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Inflammatory Changes in
Actinic Keratoses Associated
With Afatinib Therapy
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PRACTICE POINTS

- One of the underreported adverse events of afatinib
is the induction of inflammatory changes in actinic
keratoses (AKS).

- Our cases showed that inflammatory changes
eventually led to shrinkage and resolution of the
underlying AK.

To the Editor:

Afatinib is a small molecule covalently» binding and
inhibiting the epidermal growth factor receptor (EGFR)
as well as HER2 and HER4 receptor tyrosine kinases.!
The EGFR family is part of a eomplex signal transduc-
tion network that is central‘to several critical cellular
processes.? The human EGER family is dysregulated in
many solid tumors, making it an attractive target for
anticancer therapy.>.In 2013, the US Food and Drug
Administration approvedsafatinib as a first-line treatment
of patients with metastatic non-small cell lung cancer
whose tumors have EGFR exon 19 deletions or exon 21
(L858R) substitution mutations.?

Treatment with afatinib and other EGFR inhibitors is
frequently associated with cutaneous adverse effects that
occur in up to 90% of patients. These cutaneous reac-
tions are typical for this drug family and distinct from the
skin adverse effects related to other types of anticancer
chemotherapy.* The most frequent skin manifestations
following afatinib treatment consist of an acneform
pustular eruption in up to 90% of patients.>® Other

dermatologic reactionssinclude nonspecific maculopapu-
lar rashes (90%), stomatitis (71%), paronychia with some
nail changes (58%), xerosis (31%), pruritus (21%), and
hand-foot.syndrome (7%)>‘; however, grade 3 dermato-
logic reactions occurred in only 0.15% of patients.

Inflammatory changes in both preexisting and unde-
tected ‘actinic keratoses (AKs) and even progression to
squamous cell carcinoma (SCC) have been previously
described as uncommon dermatologic adverse effects of
2 EGFR inhibitors, sorafenib and erlotinib.”” Seven of
131 patients with metastatic renal cell carcinoma treated
with single-agent sorafenib developed cutaneous SCC
and 3 more had AKs.” One patient demonstrated self-
limited inflammatory flare-up of AKs during erlotinib
treatment.® We report acute inflammation of AKs from
afatinib treatment.

A 78-year-old woman with fair skin who was pre-
viously treated for several AKs in sun-exposed areas
presented with inflammatory changes that appeared at
the site of AKs on photoexposed areas 110 days after ini-
tiating afatinib therapy (40 mg/d). Physical examination
revealed multiple erythematous scaly plaques on the face,
neck, chest, and forearms (Figure 1).

In the previous 2 decades, lesions that were surgi-
cally removed and histopathologically examined included
Bowen disease (2 lesions), 2 basal cell carcinomas, 2 blue
nevi, and a seborrheic keratosis. Several AKs also were
surgically removed and confirmed histopathologically.

Eighteen months prior to the current presentation,
the patient was diagnosed with locally advanced, inop-
erable, stage IIIA adenocarcinoma of the lung with
deletion in exon 19 of the EGFR gene. She received

From the Rambam Health Care Campus and Rappaport Faculty of Medicine, Technion-Israel Institute of Technology, Haifa. Drs. Kridin and Bergman
are from the Department of Dermatology, and Dr. Wollner is from the Department of Oncology.

The authors report no conflict of interest.

Correspondence: Khalaf Kridin, MD, PhD, Department of Dermatology, Rambam Health Care Campus, POB 9602, Haifa 31096, Israel

(dr_kridin@hotmail.com).

E16 | CUTIS®

WWW.MDEDGE.COM/DERMATOLOGY

Copyright Cutis 2020. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



FIGURE 1. Extensor aspect of the left forearm i atory
actinic keratoses while on afatinib treatment(40
definitive concomitant éﬁation with the

carboplatin-vinorelbinesre and 60-Gy radiation.

Four months later emission tomography
(PET)—fludeoxyglucose sean revealed a single bone lesion
inthe L5 vertebra i irradiation to the lumbar spine.

Subsequently, new astases to the neck, right lung,
T5 vertebra, and left acetabulum were detected by PET-
computed tomography. One year later, afatinib 40 mg/d
was initiated. A PET scan after 2 months of treatment
showed excellent response.

At the current presentation, a punch biopsy obtained
from an inflammatory lesion on the left dorsal forearm
revealed findings consistent with an eroded and inflamed
AK; the biopsy showed marked dysplasia of the kerati-
nocytes that was predominately located in the basal layer
of the epidermis. The lesion was accompanied by a dense
mixed inflammatory cell infiltrate that was centered in
the papillary dermis and extended to the epidermis
(Figure 2). Because of this grade 3 skin toxicity, the afa-
tinib dosage was reduced to 20 mg/d, and betametha-
sone cream 0.1% and emollients were applied locally for
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FIGURE 2. A, A biopsy of an inflamed lesion on the left forearm
showed marked pleomorphism and nuclear atypia of the keratinocytes
that was predominately located in the basal layer. Within the papillary
dermis there was a dense mixed inflammatory infiltrate associated
with extravasated erythrocytes (H&E, original magnification X 100).

B, Higher magnification highlighted the marked pleomorphism, nuclear
atypia, and crowding typical of actinic keratoses. Additionally, the
biopsy showed that the epidermis was focally eroded accompanied by
overlying scale crust, and there were numerous neutrophils within the
papillary dermis that extended into the overlying epidermis and scale
crust (H&E, original magnification x400).

2 weeks. A reduction in the number of AKs and clinical
regression of the inflammatory changes was observed
2 weeks later (Figure 3).

Chronically sun-exposed skin is prone to develop AKs
that are at risk to progress to SCC.'*'? These lesions are
increasingly diagnosed in older patients when internal
cancers also are prevalent.” Inflammatory flare-up of AKs
is typically present during the regression phase' ' but
also during progression to SCC.*

There are many strategies for treating AKs. Physical
procedures for destroying the lesions are commonly used.
Some topical drugs, including imiquimod, 5-fluorouracil,
and diclofenac sodium, also have proven efficacy.!”
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FIGURE 3. Extensor aspect of the left forearm showed resolution. of
the inflammatory changes 2 weeks after the reduction of the afatinib
dosage to 20 mg/d and application of betamethasone cream 0.1%.

Conventional chemotherapeutic agentsthat have been
described to be associated with the/inflammation of AKs
include docetaxel; doxorubicin; capecitabine; pentostatin;
and the combination of dactinomycin, vincristine, dacar-
bazine and doxorubicin, cytarabine, and 6-thioguanine.”'®
The mechanism leadingto this effect is unknown, though
abnormal DNA synthesis and a type of radiation recall
phenomenon have been postulated.”

We described ‘inflammatory changes in AKs associ-
ated with afatinib treatment. The precise mechanism by
which afatinib induces inflammation in AK has not been
elucidated; however, it is known that EGFR normally
downregulates chemokine expression in keratinocytes.
Conversely, EGFR signaling blockade produces opposite
effects, with increased CCL2, CCL5, and CXCL10, as well
as reduced CXCLS8 expression, leading to enhanced skin
inflammation." Afatinib is a targeted agent that modulates
the Ras/Raf/MEK/ERK signaling circuit, which is a key
intracellular signal transduction pathway.® This pathway
and its downstream effectors have been implicated in
cutaneous squamous cell carcinogenesis that might be
accompanied by inflammatory changes.”* The remarkable
clinical improvement of the AKs in our patient following
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the inflammatory flare-up supports the notion that the
anticancer effect on intraepidermal neoplasms might be
mediated by inflammation.”
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