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Abstract

Gefitinib is a selective tyrosine kinase inhibitor of
epidermal growth factor receptor (EGFR) used for the
treatment of malignant neoplasms. The most
frequent skin complication during gefitinib therapy is
an acneiform papulopustular eruption, usually
distributed in the seborrheic areas but occasionally
widespread. We report a patient with erosive
pustular dermatosis of the scalp, a neutrophil-
mediated skin disease presenting with sterile
pustules evolving into erosions and crusts on the
scalp, during treatment with the EGFR inhibitor
gefitinib for lung cancer. A literature review of the
drug-induced cases of this rare entity is provided.

Keywords: erosive pustular dermatosis of the scalp,
gefitinib, epidermal growth factor receptor

Introduction

Gefitinib is a selective tyrosine kinase inhibitor of the
epidermal growth factor receptor (EGFR) used for the
treatment of some malignant neoplasms [1]. The
EGFR family regulates the tyrosine kinase signaling
pathway, which is responsible for cell cycle
progression, division, and differentiation. EGFR has
been found to be overexpressed in some solid
tumors, such as colon, lung, breast, and pancreas [2].
Gefitinib and erlotinib were the first EGFR tyrosine
kinase inhibitors to be approved by the US Food and

Drug Administration for the treatment of non-small
cell lung carcinoma [3].

The most frequent skin complication during gefitinib
therapy is an acneiform papulopustular eruption,
most commonly involving the seborrheic regions.
Uncommonly these eruptions may be more
extensive. The median time to onsetis generally 7-10
days after the start of the treatment; other cutaneous
adverse reactions include xerosis, Vvitiligo,
paronychia, mucositis, and hair changes, such as
scalp alopecia, curling of the hair, and facial
hypertrichosis [4,5]. The acronym PRIDE syndrome
(Papulopustules and/or paronychia, Regulatory
abnormalities of hair growth, Itching, Dryness
caused by EGFR) has been proposed to refer to the
most common skin side effects [6]. We report a
patient with erosive pustular dermatosis of the scalp
(EPDS) during treatment with gefitinib for non-small
cell lung cancer and perform a review of the
literature of the drug-induced cases.

Case Synopsis

An 84-year-old man with non-small cell lung cancer
and multiple brain and liver metastases started
treatment with gefitinib (250mg once daily). After
four weeks of treatment, the patient developed a
pustular rash on his scalp, which was already affected
by multiple actinic keratoses (AKs). The oncologists
suggested to continue the treatment that was
otherwise well tolerated by the patient. At the three-
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month follow-up appointment the brain and liver
masses were stable but the patient’s scalp was
completely covered by yellowish pustules and crusts
that had dried, forming a thick crust layer (Figure 1).
Gentle curetting of the scalp revealed the presence
of numerous coalescent pustules, draining purulent
material (Figure 1 inset).

A swab and culture from a pustule grew no
pathogenic bacteria. The histological examination
showed an eroded epidermis and a dense dermal
infiltrate consisting of lymphocytes, neutrophils, and
plasma cells above a thick stratum of solar elastosis
(Figure 2).

The diagnosis was thus EPDS induced by gefitinib.
Treatment with gefitinib was continued and the
patient was subsequently treated with chlorhexidine
soaks for ten days and with a 0.05% clobetasol
propionate cream applied twice daily for two weeks,
then once a day for four weeks. After two months
complete resolution was achieved.

Case Discussion

Erosive pustular dermatosis of the scalp is an
uncommon condition mainly affecting elderly
Caucasian men with prolonged sun exposure on the
scalp. The course is slow and progressive over
months or years. The patient generally presents with
sterile pustules involving large areas of the scalp and

2

Figure 1. Thick hyperkeratotic yellowish plaque on the scalp of
our patient, after three months of treatment with gefitinib 250mg
once daily for metastatic non-small cell lung cancer. Inset, the
gentle curettage of the scalp revealed numerous coalescent
pustules, draining purulent material.

resolving sometimes with scarring alopecia,
particularly in long-standing cases. Among the
predisposing factors, local trauma [7], autoimmune
diseases [8], skin grafting, sun exposure [9], and
physical or chemical treatment for AKs have been

reported. Such treatments reported include
cryotherapy [10], photodynamic therapy [11],
imiquimod [12], and ingenol mebutate [13].
Furthermore, EPDS has also been described

following therapies for androgenetic alopecia [14-
15] and after hair transplantation [16]. Finally,
surgical trauma during cochlear implantation and/or
the skin inflammation near the magnet required for
the procedure were considered triggering factors for
the development of EPDS [17].

Patton [18] considered atrophy to be the major
predisposing factor of EPDS and erosive pustular
dermatosis of the legs, the latter regarded as the
same entity involving lower extremities. Actinic
damage is the predisposing factor in the scalp and
stasis dermatitis and edema of venous insufficiency
are the predisposing factors for involvement of the
legs. According to Laffitte [19], EPDS represents
delayed wound healing because of skin atrophy and
chronic inflammation. Some authors suggested that
it may be included in the neutrophilic dermatoses
(ND) spectrum [20, 21], in which pathergy plays a
pathogenetic role. Including this entity in the
classification of ND among the epidermal/superficial
forms, one of our authors, AVM, suggested to
rename it as “amicrobial pustulosis of the scalp” [22],

Figure 2. Histological examination showed hyperkeratosis and
focal erosions of the epidermis. A dense dermal infiltrate
consisting of lymphocytes, neutrophils and plasma cells above a
thick stratum of solar elastosis was also visible, H&E, 40x. Inset,
close-up of an epidermal pustule, H&E, 200x.
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Table 1. Erosive pustular dermatosis of the scalp induced by gefitinib.

Age and Underlying Time of

Case Reference Sex Disease resolution Site

Cutaneous
swab

Local

Trauma Treatment Outcome

Wu et al. [24] 69/F LC 9 months  Frontal/Parietal Radiation Dlsco.ntmuatlo'n Not . Improve
+ topical steroid mentioned 'with scar
Discontinuation Not Imorove
Toda et al. [25] 69/F NSCLC 3years Parietal Radiation |+ oral steroids . .p
- mentioned |with scar
and antibiotics
Discontinuation
Fukuietal.[26] | 57/F | NSCLC |11 months |Frontal/Parietal/iNot |+ oralantibiotics |, . |Improve
Temporal mentioned and topical with scar
steroid
Discontinuation
Present case 84/M NSCLC 11 months Frontal/Parietal/ AK +top|cal Negative Improve
Temporal steroids and with scar
salicylic acid

LC=lung cancer, NSCLC= non-small-cell lung cancer, AK= actinic keratosis

stressing the sterile nature of the pustules.
Neutrophilic dermatoses encompass a large group of
conditions related to the accumulation of mature
neutrophils in the skin and rarely in internal organs;
they are regarded as autoinflammatory in their origin
[21-23]. They are clinically characterized by
polymorphic, neutrophilic pustules, plaques, and
nodules.

Erosive pustular dermatosis of the scalp occurring
during gefitinib treatment has been reported only
three times (Table 1), [24-26]. Three of four patients
were female with a median age of 70 vyears.
Underlying diseases were non-small cell lung cancer
in three cases and non-specified lung cancer in the
other. The parietal scalp was the most frequently
involved area (4/4), followed by the forehead (3/4)
and the temporal area (2/4). The mean duration of
disease at the time of diagnosis was 17 months,
ranging from 9 months to three years. In all patients,
discontinuation of gefitinib led to the regression of
erythema and pustules with scarring alopecia. All
these cases were treated with high-potency topical
corticosteroids and tacrolimus 0.1% ointment during
the active phase. These topical medications are
effective and safe and considered first line therapy in
EPDS [27]. In particular, clobetasol is the most used
topical corticosteroid with a 93% rate of
improvement or resolution [28]. In one case, topical
medication was implemented with the use of
salicylic acid to thin the hyperkeratotic plaques,

whereas another required oral corticosteroids. Oral
corticosteroids and dapsone have been proposed as
second line treatment; they are sometimes needed
to accelerate the healing process and reduce the risk
of recurrence [27].

A cutaneous swab for culture was performed two
times. Fukui [26] described secondary infection in his
patient and recommended treatment with oral
antibiotics.  Although  microbes  such  as
Staphylococcus aureus are often isolated, they are an
expression of secondary superinfection and do not
play a pathogenetic role: therefore, EPDS is usually
unresponsive to antibiotics alone [28].

It is of interest that three of these four cases
underwent previously local trauma. In particular, the
patients reported by Wu and Toda [24,25] received
radiotherapy in combination with chemotherapy. In
our case, a number of physical treatments for AKs
had been given.

EGFR is expressed in the outer root sheath of the hair
follicle: stimulation of the receptor is associated with
the progression from the G1 phase to the S phase of
the cell cycle. Therefore, the interruption of the
signal mediated by EGFR leads to the blockade of
hair transition from the anagen to the telogen phase.
In addition, the inhibition of EGFR also strengthens
UV-induced keratinocyte apoptosis [29]. This has
been demonstrated by the increased level of
keratinization markers and disintegration of
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intercellular connections, an expression of a
damaged barrier. Finally, the result is the loss of the
hair follicle immune privilege with increase in the
expression of genes that stimulate inflammatory
processes, apoptosis, and occlusion of the ducts,
leading to their rupture [26].

Conclusion

Herein, we report a rare patient with EPDS during
gefitinib therapy and we describe similar cases in the
literature. Pathogenetic mechanisms associated with
EPDS onset most likely involve both inflammation
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