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Therapeutic Conferences

Drug Allergy-I

FROM THE DEPARTMENTS OF THERAPEUTICS AND PHARMACOLOGY AND DERMATOLOGY, ABERDEEN UNIVERSITY

British Medical Journal, 1971, 2, 37-40

PROFESSOR A. G. MACGREGOR: Some years ago, when we
understood drug allergy rather less well and tended to miss
many of the systemic manifestations, we used to give students
long lists of drugs that caused rashes. We now concentrate on
teaching the mechanisms of immune response to drugs, the
clinical syndromes as they are related to these mechanisms,
and practical attitudes to treatment. Drug allergy may be
defined as any immunological response that results from drug
administration.

STUDENT: Does this mean that it's the same thing as drug
sensitivity or adverse drug reaction?

PROFESSOR MACGREGOR: There's a lot of loose talk and
loose thought. Most doctors use the term sensitivity to mean
an unusual susceptibility to a drug's effects or side effects-
such as digoxin intoxication or, to quote an example of a
genetically determined sensitivity, suxamethonium apnoea.
The term adverse reaction includes all unwanted effects of
drugs. It is best to specify the allergic or immune basis of
the "reactions" you see.

DR. R. A. MAIN: One must also not forget that at times
allergic and non-allergic mechanisms give similar syndromes.
But today we're going to talk about several patients in the
ward with interesting drug-induced allergic responses.

Case 1-Penicillin Allergy
HOUSE PHYSICIAN: This 22-year-old student was admitted
with lobar pneumonia. I was called to him 15 minutes after he
had been given the first injection of 300 mg benzypenicillin G.
He was cold peripherally, with a pulse rate of 120/minute
and blood pressure of 80/50 mm Hg, and he had a definite
expiratory wheeze.

DR. J. C. PETRIE: What did you do?

HOUSE PHYSICIAN: I raised the foot of the bed straight away
and gave him 1 ml of 1 in 1,000 adrenaline subcutaneously
and 100 mg of hydrocortisone intravenously. His blood pres-
sure and bronchospasm improved, but within two hours giant
urticaria developed with intense itching. An antihistamine-
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chlorpheniramine 4 mg eight-hourly-has controlled
pruritus and the urticaria is resolving.
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PAST HISTORY

DR. PETRIE: Did you specifically ask him about allergy to
penicillin before you prescribed it?

HOUSE PHYSICIAN: He said he had never had penicillin
before, and the doctor who referred him said that he had no
known allergies to drugs.

DR. R. A. WOOD: But he had had eczema in infancy. This
may be significant, as anaphylaxis is often more serious in
atopic people.

PROFESSOR MACGREGOR: Even so, patients don't get im-
mediate anaphylactic shock on their first exposure to a drug.
He must have had penicillin before. This may have been a
course prescribed in childhood-his mother will know. But
it could have been in milk or meat, as farm animals may get
antibiotics to treat infection or encourage growth. Did you give
the antihistamine right at the beginning?

HOUSE PHYSICIAN: No, it was only started two hours later
when the urticaria had developed. I pow realize that an anti-
histamine parenterally would have been more specific than
hydrocortisone.

DR. WvOOD: Yes, theoretically glucocorticoids aren't useful in
anaphylaxis. They don't inhibit the combination of antibody
with the antigen or influence the release or action of vasodilator
substances such as histamine and bradykinin which cause
hypotension and circulatory collapse in human anaphylaxis.
But if one gives an antihistamine promptly-say, chlorphenir-
amine 10 mg intravenously-the blood pressure should improve
rapidly. It will also minimize the urticaria and any angioedema,
which may sometimes endanger life, depending on its situa-
tion. Adrenaline, though not a specific antagonist of slow-
reacting substance and kinins, reverses the bronchospasm they
cause (see B.M.7., 23 January, p. 220).

DR. L. STANKLER: I agree with you about the need for an
antihistamine at the outset in this situation, but I think you
are wrong to object to using hydrocortisone. It may appear to
have no theoretical value but it is widely used and it may have
beneficial nonspecific actions.

1'ENICILLIN ALLERGY

PROFESSOR MACGREGOR: If Dr. Wood is right the postural
treatment was responsible for the circulatory improvement
in this patient. We should nowv turn to the mechanism of
penicillin allergy-a lot is known about it.

DR. PETRIE: Benzylpenicillin is not itself antigenic but various
metabolites are thought to bind to protein and become anti-
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genic. Several antibodies may be formed. When antibody is
fixed to the tissues (that's to say, it's of the IgE type), notably
to skin and mucous membranes, rechallenge with the antigen
may lead to a typical anaphylactic reaction-as in this case
(Fig. 1).
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STUDENT: But surely ampicillin causes rashes?

DR. STANKLER: Yes, it causes a specific maculopapular
eruption. This is not seen with other penicillins and occurs
in almost all patients with glandular fever who are given ampi-
cillin.

DR. WOOD: And sometimes penicillins cause severe skin
lesions.

DR. STANKLER: Erythema multiforme, exfoliative dermatitis,
and toxic epidermal necrolysis are the most serious, but these
are fortunately uncommon. Purpura and erythema nodosum
are also seen occasionally in patients who have had penicillin.

ANGIOEDEMA

Release of
SRS-A, Kinins
ADRENALINE

FIG. 1-Anaphylactic shock with penicillin. The serious features of
anaphylactic shock are thought to be due to the release of various sub-
stances. They respond to an antihistamine and to adrenaline.

PROFESSOR MACGREGOR: Fortunately this doesn't happen
often. Circulating antibodies (that is, IgG and IgM) are also
formed, which combine with further antigen before it can

reach tissue-fixed antibody. These antibodies, often known as

blocking antibodies, prevent anaphylaxis and only rarely cause

a clinical syndrome themselves.

DR. WOOD: There's another protective mechanism. Penicillin
metabolites may form bonds with one another and very little
antigen is formed.

DR. STANKLER: Characteristically penicillin anaphylaxis
occurs with benzylpenicillin G, and possibly the latter has a

special tendency to form a metabolite which is highly antigenic
when combined with protein. Fortunately anaphylaxis occurs

much less frequently than the less severe urticarial eruptions,
which may appear days to several weeks after starting therapy.

STUDENT: Are there urticarial reactions seen with all peni-
cillins?

DR. PETRIE: Yes; this cross allergenicity is thought to occur

because all penicillins are derivatives of 6-aminopenicillanic
acid and so produce similar metabolites.

DR. STANKLER: Fortunately the newer penicillins induce
milder reactions and anaphylaxis is rare.

DR. WOOD: For the sake of completeness one should add that
it has been shown that benzylpenicillin G is contaminated
with a highly antigenic protein impurity, which can itself
combine with reactive penicillin metabolites.

DR. MAIN: Purified benzylpenicillin G (Purapen) is available.
Why don't doctors use it?

DR. WOOD: The removal of the protein impurity does
reduce the occurrence of immediate reactions, though not the
milder reactions. That is no answer to your question, but
penicillin anaphylaxis is really quite rare and it takes a case

like this to remind us how dangerous it can be.

DR. STANKLER: It has also been shown that urticarial eruptions
with ampicillin occur less frequently when the drug is purified.

SKIN TESTING

HOUSE PHYSICIAN: What is the value of skin testing before
giving a penicillin?

DR. STANKLER: Few hospitals have the test substances. The
penicilloyl-polylysine test is positive in many patients who
then show no allergic response to penicillin, and this test is
sometimes negative in patients in whom anaphylaxis occurs.
Most false-negative reactions can be eliminated if other test
substances, including penicillin G and various metabolites, are
also used. However, these test substances may themselves
sensitize and may even cause anaphylaxis in those already
sensitized.

PROFESSOR MACGREGOR: There are many other antibiotics
available, and when there is any history of penicillin allergy I
avoid the penicillins altogether and don't need to carry out
skin testing.

HOUSE PHYSICIAN: But this patient would not necessarily
get anaphylaxis again with benzylpenicillin G.

PROFESSOR MACGREGOR: Possibly not, but he mustn't be ex-
posed to the risk. This allergy must be clearly written on the
outside of his case folder, and must be reported to the G.P.
in the discharge letter. Above all, the patient himself must
know to tell any doctor who ever treats him. By the way,
how did we treat his pneumonia?

HOUSE PHYSICIAN: With erythromycin. I had suggested
cephaloridine but hadn't realized that there was cross-allergeni-
city between it and the penicillins.

DR. WOOD: The incidence may be as high as 20,,. We didn't
want to run any further risks.

PROFESSOR MACGREGOR: Before we leave the subject of an-
aphylaxis I should mention that it is also seen occasionally
with salicylates, especially in patients with allergic rhinitis.
Anaphylaxis is also an occasional emergency in the x-ray
department following the injection of some contrast media.
Before active immunization against tetanus was one of the
routine inoculations in childhood, anaphylaxis was a complica-
tion of the use of antitoxin in patients who had had it before.
Our next patient illustrates a different problem, essentially

because a different mechanism is involved.

Case 2-Serum Sickness

HOUSE PHYSICIAN: This 42-year-old woman was very ill on
admission. She had developed generalized pain and swelling
of the joints, a high fever, and urticaria. She had a pericardial
friction rub with typical ST and T wave changes in the E.C.G.
There was blood and protein in the urine and microscopically
there were granular and hyaline casts. The blood urea was 60
mg 1./mm3, and the E.S.R. was 95 mm in the first hour.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5752.37 on 3 A
pril 1971. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 3 APRIL 1971

DR. PETRIE: When we went into it, there was a drug history.
She had had a course of tetracycline for bronchitis ending a

week before admission and was then given a polyvalent in-
fluenza vaccine.

PROFESSOR MACGREGOR: So either drug might have caused
these symptoms suggestive of acute serum sickness?

DR. PETRIE: Theoretically, certainly, but she has often had
tetracycline before. It was probably the vaccine. As the viruses
are prepared in eggs the antigen responsible for her illness is
probably some trace of foreign protein. These vaccines may
also cause anaphylactic reactions in patients who are hyper-
sensitive to egg protein.

DR. WOOD: How have you treated her?

HOUSE PHYSICIAN: We stressed that she must keep up good
fluid intake. She was given prednisone 30 mg six hourly and
an antihistamine, chlorpheniramine 4 mg six hourly. Now,
after seven days in hospital, we have stopped the antihis-
tamine and we are reducing the prednisone cautiously.

DR. WOOD: Glucocorticoids are certainly indicated in this
allergic reaction. Many of the features are due to the effects
of complexes of antigen, complement, and specific IgG anti-
body (Fig. 2). When there's a relative excess of antigen these
complexes are small, are not readily removed, and lodge in
small blood vessels, leading to inflammation. We now think
that a glucocorticoid inhibits the disruption of the polymorph
lysosomes and so reduces the release of hydrolytic enzymes.

SERUM SICKNESS

Antigen
/A \

Antibody Antibody
IgG. IM. IgE

CIRCULATING TISSUE-FIXED

COMBINE WITH RESIDUAL ANTIGEN

(AND COMPLEMENT)

IgG c IgG A c A

c A C c 19G c IgE-A
IgG c IgG A'cA

LARGE COMPLEXES SMALL COMPLEXES ANAPHYLACTIC
IN ANTIBODY EXCESS IN ANTIGEN EXCESS FEATURES

REMOVED BY
RETICULOENDOTHELIAL
SYSTEM

NO CLINICAL
SYNDROME

LODGE IN SMALL
BLOOD VESSELS
NOT REMOVED

VASCULITIS
NEPHRITIS
PE RICARDITIS
ARTHRITIS
FEVER

Steroids

BRONCHOSPASM
URTICARIA
ANGIOEDEMA

Antihistamine
Adrenaline

FIG. 2-Scrum sickncss. This is a complex reaction containing anaphy-
lactic fcaturcs that respond to an antihistamine and adrenaline. The
features duc to inflammation in small blood vcsscls are relieved by
stcroids.

HOUSE PHYSICIAN: What happens when there is excess

antibody?

DR. WOOD: Large complexes are formed, which are removed
by the reticuloendothelial system before they can cause any
vascular lesions.
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urticaria, were produced in the same way as in acute anaphyl-
axis, and should be treated in the same way.

PROFESSOR MACGREGOR: She's now much better and has no

residual urticaria or joint swelling. Her fever has gone and she
is now walking about the ward. But we shouldn't withdraw
the steroid completely for another two weeks or so.

SPECTRUM OF DISEASES

HOUSE PHYSICIAN: This patient has had acute serum sickness,
but surely this is part of a whole spectrum of diseases?

DR. PETRIE: Yes, at one end there is the syndrome we have
seen today. At the other there are syndromes resembling
systemic lupus erythematosus (S.L.E.) and polyarteritis nodosa,
with lesions in a large number of systems-particularly in the
skin and kidneys.

DR. MAIN: The skin changes depend on the severity of the
vascular damage and the size of the vessel involved. The
lesions are usually symmetrical and may include purpura,

urticaria, papules, nodules, vesicles, or haemorrhagic bullae.
In severe cases one may see cutaneous infarction and ulcera-
tion, and erythema multiforme and erythema nodosum may

occur.

HOUSE PHYSICIAN: Do we know now whether drugs actually
cause S.L.E.?

DR. PETRIE: Nobody has proved that drugs do induce or acti-
vate the features of systemic lupus. At times patients develop-
ing the disease are given various drugs and these may be
incriminated. But many drugs-notably procainamide,
phenytoin, isoniazid, para-aminosalicylic acid, and hydrallazine
-are associated with the development of symptoms or anti-
nuclear antibodies similar to those found in S.L.E. These
occur in only a small minority of patients who have usually
been treated with high dosage for some months. When the
drug is stopped the features may disappear, though sometimes
very slowly. The mechanism is not clear: there may be an

allergic basis and people are still arguing about the importance
of constitutional and environmental factors.

DR. WOOD: One interesting feature is that several of these
drugs are slowly metabolized by some patients. This suggests
that dosage is a factor.

PROFESSOR MACGREGOR: This is a reminder that allergic and
nonallergic mechanisms can result in similar clinical features.
We recently saw a patient with S.L.E. that may have been
induced by phenylbutazone. She didn't improve when the
drug was withdrawn. The symptoms settled following treat-
ment with steroids and azathioprine.
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PROFESSOR MACGREGOR: This patient had some anaphylactic
features as well?

DR. WOOD: Yes, there is some evidence that histamine is
released from platelets and this can lead to hypotension. The
other anaphylactic features, such as the bronchospasm and
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FIG. 3-Drug fever. This patient made a rapid clinical
and radiological recovery, but fever recurred and persisted
until the antibiotic was stopped.
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DR. WOOD: This is certainly a logical drug combination to
me. The anti-inflammatory effects of azathioprine are valuable
but it is doubtful if the immunosuppressive action plays any
useful part.

DR. PETRIE: Another allergic reaction, which seems to be
similar to that involved in serum sickness, is responsible for
drug fever. We had an example recently of a patient whose
fever persisted after clinical and radiological recovery from

pneumonia. The fever fell only when the penicillin was
stopped (Fig. 3).

STUDENT: Is drug fever common?

DR. WOOD: Probably much commoner than is recognized. It
is easy to miss.

(Part II of this.article will appear in next week's B.M.7.)

The Forgotten

IV- A Man with Motor
Neurone Disease

FROM A SPECIAL CORRESPONDENT

Motor neurone disease is not common and it has been said
that many general practitioners will never encounter a case
of their own. Many of those who do are oppressed by the
hopelessness of a condition for which no medical treatment is
available. The patient, who is usually a man, becomes aware
that his paralysis is increasing and that nothing is being done
for him; and his fears that he will eventually be completely
helpless will have to be confirmed. There are often some years
of increasing invalidism, during which he and his family are
faced with mounting strain, and the purpose of this article is
to indicate some of the problems and also some of the sources
of help that are available if energy and imagination are
brought to bear. The most important point about the man-
agement of these patients is that unless relief is brought about
speedily the patient's condition will have deteriorated past the
point where he will be able to use the means that have been
provided. Many patients with motor neurone disease spend
their last years waiting for one thing or another, which arrives
only when it is too late to be of value.
Mr. G.H. was a 36-year-old skilled mechanic who at the

beginning of 1964 sold his home and emigrated with his wife
and three young sons. In July he was diagnosed as having
motor neurone disease and was repatriated. He had no home
in England and he and his family stayed with different rela-
tives. They had no claim on the borough where they had pre-
viously lived to house them, and the borough in which they
were staying had no responsibility for someone who was not
living in rented accommodation. Even so, when it was obvious
that the family would have to be taken into care unless some-
thing was done, they were housed by the local authority. While
the family was setting up house again Mr. G.H. was sent for
a holiday in a home run by the Women's Royal Voluntary
Service.
By now he needed a wheelchair, and when an effort was

made to get him back to work with his old firm it was found
that the premises were quite unsuitable for a handicapped
man, and he was referred to the disablement resettlement
officer. It was realized that he was too ill for retraining but
he was recommended for assessment by an industrial rehabili-
tation unit. He never got there, because by the time a vacancy
arose he was too ill to take it. He was recommended for a
course in typing by the British Council for Rehabilitation;

the local authority paid his fees and an electric machine was
quickly forthcoming (I.B.M. can sometimes supply recondi-
tioned machines at low cost very quickly for the physically
handicapped). This was the only piece of apparatus which ar-
rived in time to be of use to Mr. G. H., who found it a great
stimulus.

Frustration and Despair

This was a very hard time for him and his wife. Mr. G.H.
knew he was progressing to total paralysis and his frustration
and despair overflowed into violence-both verbal and
physical. He used to strike at his wife with his crutch and
drive his wheelchair at her. Such reactions are in some degree
not at all uncommon; they may be shown even by intelligent
and normally sensitive men. Mrs. G.H., burdened with
nursing duties and family care, was wretched and it took
much time and effort to enable them to understand and
tolerate each other. A holiday was arranged for the whole
family under the auspices of the Shaftesbury Society.

Sexual relations were another difficult problem. Many text-
books say that sexual powers are usually lost, but medical
social workers believe this is far from being the case, and
that if doctors gave their patients the opportunity they would
reveal a great deal of tension and anxiety on this score. Men
may retain their potency when they have lost much of the
power in their skeletal muscles, and it needs great mutual
understanding if marital relations are to be maintained. Mrs.
G.H. broke down under the mental and physical strain she
was enduring, and her husband was placed temporarily in a
Cheshire Home to give her a short respite. While he was away
she was aware that his presence was a strain on the children,
who behaved much better when he was not there. Application
was made for his admission to a local authority home for the
young chronic sick-Mr. G.H. was still in his 30s-but the
waiting list was two years and it was realized that he would
not live that long. The regional hospital board, which had an
enlightened policy about its chronic sick, was also approached,
but the waiting list for a bed was just as long.

It was now felt that every effort must be made to make life
tolerable at home. The Samaritan Society of the National
Hospital for Nervous Diseases paid the television rental and
arranged another holiday. The occupational therapist obtained
ball-bearing arm supports so that he could continue to use
his typewriter and feed himself to some extent. An Invacar
had been ordered, but when it came he was no longer fit to
drive it. Finally, an electric wheelchair which can be operated
by anyone who can move a finger or blow through -a tube
was ordered. It took eight months to arrive, and when it came
Mr. G.H. was dying.
Many sources of help are available if they are sought. The
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