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ABSTRACT

Erlotinib (Tarceva�) is a drug used for the
treatment of non-small cell lung cancer in
patients with epidermal growth factor receptor
(EGFR) mutations. Since EGFR is expressed in
the skin, EGFR inhibitors commonly develop
cutaneous side effects such as acneiform erup-
tion, paronychia, telangiectasias, and abnormal
eyelash growth. A 56-year-old man and a
46-year-old man visited the dermatology clinic
complaining of yellowish papuloplaques and
acneiform eruption on the face. They had been
treated with erlotinib for lung cancer. Since
patients using EGFR inhibitors are increasing,
physicians should be aware that xanthomatous
change can occur in severe acneiform eruptions
after erlotinib treatment.
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Key Summary Points

Patients using EGFR inhibitors are
increasing, and physicians should be
aware that xanthomatous change can
occur in severe acneiform eruptions after
erlotinib treatment.

Severe skin rash in patients may not be a
worrying factor regarding treatment
outcome.

Xanthomatous lesions spontaneously
cleared as the acneiform eruptions
improved, and active treatment may not
be necessary for perifollicular xanthoma
lesions after erlotinib therapy.

INTRODUCTION

Epidermal growth factor receptors (EGFR) acti-
vation is important in several cell functions,
such as cell proliferation, differentiation, and
angiogenesis. Thus, EGFR are important in the
progression and development of many solid
tumors. EGFR is overexpressed in approximately
80% of colorectal cancers and up to 93% of non-
small cell lung cancers. So, for patients refrac-
tory or intolerant to chemotherapy, it is an
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important target structure in tumor manage-
ment. Erlotinib is an oral tyrosine kinase inhi-
bitor that targets the EGFR. It has been highly
effective in the management of non-small cell
lung cancer and pancreatic cancer that is resis-
tant to chemotherapy.

During cancer treatment using EGFR block-
ade, many cutaneous side-effects are encoun-
tered because EGFR is also expressed in normal
epidermis, the outer root sheath of the hair
follicles, sebaceous glands, and sweat glands [1].
Reports show that, within 3 weeks of starting
erlotinib, 75% of patients developed skin reac-
tions [2, 3]. The most frequent skin lesion is
acneiform eruption, but pruritus, xerosis,
paronychia, periungual granuloma, telangiec-
tasia, hair changes, and hyperpigmentation are
also known [4–6]. Herein, we report two cases of
yellowish papular eruption accompanied by
typical acneiform skin eruption that occurred
after erlotinib treatment.

CASE

Patient 1

A 56-year-old man visited the dermatology
clinic complaining of pruritic acneiform rash.
He was diagnosed with non-small cell lung
cancer (stage IB) and bone metastasis. He had
started taking erlotinib (Tarceva�), and 7 days
after commencing treatment, he developed
intense pruritic acneiform rash on his face, and
subsequently yellow papules also appeared on

both cheeks. On physical examination, inflam-
matory papulopustules and papules with dis-
tinct yellowish papular eruption were noticed
on both cheeks (Fig. 1A, B). Laboratory test
results were within normal range, and the lipid
panel did not show any signs of dyslipidemia.
Skin biopsy from the yellowish papular lesion
showed foamy histiocytes around the hair fol-
licles with lymphocyte infiltration around the
hair follicles and blood vessel (Fig. 2A, B). The
patient continued erlotinib (Tarceva�) treat-
ment, and the skin lesions gradually improved
without any active treatment (Fig. 3A, B).

Patient 2

A 46-year-old man diagnosed with non-small
cell lung cancer (stage IVA) and liver metastasis
visited the dermatology clinic after aggravation
of some pruritic acneiform rash on his scalp.
The lesions appeared a few days after starting
erlotinib (Tarceva�). On physical examination,
inflammatory papulopustules and papules with
crusted plaques were noticed on his face and
scalp. Also, yellowish papular eruption was
noticed on both cheeks (Fig. 4). Laboratory test
results were within normal range, except for
elevated liver enzymes due to liver metastasis.
Lipid panel did not show any signs of dyslipi-
demia. The patient was reluctant to receive a
biopsy and was treated based on clinical find-
ings. The acneiform eruption and seborrheic
dermatitis-like eruption improved after being
treated with minocycline 100 mg/day, and the

Fig. 1 A, B Yellowish distinct papular eruption with acneiform rash on the face
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perifollicular xanthoma lesions also improved
without further treatment (Fig. 5).

DISCUSSION

Acneiform eruption is one of the most common
cutaneous side effects that occur after EGFR
inhibitor treatment. Unlike common acne,
there are no comedones involved and patients
may have pruritic symptoms. The pathomech-
anism of skin reactions that occur after EGFR
inhibitor treatment is not fully established.
EGFR-targeted therapies may unblock cuta-
neous chemokine production, which may affect
the immune system, resulting in leukocyte
chemotaxis and skin infiltration [7]. It may also
inhibit EGFR signaling on epidermal and
adnexal epithelium [6]. Increased apoptosis,
altered keratinocyte differentiation, enlarged
hair follicles, keratin plugs, thinning of the
stratum corneum, and inflammatory cell infil-
tration are some histological features of EGFR-
induced skin reactions [8]. In our case, the per-
ifollicular xanthomatous skin reaction of yel-
lowish papules was associated with a typical
EGFR inhibitor-induced acneiform skin reac-
tion. In acneiform eruptions, destructive
ascending folliculitis accompanied by rupture
of the acroinfundibulum occurs, and the
inflammatory process continues until the
affected follicular sebaceous units are com-
pletely destroyed. Accumulation of macro-
phages is required during resorption of the
destroyed epithelial tissue and sebaceous
glands, which ultimately results in a histiocytic
and partly xanthomatous clearing reaction.
This xanthomatous clearing reaction may cause
the clinically distinctive, yellowish appearance
[1].

Differential diagnosis for our patient may
include diffuse normolipemic plane xanthoma
(DNPX) and Favre–Racouchot syndrome (FRS).
DNPX forms symmetric yellowish-orange pla-
ques involving the periorbital region, neck,
upper trunk, buttocks, and flexures. It may be
associated with multiple myeloma and mono-
clonal gammopathy or another lymphoprolif-
erative disorder [9]. Histologic findings show
cluster of foamy histiocytes in the superficial
dermis between the collagen fibers, and variable
numbers of lymphocytes, Touton giant cells,
and foamy histiocytes can be seen [9]. Unlike

Fig. 2 A Thinning of the stratum corneum and inflam-
matory infiltrates around the hair follicles (H&E, 9 100).
B Foamy histiocytes were seen around the hair follicles
(H&E, 9 200)
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perifollicular xanthomas, the lesions are neither
perifollicular localized nor predominately pre-
sent on the cheeks. FRS is characterized by
presence of large, open, black comedones on
diffuse yellowish hue, usually distributed sym-
metrically on the temporal and periorbital
areas. Histologic features of FRS show multiple
comedones filled with keratinous material,
dilatation, and hyperkeratosis of the follicular
infundibulum and epidermal cyst formation.
Evidence of significant solar elastosis is present
with signs of epidermal atrophy and basophilic
degeneration of the upper dermis [10].
Although our patients’ lesions were distributed

on sun-exposed areas, the histologic finding did
not show any solar damage, nor cysts or
comedones.

Our case showed that not only EGFR-block-
ing monoclonal antibody treatment such as
panitumumab or cetuximab but also low-
molecular-weight tyrosine kinase inhibitor
erlotinib can cause perifollicular xanthomas.
Similar to a case described by Eames et al. [1],
the perifollicular xanthomatous skin reaction of
yellowish papules began as or was accompanied
by a typical EGFR inhibitor-induced acneiform
skin reaction. Thus, severe early-onset

Fig. 3 A, B The lesion improved after discontinuation of erlotinib

Fig. 4 Erythematous papules and crusted plaques with
yellowish papuloplaques on the face Fig. 5 The lesion improved after treatment with minocy-

cline for acneiform eruption
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acneiform eruption may be a predisposing fac-
tor in patients with xanthomatous change after
EGFR treatments. When xanthomas are associ-
ated with underlying hyperlipidemia, medical
treatment may be considered. In cases where
medical treatment does not help, patients may
undergo surgery, laser, or cryosurgery. Laser
treatments with pulsed dye laser, erbium-YAG
laser, and Q-switched Nd-YAG laser have been
reported to be effective [11, 12]. However, in
our patients, the xanthomatous lesions gradu-
ally cleared as the acneiform eruptions
improved, thus active treatment may not be
necessary for perifollicular xanthoma lesions
after erlotinib therapy.

Although erlotinib-induced acneiform erup-
tion is a relatively common finding, perifollic-
ular xanthoma lesions may not be so common.
Severe destruction of the affected follicular
sebaceous units followed by histiocytic and
xanthomatous clearing reaction may be
required for the pathogenesis. Since disease
onset, severity, immune response, and phar-
macogenetics vary among patients, it may
result in different clinical outcomes. However,
further investigations are required to clarify
these findings. Reports have shown that cuta-
neous side effects represent a significantly
strong predictor of the efficacy of EGFR inhibi-
tors for non-small cell lung cancer treatment
[13]. Hence, severe skin rash in patients may not
be a worrying factor regarding treatment out-
come. To reassure patients and abstain from
excessive treatment, physicians should be aware
that xanthomatous change can occur in severe
acneiform eruptions after erlotinib treatment.
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