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SIGNIFICANCE
Sonidegib, a hedgehog pathway inhibitor, is indicated for 
treatment of locally advanced basal cell carcinoma. This 
observational, retrospective, single-centre study was 
the first-to-date trial to evaluate efficacy and safety of 
sonidegib in locally advanced basal cell carcinoma in clini-
cal practice. A total of 21 patients treated with sonidegib 
were included. Overall, all patients benefited from therapy, 
either with a response or stabilization of disease. Eighty-
one percent of patients responded to treatment, of which 
29% achieved a complete response. Response was rapid. 
The efficacy and safety profile of sonidegib in this first-
to-date real-life trial are consistent with prior results. In 
conclusion, real-world evidence corroborated sonidegib ef-
ficacy and tolerability as a first-line treatment for locally 
advanced basal cell carcinoma.

Sonidegib, a hedgehog pathway inhibitor, is indicated 
for treatment of locally advanced basal cell carcinoma, 
based on the results of the BOLT study. However, to 
date, no real-world study of sonidegib has been report-
ed. An observational, retrospective, single-centre study 
(PaSoS study) was conducted. The primary objective 
was to evaluate the efficacy of sonidegib for treatment 
of locally advanced basal cell carcinoma in a real-world 
setting. Secondary objectives included modalities of 
use, tolerability, tumour evolution, and management 
after discontinuation. A total of 21 patients treated 
with sonidegib were included from March 2018 to 
January 2021. The median follow-up was 18.7 months 
and median exposure 7.0 months. Objective respon-
se (OR) rate was 81.0% (n = 17) including 6 (29%) 
patients with a complete response (CR). Disease con-
trol rate was 100%. First tumour response was rapid, 
with a median time of 2.3 months. Nine (43%) patients 
underwent surgery after sonidegib discontinuation, 
and no relapse was observed. All the patients expe-
rienced at least 1 adverse event (AE). Muscle spasms 
were the most frequent AE (n = 14; 67%), followed by 
dysgeusia (n = 8; 38%) and alopecia (n = 12; 57%). 
The efficacy and safety profile of sonidegib in this first-
to-date real-life trial are consistent with prior results. 
Overall, real-world evidence corroborated sonidegib 
efficacy and tolerability as a first-line treatment for lo-
cally advanced basal cell carcinoma.

Key words: sonidegib; basal cell carcinoma; real-world evi-
dence.
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Skin malignancies are a major public health concern, 
and their prevalence is steadily increasing as the 

population ages (1). Basal cell carcinoma (BCC) is 
the most common type of skin cancer, especially in 
Caucasians (2); it accounts for approximately 80% of 
the non-melanoma skin cancers (NMSC). 

Most localized BCCs are managed by surgical remo-
val, topical treatment, or photodynamic therapy. How-
ever, in locally advanced basal cell carcinoma (laBCC) 
or in rare metastatic BCC (mBCC) standard treatment 

options are not accessible (3). Targeted treatment with a 
Hedgehog pathway inhibitor (HHI) has become the first 
treatment strategy in such cases (4, 5). BCC tumours 
feature genetic alterations in the Hedgehog (Hh) signal-
ling pathway, resulting in aberrant pathway activation 
and uncontrolled cellular proliferation. The Hh signalling 
pathway is a key regulator of cell differentiation, prolife-
ration, and organogenesis during embryonic development 
(6–8). Mutations in the human homologs of Drosophila 
patched (PTCH1), smoothened (SMO), and suppressor 
of fused (SUFU), resulting in an abnormal hedgehog 
signalling pathway, have been found in more than 95% 
of sporadic BCCs. Gorlin syndrome, also known as 
nevoid basal cell carcinoma syndrome, is an autosomal 
dominant neurocutaneous disease characterized mostly 
by a PTCH1 germline mutation (9, 10).

Sonidegib, a selective antagonist of the SMO recep-
tor, was approved by the European Medicines Agency 
(EMA) in August 2015, for patients with laBCC who 
are not amenable to curative surgery or radiation 
therapy (11). Approval of sonidegib 200 mg in laBCC 
was based on the results of the BOLT study (12). A 
30-month analysis of updated long-term efficacy and 
safety data supported the long-term efficacy of sonidegib 
in patients with laBCC (13). For the approved dosage of 
200 mg sonidegib, objective response (OR) rates were 
60.6% (central review) and 74.2% (investigator review) 
per BCC-RECIST (Response evaluation criteria in solid 
tumors)-like criteria; median duration of response (DOR) 
was 26.1 months (15.7 months per investigator review); 
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median duration of progression-free survival (PFS) were 
22.1 months (central review) and 19.4 months (investi-
gator review) (13). These results were confirmed in the 
final 42-month analyses of the BOLT study, the longest 
follow-up with a HHI to date (14, 15).

To date, only case reports and cases series have been 
published about the use of sonidegib in the real-word 
setting. The aim of the current retrospective study was to 
collect more evidence on the efficacy and safety of soni-
degib administered under real-life conditions in patients 
presenting laBCC at a French cancer centre.

PATIENTS AND METHODS

Patients

A retrospective cohort study that included all patients ≥ 18 years 
with histologically proven BCC not amenable to radiation therapy, 
curative surgery, or other local therapies that received sonidegib 
at 200 mg daily, according to label, between March 2018 and 
January 2021 was analysed. Patients were included regardless 
of the number of courses of treatment prior to the initiation of 
sonidegib. Approximately 20 patients with laBCC were expected 
to be documented at 1 site.

Study design

A single-centre, observational, non-comparative retrospective 
study (PaSoS study) was conducted at the oncodermatology 
department of the Saint-Louis Hospital to collect data on effecti-
veness, safety, and utilization of sonidegib in patients with laBCC 
in routine clinical practice. According to the article R1121-1 of 
the French Public Health Code, being a retrospective study, the 
study was not subject to ethics committee’s favourable opinion 
and competent authority authorization.

Data collection

Patients still alive at the time of data collection signed a consent 
form. In the case of a deceased patient who did not refuse the 
use of their personal data for scientific research (as indicated in 
their medical files) beforehand, data were collected. Charts of all 
patients who did not oppose data collection were reviewed. The 
medical files for patients included in the study were analysed up 
to January 2021.

Study aims and evaluation criteria

The primary objective of this study was to evaluate the effective-
ness of sonidegib for the treatment of laBCC in real-world settings 
in terms of OR rate (sum of complete response (CR) rate and partial 
response (PR) rate, as assessed by the principal investigator (PI)). 
The secondary endpoints of this study were: stable response rate 
(not fulfilling the criteria for PR, CR, or progression), disease 
control rate (DCR) (sum of CR, PR, and stabilization rates), 
DOR (time from first observed objective response (CR or PR) 
until disease progression or death due to any cause), PFS (time 
from treatment initiation until disease progression or death), time 
to first tumour response, time to maximal response, recurrence 
after surgery, overall survival (OS), modalities of use of sonide-
gib, occurrence of adverse events (AE), tumour evolution after 
sonidegib discontinuation, modalities of management of laBCC 
after discontinuation of sonidegib.

Statistical analysis

Statistical analysis was performed with the statistical package 
SAS (version 9.4 or later). An analysis plan detailing the analyses 
performed was prepared by the study statistician and approved by 
the PI). All patients included were analysed.
Primary endpoint analysis. The OR rate was estimated with a 2-si-
ded 95% confidence interval (95% CI) (Clopper-Pearson method).
Secondary endpoint analyses. Proportions were estimated with a 
2-sided 95% CI (Clopper-Pearson method). Time-to-event-based 
analyses were carried using the Kaplan–Meier method. Median 
time and 2-sided 95% CIs were computed.
Safety analysis. The occurrence of AEs was tabulated by their 
frequency, broken down by their system-organ class and severity. 
Patients who had at least 1 occurrence of a specific AE were de-
scribed as a number and a percentage.

RESULTS

Patient characteristics
A total of 21 patients were treated at the centre for laBCC 
using sonidegib between March 2018 and January 2021. 
The median follow-up was 18.7 months. Baseline clinical 
and demographic characteristics are shown in Table I. 
Patients were between 44.0 and 91.0 years of age, with 
a median of 75.0 years. Thirteen (62%) patients were 
male. The weight at sonidegib initiation ranged from 
53.0 to 90.0 kg (median 68.5 kg). Among those, Eastern 
Cooperative Oncology Group score (ECOG) status was 
available for 16 patients. The vast majority of patients 
(n = 11; 69 %) were totally functional (ECOG=0). The 
remainder (n = 5; 31%) had an ECOG score of 1. For 
5 patients, data were unavailable. The median age of 
patients at the time of laBCC diagnosis was 71.4 years. 
The median duration from laBCC diagnosis and the start 
of sonidegib treatment was 3.7 months. Twenty patients 
(95%) had laBCCs located on the head, and 1 (4%) pa-
tient was diagnosed with a Gorlin-Goltz syndrome. Table 
II summarizes the patients’ laBCC history. At baseline, 
13 laBCCs (62%) had an aggressive histological sub-
type. Before sonidegib initiation, 8 patients (38%) had 
undergone surgical excision, with a median number of 2 

Table I. Patients baseline demographics and characteristics (n = 21)

All patients

Age, years
  Numbers (missing) 21 (0)
  Median 75.0
  Min; max 44.0; 91.0
Sex, male, n/N (%) 13/21 (61.9)
ECOG (qualitative), n/N (%)
  Grade 0 11/16 (68.8)
  Grade 1 5/16 (31.3)
  ND 5/21 (23.8)
Type of assessment), n/N (%)
  Magnetic resonance imaging 12/21 (57.1)
  Clinical/photography 8/21 (38.1)
  Computed tomography scan 1/21 (4.8)

ECOG: Eastern Cooperative Oncology Group score; ND: not described.

http://medicaljournalssweden.se/actadv
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surgeries reported. Previous pharmacological treatments 
were documented in 3 (14%) patients. All of them receiv-
ed vismodegib, interrupted for intolerable AE. Patients 
had 1 target lesion. The mean maximum diameter of the 
target lesion was 4.1 ± 3.2 cm (median 3.3 cm). Most 
patients (86%) reported at least 1 relevant comorbidity. 
Most frequent comorbidities included cardio-vascular 
disorders (n = 7; 33%). No patient was immunosuppres-
sed at the time of sonidegib initiation.

Treatment exposure
Sonidegib was initiated at 200 mg daily in all patients. 
The median duration of sonidegib exposure from initia-
tion to permanent discontinuation or end of follow-up 
was 7.0 months (95% CI 4.2–12.4 months). Out of the 21 
patients, 18 (86%) permanently discontinued sonidegib. 
Main reasons documented at the time of permanent dis-
continuation were AEs (n = 8; 44%) and planned surgery 
(n = 6; 33%). Temporary discontinuation occurred in 4 
(19%) patients because of AEs.

Efficacy data
Primary endpoint: objective response rate. During 
sonidegib treatment, 81% of patients achieved an OR 
(n = 17; 95% CI 59–95%), of which 6 (29%) patients 
achieved a CR, 11 (52%) demonstrated a PR at best, and 
the remainder (n = 4; 19%) were stable with no tumour 

progression. The best overall response is shown in Fig. 1. 
The first observation of the OR was primarily docu-
mented through clinical/photography evaluation (n = 16; 
76%). Imaging evaluations were performed on 5 (24%) 
of the patients, whereas histology was performed on 1 
(4%) of the patients.
Secondary endpoints. Disease control was observed in all 
the patients (100%; 95% CI 84–100%) during sonidegib 
treatment. The median time to first tumour response 
was 2.3 months (95 % CI 1.1–3.3 months). The median 
time to maximal tumour response was 3.2 months (95% 
CI 2.2–3.9 months). The duration of OR was assessed 
in the 16 patients who had a recorded response and a 
subsequent visit that allowed for a second assessment. 
One patient had a response at the last, most recent visit. 
Therefore, this data was not included in the follow-up 
analysis. The mean DOR was 14.1 ± 1.3 months. PFS 
was calculated from treatment initiation of sonidegib 
until the first reported disease progression, death, or 
final information. However, the median PFS could not 
be estimated (mean=16.0 ± 1.1 months).

Finally, no death occurred during the study recollec-
tion period.
Secondary analysis after sonidegib discontinuation. 
Nine (43%) patients underwent surgery after sonidegib 
discontinuation (including 6 previously described plan-
ned surgery). Cryotherapy (n = 1) and radiation (n = 1) 
were administered after the use of sonidegib.

Out of the 9 patients who had surgery, none expe-
rienced disease progression.

The tumour evolution from the discontinuation of soni-
degib to the last follow-up visit was assessed in patients 
who did not have surgery (n = 9). Six of them improved 
or maintained their response, but 3 relapsed. 

Safety data
Change in sonidegib posology. Change in sonidegib 
prescription occurred in 19 (91%) patients during the 
recollection period. Two (10%) had their frequency of 
administration reduced from daily to every 2 days (as 
indicated in label to help manage AEs), 4 (19%) had 

Table II. Locally advanced basal cell carcinoma (laBCC) history 
(n=21)

All patients

Age at LaBCC diagnosis, years, n (missing) 21 (0)
  Median (range) 71.5 (19.1; 88.8)
Time between LaBCC diagnosis and Sonidegib initiation, 

months, n (missing)
21 (0)

  Median (range) 3.7 (0.7; 322.4)
Location of the target lesion, n/N (%)
  Head 20/21 (95.2)
  Other 1/21 (4.8)
Presence of non-target lesions: yes, n/N (%) 6/21 (28.6)
Histological subtypes, n = 21, n/N (%)
  Agressive 13/21 (61.9)
    Micronodular 0/13 (0.0)
    Infiltrative 11/13 (84.6)
    Multifocal 0/13 (0.0)
    Basosquamous 0/13 (0.0)
    Sclerosing 2/13 (15.4)
  Non-agressive 2/21 (9.5)
    Nodular 2/2 (100.0)
    Superficial 0/2 (0.0)
  Not evaluable 5/21 (23.8)
  Unknown 1/21 (4.8)
Treatment before Sonidegib (n = 21), n/N (%)
Surgical excision 8/21 (38.1)
Pharmacological treatment 3/21 (14.3)
  Hedgehog inhibitor 3/3 
      Chemotherapy 1/3 
      Other 0/3 
  Topical treatment, n/N (%) 1/21 (4.8)
      5-fluorouracil / Imiquimod 1/1
Photodynamic therapy, n/N (%) 1/21 (4.8)
Electro-cauterization, n/N (%) 0/21 (0.0)
Other, n/N (%) 0/21 (0.0)

Fig. 1. Best response rate of sonidegib.

http://medicaljournalssweden.se/actadv
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their treatment interrupted temporarily, and 18 (86%) had 
their sonidegib treatment permanently discontinued. The 
primary cause for modifying sonidegib prescription was 
AEs (n = 11; 58%).
Adverse events. The most common AE are summarized in 
Fig. 2. A total of 71 AEs were reported during sonidegib 
exposure for all patients included in the study. Muscle 
spasms were the most common AEs reported by treated 
patients (n = 14; 67%). Alopecia (n = 12; 57%), dysgeu-
sia (n = 8; 38%), weight decrease (n = 5, 24%), asthenia 
(n = 4, 19%), blood creatinine phosphokinase increased 
(n = 3, 14%), ageusia (n = 3, 14%), and decreased appetite 
(n = 3, 14%) were also reported.

Except for 1 episode of neutropaenia, all of the AEs 
were grade 1 or 2. This neutropaenia was thought to 
be related to the treatment and led to the temporary 
suspension of sonidegib. The incident resolved without 
sequelae, and there was no resurgence upon resumption 
of sonidegib.

DISCUSSION

The advent of HHIs (vismodegib and sonidegib) has 
transformed the therapeutic paradigm for advanced BCC, 
resulting in substantial clinical improvement for these 
patients. The pivotal trials ERIVANCE and BOLT, de-
monstrated an OR assessed through Investigator Review 
of 60.3% and 74.2% for laBCC, respectively (13, 16).

To date, several clinical cases have been published, 
demonstrating sonidegib’s rapid activity and great tole-
rance, but larger sample size clinical investigations are 
required to validate these findings in clinical practice 
(17–19). The current study is the first conducted in 
patients with laBCC treated with 200 mg in real life.

Despite the constraints of paralleling interventional 
and non-interventional clinical trials, the findings of the 
PaSoS study can be placed, with caution, in the perspec-
tive of the pivotal phase II BOLT trial. In this trial, the 

OR for patients treated with sonidegib was 81% (n = 17; 
95% CI 60–95%) including 6 (29%) patients with a 
complete response (CR). These observations are consis-
tent with earlier findings from the long-term 30-month 
analysis of the pivotal phase II BOLT study and recently 
published 42-month analysis with an OR of 74.2% per 
investigator review using RECIST-criteria and the report-
ed OR of 76.8% in a retrospective case series conducted 
in 13 patients (14, 19). 

In addition, the rate of disease control was excellent, as 
it was observed in all patients (100%; 95% CI 84–100%). 
The median time to first tumour responses was 2.3 [95% 
CI 1.1; 3.3] months, which was consistent with the prior 
duration reported after 12 months of follow-up in the 
BOLT trial (2.5 [95% CI 1.99–3.7] months per investi-
gator review) (20). Notably and reported for the first 
time in this study, the time to maximal response was 3.2 
[95 % CI 2.2; 3.9] months, indicating that the patient’s 
response peaked close to their first response.

Interestingly, approximately one-third of patients 
interrupted their treatment for planned surgery (33%). 
Although not explicitly stated as a rationale for effecti-
veness, this suggested that sonidegib therapy achieved 
significant tumour shrinkage to qualify for surgical 
intervention.

In this study, the median PFS (mean 16.0 ± 1.1 months) 
could not be calculated, and no deaths occurred through-
out the follow-up period. In addition, there was no 
tumour progression in any of the 9 patients who had 
lesion resection.

Sonidegib demonstrated a manageable safety profile, 
similar to that described previously. All patients expe-
rienced at least one AE, all except one of which were 
mild. Physicians have a pivotal part to play providing the 
best possible AE management for patients: e.g. on-label 
dose reduction for sonidegib (11), dose interruptions (11, 
21) and even supportive medications (22). 

Only when patients develop secondary resistance un-
der HHI therapy, they may avail the approved second-line 

Fig. 2. Adverse events.

http://medicaljournalssweden.se/actadv
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treatment with cemiplimab (23), with a lower response 
rate of 30%. If there is a relapse after discontinuation of a 
HHI, re-challenge with HHI-therapy seems to be the most 
effective approach, with response rates of 85% (24, 25).

While the current study has a number of limitations, 
including small sample size, missing data due to its 
retrospective nature, variability in follow-up schedules, 
and follow-up duration, it was demonstrated that efficacy 
in this largest-to-date real-life study of sonidegib is con-
sistent with previously reported results. The response to 
treatment with sonidegib is rapid, and the safety profile is 
similar to that previously described. Overall, real-world 
evidence corroborated the efficacy and tolerability profile 
of sonidegib as a first-line treatment for laBCC.
Conflicts of interest: FH and NBS declare consulting for Sun 
Pharma, outside the submitted work. 
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