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Abstract
Regorafenib is an oral multikinase

inhibitor targeting several tyrosine kinase
receptors including BRAF and epidermal
growth factor receptor (EGFR) and is
approved as a third-line treatment for
metastatic gastrointestinal stromal tumor
(GIST). While acneiform eruptions have
been observed in patients receiving other
BRAF and EGFR inhibitors, the commonly
reported adverse reactions to regorafenib
are fatigue and palmar-plantar ery-
throdysesthesia. Herein, we report, to the
best of our knowledge, the first case who
presented with a severe acneiform eruption
24 months after beginning regorafenib for
the treatment of GIST. A 61-year-old
woman developed GIST with multiple liver
metastases, and she was treated with ima-
tinib and sunitinib. However, these thera-
pies were discontinued, and regorafenib
was administered. Twenty-four months
after beginning regorafenib, she developed
an acneiform eruption on her back.
Histopathologic analysis of a skin biopsy
from the back revealed neutrophilic suppu-
rative folliculitis. Therefore, she postponed
regorafenib administration for 2 months and
was treated with topical application of clin-
damycin phosphate hydrate, which was
effective. Consistent with reported evidence
that the presence of acneiform eruption and
the efficacy of EGFR inhibitors are posi-
tively associated, regorafenib had good
anticancer activity in our patient.
Ultimately, we found that although rego-
rafenib-associated skin toxicities usually
appear within 1 month of treatment, patients
potentially can present with delayed-onset
acneiform eruptions even 24 months later.

Introduction
Regorafenib is a multikinase inhibitor

that targets receptor tyrosine kinases,
including BRAF and epidermal growth fac-
tor receptor (EGFR).1-3 While acneiform
eruptions have been observed in patients
receiving other BRAF and EGFR
inhibitors, the commonly reported adverse
reactions to regorafenib are fatigue and pal-
mar-plantar erythrodysesthesia; cases of
acneiform eruptions are rarely reported.1,4,5

Surgical resection is the primary indica-
tion for gastrointestinal stromal tumors
(GIST). However, regorafenib has been
approved as a third-line treatment for
metastatic GIST.1,3 Herein, we report, to the
best of our knowledge, the first case of
severe and delayed acneiform eruptions
after 24 months of treatment with rego-
rafenib for GIST.

Case Report
A 61-year-old woman was diagnosed

with a small intestine tumor by magnetic
resonance imaging. After partial resection,
the tumor was diagnosed as a high-risk
GIST. The patient developed multiple liver
metastases, and imatinib (400 mg/day) was
administered as a first-line treatment for 23
months, but was discontinued due to tumor
progression. Sunitinib (50 mg/day) was
administered as a second-line treatment but
was discontinued after the patient devel-
oped malaise and hand-foot syndrome.
After salvage stereotactic radiation therapy
targeting a single progressive metastatic
lesion, imatinib (200 mg/day) was reintro-
duced as a third-line treatment before being
discontinued due to tumor progression.
Regorafenib (160 mg/day) was adminis-
tered as a fourth-line treatment. One month
later, the dose was reduced to 120 mg/day
due to side effects, including hand-foot syn-
drome. Seven months after beginning rego-
rafenib, tumor progression required radia-
tion therapy twice (50 Gy/4 Fr and 45
Gy/15 Fr, respectively).

Twenty-four months after beginning
regorafenib, the patient developed
monomorphic pink and brown papules and
pustules on her back (Figure 1A-C), diag-
nosed as neutrophilic suppurative folliculi-
tis (Figure 1D,E) by histopathologic analy-
sis of a hematoxylin-eosin stained skin
biopsy specimen. Grocott’s methenamine
silver staining and periodic-acid-Schiff
staining were negative (Figure 1F,G), while
Gram staining was partially positive (Figure
1H). The patient had no history of acne on
her back and reported no other likely causes

for the development of acne. Therefore, we
diagnosed acneiform eruptions caused by
regorafenib, postponed regorafenib treat-
ment for 2 months, and prescribed topical
application of clindamycin phosphate
hydrate. The acneiform eruptions signifi-
cantly improved after 1 month and disap-
peared after 3 months.

Discussion and conclusions
Acneiform eruptions are a known

adverse reaction to BRAF and EGFR
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inhibitors.2,4,5 BRAF inhibitors are believed
to cause acneiform eruptions by paradoxical
activation of the mitogen-activated protein
kinase pathway via CRAF, resulting in fol-
licular keratinocyte proliferation.5 EGFR
inhibitors may cause acneiform eruptions
by inhibiting EGFR on undifferentiated ker-
atinocytes in the epidermis and on follicular
keratinocytes, promoting apoptosis in ker-
atinocytes and inducing perifollicular
inflammation.4 Other studies have found a
positive association between the presence
of acneiform eruptions and the efficacy of
the aforementioned chemotherapy agents4;
our case supports this link, as regorafenib
consistently exerted a strong antitumor
effect in our patient.

Ultimately, we found that although
regorafenib-associated skin toxicities usual-
ly appear within 1 month of treatment,1 the

patients potentially can present with
delayed-onset acneiform eruptions even 24
months later. Treatment with antibiotic oint-
ment and postponed regorafenib adminis-
tration improved these eruptions in our
patient. 
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Figure 1. Clinical and histopathological features. A-C) Monomorphic pink and brown erythematous papular and pustular eruptions
on the patient’s back. D,E) Hematoxylin-eosin staining of a skin biopsy specimen from the patient’s back revealed concentrated neu-
trophilic inflammation under the cornified layer, disruption of the follicular epithelium, liquefaction degeneration of the dermoepider-
mal junction, and infiltration of neutrophils, lymphocytes, and histiocytes around the follicle of the dermis (D: ×20, scale bar = 400
µm, E: ×40, scale bar = 400 µm). F) The results of Grocott's methenamine silver stain were negative (×40, scale bar = 400 µm). G) The
results of periodic acid-Schiff staining were negative (×40, scale bar = 400 µm). H) Gram-positive bacteria were observed in the folli-
culitis (×40, scale bar = 400 µm).

Non
-co

mmerc
ial

 us
e o

nly




