction. In making a diagnosis of allergy to penicillin, imme-
diate reactions such as anaphylaxis, angio-oedema, and
urticaria probably always indicate allergy, but maculopapular
rashes are more difficult to interpret. This is particularly true
ofmaculopapular rashes with ampicillin and related penicillins,
the exact pathogenesis of which is uncertain. They are more
common than with benzylpenicillin, with an overall incidence
of 5-10%, and in patients with glandular fever, cytomegalo-
virus infections, and chronic lymphocytic leukaemia the
incidence approaches 100 .1 They do not appear to be
mediated by IgE and they may not always have an immuno-
logical basis.9 It has been suggested that in patients with
glandular fever the reaction may be due to allergy caused by
an immunological abnormality induced by the disease."' Many
patients who develop a maculopapular rash with ampicillin can
be safely treated subsequently with penicillins. This does not
apply, however, if the original reaction was urticarial, and an
accurate description of the reaction is therefore important.9
Cross allergenicity exists between penicillins and cephalo-
sporins. The basic structure of cephalosporins is similar to that
of penicillins, and similar antigenic determinants are formed.'
Administration of cephalosporin may induce synthesis of
antibodies11 against penicillin, and patients allergic to penicillin
may react also to cephalosporins.1 The risk appears to be about
10%,.

There is no convenient and absolutely reliable method of
identifying patients at risk of developing IgE mediated
reactions to penicillin. As already discussed, a history of
"penicillin allergy" may be unreliable, and even if an accurate
history of the original reaction can be obtained its allergic basis
may remain in doubt. Furthermore, if the reactions occurred
many years previously patients may no longer be allergic and
may tolerate penicillin without reaction. Conversely, a negative
history is not always a guarantee of safety, as it will not identify

patients sensitised by their last exposure. Most fatal allergic
reactions to penicillin have occurred in patients with no
history of penicillin allergy.

In expert hands skin testing can be helpful in defining a
patient's current allergic state. In a recent study'2 using
reagents which included both the penicilloyl hapten-as
penicilloyl polylysine-and a mixture of the minor deter-
minants a negative result reliably identified patients who could
safely be given benzylpenicillin, though it may not always have
identified patients sensitised by other penicillins. Furthermore,
false negative skin test results may be obtained if the test is
carried out too soon after a reaction.12 Skin testing carries a
definite though small risk of producing anaphylactic reactions
and this risk is probably not acceptable in patients with a
definite history of anaphylaxis to penicillin.'3 Prick tests are
safer than intradermal testing, but many positive patients will
not be detected unless intradermal tests are used.'2 Un-
fortunately, the complete range of test reagents is not readily
available, and routine testing outside specialist centres is not
practicable.

In general, therefore, patients who give a convincing history
of penicillin allergy should not be given any penicillin unless
they have a serious infection for which no other antibiotic is
suitable. In patients with a history of anaphylaxis penicillin
allergy should be accepted as proved, but in other cases skin
testing may be useful to identify patients at risk. Even patients
with negative skin test results should be treated initially with a
small test dose under close supervision. For patients with
positive results desensitisation may be considered, and a high
success rate has recently been reported using increasing oral
doses of benzylpenicillin or carbenicillin.'4 Cross reactions to
cephalosporins cannot easily be predicted, and cephalosporins
should be avoided if possible in patients allergic to penicillin.

LINDA BEELEY
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Drug and Therapeutics Unit,
Queen Elizabeth Hospital,
Birmingham B15 2TH
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