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The eruptions were different from the usual acute
type of drug exanthema, as they were chronically seen,
presumably in association with pre-existing eczematous
dermatitis (Fig. 1a). Six of 9 patients showed mild blood
eosinophilia, and the maximum eosinophil count was
5000/ul. There was no concomitant allergic or parasitic
diseases except for one case (case 1) of allergic rhini-
tis and conjunctivitis (Table II). The blood eosinophil
count changed in parallel with the disease activity, and
returned to within the normal range after remission
(5). A perivascular inflammatory infiltrate confined to
the upper dermis was present in all the skin specimens
(Fig. 1b, Table II). The infiltrate typically consisted of
lymphocytes and eosinophils.

Provocation tests by administration of the drugs
were positive in all 6 patients tested. In all 5 patients

Fig. 1. Clinical appearance and histology
of typical papuloerythroderma (case 5).
(a) Diffuse coalesced papules on the lower
legs. (b) Histological picture showing
lymphocytic infiltrate intermingled with
eosinophils in the upper dermis and
exocytosis of lymphocytes. (haematoxylin-
eosin, original magnification x100).

examined, skin patch tests of the culprit drugs did not
yield any positive findings (Table II).

In our cases 5 and 9, the patients took several drugs.
Considering the time-points of the initial intake of
the medicines and the exaggeration of the eruptions,
we selected aspirin and leuprorelin acetate as culprit
medicines, respectively, and performed the provocation
tests with them.

Lymphocyte transformation test

In our cases 5, 6 and 8, lymphocyte transformation
tests were performed to detect antigen-specific sensi-
tized lymphocytes by co-culture of the freshly isolated
patients’ lymphocytes with the culprit medicines. Fig.
2 shows the data with the representative concentration
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Fig. 2. Lymphocyte transformation test. Patients’ peripheral blood mononuclear cells (PBMCs) were cultured for 72 h with a respective culprit drug, aspirin,
furosemide or eperisone hydrochloride at the indicated final concentration. Carvedilol was the drug that the individual patient took concomitantly with the
causative drugs. As a positive control, PBMCs were cultured with concanavalin A (3 pg/ml) (case 5, 56,293 +£4,043; case 6, 72,697 £ 1,949; and case 8,
22,824 +3,494). Data are expressed as the mean + SD of triplicate cultures. *p<0.01 compared with control.
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of drugs determined on the basis of Cmax. The addi-
tion of the respective drug to the culture induced the
proliferation of PBMCs in all 3 patients. The negative
control drug that the individual patient took concomi-
tantly did not stimulate the PBMCs. The lymphocyte
stimulation tests of cases 4 and 7 were reported to be
negative and positive, respectively (Table II). Collec-
tively, 4 of 5 patients were positive for the lymphocyte
stimulation test.

Flow cytometric analysis

PBMCs obtained at the active stage of our patients
(cases 5, 6, 8 and 9) were examined in the percentages
of CD4* and CD8" cells bearing T-cell activation mar-
ker HLA-DR. The mean percentages of CD4" (34.8%,
33.3-37%) and CD8"* (19.4%, 14.2-27%) cells were
within normal ranges (CD4, 33.0-46.1%; CD8, 19.0-
32.4%) (Fig. 3a). CD4" cells bearing HLA-DR were
high in percentage compared with normal healthy sub-

jects (Fig. 3b), suggesting the activated state of CD4* -

cells in drug-induced papuloerythroderma. We also ana-
lysed a difference between normal healthy controls and
drug-induced papuloerythroderma in CXCR3*CD4*
(Th1), CCR4*CD4* (Th2), CXCR3*CD8" (Tcl) and
CCR4*CDS8* (Tc2) subsets. The percentages of Th2 and
Tc2 cells outnumbered Thl and Tcl cells, respectively
(Fig. 3c, d).

DISCUSSION

We reviewed the reported cases of papuloerythroderma
caused by drugs and clinically characterized this unique
chronic type of drug eruption. Drug-induced papulo-
erythroderma is different from generalized maculopa-
pular drug eruption, in that it exhibits coalesced solid
papules and “deckchair sign”, sparing the abdominal
folds. The axillae, inguinal regions and cubital fossae
are also fairly clearly spared. In addition, papulo-
erythroderma differs from ordinary erythroderma, in
that papulation is prominent (11) and it usually shows
persisting pruritus.

Drug-induced papuloerythroderma 621

Our review of the literature revealed that all of the 9
patients were male. The causative drugs were various,
and the duration of their administration varied from 2
weeks to 10 years, with a mean of 2 years and 3 months.
A pre-existing eczematous dermatitis before the real
drug eruption might overestimate the latency period
of drug intake. Despite the chronic type of dermatitis,
provocation tests were positive in all 6 patients exami-
ned. Whereas drug patch tests were negative in all 5
cases tested, the patients’ peripheral blood lymphocytes
responded well to the culprit drugs in 4 of 5 patients.
In the patch tests, it is possible that the drugs do not
sufficiently penetrate through the cornified layer of the
epidermis, resulting in the discrepancy of the results
between the patch tests and LTT. Alternatively, the
strong Th2-skewing response to the drugs might induce
the lack of contact sensitivity.

This study also provided several important findings
on the numerical changes in peripheral T-cell popula-
tions upon occurrence of drug-induced papuloerythro-
derma. There have been various findings in the T-cell
populations responsible for the development of drug
eruptions in general. Drug-reactive T-cell clones esta-
blished from patients’ blood varies from Thl and Tcl
to Th2 cells (12). Th2 cells infiltrate in the skin lesions
of maculopapular eruption, and f-lactam-specific T
cells are Th2 cells (6, 7). The predominant circulating
T-cell populations are Thl cells in Stevens-Johnson
syndrome and erythema multiforme, and Th2 cells in
maculopapular eruption (7). Our study demonstrated
that Th2 cells are the propagating population in papulo-
erythroderma. This is consistent with the skin infiltration
of eosinophils as well as eosinophilia in many of the
cases of drug-induced papuloerythroderma (see Table
II). However, it should be kept in mind that the increased
T-cell populations observed here were not necessarily
T cells reactive with a culprit drug. Rather, they might
include T cells expanding as a result of cytokine burst
induced by genuine drug-reactive T cells. In addition,
our patients had high percentages of Tc2 cells. The
role of Tc2 cells in the pathogenesis of drug-induced
papuloerythroderma remains speculative. It is possible
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Fig. 3. Percentages of T-cell subsets in patients with drug-induced papuloerythroderma (n=4). *p<0.05 compared with normal healthy control (n=7).
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that they propagated in response to a culprit drug or,
alternatively, Tc2 cells might merely proliferate as a
result of the Th2 cytokine-dominant environment.

There appear to be some similarities with drug-indu-
ced hypersensitivity syndrome (DIHS), also known as
drug reaction with eosinophilia and systemic symptoms
(DRESS), in the presence of macuopapular rash and
leukocytosis with eosinophilia (19, 20). However, drug-
induced papuloerythroderma has a different clinical
course, i.e. gradual occurrence and chronic course of
the eruptions, whereas DIHS/DRESS shows an acute
type of eruptions.

In summary, drug-induced papuloerythroderma is a
distinct type of drug hypersensitivity mediated by Th2
cells showing peripheral blood and tissue eosinophilia.
This type of drug eruption might be overlooked because
of its chronic course, and it should be remembered
that not only cutaneous T-cell lymphoma and internal
malignancies, but also drugs, are causative for papulo-
erythroderma. Lymphocyte transformation test is a
more useful tool than patch test to determine the
culprit drug in drug-induced papuloerythroderma.
Papuloerythroderma is also known as manifestation
of cutaneous T-cell lymphoma (21), which is a Th2
cell malignancy. It appears, therefore, that Th2 cell
infiltration is closely associated with the development
of papuloerythroderma. Further studies are required to
clarify the pathogenic relationship of Th2 cells with the
formation of solid papules and sparing of creases.

The authors declare no conflict of interest.
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