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Clinical determinants of clinical response to
Sonidegib in advanced basal cell carcinoma: a

mohnocenter experience

G. SPALLONE, A. CARBONE, F. SPERATI, P. FRASCIONE, L. EIBENSCHUTZ

Oncologic and Preventive Dermatology Unit, San Gallicano Dermatological Institute, IRCCS, Rome, Italy

Abstract. - OBJECTIVE: The purpose of this
study is to evaluate the clinical determinants of
complete response in locally advanced basal
cell carcinoma (laBCC) patients receiving Son-
idegib in a real-life, retrospective, observational
study. Hedgehog pathway inhibitors (Vismode-
gib and Sonidegib) are approved for the system-
ic treatment of locally advanced basal cell carci-
noma (laBCC). The objective response rate was
the primary endpoint of the trials for both drugs.

PATIENTS AND METHODS: Adult patients
with 1aBCC treated with Sonidegib at the Derma-
to-Oncology Unit of IFO San Gallicano between
June 2020 and September 2022 were included in
the study. Patient, tumor, and treatment charac-
teristics were recorded. The complete response
rate was the primary outcome. The median time
to the best response and complete response
were the secondary outcomes. Treatment-re-
lated adverse events (TRAEs) and dose adjust-
ments were recorded.

RESULTS: Of the 19 patients included in the
study, eight (42.1%) achieved a complete re-
sponse, seven (36.8%) had a partial response, and
four experienced progressive disease (21%). The
median time to the best response was 3 months in
the group of patients with partial response (range
2.0-4.0, with three patients not evaluable) and 3.5
months in the group of patients with complete re-
sponse (range 2-5). TRAEs occurred in 14 (73.6%)
patients, with 8 (57.1%) reporting =2 TRAE catego-
ries and 6 (42.8%) >2. A total of 78.9% of patients
received a modified treatment schedule; 12.5% of
patients who achieved a complete response re-
ceived full dosage from the beginning to the end
of treatment, compared with 27.3% of those with a
partial response.

CONCLUSIONS: The associations between
the clinical outcome of interest (objective re-
sponse rate) and the clinicopathological and
treatment characteristics were evaluated. No
statistically significant association was ob-
served. Our analysis confirms the observation
that no statistically significant correlation exists
between clinical response and Sonidegib alter-
nate dose regimen.
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Introduction

Basal cell carcinoma (BCC) is the most com-
mon skin cancer; despite its low mortality rate,
BCC is associated with great morbidity and an
economic burden on health services. Although
most BCCs can be cured by surgery or conserva-
tive procedures, in a small proportion of patients,
the disease can progress to an advanced stage,
including locally advanced (IaBCC) and meta-
static BCC (mBCC)'. The morbidity of advanced
disease is due to the disfigurement and loss of
function of the tissues involved, resulting in re-
duced quality of life. Consequently, the aim of
therapy is primarily to reduce morbidity. When
a surgical approach and/or radiation therapy are
not feasible, systemic treatment with hedgehog
pathway inhibitors (HPIs) is preferred”?. Since
sporadic BCC commonly harbors hedgehog path-
way aberrations, therapeutic agents targeting key
signaling constituents have been developed and
tested against advanced sporadically occurring
tumors or syndromic disease*. In 2013, the Food
and Drug Administration (FDA) approved the
first hedgehog pathway-targeted small molecule,
Vismodegib®®.

The multicenter, randomized, double-blind,
phase 11 BOLT trial’ evaluated the efficacy and
safety of Sonidegib in 2015, obtaining an ob-
jective response rate (ORR) of 57.6% for 1aBCC
and 7.7% for mBCC treated with Sonidegib 200
mg; more than 50% of responses lasted over 6
months. Based on these results, Sonidegib was
approved as a first-line treatment for laBCC. The
long-term analysis at 30 months of the same trial
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showed an ORR of 71.2% with the approved dose
of 200 mg in 1aBCC, with a median duration re-
sponse of 15.7 months?®.

The primary endpoint of the clinical trials>*® for
Sonidegib, as well as for Vismodegib, was ORR
rather than survival, according to the natural
history of BCC and clinical aims. In responding
patients, treatment should be continued long-term
to prevent recurrences, but dose modifications
are routinely used in clinical practice to im-
prove patients’ compliance. Therefore, it should
be important to understand the prognostic sig-
nificance of treatment discontinuation and dose
changes?. In order to assess the relevance of AE
development and dose changes in patients with
1laBCC treated with Sonidegib, we performed a
retrospective analysis of cases followed up in our
center.

Patients and Methods

This was a retrospective monocenter study
conducted at San Gallicano Dermatological Insti-
tute, IRCCS, Rome, Italy.

Adult patients with a histologically confirmed
diagnosis of 1aBCC and treated with Sonidegib
at the standard (200 mg once daily) or reduced
dose (200 mg every 2 days), who had completed
at least 5 months of treatment between June 2020
and September 2022, were included.

Clinical evaluation was performed at each
treatment cycle (28 days), and radiologic imag-
ing was prescribed according to the clinicians’
assessment.

The following clinicopathological character-
istics were recorded: i) patient characteristics:
sex, age at treatment initiation, solitary vs. mul-
tiple BCCs; ii) anatomic site of the largest (tar-
get) BCC; iii) Sonidegib treatment: duration of
treatment in months, clinical response, time to
best response in months, dose modifications; iv)
occurrence of treatment-related adverse events
(TRAES) assessed by clinicians.

We chose ORR as the clinical outcome of in-
terest. In addition, TRAEs and dose adjustments
were evaluated.

Statistical Analysis

The associations between the clinical outcome
of interest (ORR) and the clinicopathological
and treatment characteristics were evaluated.
ORR was the sum of complete responses (CR)
and partial responses (PR). We also investigat-
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ed the associations between the occurrence of
toxicities and dose adjustments. We reported
the categorical variables through absolute and
relative frequencies and continuous variables
through means, standard deviations (SD), me-
dian values and range. When appropriate, the
relationships between categorical variables were
analyzed using Fisher’s exact #-test or Pearson’s
Chi-square test. A univariate logistic regression
model was used to identify variables impacting
the response. p-values lower than 0.05 were con-
sidered significant. All statistical analyses were
performed using SPSS statistical software ver-
sion 21 (IBM Corp., Armonk, NY, USA).

Results

Patient and BCC Characteristics

Our study population included 19 patients who
had completed at least 5 months of treatment at
the time of examination, including nine (47.3%)
males and 10 (52.6%) females, with a median age
at the start of treatment of 79 years (range, 57-88
years). Ten patients had a solitary BCC, while
nine showed multiple BCCs (three out of nine
were affected by Gorlin-Goltz syndrome).

Overall, nine of 10 patients with solitary le-
sions showed localization on the head/neck re-
gion, and 55.5% of these tumors involved the eye.
Table I summarizes patient, tumor, and treatment
characteristics.

Sonidegib Treatment
Table II shows the characteristics of Sonidegib
treatment and outcomes. CR was obtained in

Table I. Demographic characteristics of patients and clinical
features of BCCs at the time of treatment initiation.

Patients’ characteristics n=19, n (%)
Sex:
-M 9@74)
-F 10 (52.6)
Age at the start of the treatment (years):
—Mean+SD 76.9+9.1
— Median (range) 79 (57-88)
BCC lesions:
Number of BCCs:
— Solitary 10 (52.6)
—Multiple 9(474)
Anatomical site:
— Head/neck 18 (94.7)
— Others 1(5.3)

Basal cell carcinoma (BCC).
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Table II. Treatment duration, dose changes, efficacy out-
comes, and tolerability.

N=19
Sonidegib treatment N (%)
Treatment duration (months):
—Mean+SD 8.5+5.6
— Median (range) 7 (3-24)
Clinical response:
— Complete response 8 (42.1)
— Partial Response 7 (36.8)
— Progressive Disease 4 (21)
Time to response in patients with CR (months):
— Mean+SD 3.2+0.9
— Median (range) 3(2-5)
Dose adjustment:
—No 5(26.3)
—Yes 14 (73.7)
Toxicities
Occurrence of treatment-related adverse events:
—No 5(26.3)
—Yes 14 (73.7)
— Median (range): 1(0-2)
<2 13 (68.4)
=2 6 (31.6)
Type of toxicity:
— Ageusia/dysgeusia 4(20.0)
— Muscle cramps 7 (35.0)
— Alopecia 2 (10.0)
— Fatigue 1(5.0)
— Weight loss 2 (10.0)
— CPK alterations 2 (10.0)
— Gastric problems 1(5.0)
— Loss of appetite 1(5.0)

Creatine phosphokinase (CPK), complete responses (CR).

eight (42.1%) patients and PR in seven (36.8%),
while four (21%) patients experienced progressive
disease (PD).

In four cases, Sonidegib was prescribed full
dosage from the beginning to the end of treat-
ment (200 mg/day), while in one case, an alter-
nate regimen was chosen from the beginning
to the end of treatment therapy. Fifteen patients
(78.9%) received the alternate treatment schedule
(200 mg every 2 days), mainly due to the occur-
rence of TRAE:s.

The median duration of exposure to Sonidegib
was 10.4 months (3.0-24.0 months), and in the
group of patients with CR, the median time of
response was 3 months (range 2-5).

TRAEs occurred in 14 (73.7%) patients. The
most frequent TRAEs were muscle cramps
(7=35%), followed by ageusia/dysgeusia (4=20%)
and, equally, alopecia (2=10%), elevated Cre-
atine phosphokinase (CPK) (2=10%), and weight
loss (2=10%) (Table II). Three TRAE permanent

treatment discontinuations related to CPK eleva-
tion were registered. No BCC-related deaths were
observed in our patients.

Table 111 reports the frequency of demographic
characteristics, BCC features, and TRAEs in
patients with PD or objective response. No sig-
nificant difference was observed between the two
groups for any factor.

Similarly, no significant association was de-
tected between treatment response and the occur-
rence of toxicities (Table IV). Treatment response
and time to best response were not associated
with patient sex and age, target BCC site, and
presence of multiple BCCs (Table IV).

Discussion

In patients who are not candidates for surgery
or other treatment approaches, systemic therapy
with HPIs is recommended®. The gold standard
for patients affected by 1aBCC/mBCC should
aim at the long-term preservation of healthy skin
and reversing/limiting the growth of invasive
tumors. However, long-term use of HPIs is lim-
ited by medication side effects and subsequent
discontinuation rate, particularly in syndromic
patients’.

No association was found between demo-
graphic or clinical characteristics and response to
Sonidegib treatment in our case series. No factors
were identified as possible markers of response.
The development of TRAESs, followed by dose
modification and intermittent therapy, was not
associated with treatment response, suggesting
that treatment discontinuation does not impair
Sonidegib efficacy. The intermittent schedule of
Sonidegib is routinely prescribed to reduce the
intensity of AEs and maintain patients on treat-
ment, and in our analysis, the alternate regimen
has been shown not to compromise overall effica-
cy outcomes. We found no statistical correlation
between any type of response and dose changes.
Furthermore, the published literature’ did not
show a correlation between the efficacy of Son-
idegib and the occurrence of AEs. Our study
confirmed this result.

Although several reports® have highlighted the
differences between the two approved HPIs, no
head-to-head trials are available. We would like
to use our experience to make a comparison with
the retrospective study published by Fargnoli
et al' regarding the clinical determinants of
response to Vismodegib. Unlike the analysis by
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Table Ill. Frequency of clinicopathological characteristics and TRAEs in patients with progressive disease or objective response.

PD (n=4), ORR (n=15), Fisher’s exact test,
Demographic and clinical aspects n (%) n (%) p-value
Sex 0.087
— Male 0 (0.0 9 (60.0)
— Female 4 (100.0) 6 (40.0)
Age (years): 0.582
-<79 3(75.0) 7 (46.7)
->79 1 (25.0) 8(53.3)
Multiple BCCs: 0.999
—No 2 (50.0) 8 (53.3)
— Yes 2 (50.0) 7 (46.7)
Anatomical site: 0.999
— Head/neck 0 (0.0) 1(6.7)
— Others 4 (100.0) 14 (93.3)
Sonidegib treatment
Dose adjustment: 0.530
—No 0 (0.0 5(33.3)
— Yes 4 (100.0) 10 (66.7)
Toxicities (No. AE categories): 0.234*
-0 1(25.0) 4 (26.7)
-1 3 (75.0) 5(33.3)
-2 0(0.0) 6 (40.0)
Ageusia/dysgeusia: 0.530
—No 4 (100.0) 11 (73.3)
— Yes 0(0.0) 4 (26.7)
Muscle cramps: 0.117
—No 1 (25.0) 11 (73.3)
— Yes 3 (75.0) 4 (26.7)
Alopecia: 0.999
—No 4 (100.0) 13 (86.7)
— Yes 0(0.0) 2 (13.3)
Fatigue: 0.999
—No 4 (100.0) 14 (93.3)
— Yes 0(0.0) 1(6.7)
Weight loss: 0.999
—No 4 (100.0) 13 (86.7)
— Yes 0(0.0) 2 (13.3)
CPK alteration: 0.999
—No 4 (100.0) 13 (86.7)
— Yes 0(0.0) 2 (13.3)
Gastric problems: 0.999
—No 4 (100.0) 14 (93.3)
— Yes 0(0.0) 1(6.7)
Loss of appetite: 0.999
—No 4 (100.0) 14 (93.3)
— Yes 0(0.0) 1(6.7)

*Chi-square test. Progressive disease (PD), objective response rate (ORR), Basal cell carcinoma (BCC), adverse events (AE),

Creatine phosphokinase (CPK).

Fargnoli et al', our study was monocentric and
had a smaller sample size (19 vs. 45). In the pub-
lication by Fargnoli et al'’, Vismodegib dosage
changes were correlated with a lower probability
of achieving a CR, with 70.8% of patients with
dosage changes obtaining NCR. Indeed, inter-
mittent dosing has recently been reported!®!? as a
cause of non-response to Vismodegib.

Although the incidence of TRAEs was slight-
ly lower in our patients than in those described
by Fargnoli et al'* (73.7% vs. 82.2%), we did not
observe a lower TRAE-related response. This dif-
ference may be due to the different pharmacoki-
netic profiles of the drugs. Vismodegib has limited
tissue penetration, while Sonidegib is lipophilic
and has a higher concentration in tissues than in
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Table IV. Statistical correlation between demographic and treatment data categories (e.g., female vs. male) and clinical

response.
Demographic and clinical aspects Odd ratio 95% Ci p-value
Sex Female vs. male Not estimable
Age (years) >79 vs. <79 343 (0.29-40.95) 0.330
Multiple BCCs Yes vs. No 0.87 (0.10-7.95) 0.906

Anatomical site

Head/neck vs. Others

Not estimable

Sonidegib treatment

Dose adjustment Yes vs. No
Toxicities (No. of AE categories) 1vs. 0
2vs.0
Ageusia/dysgeusia Yes vs. No
Muscle cramps Yes vs. No

Not estimable

0.42 (0.03-5.71) 0.513
Not estimable
Not estimable

0.12 (0.01-1.53) 0.103

Basal cell carcinoma (BCC), adverse events (AE).

the blood?. It is possible that skin concentrations
of Sonidegib may be more stable than those of
Vismodegib and less subject to rapid change upon
dose changes or treatment discontinuation.
Overall, data from long-term clinical trial anal-
yses®S suggest that Sonidegib may be better toler-
ated than Vismodegib, as the incidence of grade
>3 TRAEs was 43% and 55.8%, respectively.
This study has some limitations, including the
retrospective design, small sample size, and lack
of a centralized review for treatment response.

Conclusions

In conclusion, our real-life analysis of patients
treated with Sonidegib confirmed the clinical
trial data. This suggests that the necessary dose
modifications following TRAE development do
not compromise treatment efficacy. Sonidegib
has widened the treatment landscape of 1aBCCs
or mBCCs. It is a safe and efficient tool that can
be used as first-line treatment or as a rechallenge,
especially at a reduced dose when AEs affect pa-
tients’ medication adherence.
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