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Erythema Multiforme during GM-CSF Therapy
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A §52-year-old Caucasian man treated with granulocyte-macro-
phage colonystimulating factor (GM- CSF) developed a cutane-
ous eruption on legs and ankles with clinical and histologic
features of erythema multiforme. Laboratory studies indicated
that the eruption occured at the time of peripheral blood lym-
phocyte recovery and that it was coincidental with serum peaks
of interleukin-1 (IL-1), interleukin-2 (IL-2), interleukin-6 (1L-6)
and tumour necrosis factor-alpha. We postulate that GM-CSF
provoked erythema multiforme in a predisposed individual as a
consequence of either an inappropriate cytokine secretion or of
an abnormal amplification mechanism following lympocyte re-
covery. Key words: Granulocyte-macrophage colony-stimulating
factor; Non-Hodgkin’s lymphoma; Cytokines.

(Accepted August 2, 1993.)
Acta Derm Venereol (Stockh) 1994; 74: 132-134.

R. Stasi. Division of Haematology, S. Eugenio Hospital, P.le dell’U-
manesimo 10, I-00144 Rome, ltaly.

Human recombinant granulocyte-macrophage colony-stimulat-
ing factor (GM-CSF) is a cytokine used in several ongoing
phase 111 trials whose main objective is to establish its effective-
ness for reducing or preventing the neutropenic phase following
chemotherapy. Dermatologists may be involved in the clinical
management of patients receiving GM-CSF therapy, because
during its intravenous and subcutaneous administration various
cutaneous reactions have been described, such as widespread
macular and papular erythema (1), leucocytoclastic vasculitis
(2), epidermolysis bullosa acquisita (3) and exfoliative and pus-
tular dermatitis (4).

We report the appearance of erythema multiforme (EM) dur-
ing subcutaneous GM-CSF therapy.

CASE REPORT

A 52-year-old Caucasian man was admitted to the hospital in November
1991 with a diagnosis of high grade Non-Hodgkin's lymphoma, Stage
1Va. His treatment plan comprised a minimum of 4 cycles of the
following polychemotherapy regimen (F-MACHOP): vincristine (I
mg/m® i.v., day 1), cyclophosphamide (800 mg/m* i.v., day 2), 5-
flourouracil (15 mg/kg i.v., day 2), cytosine arabinoside (1000 mg/m*
i.v., day 2), doxorubicin (60 mg/m? i.v., day 3), methotrexate (500
mg/m? i.v., day 3) and prednisone (60 mg/m? per os, days 1-14). In
addition. GM-CSF (Sandoz Ltd, Basel, Switzerland) at a dosage of 5
pg/kg/day was administered by subcutaneous route from day 5 0 day
18 of each treatment cycle. No other medication was given. Following
the patient’s first course the lowest leucocyte count was 1.82 x 10°/1 on
day 13. The white blood cell count rose gradually thereafter (Fig. 1). On
day 17 the patient became febrile (body temperature 38.4°C) and
developed a non-pruritic, erythematous, macular and papular eruption
on both legs and ankles. General examination was otherwise unremark-
able: in particular, no oral lesions were observed. Over the following 36
h blisters developed, some of them being grouped in crops (Fiz. 2).
There was no evidence of infections, nor history of a preceding herpetic
infection, A biopsy of his skin lesions revealed hydropic degeneration
and focal necrosis of the basal epidermal cells, oedema of papillary
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dermis, sub-epidermal vesicles, capillary dilation, flogistic perivascular
infiltrate of lymphocytes, monocytes. rare neutrophils and eosinophils
(Fig. 3). Immunofluorescent microscopy showed no deposits of immu-
noglobulins and/or complement. Laboratory evaluation displayed nor-
mal circulating immunocomplexes and complement levels, raised
plasma concentrations of 11-2 (3.2 pg/ml, n.v. < 1), tumour necrosis
factor-alpha (TNF-alpha) (103.5 pg/ml, n.v. < 18), IL-1 (48.9 pg/ml,
nv. < 20) and IL-6 (76.3 pg/ml, n.v. < 15), an erythrocyte sedi-
mentation rate of 38 mm/h, a leucocyte count of 24.9 x 10°/1 with 65%
neutrophils, 15% band forms and granulocyte precursors, 1% eosi-
nophils, 16% lymphocytes, and 3% monocytes. Cytokine measurements
were performed by enzymelinked immunometric assays with commer-
cially available kits (Medgenix, Brussels, Belgium). GM-CSF was
discontinued and no longer administered during subsequent cycles. Skin
lesions rapidly regressed with systemic corticosteroid therapy (pred-
nisolone, 60 mg/day), and a normalization of cytokine levels paralleled
the clinical improvement (Fig. 1). Cutaneous eruptions were no longer
observed during the next cycles of therapy.

DISCUSSION

EM is an acute, self-limited cutaneous or mucocutaneous dis-
order with different etiology and clinical presentation. Although
the patient reported in the current investigation did not present
the typical target or iris lesions, the clinical picture was highly
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Fig. 1. Relationship between white blood cell count (A) and cytokine
levels (B).
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Fig. 2. Macules, papules, and bullae on the ventral aspect of the left leg.

suggestive of EM. This was confirmed by histology, showing
changes characteristic of a dermal type of EM (5).

Recent findings suggest that certain factors may precipitate
EM in a genetically predisposed individual (6). Included in these
are Infections, especially herpes simplex virus infection (7, 8),
and pharmacologic agents. Drug-related cases typically begin
within 3 weeks of initiation of therapy. Our patient’s eruption
occurred within 2 weeks of commencing GM-CSF, and no other
possible precipitating factor was identified, Rechallenge was not
undertaken, but the timing of events, the rapid reversal follow-
ing GM-CSF withdrawal and the absence of recurrence during
subsequent cycles suggest a causal relationship. Despite the
increased frequency of cutaneous side-effects from the adminis-
tration of growth factors, there is only one other documented
case of EM associated with GM-CSF therapy (9).

In vitro and in vivo studies have begun to elucidate the
physiological effects of this cytokine as well as its role in
various pathologies. Besides its well-known action on haemato-
poietic precursors, GM-CSF has been shown to enhance ad-
hesion molecule expression on phagocytes, thereby promoting
margination and chemotaxis across the endothelium (10). It also
activates cells of the immune system and triggers a cytokine
loop with increased circulating levels of many soluble factors
involved in inflammatory reactions (11). It has been proposed
that the induction of the adhesion molecule ICAM-1 on epider-
mal keratinocytes by cytokines such as TNF-alpha and IL-1 is an
important determinant in triggering this skin disease and in
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determining its course (12). In our case, the high levels of 1L-1,
IL-6 and TNF-alpha may be implicated in the development of
the lesions. Other studies (3, 4) indicate that eosinophils activa-
ted by GM-CSF may contribute to some of the toxicities of
GM-CSF treatment. However, our patient did not demonstrate
eosinophilia or dermal infiltration of eosinophils. On the other
hand, some features in the studied case present similarities with
the cutaneous eruption pattern of lymphocyte recovery (ELR)
following therapy-induced marrow aplasia (13): 1) the eruption
developed in the first days of lymphocyte recovery; 2) a part of
the histological picture was characterized by a perivascular
lymphocytic infiltrate with scarce representation of neutrophils
and eosinophils; and 3) high circulating levels of IL-2. Experi-
mental support to the hypothesis that GM-CSF has unmasked a
latent tendency to develop an ELR comes from the studies of
Horn et al. (14). They found that GM-CSF and IL-2 were able to
induce a perivascular lymphocytic infiltrate in vitro using a skin
explant model. However, our case differs in other points from
the ELR: 1) a real bone marrow aplasia was not achieved; 2)
lesions were not widespread; and 3) the development of bullae is
not typical.

In conclusion, the precise mechanisms by which GM-CSF
might have induced EM in this patient is unknown. Our findings
suggest that this complication could be related to an immun-
ologic hypersensitivity response, via the inappropriate secretion
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Fig. 3. Histologic examination of a biopsy of an early lesion. The
basement membrane is clearly visible above the vesicles (PAS staining;
x 100).
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of cytokines such as IL-1 and TNF-alpha. Alternatively, it is
possible that GM-CSF has overamplified the mechanisms of
ELR in a predisposed individual.
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