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Abstract

Background: Cutaneous adverse events associated with the use of epidermal growth
factor receptor inhibitors, such as cetuximab are relatively common. Although there
are reports about possible treatments for acne or acneiform lesions induced by ce-
tuximab, there are only few reports of prospective studies.

Objective: The aim of the study was to analyze the efficacy of varius treatment mo-
dalities and their combinations in patients with acneiform eruptions caused by cetuximab.

Patients and methods: We studied 14 patients treated with an epidermal growth
factor receptor inhibitors, including 7 patients cetuximab, who developed acneiform
eruptions in the course of therapy. All patients were diagnosed as grade Il according
to the Common Terminology Criteria for Adverse Events (CTCAE) v4.0. A corticoste-
roid ointment, tacrolimus ointment, and ketoconazole ointment were used in a ran-
domized manner. Oral therapy included administration of antihistaminic drugs, te-
tracycline, a cyclooxygenase inhibitor, or a macrolide. We measured the numer of
days required to achieve improvement from grade Il to grade | during cetuximab treatment.

Results: Our results showed that tetracycline treatment may shorten the period ne-
eded to achieve improvement. Ketoconazole cream and a combination of oral tetra-
cycline and topical ketoconazole also significantly shortened this period.

Conclusion: The results of our short case study may indicate that a combitation the-
rapy of oral tetracyclin and topical ketokonazole is most effective in the therapy of pa-
tients with acneiform eruptions caused by cetuximab. (/ Dermatol Case Rep. 2014; 8(1): 16-19)

Introduction

Recently, many reports have described cutaneous adver-

Folliculitis occurs in 40-85% of patients and is typically
observed in the first ten days of treatment. Folliculitis is
especially common and often severe with cetuximab. The

se events associated with the use of the epidermal growth
factor (EGF) receptor inhibitor cetuximab.!> This may be
associated with the fact that the EGF receptor tyrosine ki-
nase, which is over-expressed on cancer cells, also exists in
the normal epidermis and normal hair follicles.

EGF receptor inhibitors are classified into 2 classes, i.e.,
low molecular weight tyrosine kinase inhibitors (gefitinib,
erlotinib) and 1gG monoclonal antibodies against the EGF
receptor (cetuximab, panitumumab). The most common cu-
taneous adverse effects of the EGFR inhibitors include ac-
neiform lesions (folliculitis), diffuse hair loss, dry skin and
paronychia.’

aim of the study was to analyze the efficacy of varius treatment
modalities and their combinations in patients with acneiform
eruptions (folliculitis) caused by cetuximab.

Patients and methods

We studied 14 patients, treated with an EGF receptor
inhibitors (gefitinib, erlotinib, cetuximab, and panitumumab),
including 7 patients who received cetuximab. We selected
the treatment in a randomized manner. We evaluated the
clinical outcome of various therapies and their combinations.
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Grade Il acneiform adverse events, caused by cetuximab
were diagnosed according to the CTCAE (Common Termi-
nology Criteria for Adverse Events) version 4.0. The charac-
teristics of the patients are summarized in Table 1. All pa-
tients had colorectal carcinoma with lymph node involve-
ment, and liver and/or lung metastases. The average period
from the appearance of skin lesions was 24.1 days. Five of
the 7 patients received oral antihistamine treatment. Three
of the 7 patients received oral tetracycline, 1 received an
oral macrolide, 2 received a COX2 inhibitor, and 1 received
a tacrolimus ointment. Additionally, 4 of the 7 patients used
a ketoconazole ointment, and 2 used a corticosteroid oint-
ment during the treatment course. Cetuximab was continu-
ously administered in all cases. The dose was not changed
throughout the observation. We compared the subjective
itching symptoms by using the visual analogue scale (it-
ching VAS) score. The oral and topical treatment was ran-
domly selected.

We examined skin manifestations and psychosocial impact
for several days. We measured the time in which cutaneous
conditions improved from grade Il to grade |, i.e., the time in
which itching, desquamations, and ulcers improved to an
extent that the different oral treatments could be disconti-
nued and/or the psychosocial impact was cured.

Patients indicated the degree of itching from maximal to
zero by using the blind 10-cm scales and we measured the length.

The duration of grade Il events, the itching VAS scores be-
fore therapy, and changes in the itching VAS scores were
analyzed using the Mann-Whitney U test. All tests were con-
ducted at the 0,05 significance level.

Results

In all patients treated with cetuximab the average itching
VAS score significantly decreased from the first (29.3 mm)
to the last examination (12.1 mm) (p < 0.01) (Table 1).
This result demonstrated the effectiveness of all selected
therapies analyzed together (Fig. 1A, B and Fig. 1C, D).
There were no significant differences between all therapy
methods in the itching VAS scores before therapy (p > 0.05)
(data not shown). This result shows that there was no bias
between the different therapies in redard to disease severi-
ty. Tetracycline shortened the period of grade Il acneiform
eruptions (14 days in patients who used tetracycline vs.
47 days in patients who did not use tetracycline; p < 0.05)
(Table 2). We also found that ketoconazole ointment shor-
tened the period of grade Il acneiform rash caused by cetu-
ximab. Interestingly, in the case of ketoconazole ointment (16
days vs. 54 days; p < 0.05) or the combination of ketocona-
zole ointment and tetracycline (14 days vs. 46 days; p < 0.05)
the difference was also statistically significant. In addition,
we evaluated the effect of a COX2 inhibitor on acneiform
eruptions. The period of grade Il events was significantly
longer when a COX2 inhibitor was used compared to when
no COX2 inhibitor was used (70 days vs. 17 days; p < 0.05).

Discussion

Adverse events, including acneiform eruptions, induced
by EGF receptor inhibitors impede a patient’s physical and
psychological activity. EGF receptors are distributed in can-
cer cells as well as in the epidermis and hair follicle cells.?
However, the mechanism oleading to cutaneous adverse
events induced by EGF receptor inhibitors remains unknown.
Defective or abnormal keratinization may be caused when
the EGF receptor is blocked. Furthermore, inflammation of
hair follicles may be related to EGF receptor inhibition. Wi-
dely recommended therapies for acneiform eruptions cau-
sed by EGF receptor inhibitors are systemic tetracycline, to-
pical clindamycin, and topical corticosteroids.'* Some stu-
dies have suggested the effectiveness of isotretinoin* and col-
loidal oatmeal lotion.> Other authors performed a placebo-
controlled trial, which showed that tetracycline was not suf-
ficiently effective against skin rashes induced by the EGF re-
ceptor inhibitors gefitinib and cetuximab.® We compared
the duration of grade Il acneiform eruptions caused by va-
rious therapies and observed a significant difference in the
responses to oral tetracycline administration, ketoconazole
ointment, or both in cetuximab-treated patients. As result
of our analysis we recommend tetracycline administration
and ketoconazole ointment therapy for acneiform eruptions.
We hypothesize that the effect of tetracycline and ketoco-
nazole may be related to facial follicular bacteria, which sho-
wed an imbalance induced by inflammation, acne folliculi-
tis, or malassezia folliculitis. Furthermore, because of the
imbalance of indigenous bacteria, seborrhea-like changes
may occur on facial skin.

In our study, treatment with a COX2 inhibitor significantly
prolonged the grade Il period. Initially, it was shown that UVB
exposure and/or EGF receptor signal transduction are related
to COX2 expression in HaCaT keratinocytes.” Although we
expected that a COX2 inhibitor might be effective in rever-
sing the effect on the EGF receptor, the period of grade Il
events was longer in our study. A recent study showed that
the combination of a COX2 inhibitor and an EGF receptor in-
hibitor resulted in decreased cellular proliferation and incre-
ased apoptosis.® A further study showed the relationship be-
tween rash and life-survival as well as between cetuximab-
induced rash and anti-cancer response.? These data suggest
that the longer period of grade Il acneiform eruptions was
caused by combined administration of an EGF receptor in-
hibitor and a COX2 inhibitor. This combination may decre-
ase cellular proliferation and may increase apoptosis of can-
cer cells as well as keratinocytes and hair follicle cells. The
underlying mechanism of this response might involve signal
transduction pathways in cancer cells, keratinocytes, and
follicular cells. The combination of a COX2 inhibitor and ce-
tuximab might result in synergistic damage to cancer, skin,
and follicular cells.

In conclusion, the results of our short study may indicate
that a combination of systemic tetracycline and topical ke-
toconazole is most effective for acneiform eruptions caused
by cetuximab.
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Table 1. Patients’ characteristics.

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Patient 7

average

Age Sex
61 M
54 F
64 M
67 M
68 F
70 M
72 F
65.1

Diagnosis

rectum ca. LNs meta.

sigmoid ca. Liver and lung meta.

colon ca. Liver meta.

colon ca. Liver meta.

sigmoido ca. Liver meta.

colon ca. Liver meta.

recutum ca. LNs meta.

ca. = carcinoma, meta. = metastasis, LNs = lymph nodes

Figure 1

Clinical presentation of ac-
neiform lesions before and
after therapy.

A) Patient 4 diagnosed at first
visit as grade Il of CTCAE
acneiform eruption and tre-
ated with oral tetracycline and
ketoconazole ointment.

B) 14 days after treatment.
CTCAE grade was down to I.

C) Patient 7 was given oral
antihistamine treatement and
ketoconazole ointment.

D) 21 days after treatment.
Her CTCAE grade was down
to grade |.

Itching VAS at  Itching VAS after

first visit treatment
30 10
40 10
30 10
40 15
20 10
10 20
35 10
29.2 12.1
p<0.01
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Table 2. The period of Grade II. Statistical analysis by each treatment.

use

(days)
tetracycline 14
antihistamines 32
COX2 inhibitor 70
macrolide 42
ketoconazole 16
corticosteroid 34
tacrolimus 21
tetracycline+ketoconazole 14
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