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ABSTRACT

Introduction: Non-melanoma skin cancer
(NMSC) is the most common type of human
tumor, with an estimated five million new cases
each year. NMSC has been described as having a
major impact on the health-related quality of
life of the patient. Vismodegib is a hedgehog
pathway inhibitor therapy for patients who are
affected by locally advanced basal cell carci-
noma (laBCC) and metastatic basal cell carci-
noma and are ineligible for surgery and/or
radiotherapy. The objective of this study was to
assess treatment-emergent adverse events
reported by patients with advanced BCC who
were undergoing hedgehog pathway inhibitor
therapy with vismodegib, and to quantify their
health-related quality of life using the Derma-
tology Life Quality Index (DLQI) questionnaire.

Methods: Patients with advanced and/or mul-
tiple basal cell carcinomas treated with vis-
modegib at the Non-Melanoma Skin Cancer
Unit of the University of Naples Federico II
(Italy) were consecutively enrolled. Each patient
was evaluated every month until the end of the
treatment cycle to assess adverse events related
to the drug and the patient’s quality of life.
Results: 48 patients (35 males and 13 females)
with advanced BCC were included in the study.
Muscle spasms, alopecia, and dysgeusia were
the most frequently reported adverse events. 41
patients completed the DLQI questionnaire at
the baseline visit and after 6 months of treat-
ment. The average reported DLQI score
decreased from a mean value of 5.7 at the
baseline visit to 0.4 after 6 months of treatment.
Conclusion: This is the first study to demon-
strate a significant change in patient health-re-
lated quality of life from baseline to 6 months
after hedgehog pathway inhibitor therapy ini-
tiation using the DLQI test. Interestingly,
patients with BCC in visible areas such as the
face or neck presented an overall DLQI score
that was higher than that of patients with BCC
located on the trunk and legs at the baseline
visit, but the DLQI scores of these two groups
were almost the same after 6 months of vis-
modegib therapy.
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INTRODUCTION

Non-melanoma skin cancer (NMSC) is the most
common type of human tumor, with an esti-
mated five million new cases each year.
Although these tumors are associated with a
very low mortality risk, they have been reported
to have a major impact on the health-related
quality of life of the patient [1]. This impact on
quality of life derives from the symptomatology
of the tumor, the various interventions applied,
and the adverse events associated with these
treatments [2]. Basal cell carcinoma (BCC) is the
most common NMSC. Although surgery is the
first-line therapy for BCC, some cases can pro-
gress to an advanced or—rarely—a metastatic
state, meaning that nonsurgical approaches
such as cryotherapy, adjuvant radiotherapy,
and targeted therapy are required [3]. Vismod-
egib is a hedgehog pathway inhibitor therapy
(HPIT) for patients who are affected by locally
advanced basal cell carcinoma (laBCC) and
metastatic basal cell carcinoma and are ineligi-
ble for surgery and/or radiotherapy [4].
Approximately 80% of BCCs occur in the head
and neck region and may cause disfiguring skin
changes that impact on the patient’s body
image and health-related quality of life
(HRQoL) [5]. The aims of this clinical study were
twofold: to assess treatment-emergent adverse
events (AEs) reported by patients with advanced
BCC who were undergoing hedgehog pathway
inhibitor therapy (HPIT) with vismodegib, and
to quantify their HRQoL using the Dermatology
Life Quality Index (DLQI) questionnaire [6].

METHODS

This analysis included patients with advanced
and/or multiple basal cell carcinomas treated
with vismodegib at the Non-Melanoma Skin
Cancer Unit of the University of Naples Fed-
erico II (Italy). Patients were consecutively
enrolled in this descriptive study from Novem-
ber 2016 to November 2018. The approved
dosage of vismodegib was 150 mg per day.
Demographic and clinical variables of each
patient were analyzed. Each patient was evalu-
ated every month until the end of the treatment

cycle in order to assess adverse events related to
the drug and their therapeutic response
according to their degree of remission: either
complete remission (CR; tumor size reduced by
[ 80%), partial remission (PR; tumor size
reduced by 50–80%), stable disease (SD; tumor
size reduced by 10–50%), or no response (NR;
tumor size reduced by \ 10%). To assess the
specific impact of vismodegib therapy, the val-
idated, short, self-administered DLQI question-
naire was administered at the baseline visit and
after 6 months of treatment. The DLQI consists
of 10 questions that require a response ranging
from 0 (not at all) through 1 (a little) and 2 (a
lot) to 3 (very much), with overall DLQI scores
ranging from a minimum of 0 to a maximum of
30. The higher the score, the more impaired the
HRQoL. Analysis of the DLQI results focuses on
six subcategories: (1) symptoms and feelings; (2)
daily activities; (3) leisure; (4) work and school;
(5) personal relations; and (6) treatment. The
questionnaire was completed immediately
before starting vismodegib therapy and again 6
months after treatment. The DLQI question-
naire is reported in the Electronic supplemen-
tary material (ESM).

Compliance with Ethics Guidelines

All procedures performed in studies involving
human participants were in accordance with
the ethical standards of the University of Naples
Federico II and with the 1964 Declaration of
Helsinki and its later amendments or compara-
ble ethical standards. Informed consent was
obtained from all individual participants inclu-
ded in the study.

RESULTS

Forty-eight patients (35 males and 13 females)
with advanced BCC were included in the study.
The median age was 74.5 years (ranging from 43
to 95 years). All patients had histologically
confirmed advanced basal cell carcinoma,
except for 2 female patients, 1 of whom was
affected by Gorlin–Goltz syndrome and the
other with a metastasizing BCC. Thirty (62.5%)
of the BCCs were located on the head or neck, 9
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(18.7%) were on the trunk, 7 (9%) were on the
upper limbs, and 2 (4.2%) were localized on the
legs. At baseline, 22 patients (45.8%) had an
ulcerative BCC. The other reported clinical
variants were multiple superficial and nodular
BCCs (29.2%), nodular BCCs (20.8%), and a
morpheaform variant in 2 patients. The average
duration of treatment was 6 months (ranging
from 3 to 10 months). Five patients (10.4%)
discontinued treatment after 2 months for
scarce compliance, 1 patient discontinued after
6 months, having reported no response, and
another patient discontinued after 2 months for
multiple adverse events. Muscle spasms, dys-
geusia, and alopecia were the most frequently
reported adverse events. In particular, 38/48
patients reported muscle spasms; 38/48 repor-
ted dysgeusia; and 28/48 patients reported
alopecia. The most frequently reported adverse
events categorized by grade of severity are pre-
sented in Table 1. Furthermore, the majority of
the patients reported mild to moderately severe
adverse events; interestingly, most of the
patients reported grade 2 dysgeusia and grade 1
muscle spasms. Alopecia, when present, was
most frequently reported as a grade 3 adverse
event. Forty-one patients completed the DLQI
questionnaire at their baseline visit and after
6 months. The average reported DLQI score
decreased from a mean value of 5.7 at the
baseline visit to 0.4 after 6 months of treatment.
Despite all of the adverse events, we found that,
in general, the overall DLQI score significantly
decreased. Scores in the ‘‘symptoms and feel-
ings’’ subcategory significantly decreased from
baseline to 6 months after treatment initiation.
Scores in the other subcategories were generally
very low. Patients with laBCCs in the head and
neck regions had significantly higher DLQI
scores before starting vismodegib therapy than

patients who presented BCCs in other locations.
DLQI values (median ± DS) at baseline (t0) and
after 6 months of treatment (t1) with vismod-
egib in patients with advanced BCCs catego-
rized according to anatomical site (n; %) are
presented in Fig. 1.

DISCUSSION

Basal cell carcinoma (BCC) is the most com-
mon form of skin malignancy worldwide, and
accounts for about 80% of all nonmelanoma
skin cancers [1, 2]. Vismodegib, an oral sonic
hedgehog signaling pathway inhibitor, has
recently been approved by the Food and Drug
Association for the treatment of locally
advanced, metastatic, and recurrent basal cell
carcinomas that are ineligible for surgery or
radiotherapy [4]. Several studies have demon-
strated the efficacy and safety of this small
molecule which selectively connects to the
Smoothened protein and blocks intracellular
signaling, deactivating the hedgehog pathway
and thus inhibiting tumor growth [7]. As
reported in our results, muscle spasms, dys-
geusia, weight loss, and alopecia are the most
frequently described adverse events associated
with vismodegib therapy. The timing and
grade of severity of these events vary, but they

Table 1 The most frequently reported adverse events
categorized by the grade of severity

Adverse event Grade 1 Grade 2 Grade 3

Muscle spasms 23 13 2

Dysgeusia 4 33 1

Alopecia 15 9 4

Fig. 1 DLQI values (median ± DS) at baseline (t0) and
after 6 months of treatment (t1) with vismodegib in
patients with advanced BCCs categorized according to
anatomical site (n; %)
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affect patient quality of life and sometimes
lead to treatment discontinuation [8]. The
majority of our patients reported that mild to
moderately severe AEs (grade 1 or 2) occurred
in the first two months of therapy, except for
alopecia, which occurred later and was almost
always a severe event. In recent years, different
dose reduction strategies during routine treat-
ment have been proposed as a means to
reduce AE severity and achieve the optimum
duration of vismodegib treatment. Transition-
ing from a continuous to an intermittent
regimen could be a way to avoid dropouts
[9, 10]. NMSC also has an appreciable impact
on patient QOL, especially for the locally
advanced and the metastasizing forms of BCC,
due to the symptomatology involved and the
potential for physical disfigurement, which
usually compromises the psychological state of
the patient [11]. In the present study, the
mean overall DLQI score across 41 patients
decreased from 5.7 at the baseline visit to 0.4
after 6 months of treatment, indicating that
vismodegib had a positive effect on patient
HRQOL according to Finlay and Khan [6]. The
mean DLQI score (maximum possible score:
30) in a normal population usually ranges
from 0 to 0.5 [12]. Two other studies have
used the DLQI test to assess HRQOL in
patients with BCCs who were treated with
surgery, and those studies observed a signifi-
cant decrease in DLQI score 3 months after
surgery [13, 14]. Moreover, in 2012, a clinical
study involving 25 patients with advanced
BCCs who were treated with X-ray therapy
showed a significant decrease in DLQI score to
a normal level 3 months after treatment (from
1.2 ± 1.5 to 0.4 ± 0.9) [15]. In the literature,
data on HRQOL in patients with advanced
BCCs who were treated with vismodegib are
limited. A phase 2 study of vismodegib safety,
STEVIE (NCT01367665), reported the HRQoL
outcomes in 730 patients with locally
advanced BCCs and metastasizing BCCs.
Skindex-16 and MD Anderson Symptom
Inventory (MDASI) questionnaires were com-
pleted at baseline and at three subsequent
visits, and the results pointed to an improve-
ment in HRQoL in all vismodegib-treated
patients [16]. Furthermore, in a recent study,

Gualdi et al. used a different test—the Pictorial
Representation of Illness and Self Measure
(PRISM)—to assess HRQoL in 10 patients
treated with vismodegib, which was evaluated
as the Self-Illness Separation (SIS) score. The
authors reported that the average SIS score was
inversely correlated to the average number of
AEs, which tended to increase during the
intermittent therapeutic regimen [17]. To the
best of our knowledge, this is the first study to
demonstrate a significant change in patient
health-related quality of life from baseline to 6
months after hedgehog pathway inhibitor
therapy initiation using the DLQI test. A sig-
nificant decrease in the overall DLQI score was
found, especially for the subcategory ‘‘symp-
toms and feelings,’’ which significantly
decreased from baseline to 6 months after
treatment initiation, despite the occurrence of
multiple AEs. Interestingly, although patients
with BCCs in visible areas such as the face or
neck presented a higher DLQI score at the
baseline visit than patients with BCCs on the
trunk and legs, the scores for the two groups
were very similar after 6 months of vismod-
egib therapy. A number of authors argue that
the DLQI may not be specific enough to
accurately evaluate the quality of life in
patients with basal cell carcinomas, as this
kind of questionnaire is tailored to patients
with chronic skin conditions such as eczema
or psoriasis. This could indicate the need for a
more disease-specific instrument that is vali-
dated for use in non-English-speaking coun-
tries [18].

CONCLUSIONS

In conclusion, although various adverse events
have been linked to vismodegib treatment, it
was found in the present work to be a safe and
effective drug in almost all patients who pre-
sented with inoperable advanced BCCs, as it
brought HRQOL levels back to those of healthy
controls. Further studies are required to better
manage hedgehog pathway inhibitor-related
adverse events and to validate a specific assess-
ment of the health-related quality of life in
patients who are undergoing this treatment.
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