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1  |  INTRODUCTION

Eosinophilic, polymorphous, pruritic eruption associated 
radiotherapy (EPPER) syndrome was first mentioned by 
Rueda et al in 1999.1 This syndrome typically appears 
during radiation therapy, or after a while following the 

treatment completion. It is characterized by generalized 
erythematous and pruritic skin papules or vesicles, bullae 
and nodules. The eruption is not limited to the irradiated 
areas and the lower and upper extremities are often af-
fected. The biopsy findings of these lesions includes a peri-
vascular lymphohistiocytic infiltrate with eosinophils.1,2
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Key Clinical Message: We report 2 cases of EPPER diagnosed in patients who 
received radiation therapy and hormonal therapy for locally advanced prostate 
cancer. Both our patients developed this rare late toxicity, but early diagnosis and 
treatment of this adverse event offers a good prognosis, with no unnecessary in-
terruptions of oncological treatment required.
Abstract: Acute and late adverse events are a major problem for patients receiv-
ing radiation therapy. We describe two cases of eosinophilic, polymorphic, and 
pruritic eruption associated with radiotherapy (EPPER) syndrome, a very un-
common toxicity that affects cancer patients. Both our cases were men diagnosed 
with localized prostate cancer and were treated with radiotherapy and hormonal 
therapy. They developed EPPER during and after completing the total radiation 
dose. Multiple tests and skin biopsies were performed in order to find a super-
ficial perivascular lymphohistiocytic infiltrate, confirming EPPER. The patients 
received corticotherapy and fully recovered after this treatment. There are a few 
more cases of EPPER reported in the literature, but the pathogenic mechanism 
is still unknown. EPPER is an important side effect of radiation therapy and it 
is probably underdiagnosed, due to its occurrence (usually after completing the 
oncological treatment).
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There are only a few clinical cases reported in the lit-
erature on this topic. According to these reports, the syn-
drome appears in patients diagnosed with cervical cancer, 
breast cancer, or lymphoma and can occur up to nine and 
a half months after radiation therapy.1– 7

We describe two atypical clinical cases of EPPER di-
agnosed in our institution. The patients are men, treated 
for prostate cancer with radiation therapy and hormonal 
therapy. They developed the syndrome after completing 
radiation treatment.

2  |  CASE PRESENTATION 1

A 72- year- old man, diagnosed in January 2021 with stage 
IIIA prostate cancer, presented in our clinic for oncologi-
cal treatment. He had no comorbidities, he was ECOG 0 
and because of his high- risk stage group we started radia-
tion therapy and androgen deprivation therapy (ADT) in 
July 2021. He was referred to a radiation oncologist and he 
performed external beam radiation therapy, volumetric 

modulated arc therapy (VMAT) up to a total dose of 
54 Gy in target volume prostate, seminal vesicles, regional 
lymph nodes, followed by a boost to a total dose of 78 Gy 
in target volume— prostate and involved lymph nodes. 
10 days before finishing radiation treatment, the patient 
developed papular rash all over his body, especially on the 
legs (Figure 1). The allergist suspected a postmedication 
eruption and the patient started corticotherapy (CRT) for 
2 weeks (decreasing dose of prednisone with inhibitory 
proton pump protection). Apart from the popular pustular 
dermatological reaction, no other signs or symptoms were 
described by the patient.

For differential diagnosis, he also denied any exposure 
to sun or to biting insects or new drug ingestion.

Laboratory investigations like complete blood count, 
erythrocyte sedimentation rate and fibrinogen test were 

F I G U R E  1  : Case 1. Papular rash developed on legs 10 days 
before finishing RT.

F I G U R E  2  (A): Spongiotic 
intraepidermal vesicle; (B): Abundant 
eosinophilic, lymphocytic, and histiocytic 
infiltrate.

F I G U R E  3  Case 2. Pruritic rash developed on thorax 2 months 
after RT.
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within normal limits. Because the lesions did not im-
prove, we performed a punch biopsy that described 
perivascular and interstitial intradermic lymphocytes, 
histocytes and a large number of eosinophils (Figure 2). 
The patient completed the radiation therapy treatment, 
continued ADT and CRT for the EPPER syndrome and, 
in 4 weeks, the lesions subsided. At his next follow- up, 
in January 2022 (4 months from EBRT), the patient 
was ECOG 0, PSA level undetectable and the eruption 
resolved.

3  |  CASE PRESENTATION 2

A 71- year- old man diagnosed with very high- risk pros-
tate adenocarcinoma in 2020, started VMAT EBRT up to 
a total dose of 54 Gy in target volume prostate, seminal 
vesicles, regional lymph nodes, followed by a boost to a 
total dose of 78 Gy in target volume— prostate and hor-
monotherapy in March 2021. He completed 5 weeks of 
radiation therapy and continued gonadotropin releasing 
hormone analogue. In June 2021, he presented with gen-
eralized pruritic rash (neck, chest, arms, and legs), and 
he denied any new exposure to drugs or sun (Figure 3). 
He was referred to a dermatologist who did a punch bi-
opsy (the histology was similar to first case described) 
and recommended topical corticosteroids and systemic 
corticotherapy. The patient received as topical treatment 
a corticosteroid cream, applied on the affected skin twice 
daily.

The histopathological exam confirmed EPPER and 
after 10 days of oral dexamethasone, the rash disappeared. 
At his recent visit to our clinic (9 months after the radia-
tion therapy late toxicity diagnosis), the patient had a good 
performance status and the PSA level was undetectable.

In both our cases, patients received the complete onco-
logical therapies for their diseases. The papular pustular 
rash was diagnosed and treated while the patients were 
following the oncological treatment, with no unnecessary 
interruptions of their protocols needed.

4  |  DISCUSSION

Rueda was the first to describe EPPER syndrome in 1999 
when he examined for 3 months (phase one) 103 cancer 
patients, 20 in the control arm and 83 treated with radia-
tion therapy. In second phase, he enrolled 30 additional 
patients who performed radiation therapy for their ma-
lignancies and examined them for 5 months. Fourteen 
patients in phase one and 18 patients during phase two 
developed a skin reaction which he named, considering 
the clinical presentation and histopathological results, 

“eosinophilic, polymorphic and pruritic eruption asso-
ciated with radiotherapy” (EPPER).1 Since then, other 
cases have been presented in literature, mostly in fe-
male patients with cervical cancer, endometrial cancer, 
breast cancer and anaplastic large cell lymphoma.1– 7 
Generally, the lesions subsided with corticotherapy, 
antihistamines and UVB light. All these patients' char-
acteristics and outcome after diagnosis are noted in 
Table 1.

In all cases, it is difficult to assess whether radiation 
therapy is the main culprit as there might be other fac-
tors such as hormonal therapy, any other drug reaction 
or viral infection. Trying to clarify the problem, Kim 
et al. did an experiment on 6 pigs using cobalt therapy 
with 1- cm bolus applied to the skin up to a total dose 
of 50 Gy with a 5 × 5 cm field. They found that all irra-
diated pigs developed EPPER in the irradiated area and 
concluded that the pig model might be used for studying 
EPPER. Infiltration of the skin with eosinophil started 
after 35 days after irradiation.8 The pathogenic mech-
anism of appearance is currently unknown; however, 
the authors of previous case reports tried to describe 
two possible mechanisms of action: 1— response to 
type 1 hypersensitivity reaction, mediated by Ig E and 
2— delayed type 4 hypersensitivity reaction, with an ab-
errant Th2 presence.1,4

Most of the cases presented in literature have occurred 
in female patients treated with radiation therapy for cer-
vical cancer or endometrial cancer or breast cancer, while 
we described two additional atypical cases of EPPER 
that appeared in men treated with EBRT plus hormone 
therapy. Given that most cases involve tumors that have 
hormonal susceptibility, it is possible that the sexual hor-
mones may play a role in the pathogenesis.9 For example, 
it was shown that estrogen signaling can modulate aller-
gic inflammation by influencing eosinophil migration, 
adhesion and survival.9 It would also be useful to assess 
whether the radiation technique might influence the out-
come as well as the addition of a skin bolus as it was done 
in animal models.8
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