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Allergic exanthemas caused by drugs have become quite
common with the enormous increase in our therapeutic arsenal,
especially as many of the new drugs are allergenically potent.
On the other hand many infections may give rise to an ex-
anthema which is not a normal symptom of the disease but a
reaction particular to tbe indivual. Less well known is the fact
that the mucosa especially in the orifices of the body may be
involved in the allergic reaction in a multitude of ways.

These problems have been studied for fifteen years, parti-
cularly the severe forms of febrile mucocutaneous syndromes
which go by many names {Erythema exudativuvi multifonne
pluriorificialis sive major ( i ) , Ectodermosis erosiva pluriori-
ficialis (5), Rendu-Fiessinger's syndrome (5, 6), dermatosto-
maiitis (2), Stevens-Johnson disease (9), mucocutaneous
ocular svndromc (7), mucocutaneous respiratory syndrome
(8).

These various syndromes may be different forms of an
allergic reaction. This opinion was advanced in 1948 (10),
and in 1956 M'as further supported by experimental evidence
in studies of probenecid-penicillin allergy (11), in whicb
exanthema and fever combined witb various mucosa! mani-
festations were provoked.
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Thus there is no question of separate diseases but a syn-
drome developed in various ways. The designation Syndroma
mucocutaneum febrile entirely covers the symptomatology.
For the diagnosis to be made there must be fever, exanthema,
and involvement of at least two orifices. In barely onetbird
of the cases is the exanthema of the multiform exudative type,
it is usually a maculopapulous, often symmetric, haemorrhagic
eruption, but may also be morbilliform and scarlatiniform.
The orifices exhibit different degree of inflammatory pro-
cesses, being frequently membranous and ulcerous. The fever
is often high and lasts on an average one week.

In the course of these studies (12) it was shown, that the
syndrome may develop in conjunction with certain infectious
diseases (streptococcal infections, salmonellosis, mononucleo-
sis, primary atypical pneumonia, hepatitis epidemica, vaccinia
and adenoviral infections) without administration of drugs.
But it may also be caused exclusively by drugs (barbiturates,
antiepileptics, mercury, sulphonamide, acetylsalicylic acid,
codeine, meprobamate, butazolidine). Alimentary causes are
also probable in some cases. Pathogenesis will be dealt with,
in detail in a future paper.

Since the syndrome may be caused both by infection and by
drugs, a combination of the two should provide a very favour-
able soil for it. In order to be able to assess the role of the
drug under these circumstances, a test would be desirable. It
was therefore decided to try the thrombocyte test. In allergic
manifestations, thrombocytes quite often diminish in tbe peri-
pheral blood. In an attack provoked by probenecid-penicillin
the nuinber of thrombocytes fell to 20,000. A total of 47 pa-
tients were examined in the acute stage: three had less than
50,000 thrombocytes, ten between 50,000 and 100,000, eight
101,000-150,000, and nine 151,000-200,000. The subsequent
rise was pronounced in all cases except three. The mean value
in the first test was thus 146,000 and in the second 295,000.
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TEST

A dose of the suspected drug was given on an empty stom-
ach. The quantity was usually the same as the patient had had
previously, sometimes half the previous dose. The thrombo-
cyte count was taken before administering the drug and there-
after each half-hour for two hours. A lowering of the count
by at least 20 per cent was regarded as a positive reaction.

MATERIAL

The tests were made on 29 patients with febrile mucocu-
taneous syndrome. Twenty-seven of them had an acute infec-
tion, the remaining two showed no such symptom. The test
was not made until the syndrome had been absent for at least
some days. Two other cases of febrile allergic exanthema have
been included in wh-ich the outcome of the test was of special
interest for the subject of the study.

RESULTS

The patient often developed a clinical reaction in the form
of erythema or exanthema, sometimes of conjunctivitis, enan-
thema and even fever. Usually this clinical response did not
come so quickly as to be apparent during the thrombocyte test,
but later in the day or on the next day. The results are shown
in table i, which lists the 19 of the 29 cases which responded
positively to the provocation, as well as the two additional
cases of allergic exanthema.

A comparison of the results for the cases of febrile muco-
cutaneous syndrome shows the following:

Clinical reaction and positive thrombocyte test 5
Clinical reaction 11
Positive thrombocyte test 3
Negative 10

Total 29
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Case 2. Thrombocyte test and clinical rcactiun after acftvlsalicylic acid,
codeine and bromide,

Of the skin reactions three were erythema, two being ge-
neralized and fairly severe with pronounced itch (case records
4, 8), and one more local (case record i ) . The exanthemas
consisted of more or less diffuse maculopapulous efflore-
scences. Conjunctivitis occurred in six cases, enanthema in two,
and rise of temperature in nine. The onset of the clinical re-
action came at the earliest after l hour and at the latest after
27 hours (mean 7 hours), the rash lasting from a few hours to
four days. In some cases the duration has not been specified.

The situation is often complicated by the fact that the pa-
tient has been given several drugs or a mixed drug. Thus an
exact investigation requires testing not merely of each drug
but also of their ingredients. Smgle drugs or ingredients which
this study has shown can provoke reactions with skin symptoms
are acetylsalicylic acid (cases i, 3), codeine (case 2), pro-
benecid (cases 7, 9, 11, 13), Sala/.opyrin (case 8), sulpha-
inethoxypyrida/.ine (cases 16, 17, 19) and quinine sulphate
(case 10).

In case 2 the patient had taken magnecyl codeine (acetyl-
salicylic acid codeine), and also bromide. The thrombocyte
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test was positive for all three ingredients, but remarkably
enough the most marked reaction came after codeine, when
exanthema as well appeared (Fig. i ) . In this context the pa-
tient with erythema nodosum (case 20) is of interest. This
patient, too, had taken niagnecyl codeine. The thrombocyte
test was positive for codeine, but not for acetylsalicylic acid
+ codeine. The combination, on the other hand, produced a
clinical response with urticaria on shoulders, chest and back.
Case 10, in addition to Sulfdurazin, had had a drug constisting
of four ingredients, but a reaction appeared in response to
quinine sulphate alone. The patient who had had Saridon (case
6) reacted clinically to the mixed drug, but in the thrombocyte
test only to one ingredient (Persedon).

The drug probecillin consists of benzyl penicillin G and
probenecid, which delays the excretion of penicillin, thereby
raising its level in the blood and prolonging its activity. Both
penicillin and probenecid have allergenic potency. In prophylac-
tic trials by .fi^rrji ScFari^r (3) against streptococcal infections,
penicillin produced skin reactions in 90 of 33,827 persons
(0.27 % ) . Boger & Strickland (4), in a review of the lite-
rature, found skin eruptions from probenecid in 30 of 2,502
cases (1.35 % ) •

In the tests concerning probenecid-penicillin allergy (11), re-
ferred to above, Probecillin (penicillin G -|- probenecid) gave
delayed reactions in a very high percentage of streptococcal
infections (20 % in scarlatina, 8 % in other streptococcal
diseases). On the other hand penicillin G alone produced no
reaction.

If we now look at the five patients treated with Probecillin,
only one reacted positively to penicillin G in the thrombocyte
test. The same patient had a pronounced clinical reaction after
probenecid (case 7, fig. 2) . In one case, furthermore, pro-
benecid produced positive reactions both in the thrombocyte
test and clinically (case 11), in three cases clinically alone (7,
9, 13), and in the fifth in the thromocyte test alone (15).

Manifestly probenecid has the strongest allergenic effect.
But penicillin, too, may be of significance. In my comparative
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Thrombocyte renctinn after penicillin G and probenecid. Clinical reaction
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test Vebecillin (penicillin V + probenecid) gave rise to a still
higher percentage of reactions (scarlatina 45 %, other strepto-
coccal diseases 22%) than Probecillin (11). The difference was
statistically significant. Whether this is due to higher concentra-
tion of penicillin in the blood or to the type of penicillin is
unknown.

Case 21 is of interest as example of the provocative effect
of penicillin V (fig. 3). A 4-year-old boy with sinusitis de-
veloped serious swelling on the back of the hands, maculae on
the back and petechiae on the trunk on the third day of treat-
ment with penicillin V. The treatment was discontinued. A
thrombocyte test after disappearance of the symptoms was
entirely negative, but exanthema appeared on the neck after
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3 hours. Treatment was reinstitiited for four days, during
which the exanthema became increasingly widespread on face
and trunk, accompanied also by conjunctivitis. After the last
dose of the drug a new thrombocyte test was highly positive
(70 %).—In case 18 penicillin V calcium yilded a positive
thrombocyte test.

Thrornboc. PerV Thrombocyte test
'(10a000x2) (100,000 units)

1 I 1
Ex. ^—^^-^^-^ Ex.
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200 Ex. increases, conj.
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0
3 i T 7 l '3dciys7clays" M2 1I/2 2'"2 idays I/2 ,1/2

0 1 2 3hrs 0 1 2hrs

Fig- 3-
Case 21. Allergic syndrome caused by penicillin V and the thrombocyte

reaction at the beginning and end of the test.

Thus both penicillin and probenecid have an allergenic
effect, though the latter is most active. They presumably po-
tentiate one another, since the combined drug produces a great
increase in reactions, compared with the two drugs individu-
ally. The high incidence of allergic reactions in my trials in
streptococcal infections, on the other hand, was manifestly oc-
casioned also by the nature of the disease (the highest in-
cidence occurred with scarlatina).

It has been found that sulpha drugs may cause the syndrome.
A sulpha compound had been taken by a person without acute
infection—who ,,thought it was a vitamin"—^with resulting
development of symptoms. In the present material one case
(8) occurred after Salazopyrin, three (cases 16, 17, 19) after
sulphamethoxypyridazine, and three (cases 4, 5, 14) after
combined drugs, all with positive clinical response to provoca-
tion. Only one patient (case 4) had a positive thrombocyte test
as well.
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It is evident that, when reactions may be caused both by
penicillin and by sulpha, a drug such as Triocillin which con-
tains them both can give rise to allergic syndromes (case 12).

Ten patients reacted negatively to provocation. In a patient
with mononucleosis in which the syndrome appeared after
treatment with Probecillin for seven days, the thrombocyte test
showed a decrease of only 9 per cent after penicillin G and
combined drugs and was entirely negative after probenecid.
Especially remarkable, however, is that no less than four
patients had primary atypical pneumonia, in one case treated
with sulpha - Gantrisin - (2 days), one Sulfadon (3 days)
+ DBED penicillin (i injection), one Probecillin (2 days)
+ acetylsalicylic acid, and one acetylsalicylic acid -\- diemal-
phenacetin (6 days). Tests with all drugs were negative. There
is reason to suppose that the nature of the disease was the
decisive factor. Moreover the drugs had been given for a
fairly short period, so that there was probably no time for
sensitization to develop. The same may be said of the remain-
ing cases, with the exception of one in whom the syndrome was
probably caused by butazolidine after 5 months of treatment.

The drug may nevertheless be of significance without its
effect becoming apparent through provocation tests. The dose
may be too small or the second component—the underlying
infection with its antigen-antibody reaction—may have dis-
appeared. One knows, too, that after certain drugs, such as
antiepileptics and Salvarsan, the antigenic potency often expires
after the allergic reaction has broken out. This have been seen
in certain cases of probenecid-penicillin allergy.

The clinical reactions were twice as numerous as the re-
actions to the thrombocyte test (16 patients against 8). The
thrombocyte test in isolation was positive in three patients,
the clinical test in eleven. Even if it has been found that the
thrombocytes often diminish in number in the mucocutaneous
syndrome, the reaction is not absolute and is generally fairly
slight (see above). It is, moreover, quite natural that the
provocation chiefly affects the skin and mucosa. These are
obviously the organs which react to these allergens. The

17 Aaa Allergologica, XVII, j
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thrombocyte reaction may perhaps be an indication of a more
advanced stage of the allergic syndrome. This is illustrated by
case 21 (fig. 3) . The thrombocyte reaction was positive only
after the patient had been treated for some days.

The results ot all tests made in the 21 positive cases are
compared. Altogether 41 tests were made, the 31 positive
reactions being shown in table 2. The + and —signs for
each individual test are placed in corresponding positions in
the columns for thrombocyte and clinical reactions.

TABLE 2

Drug Thiombotytt-
react ion

Clinical
re^ccion

Acet. sal. ac — 4 +
Codeine + +
Acet. sal. ac. + codeine —
Persedon -(-
Saridon —
Bromide +
Quinine sulphate +
Sulpha: Salazo-sulphapyridine —

Comb. drugs +
Sulphamethoxypyridaziiie

Probeciilin: Penicillin G -|-
Probenecid -| — +

Penicillin V -|- +
Triocillin (pen. V -|- Comb, sulpha drugs) —

Total 13 + 17 —

+

_{--}- +
-f |- -\-

4- + + I
+ —

18 + 12 —

It is seen that there were 13 positive thrombocyte reactions
against 18 clinical. The incidence of reactions to analgetics
was roughly the same in both tests, whereas sulpha produced a
positive clinical response in all seven cases, though only one
of them was positive also in the thrombocyte test. The majority
of positive reactions are clinical too with probenecid. Compar-
ing sulpha and penicillin, one finds that the latter must have
a considerably lower allergenic potency. As regards penicillin,
it is the combination with probenecid that has been the most
decisive factor in the allergic reaction.
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D I S C U S S I O N

Syndroma mucocutaneum febrile, which covers a number
of conditions often described previously as separate diseases
or syndromes, is an allergic reaction. This has been shown
by the author earlier and is further supported by the present
study. The syndrome may appear in response to certain dis-
eases and to certain drugs. The ,,right" combination of dis-
ease and drug should afford particularly favourable condi-
tions for the syndrome to manifest itself. The role of the
drug under such circumstances Is illustrated by this study of
the reactions to provocation. The thrombocyte test showed
fewer positive results than the number of clinical reactions.
Nineteen of twenty-nine examined patients reacted positively:
to the thrombocyte test in three cases, clinically in no less than
eleven, and by both forms of reaction in five. The explanation
is principally that the skin and mucosa are the organs mainly
affected in this syndrome.

The diseases from which the patients were suffering con-
sisted in five cases of haemolytic streptococcal infections, in
two of pneumococcal. Four patients had infectious mono-
nucleosis, two primary atypical pneumonia, and one an ade-
noviral infection. The aetiology in three cases could not be
established, and two patients were without infection.

Of the various drugs used for treatment, positive reactions
were obtained to acetylsalicylic acid and codeine, alone or in
combination, bromide, quinine sulphate (ingredident in one
agent), and the complex drug Saridon. Sulphonamides, in one
case in the form of Salazopyrin, in three in the form of com-
bined drug, and in three as the longacting sulphametoxypyri-
dazine, likewise produced positive reactions. Penicillin G and V
as well had allergenic action, though far weaker than the
sulphonamides. The combination of penicillin and probenecid
makes for extremely high allergenic potency, as pointed out
by the author previously and confirmed by the present trials,
probenecid being the most active agent from the provocation
aspect. As might be expected, positive reactions were also
obtained with combinations of penicillin and sulpha.

17*
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In the majority of the cases the basic disease (streptococcal
infection, mononucleosis, primary atypical pneumonia) may
itself produce the syndrome, as the author has found in a
larger clinical series, but the provocative role of the drug is
clearly documented by the outcome of the tests. In fifteen of
the cases the drugs had been administered during so long a
period (4 days to 2 weeks) that a delayed reaction was likely.

In the ten negative cases—one streptococcal and one pneu-
mococcal infection, four primary atypical pneumonia, one
mononucleosis, one rheumatoid arthritis, two infections of
unknown aetiology—the disease was probably of more de-
cisive importance. In eight of them the drugs had been given
during a fairly short period, so that there was less likelihood
of sensitization.

SUMMARY

The role of drugs as the cause of syndrovia mueocutaneum
febrile is illustrated by provocation reactions. In nineteen of
twenty-nine patients, trials with suspected drugs produced
positive reactions clinically or using the thrombocyte test.
Clinical responses were more frequent than positive throm-
bocyte reactions, probably because the skin and mucosa are
the organs principally concerned in the syndrome. The reaction
appeared in response to acetylsalicylic acid, codeine, bromide,
(juinine sulphate, Saridon, Salazopyrin, combinations of sulpha,
and sulphamethoxypyrida/Jne. Penicillin G and V also pro-
tluced some reaction, especially in combination with pro-
benecid. The combination with sulpha may have the same
result. The underlying infection was in most cases of a kind
such as to induce the syndrome ,but the provocative role of the
drugs was documented by these trials. In the ten cases with
negative provocation tests the disease was probably of more
decisive importance.
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