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CUTANEOUS REACTIONS TO PENICILLIN

C. D. CALNAN
Professor of Dermatology, University of London, The Institute of Dermatology,

St. Johns Hospital for Diseases of the Skin, Leicester Square, London, W.C.2.

THE purely cutaneous reactions to penicillin
are nowadays infrequent and relatively un-
important. They consist of varying degrees of
acute or chronic non-specific inflammation,
with or without abscess formation. They were
more commonly encountered with less pure
penicillins and depot preparations sometimes
injected intradermally or subcutaneously rather
than intramuscularly.

All other reactions with manifestations in
the skin are part of a general hypersensitivity
state, although they may not necessarily be
mediated by a specific antibody directed
against the drug. In this regard penicillin is
similar to sulphonamides in the very diverse
types of adverse reaction which it is capable of
producing. The factors determining the type
of hypersensitivity reaction in an individual
patient are mostly obscure, with the possible
exception of contact dermatitis. In the latter
case, the route of administration-application
to the cutaneous or a muco-orificial surface-is
of paramount importance.

In the United States, there are well over a

hundred preparations of penicillin available to
be fed, injected, spread, insufflated and sprayed
into every conceivable cavity and surface of
the body (Welch, Lewis, Weinstein and
Boeckman, 1957). Individuals who have never
received penicillin are a fast diminishing
group, a result of mass production and the
availability of this cheapest of all antibiotics.

Incidence
If one accepts any undesired or unexpected

sequela as a reaction to the drug, the incidence
of penicillin reactions can be very high, being
dependent partly on the criteria of the physi-
cian. Moore's (1946) figure is 0.56%, while
Cormia, Jacobsen and Smith (1946) registered
it as high as 60%. The variation is, of course,
partly due to uncritical acceptance of any
symptoms and signs, and partly due to the
absence of satisfactory methods of proof.
Well controlled drug trials have shown that
skin eruptions may be seen in patients receiv-
ing placebos as frequently as an active agent.
Saline injections can induce the rash, arthralgia,

by copyright.
 on M

ay 17, 2023 by guest. P
rotected

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.40.S

uppl.152 on 1 D
ecem

ber 1964. D
ow

nloaded from
 

http://pmj.bmj.com/


153

pruritus and fever of "serum sickness".
In an English venereal disease clinic 7,300
injections of four repository penicillins were
given to 895 patients over 11 years (Willcox
and Fryer, 1957). The reported incidence of
probable drug reactions was 2.9%, and of
possible reactions 4.8%. This experience is
representative of those of most physicians.

All too rarely are the reported reactions
related to the numbers of persons at risk, or
the quantities used. The Food and Drug
Administration of the United States surveyed
the reactions to antibiotics in 800 hospitals
over a four year period (Welch et al.,
1957). Of those attributable to penicillin there
were 793 cases of anaphylactoid shock, with
72 deaths (a mortality of 9%). The prepara-
tions used in these cases are shown in Table I.

TABLE I
Penicillin Preparations used in Instances of

Anaphylactoid Shock
(From Welch, Lewis, Weinstein and Boeckman, 1957)

Preparation Cases
Intramuscular injection ... ... 611
Intramuscular inj. + streptomycin 122
Intravenous + streptomycin ... 1
Tablets ... .. ... ... 35
Troches ... ... ... ... 4
Capsules ... ... ... ... 7
Oral suspension ... ... ... 3
Inhalation ... ... ... ... 4
Ointment ... ... ... .. 1
Nose drops ... ... ... 1
Skin test ....... ... ... ... I
Dental paste (with bacitracin &

streptomycin) ... 2
Syringe contaminated ... 1

Total ... ... ... ... 793

Deaths
63
9

72

It is chastening to note the cases from non-
injected preparations, and in some the amount
of the drug absorbed must have been very
small indeed.
During the same period there were 1,616

reactions classified as "not severe" (Table II)
but clearly there must have been a very much
larger number of minor reactions which
presumably did not merit attention. Urticaria
and/or angio-neurotic cedema account for the
vast majority.
A group of 36 general practitioners in

Australia (Hsu and Evans, 1959) surveyed
6,832 of their patients who had received peni-
cillin over a ten month period. A total of
88 (1.3%) developed reactions. The incidence
varied considerably with the preparations
used.

TABLE II
Manifestations of Moderately Severe Penicillin

Reactions (From Welch et al., 1957)

Reaction Cases Deaths
Urticaria and cedema ... ... 1,224 4
Other dermal lesions ... ... 319 6
Serum sickness reaction ... ... 65
Diarrhoea ...I ... ... ... 2
Local moniliasis ... ... ... 6

Total .. ... ... ... ... 1,616 10

Predisposing Factors
There are no marked age or sex differences,

although the Australian survey reported a
male/female ratio of 2 to 1. In the F.D.A.
survey the youngest patient with anaphylaxis
was two weeks and the eldest 89 years. The
highest incidence is in the 20 to 50 age group.

Genetic factors have not been stressed but
familial instances are not uncommon. Recently
I saw a man who developed cedema of the
face after an injection of the drug. Two (non-
identical twins) of his three children had had
swelling of the tongue and lips after receiving
oral penicillin.
Repeated dosage undoubtedly increases the

risks. The more often a patient receives peni-
cillin, the greater his chances of developing an
adverse reaction.

Opinions vary on the relevance of a per-
sonal or family history of asthma, hay fever
or atopic eczema. But there is a strong feeling
that atopic individuals are more susceptible to
anaphylactoid reactions. In the New York
survey (Rosenthal, 1962) of fatal cases, no
enquiry was made in 14, three suffered from
asthma, seven had a positive history, while in
three the relatives stated that the patient had
an atopic history. In only one was there a
negative history.
The route of administration is of great

importance. Injection direct into a vein or the
cerebrospinal cavities carries a considerable
risk. The vast majority of severe reactions
follow intramuscular injection (Table I), but
it is probably the most frequently used route.
In descending order of risk are the subcuta-
neous, intradermal, oral and topical routes.

Certain preparations of the drug appear to
be more hazardous. This was one of the
objectives of the study by the Australian group
of practitioners. They found that benzathine
penicillin produced an incidence of 3.8%
reactions, and procaine penicillin 1.4%, com-
pared with 0.5%/, with oral preparations. This
conclusion is in agreement with another study
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in which six out of 32 patients (15.60/%) on
monthly benzathine penicillin developed
reactions (Hsu and Evans, 1958).

Morphology
The patterns and microscopic appearances of

eruptions following penicillin therapy are quite
non-specific (Table III). Each of them may be
produced by other agents or appear without
identifiable cause.

TABLE III
Cutaneous Lesions Associated with Penicillin Therapy

Erythemas Erythema nodosum
Urticaria and cedema Erythema multiforme
Purpura Stevens-Johnson

syndrome
Bulla Henoch-Schonlein

syndrome
Exfoliative dermatitis Lupus erythematosus
Fixed erythema Periarteritis nodosa
--Ide reaction

The erythematous and urticarial reactions
are far and away the most frequent. In the
mildest forms they may be confined to the
local area of administration, such as round an
injection site, and may not spread further.
Sometimes it will be manifest as cedema only,
and in the case of lozenges may cause localised
swelling of the tongue, and the oral, pharyngeal
or laryngeal mucosa, and the face. The
erythema may be blotchy and macular,
maculo-papular or scarlatiniform. A special
variety is the fixed patch or patches which
become swollen or bullous and pigmented in
each attack (Canizares, 1951; Sobel, 1951;
Calnan and Verma, 1961). Urticaria may be
part of the serum sickness syndrome which is
manifest by fever, itching, cedema, painful
swollen joints, Ilymphadenopathy and eosino-
phi;lia. The incubation period is from five to 21
days, and it may last for days, weeks or months.
Occasionally the urticarial element persists for
months or years as a chronic urticaria.
Purpura may be an accompaniment of the

erythematous lesions or occur alone. It is of
the anaphylactoid type and unaccompanied by
thrombocytopenia. Occasionally, a widespread
bullous eruption is encountered and a num-
ber of instances of exfoliative dermatitis have
been reported, with some fatalities. Allergic
reactions to penicillin appear more frequently
in patients with an active dermatophyte infec-
tion and trichophytin sensitivity. In such
instances the drug may induce the appearance
of a characteristic trichophytide-like or -ide

reaction which may be vesicular and localised to
the hands and feet, or more widespread and
generalised when it is erythematous, papular or
follicular.
The clinical syndromes of erythema nodo-

sum, erythema multiforme and the Stevens-
Johnson syndrome, Henoch-Schonlein purpura,
and periarteritis nodosa which follow penicil-
lin therapy, have no special features. Systemic
lupus erythematosus has been attributed to, or
claimed to be aggravated by penicillin (Gold,
1951); but as with other suspected drugs there
is disagreement as to whether the mere pre-
sence of the L.E. cell phenomenon necessarily
indicates the systemic disease.

Diagnosis
The requirements for accurate diagnosis

should be (1) a history of exposure to peni-
cillin, (2) an eruption of an acceptable morphO
logical pattern, and (3) proof of specific hyper-
sensitivity to the drug. Only rarely are these
criteria satisfied. Many patients are unaware
that they have received penicillin. The label-
ling of all drugs by pharmacists and doctors
should help, as well as the habit of actually
telling the patient. But many sources of peni-
cillin are occult-milk foods, vaccines, dental
treatments, compound preparations and con-
taminated syringes. The allergenicity of peni-
cillin is not destroyed by boiling.
The greatest barrier to accurate diagnosis,

however, is the absence of a reliable in vitro
or in vivo test procedure. It is widely agreed
that the results of in vivo tests are quite
unreliable, being positive in far less than half
the known reactors. An intradermal test in a
patient while actually manifesting serum
sickness or soon afterwards may be negative.
The possible explanations for this phenomenon
are discussed elsewhere (Calnan and Verma,
1961). However, there seems little doubt that
the sensitivity wanes with time, sometimes
rapidly.
At present, it must be admitted that the

diagnosis of a penicillin reaction rests largely
on circumstantial evidence. Over the head of
every physician hangs a sword of Damocles-
the fear of anaphylactic shock. As a result of
it, I feel sure that penicillin reactions are
overdiagnosed and many patients' notes are
wrongly labelled "Allergic to Penicillin."
Such precautions undoubtedly provide for
safety, but not for accuracy. Some of these
patients have been re-injected without unto-
ward affect.

by copyright.
 on M

ay 17, 2023 by guest. P
rotected

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.40.S

uppl.152 on 1 D
ecem

ber 1964. D
ow

nloaded from
 

http://pmj.bmj.com/


155

In 1956 Feimberg and Feinberg made an
oft-quoted editorial statement. With reference
to the serum sickness syndrome they wrote, "A
person who has had this type of reaction is
more likely to experience a silmilar reaction a
second time, but, nevertheless, a large per-
centage of such people can take a second
injection with impunity." Alas, no evidence
is provided in support of the statement. Many
instances are reported of patients showing a
second reaction to penicillin, but few of
reactors receiving a second injection without
ill effects.
Most significant, however, is Myhre's (1956)

report of a patient who received one mega
unit daily for three days without trouble, after
experiencing a severe anaphylactoid shock
from penicillin two months earlier.

Test Procedures
Every effort should be made to prove peni-

cillin sensitivity by test procedures. A small
proportion of reactions are due to other con-
stituents of the preparations used. For
example, in contact dermatitis the base, pre-
servatives, or other additives should be
included in patch testing at the same time.
Procaine sensitivity accounts for a number of
reactions to depot penicillins and should
always be tested separately.
The details of the investigational methods

have been described by Dr. Parker, and
the penicilloyl polylysine antigen test by Dr.
Levine. Whatever method is used with
standard penicillin solutions, it must be admit-
ted that the majority of patients give negative
results when tested within a few weeks or
months of a clinical reaction. Even the most
extreme examples of sensitivity diminish with
time. Borrie's (1961, 1963) patient gave a
positive reaction to 1 unit of penicillin, but
two years later was far less sensitive.

Bettley, Price and Shrank (1962) and I
(Calnan and Verma, 1961) have independently
failed to confirm the claimed advantages of a
test antigen made by incubating penicillin G
with gamma globulin (Rajka and Vincze, 1958).
The greatest success had been achieved by

Shelley (1963) using his in vitro basophil
degranulation test. In his hands it appears to
be entirely reliable, but it is disappointing that
even after two years, it has not proved tech-
nically satisfactory in most other laboratories
though confirmed by Katz, Gill, Baxter and
Moschella (1964) with his help. Their false
negative figure is 35%. One hopes that other

workers will persist in their efforts, and that it
will become a practical routine procedure.
The test for hamagglutinating antibodies is

also not yet entirely reliable; positive reactions
vary from 50-100% with an average of 67%
(Van Arsdel, O'Rourke, Horan and Kuma-
saka, 1963), and there is the added problem of
false positives.

TABLE IV

Conditions for which Penicillin was Administered in
30 Fatal cases of Anaphylaxis

Respiratory infection 16 Varicose eczema 1
Venereal disease 5 Paronychia.......... 1
Erysipelas ........... 1 Skin Rash ..........1
Abscess ............. 1 Sprain .............2
Ulcer .............. 1 Surgery .............

Prophylaxis
Attention to a number of common sense

precautions will help to keep the incidence of
reactions to a minimum, and diminish their
severity.

1. All patients should be asked if they
have received penicillin previously, and
whether or not they showed any adverse
reaction to it.

2. Penicil-lin should only be prescribed for
sound therapeutic indications, which the
physician should feel able to defend in
the case of a reaction. In a series of
763 patients studied in New England,
only half the prescriptions were consi-
dered justifiable; while it has even been
suggested that no more than 5%/O
of all the prescriptions in the United
States can be justified. Especially
revealing is the list of clinical conditions
for which the drug was given in 30 cases
of fatal anaphylaxis in New York City
(Table IV).

3. The dosage used should be the minimal
commensurate with the therapeutic needs.
There is no merit in the sledge-hammer
approach of overdosage.

4. The route of administration used should
be the safest one, having regard to
therapeutic requirements. The order of
preferences is oral, subcutaneous, intra-
muscular, intravenous.

5. The preparation used should be the
safest compatible with the patient's
needs. More reactions occur with benza-
thine penicillin and depBt types.
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6. Be prepared for reactions. Emergency
facilities should always be immediately
available, although in many fatal cases
death is so instantaneous that they could
not have saved life. The emergency pack
consists of a tourniquet, an intravenous
infusion set, five per cent dextrose saline,
epinephrine, diphenylhydramine HC1,
airways and oxygen, hydrocortisone for
intravenous use, and penicillinase
(Neutrapen).

Can one administer any prophylactic at the
time of giving the drug? Antihistamines mixed
with penicillin are valueless. Corticosteriods
could be of value and should be used in the
very rare instances when a patient is suspected
of being penicillin sensitive and requires the
drug in preference to other available
antibiotics.

Treatment
If a patient with shock does not die instan-

taneously, the treatment is:
For urticaria or the serum sickness syn-

drome epinephrine (0.5 to 1.0 ml. of a 1
in 1,000 solution) should be given first, and
repeated if necessary; it can be followed by
intravenous aminophylline (250 mg. in 10 ml.).
For more severe cases, system corticosteroids
are the most valuable, while for cases of
average severity, full dosage of anti-histamines
are indicated. Both drugs should be continued
for about two weeks after the reaction has
subsided. Penicillinase (1 million units in 2 ml.)
should only be used for severe cases.
Apart from these measures the treatment

is symptomatic. The patient and his family
doctor must be informed of his hypersensi-
tivity and of the risks of future penicillin
administration. His medical records must be
marked in an appropriate way.

Desensitization to penicillin is possible for
both immediate type allergy, and contact
dermatitis, but is now rarely used because of
the availability of alternative antibiotic and
chemotherapeutic agents.

Summary
Hypersensitive reactions to topically applied

penicillin are manifest as contact dermatitis.
A positive patch test is obtained without diffi-
cuity and the antigenic determinant is in the
penicillin nucleus.

Cutaneous reactions to systemic penicillin
are very diverse. The incidence is usually
below 5%. Diagnostic test procedures are
inadequate. Hence, diagnosis is based on
circumstantial evidence and the morphology of
the skin eruptions. None of the latter are
diagnostic but include erythemas, urticaria,
purpura, bullous lesions, exfoliative dermatitis,
erythema nodosum, erythema multiforme and
some disease syndromes such as lupus erythe-
matosus and periarteritis nodosa.

Patients who receive repeated doses, are in
the age group 20 to 50, and those who have
a history of atopy, are more susceptible.

All forms of skin tests are frequently nega-
tive. The "hypersensitivity" may not be
permanent. The mechanisms of reaction may
not all be antibody based.
Treatment is mainly symptomatic. Peni-

cillinase may be helpful. Desensitization is
possible. Prophylaxis with antihistamines is
not effective.
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