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INTRODUCTION

Cutaneous adverse events of epidermal growth
factor receptor inhibitors: A retrospective review of
99 cases

Kumutnart Chanprapaph’, Padcha Pongcharoen'?, Vasanop Vachiramon’

ABSTRACT

Background: Previous reports regarding the cutaneous adverse events of epidermal growth
factor receptor inhibitors are mostly limited to small case reports and case series, mainly
involving Caucasian patients. Aims: We describe the trends in the clinical presentation
of Asian patients who had cutaneous adverse events induced by epidermal growth factor
receptor inhibitors and to explore the relationship between skin adverse events and tumor
response. Methods: From 2006 to 2010, medical records of Thai patients with non-small
cell lung cancer receiving epidermal growth factor receptor inhibitors were retrieved and
analyzed. Results: In all, 99 patients were reviewed and analyzed. Erlotinib and gefitinib
were commenced in 75 (75.8%) and 24 (24.2%) patients, respectively. Cutaneous adverse
events occurred in 43 (57.3%) patients receiving erlotinib and in 15 (62.5%) patients receiving
gefitinib. The most common adverse event was xerosis (52.5%). Less common adverse
events included papulo-pustular eruption (27.3%), erythematous maculopapular rash (11.1%),
mucositis (6.7%), paronychia (5.1%), and trichomegaly (2%). Elderly patients had a higher
occurrence of xerosis. The presence of cutaneous adverse events was significantly higher
in subjects who had a tumor response. Limitations: The limitations of study include its
retrospective nature, and the initial screening of cutaneous adverse events was done by
non-dermatologists. Conclusions: Cutaneous adverse events due to epidermal growth factor
receptor inhibitors are not uncommon in the Asian population. We found a positive correlation
between the occurrences of cutaneou adverse events and tumor response supporting the
view that they are surrogate markers for therapeutic response.
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chemotherapies.? Despite the benefits, targeted
chemotherapies have enormous skin adverse events

The epidermal growth factor receptor has become an
important target for cancer therapy. These agents are
currently in widespread use for advanced malignancy
as they have improved ability to target cancers cells and
an enhanced safety profile compared to conventional
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which may lead to poor adherence, dose interruption,
and discontinuation of these therapeutic regimens.
Moreover, psycho-social discomfort leading to reduction
in the quality of life can frequently occur. Patients
undergoing treatment with epidermal growth factor
receptor inhibitors frequently present with a distinct
cutaneous adverse event that results from interference
of epidermal growth factor receptor signaling in the
skin. Previous reports of the incidence of cutaneous
adverse events from EGFR inhibitors indicate these to be
present in 80% of patients.l”! The presence and severity
of rash are indicators of tumor response as well as
overall survival. Nevertheless, most studies have been
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done in non-Asian patients.” The aim of this study is to
evaluate clinical features of cutaneous adverse events
of epidermal growth factor receptor inhibitors and to
explore the relationship between skin adverse events
and tumor response in Asians.

METHODS

The study was conducted with approval from the
Mahidol University Institutional Review Board for
Human Subject Research (Protocol number 09-52-38).
Patients with advanced non-small cell lung cancer
from the oncology unit of a tertiary care centre in
Thailand (Ramathibodi Hospital, Mahidol University,
Bangkok) who received erlotinib or gefitinib
monotherapy and developed cutaneous adverse
events were referred to the dermatology clinic. Three
dermatologists evaluated the patients and recorded
their dermatologic findings in the medical record. The
medical records of patients treated from January 2006
to December 2010 were retrospectively reviewed.
Demographic data, dermatologic adverse events,
interval between drug initiation and the development
of adverse events, and tumor response were collected
and analyzed. The severity of skin adverse events was
graded according to the National Cancer Institute’s
Common Terminology Criteria for Adverse Event
v4.0 (NCI-CTCAE v4.0).F' Tumorresponse to epidermal
growth factor receptor inhibitors was evaluated by
following the Response Evaluation Criteria In Solid
Tumors (RECIST).I! Patients’ response to therapy
was defined as a 30% tumor size reduction. Tumor
progression was defined by 20% increase in sums of
the longest tumor diameters.

The statistical analyses were performed using
computer software. All data were entered and
analyzed in SPSS (version 17.0; SPSS Inc, Chicago,
IL, USA). Categorical variables (i.e., gender, type of
cutaneous toxicity) were expressed as percentages,
while continuous variables (i.e., age, latent periods)
were expressed in terms of mean + standard deviation.
Correlation between cutaneous adverse events and
tumor response was determined using the Chi-square
test. P < 0.05 was considered statistically significant.

RESULTS

Demographic characteristics
In all, 99 patients (57 males and 42 females) received
epidermal growth factor receptor inhibitors in
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this 5-year retrospective study. All subjects had
advanced non-small cell lung cancer with failure to
respond to standard chemotherapeutic regimens.
Seventy-five (75.8%) patients received erlotinib
150 mg/day orally and 24 (24.2%) patients received
gefitinib 250 mg/day orally. In the erlotinib group,
the mean age was 61.52 (£9.83). The mean age of
patients in the gefitinib group was 59.75 (£7.76).
The mean duration of treatment was 9.3 months for
erlotinib and 8.4 months for gefitinib. The mean
observation period was 5.2 months after the first visit
to the dermatology clinic. There was no statistically
significant difference in all demographic data between
the two groups [Table 1].

Cutaneous adverse events

Cutaneous adverse events were found in 68 (68.7%)
patients. Among 75 patients receiving erlotinib,
53 (70.7%) patients developed skin adverse events.
In gefitinib group, 15 out of 24 patients (62.5%)
developed cutaneous adverse event. The most
common adverse event in both the groups was
xerosis [Figure 1], with 42 patients (56.0%) in the
erlotinib group and 10 patients (41.7%) in the
gefitinib group. The second most common adverse
event was papulo-pustular eruption [Figure 2],
with 22 (29.3%) patients in the erlotinib group
and 5 (20.8%) in gefitinib group. Less common
adverse events were maculopapular rash,
mucositis, paronychia, and trichomegaly of the
eyelashes [Table 2, Figures 3 and 4]. The prevalence
of each type of cutaneous adverse event between
the erlotinib and gefitinib group was not different
statistically (data not shown).

Regarding the relationship between demographic
characteristics and the occurrence of cutaneous
adverse events, the mean age of patients who developed
xerosis was significantly higher than those who

Table 1: Demographic and baseline characteristics of
NSCLC patients

Characteristic Medication
Erlotinib, n=75 Gefitinib, n=24
Gender, n (%)
Male 42 (42.4) 15 (15.2)
Female 33 (33.3) 9 (9.1)

Mean age, years (SD)
Treatment line, n (%)
First 1(1.0) 0 (0)
=Second 74 (74.8) 24 (24.2)

NSCLC: Non-small cell lung carcinoma, SD: Standard deviation

61.52 (+9.83) 59.75 (+7.76)
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Figure 1: Xerosis. lll-defined dry scaly patch with mild erythema
on the right upper arm which occurred 3 weeks following gefitinib

Figure 3: Maculopapular rash. A 45-year-old female presented
with erythematous maculopapular rash 2 weeks after gefitinib
was commenced

Table 2: Incidence of EGFR inhibitor-related
mucocutaneous adverse events

Mucocutaneous Medication Onset of
f’d(‘f,/e)r Seevent,  Erlotinib, Gefitinib, Pvalue  SYTIP'O™
¢ n=75 (%) n=24 (%) o
initiation,
median (days)
Papulopustular 22 (29.3) 5(20.8) 0.582 13 (8-25)
eruption
Maculopapular rash 6 (8.0) 5 (20.8) 0.171 20 (14-31)
Mucositis 5 (6.7) 1(4.2) 1.0 25 (20-34)
Xerosis 42 (56.0) 10 (41.7) 0.323 28 (18-47)
Paronychia 4 (5.3) 1(4.2) 1.0 40 (30-68)
Trichomegaly 2 (2.7) 0 (0) 1.0 92.5 (80-105)

EGFR: Epidermal growth factor receptor

did not develop xerosis (mean age 63.88 + 8.34 vs.
58.00 = 9.55, P = 0.001). There were no significant
differences between mean age and the presence of
other cutaneous adverse events [Table 3]. Gender had
no impact on the occurrence of cutaneous adverse
events.
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Figure 2: Papulo-pustules. A 52-year-old male with underlying
non-small cell lung carcinoma stage IV developed papulo-pustules
after 10 days erlotinib therapy

Figure 4: Trichomegaly. Trichomegaly appeared 3 months after
erlotinib was administered. Notice the uneven, curly, and aberrant
elongation of the eyelashes

Severity of cutaneous adverse events

Among 27 patients who developed a papulo-pustular
eruption, 15 (55.6%) patients had grade 1 severity (less
than 10% body surface area) according to the
NCI-CTCAE v4.0. Grade 2 severity (10-30% body
surface area) was found in 10 patients, whereas
grade 3 severity (>30% body surface area) was found
in 2 patients.

Latent period

The time period from starting epidermal growth factor
receptor inhibitors to the onset of cutaneous adverse
events ranged from 8 days to 15 weeks, depending
on the type of cutaneous adverse event. The earliest
cutaneous adverse event was papulo-pustular eruption
for which the median latent period was 13 days (8-
25). Maculopapular rash was observed after a median
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latent period of 20 days (14-31). Mucositis and xerosis
developed at 25 (20-34) and 28 (18-47) days after
the treatment, respectively. Paronychia appeared
30-68 days (median 40 days) after initiation of the
treatment. Trichomegaly was observed at 3 months of
therapy [Table 2].

Tumor response

Eighteen (20.0%) out of 90 patients had tumor response,
38 (42.2%) had stable disease and 34 (37.8%) had
tumor progression. Nine remaining patients were not
included in the analysis due to the lack of follow-up
data. We found a significantly greater tumor response
in patients who had two or more different types of
cutaneous adverse events compared to those having
one or none (P < 0.001) [Table 3]. Regarding the type of
cutaneous adverse event and tumor response, papulo-
pustular eruption, maculopapular rash, mucositis,
paronychia, and trichomegaly were associated with
tumor response while skin dryness was not [Table 4].

Treatment

Patients with xerosis were treated with emollients
(e.g., urea preparations and petroleum jelly) with
improvement in all patients. Grade 1 papulo-pustular
eruption was managed by medium-potency topical
corticosteroids and benzoyl peroxide. Patients with
grade 2 and 3 severity were treated with topical
corticosteroids, benzoyl peroxide and oral doxycycline
(200 mg/day). Trichomegaly was treated by eyelash
trimming. Skin side effects led to transient dose
interruption in 10 (10.1%) patients, and 3 (3%) patients
underwent dose reductions. Severe papulo-pustular
eruption was the major cause of treatment interruption.

DISCUSSION

Epidermal growth factor receptor inhibitor
are currently in widespread use for advanced
malignancies. Patients undergoing epidermal growth
factor receptor inhibitor therapy frequently presented
with cutaneous adverse events that result from
interference of epidermal growth factor receptor
signaling. Epidermal growth factor receptor is highly
expressed in undifferentiated and proliferating basal
keratinocytes, sebocytes and outer root sheath of
hair follicle, which rely on epidermal growth factor
receptor to regulate proliferation, differentiation,
migration and survival.”? Therefore, clinically
distinct patterns of cutaneous adverse events can
be observed from alteration of the normal function
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Table 3: Number of mucocutaneous adverse events and
tumor response

Number of adverse events Response Nonresponse P
0-1 1 67 <0.001
>2 17 5

Table 4: Mucocutaneous adverse event vs. outcome

Mucocutaneous
adverse event

Tumor response P

Response, Stable, Progress,

n=18 n=38 n=34
Papulopustular eruption 16 11 0 <0.001
Maculopapular rash 11 0 0 <0.001
Mucositis 5 0 1 <0.001
Xerosis 9 25 15 0.167
Paronychia 5 0 0 <0.001
Trichomegaly 2 0 0 0.017

of these structures. Cutaneous adverse events have
been observed with all agents that target epidermal
growth factor receptor and is therefore considered
a class specific effect. In addition, the frequency
and severity of skin rashes are dose dependent.!*'!
Therefore, gradual dose increment until the skin
eruption appears is a strategy to maximize efficacy of
epidermal growth factor receptor inhibitors. The wide
spectrum of cutaneous adverse events has been in
termed the PRIDE syndrome (Papulopustules and/or
paronychia, Regulatory abnormalities of hair growth,
Itching, and Dryness due to epidermal growth factor
receptor inhibitors)."? These effects are generally
mild to moderate in severity but may negatively affect
the quality of life and lead to treatment delays, dose
modifications and discontinuation of therapy.!'*'
Numerous retrospective studies have found that the
presence and severity of rash are indicators of tumor
response as well as overall survival.

This study describes the clinical characteristics of
cutaneous adverse events in 99 Asian patients treated
with erlotinib and gefitinib. Sixty-eight percent of
patients in the present study experienced at least
one cutaneous symptom. In our study, xerosis was
the most common adverse event, occurring up to
52.5%. Because epidermal growth factor is required
to maintain the normal epithelial barrier function, its
inhibition results in dryness. Xerosis was particularly
more prevalent in the older age group. In contrast, in a
recent publication by Nakagawa et al.,'"! the incidence
of xerosis among Asian patients treated with erlotinib
was 7.7%. The vast difference may be from the fact
that all our patients had prior therapy with various
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cytotoxic drugs leading to skin barrier alteration. It is
also a common practice among Thai patients to use
soap bars as body cleansers. Moreover, due to the hot
climate, Thai people often take showers many times per
day. All these factors promote skin dryness. According
to a study by Osio et al.,'" the incidence of xerosis
among Caucasians was up to 100% after 6-month
treatment. The variation in the reported incidences
of xerosis compared with our study may possibly be
from different durations which epidermal growth
factor receptor inhibitors was administered. Moreover,
there are no standard criteria to define xerosis. This
could also be the reason for the vast difference in the
reported incidence in the literature.

Unlike previous reports where the incidence of
papulo-pustular eruption was up to 86%,'5%® our
study showed that papulopustular eruption occurred
in 27.3% patients. This could be explained by variable
classifications as well as indistinct descriptions
this cutaneous adverse event. Many studies refer to
epidermal growth factor receptor inhibitor-associated
folliculitis as “rash”, “acne”, “acneiform eruption”,
“papulo-pustular  eruption”, “folliculitis”, and
“maculopapular skin rash”. The classic presentation
of papulo-pustular eruption is inflamed papules or
pustules with hair at the center. It can be preceded by
pruritus and dysesthesia for a few days. In our study,
papulo-pustular eruption was clearly differentiated
from maculopapular rash. Maculopapular rash
would appear as macular erythema and slightly
elevated erythematous coalescing papules
lacking folliculocentric pustules. In addition, the
maculopapular rashes in our patients resolved
spontaneously in 1-2 weeks. This differs from papulo-
pustular eruption, which developed in 1-2 weeks,
peaked at 3—4 weeks and decreased in intensity over
several weeks leaving mild erythema and follicular
papules throughout the course of therapy.'® The
inflamed and itchy nature also helps differentiate
epidermal growth factor receptor inhibitor-induced
papulo-pustules from similar eruption caused by other
drugs. The typical drug-induced acneiform eruption
from agents such as corticosteroids, antiepileptic,
vitamin B complexes, and antituberculosis drug is
usually non-pruritic and non-inflammatory.?2* The
time of occurrence and the time to resolution of the
papulo-pustular eruption were similar to Caucasian
patients.®! In our study, we found that papulo-pustular
eruption was the earliest to occur, with a median onset
of 13 days.
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Patients in the erlotinib group had a tendency toward
greater cutaneous adverse events compared with the
gefitinib group. This could be due to differences in
the molecular structures of these two agents, leading
to variation in pharmacokinetic properties. Gefitinib
250 mg/day has a lower mean plasma concentration
and area under the plasma drug concentration-time
curve compared with erlotinib 150 mg/day. Moreover,
gefitinib has higher volume distribution and clearance
leading to a greater rate of elimination.???* Drug tumor
tissue accumulation is also higher in gefitinib.?224 In
addition, gefitinib provides the concentration needed
to achieve effective epidermal growth factor receptor
inhibition in the tumor at a dose below the maximum
tolerated dose.” Thus, erlotinib is administered
at the maximal tolerated dose, whereas gefitinib is
efficient at one-third of the maximal tolerated dose.
Therefore, the frequency of skin adverse events, which
increases with the dose of epidermal growth factor
receptor inhibitors, is greater with erlotinib than with
gefitinib.

Trichomegaly of the eyelashes was observed in 2% in
our study. This is an uncommon adverse event but
can represent an important cause of esthetic damage.
Moreover, it can be complicated by trichiasis and
secondary corneal ulceration. Our patients required
periodic trimming of the eyelashes while the drugs
were administered. This adverse event could last for a
long period after treatment discontinuation.

A positive correlation between the occurrence of
cutaneous adverse events and tumor response was
observed. This finding was similar to previous studies
in Caucasians.**2% This correlation has also been
observed in patients with squamous cell carcinoma
of the head and neck or metastasized colorectal
cancer treated with epidermal growth factor receptor
inhibitors.’”*!  We also found that individuals
experiencing multiple cutaneous adverse events had a
better therapeutic outcome compared to those with a
single skin adverse event.

We used topical triamcinolone and topical benzoyl
peroxide to treat the papulo-pustular eruption. Oral
doxycycline was administered with reasonable
improvement in patients experiencing grade 2 and 3
rash severity. Recently, Garber et al.F” reported that
not only were anti-inflammatory and anti-infectious
agents effective but a combined triple therapy
comprising of topical prednicarbate cream, topical
nadifloxacin cream and systemic isotretinoin also
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offered significant improvement of the rash severity
score. Systemic isotretinoin was not administered in
our study because it could worsen xerosis.

The limitations of this study include its retrospective
nature, leading to recall bias and incomplete reporting
of data. In addition, all information was collected
from patients who were referred by oncologists for
dermatologic consultation. Therefore, some of the
clinical manifestations may have been missed, leading
to an impression of a lower incidence of cutanous
adverse events. Future prospective studies are essential
to validate these results.

In conclusion, cutaneous toxicities from epidermal
growth factor receptor inhibitors are common among
the Asian population. Xerosis was the most prevalent
cutaneous adverse event in this study. We found that
with numerous cutaneous adverse events, patients
had better therapeutic outcome. It is important for
practitioners to know about the cutaneous adverse
event of epidermal growth factor receptor inhibitors
in order to provide optimum management and allow
patients to remain on these life prolonging therapies.
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