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Abstract
Basal cell carcinoma is the most common skin tumour, with 
the majority of the cases occurring on the head and neck 
district, where cosmetic and functional results are crucial. It 
can be locally destructive if not diagnosed early and treated 
appropriately. Surgery is the treatment of choice for most le-
sions, but aggressive, recurrent, or unresectable tumours 
can be challenging to manage. Advanced basal cell carci-
noma includes high recurrence risk subtypes, in which stan-
dard therapies demonstrate lack of efficacy. This led to a 
need for investigating more deeply the pathogenesis of the 
disease and to the discovery of the implication of the hedge-
hog pathway. The development of systemic inhibitors of this 
pathway provides new treatment options for patients with 
advanced disease, resulting in survival improvement. Food 
and Drug Administration, before, and European Medicines 
Agency later approved 2 Hedgehog pathway inhibitors for 
the treatment of advanced basal cell carcinomas, vismo-

degib and sonidegib. Here, we present a review of the cur-
rent English language literature trying to analyze differences 
in the 2 drugs as a head-to-head comparison between them 
has not already been documented in a randomized con-
trolled clinical trial. Although vismodegib and sonidegib 
showed similar efficacy and safety profiles, in an indirect 
comparison scenario, sonidegib has shown slightly better 
outcomes in locally advanced basal cell carcinoma than vis-
modegib. They present different molecular structures, as 
they bind different residues on their targets and develop re-
sistance for different mutations. In a future scenario, clinical 
trials comparing the 2 drugs are needed, as well as expand-
ing data on discontinuation of therapy and/or consequential 
administration of them, with the aim to improve our clinical 
practise. © 2020 S. Karger AG, Basel

Introduction

Basal cell carcinoma (BCC) is the most common non-
melanoma skin cancer worldwide. It derives from the 
cells of the epidermal basal layer either interfollicular or 
of the hair follicle [1]. For the vast majority of the neo-
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plasms, surgical excision with free margins is both diag-
nostic and therapeutic [2]. For a very small proportion of 
patients, with higher risk of recurrence, the preferred sur-
gical technique is Mohs micrographic surgery [3–6]. 
These patients may experience advanced BCC (aBCC), 
including both locally advanced (laBCC) and metastatic 
(mBCC) disease, which are more difficult to treat and not 
eligible to nonsurgical topical therapy, as imiquimod or 
5-fluorouracil [7, 8]. The laBCC has been defined, by a 
multidisciplinary expert group from the UK, as a tumour 
larger than 2 cm, without lymph node involvement nor 
metastases, in which current therapies cannot be consid-
ered for disease- or patient-driven factors [9]. Among the 
disease-driven features, there are tumour size and local-
ization (i.e., the mask area of the face is often challenging 
for the dermatologic surgeons to reach adequate mar-
gins), high number of lesions, and histological subtypes 
(i.e., high-risk histotypes, see below). Patient-driven fac-
tors include age, performance status, comorbidities, and 
genodermatoses (i.e., Gorlin-Goltz syndrome or xeroder-

ma pigmentosum). The metastatic risk in BCC is about 
0.0028%. Risk factors for mBCC are clinical short diam-
eter ≥4 cm, deep invasion (beyond fat tissue, mostly fol-
lowing nerve course), high-risk histotypes (i.e., mi-
cronodular, infiltrating, and sclerosing/morphoeic), and 
head and neck site [10–12]. Despite the clinical variabil-
ity, the microscopic appearance is common to >20 histo-
types described [13] and consists of islands or nests of 
basaloid cells, with hyperchromatic nuclei and scant cy-
toplasm, which exhibit peripheral palisading, surrounded 
by fibrous stroma. It may present myxoid change, which 
is responsible for decreasing cohesion between tumour 
cells and the stroma, leading to the characteristic histo-
pathological retraction artefact after formalin fixation 
and paraffin embedding of the neoplasm [14]. In the pre-
vious WHO Classification of Skin Tumours of 2006, it has 
been pointed out that several histotypes present increased 
rate of recurrence due to their infiltrative growth, which 
can induce the dermatopathologist to underestimate the 
surgical margins [15]. In the latest edition of the WHO 

Table 1. Histopathological features of low-risk recurrence BCC subtypes

Histotype Microscopic features

Superficial Superficial lobules of basaloid cells with peripheral palisading
Connection with epidermis
Confinement to papillary dermis
Loose fibromyxoid stroma
Retraction artefacts

Nodular Islands of basaloid cells with peripheral palisading and central haphazard 
nuclear arrangement
Deep invasion of the dermis
Sometimes prominent keloidal stroma
Retraction artefacts
Variants: keratotic (nests with central keratinization), nodulocystic (nests 
with cystic degeneration), adenoid (cribriform nests)

Pigmented Classic BCC subtypes with superimposed pigmentation

BCC with adnexal differentiation Follicular, sebaceous, apocrine, or eccrine gland differentiation
Matrical: shadow cells
Infundibulocystic: anastomosing cords of basaloid cells with infundibular 
cyst-like structures
Sebaceous: mature sebocytes (EMA+)
Ductal: apocrine or eccrine sweat gland duct resemblance
Apocrine: decapitation secretion
Eccrine: ducts with cuticle (CEA+ and EMA+)

Fibroepithelioma of Pinkus Delicate and anastomosing strands of basaloid cells
Connection with epidermis
Abundant fibroblastic stroma

BCC, basal cell carcinoma.
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Classification of 2018, it has been highlighted the absence 
of a formal staging system for BCC, although different 
clinical and histological presentations and response to 
treatment have been recognized [16]. These aspects per-
mit to stratify the BCC variants in lower and higher risk 
of recurrence [17]. Low-risk subtypes include superficial, 
nodular, and pigmented, with adnexal differentiation and 
fibroepithelioma of Pinkus (Table 1), while high-risk his-
totypes are micronodular, infiltrating, and sclerosing/
morphoeic, with sarcomatoid differentiation (Table  2). 
Basosquamous carcinoma is a neoplasm with features of 
both BCC and squamous cell carcinoma (SCC), which 
may be considered among the BCC histotypes with high-
er risk of recurrence [11]. The histopathological differen-
tial diagnosis mainly includes follicular-derived basaloid 
tumours (trichoepithelioma) and SCC with basaloid fea-
tures. In this setting, immunohistochemical stainings 
have an important role. Diffuse Bcl-2 and CD10 expres-
sion is more frequently encountered in BCC than tricho-

epithelioma, while the latter shows commonly CK15, 
CK20, and podoplanin (D2-40) expression in the periph-
eral tumour nests [18]. Moreover, the androgen receptor 
and CK20 expression may be useful to distinguish scle-
rosing/morphoeic BCC, which shows, respectively, more 
diffuse and fewer cells’ positivity, from desmoplastic 
trichoepithelioma [19]. BerEP4 (EpCAM) and the epithe-
lial membrane antigen help in the distinction between 
BCC and basaloid SCC. The former expresses strong 
BerEP4 and is negative for the epithelial membrane anti-
gen, while the converse is true for the latter [20].

Pathogenesis: Molecular Aspects

Genetic profiling of BCC reveals that it is one of the 
neoplasms with the highest rate of somatic mutations 
showing the UV radiation signature (cytosine-thymine 
substitutions) [21]. The incidence of BCC peaks at 

Table 2. Histopathological features of high-risk recurrence BBC subtypes

Histotype Microscopic features

Micronodular Small nests of basaloid cells
No connection with epidermis
Scattered nests throughout deep dermis and subcutis
Thin rims of fibrous stroma separate the nests
Irregular and infiltrative peripheral edge
Perineural invasion
Punch biopsies have significant rate of false-negative results

Infiltrating Narrow cords and nests of basaloid cells
Abundant fibrotic stroma
Infiltrative growth pattern at the deep edge
Perineural invasion
Frequent overlap with sclerosing/morphoeic BCC

Sclerosing/morphoeic Narrow cords of basaloid cells
Abundant sclerotic collagenous stroma
Irregular and infiltrative borders
Uncommon retraction artefacts
Perineural invasion
Frequent overlap with infiltrating BCC

BCC with sarcomatoid 
differentiation

Basaloid epithelial component admixed with malignant mesenchymal component of 
various differentiation (osteo, chondro, leio, rhabdo, and pleomorhic undifferentiated)
Similar chromosomal changes in epithelial and mesenchymal components (divergent 
mesenchymal differentiation from the epithelial component)

Basosquamous 
carcinoma

Island of basaloid cells (BerEP4+) admixed with atypical squamous cells with abundant 
eosinophilic cytoplasm (EMA+) and transition zones
Cellular fibrotic stroma
Perineural invasion

BCC, basal cell carcinoma.
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30,000 h of cumulative sun exposure, particularly when 
intermittent and during childhood, and then flattens, 
unlike in SCC, in which risk increases proportionally to 
cumulative sun exposure, without reaching a plateau 
[22]. A central role in the pathogenesis of BCC is due to 
the dysregulation of the Hedgehog (Hh) pathway, which 
has a critical role in the development of the embryo, 
while in adults is quiescent. It is involved in the mainte-
nance of the somatic stem cells and pluripotent cells’ 
crypt and is fundamental for skin repair [23]. Protein 
patched homolog 1 (PTCH1) is one of the deregulated 
protein in the Hh pathway involved in the pathogenesis 
of BCC. It is a transmembrane receptor protein that 
blocks migration of transmembrane protein Smooth-
ened (SMO) to the primary cilium, where its accumula-
tion leads to downstream transcription of glioma-asso-
ciated oncogene (GLI1) transcription factors and in-
crease intracellular calcium ion concentrations [24, 25]. 
The result is a constitutional suppression of the Hh sig-
nalling cascade operated by PTCH1. Hedgehog ligands 
(Sonic, Indian, and Desert hedgehogs) repress PTCH1 
activity, enhancing signalling along the Hh pathway, but 
they are normally absent in a physiological state [24]. It 
has been observed that Hh signalling is abnormal in 95% 
of sporadic BCC [26], resulted from the deletion of the 
PTCH1 gene or the hyperactivation of the SMO [27]. 
More than 50% of sporadic BCCs show loss of heterozy-
gosity of the PTCH1 gene, on chromosome 9q22.3, by 
UV radiation-induced mutations in the vast majority of 
cases [28]. Germline mutations in the PTCH1 gene are 
typical of all the BCCs in patients with nevoid BCC syn-
drome [29]. It is a rare autosomal dominant condition, 
driven by nonfunctional copy of PTCH1 inherited or ac-
quired through germline mutations, and is character-
ized by developmental skeletal and neurological defects 
associated with a high propensity for neoplasia [30]. The 
hedgehog pathway is deregulated also in other neo-
plasm, as chronic myeloid leukemia, non-small-cell 
lung carcinoma, and medulloblastoma [31–33].

Target Therapy: Hedgehog Inhibitors

Given the diffuse alteration of the Hh pathway in 
BCC, its inhibitors (HPI) have been studied and ap-
proved recently as a first-line therapy for patients with 
aBCC. Moreover, a joint expert consensus has proposed 
criteria to define those cases for which surgery or irra-
diation are not indicated and therapy with systemic 
HPI is recommended (Table 3) [34]. The first natural 
HPI identified was the cyclopamine, discovered in corn 
lily plants, which acts as binding SMO. Cyclopamine 
resulted to be teratogenic, leading to embryonic cranio-
facial defects [35]. Subsequently, modifying cyclopa-
mine, patidegib (also called saridegib, IPI-926) was syn-
thesized, which was administered by mouth in a phase 
I trial, demonstrating a not favourable adverse effect 
profile [36]. On the other hand, topical administration 
is followed by tumour shrinkage, in the absence of side 
effects [37]. Consequently, the research of oral HPI 
with a better safety profile led to the discovery of vismo-
degib (GDC-0449) and sonidegib (NVP-LDE225) [38, 
39]. Vismodegib and sonidegib are the only targeted 
oral therapy approved by FDA and EMA for the treat-
ment of aBCC ineligible for curative surgery or radio-
therapy [40–42]. Furthermore, other known molecules, 
such as azole antimycotic compounds, particularly itra-
conazole, show inhibition of the Hh pathway. Itracon-
azole suppresses SMO migration and accumulation in 
the primary cilium [43]. Its efficacy as an oral treatment 
for BCC was demonstrated in an open-label, explorato-
ry phase II trial [44].

Efficacy and safety of vismodegib have been tested in 
3 clinical trials. The pivotal trial ERIVANCE (Clinical-
Trials.gov: NCT00833417), a phase II multicentre, sin-
gle-arm, 2-cohort trial, has been conducted on 104 pa-
tients with aBCC, who was administered 150-mg vismo-
degib once daily. The study showed, at 21 months, an 
objective response rate (ORR) assessed through RECIST 
criteria (Central Review) of 47.6% for laBCC and 33.3% 

Table 3. Criteria to define patients with BCCs not eligible for surgery or irradiation

>5 BCCs, if patient suffers from genetic syndromes
BCC >10 mm, relapsing after 2 surgeries in critical locations (e.g., periocular and perioral areas)
BCC infiltrating in bones/cartilages/other structures and curative resection unlikely
Relapsing BCC after multiple surgeries and/or radiotherapy
Advanced BCC in patients who do not qualify for general anaesthesia

BCC, basal cell carcinoma.
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for mBCC, while the Investigator Review ORR was of 
60.3% for laBCC and 48.5% for mBCC, with a median 
duration of the response (mDOR) and progression-free 
survival (PFS) assessed through Central Review of 9.5 
months. Discontinuation of the therapy due to adverse 
events occurred in 22 patients (21.2%), while thirty-
three deaths (31.7%) were reported, but none was re-
lated to the treatment [45, 46]. Another multicentre, sin-
gle-arm, open-label safety trial, STEVIE (ClinicalTrials.
gov: NCT01367665), enrolled 1,215 patients, to whom 
150-mg vismodegib was administered once daily, and 
has been considered analogous to real-world experi-
ence. It showed that most of the patients had treatment-
related side effects, including muscle spasms (due to in-
creased intracellular calcium concentrations) [47], alo-
pecia (the Hh signalling pathway is necessary for a 
correct hair follicle morphogenesis and cycling) [48], 
dysgeusia (signalling along the Hh pathway is required 
for the normal taste bud physiology) [49], weight loss, 
and asthenia. The ORR assessed through RECIST 1.1 
criteria (Investigator Review) (68.5% for laBCC and 
36.9% for mBCC) and the discontinuation rate due to 
AEs (31% of patients) substantially confirmed the re-
sults of ERIVANCE [50]. The most recent randomized, 
double-blind, regimen-controlled trial, MIKIE (Clini-
calTrials.gov: NCT01815840), evaluated 2 intermittent 
schemes of administration of vismodegib in 229 patients 
with multiple BCCs (not laBCC). Patients were random-
ized 1:1 in the 2 treatment arms. Patients in group A  
(n = 116) received 150-mg vismodegib per day for 12 
weeks, followed by 3 rounds of 8 weeks of placebo, and 

then other 12 weeks of 150-mg vismodegib daily. Pa-
tients in group B (n = 113) received 150-mg vismodegib 
per day for 24 weeks, followed by 3 rounds of 8 weeks of 
placebo, and then other 8 weeks of 150-mg vismodegib 
daily. The results were evaluated at week 73 when both 
groups revealed a significant reduction in the number of 
lesions (62.7% in group A and 54.0% in group B), al-
though 23% of patients discontinued the treatment dur-
ing the course of the study [51]. Although the results 
were interesting, the alternative regimens tested in the 
MIKIE trial in patients with multiple BCC lesions (non-
laBCC) are not approved [42].

In 2015, a multicentre, randomized, double-blind, 
phase II trial, BOLT (ClinicalTrials.gov: NCT01327053), 
evaluated efficacy and safety of sonidegib and led to the 
approval of the drug as a first-line treatment for laBCC 
[41, 52]. A total of 230 patients with aBCC were random-
ized 1:2 into 2 treatment arms. In the first one arm, 
sonidegib was administered at the dose of 200 mg once 
daily, while in the second arm, patients received 800 mg 
of the drug once daily [52]. At 30 months, 200-mg 
sonidegib demonstrated a better safety-risk profile. Pa-
tients receiving 200 mg of therapy had an ORR assessed 
through the very stringent mRECIST criteria (Central 
Review) of 56.1% for laBCC and of 71.2% assessed through 
mRECIST (Investigator Review), with a mDOR and a PFS 
of 26.1 and 22.1 months, respectively. Seventy patients 
(30.4%) discontinued the therapy during the trial for AEs, 
such as muscle spasms, alopecia, dysgeusia, weight loss, 
and asthenia [52, 53].

Table 4. Mechanisms of action and of primary and acquired resistance to vismodegib and sonidegib during the treatment of advanced 
BCC

Drug Vismodegib (GDC-0449) Sonidegib (NVP-LDE225)

Action Selective SMO antagonism [38] Selective SMO antagonism [39]

Primary resistance SMO G497W mutation [55]

Drug-specific secondary 
resistance

Gain-of-function mutation of GLI [56]
Loss-of-function mutation of SUFU [57]
Novel SMO mutations (D473, E518, W281, V321, 
I408, and C469) [57, 58]

Novel SMO mutations (D473H, Q477E, S533N, and 
W535L) [54, 58]
Impaired ciliogenesis due to mutation of OFD1 [66]

Common mechanisms 
of secondary resistance

Clonal expansion of target therapy-resistant carcinoma cells [57]
GLI1 noncanonical activation via the SRF-MKL1 pathway [67]

BCC, basal cell carcinoma; SMO, transmembrane protein Smoothened; GLI, glioma-associated oncogene; SUFU, suppressor of 
fusion; OFD1, oral-facial-digital syndrome gene 1; SRF-MKL1, serum response factor-megakaryoblastic leukemia 1.
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Resistance to HPI

Mutations in the proteins of the Hh signalling pathway 
are responsible for resistance to HPI or disease recurrence 
due to escaping mechanisms developed by residual tu-
mour cells. Mutations of SMO are detected in 50% of pa-
tients with resistant disease [54, 55]. Data obtained by 
competition binding assays show a significant decrease in 
the affinity of both vismodegib and sonidegib when 
D473A mutation of SMO is present [56]. If E518A muta-
tion of SMO occurs, there is a significant drop in the bind-
ing affinity only for vismodegib, while it increases slight-
ly for sonidegib [56]. Moreover, by means of computa-
tional docking of vismodegib onto the SMO protein, it 
has been revealed that the mutation W281, V321, I408, 
and C469 are closely located to the drug-binding pocket 
and negatively affect the affinity of the drug for its mo-
lecular target [57, 58]. GLI1 gene copy number changes 
were also found and implicated in the resistance to HPI 
[57] (Table 4). Switching to alternative therapies or using 
a combination of drugs (i.e., combining sonidegib and 
itraconazole in patients with vismodegib-resistant neo-
plasm [59] or arsenic trioxide associated with itracon-
azole in patients with disease relapse after SMO inhibitors 
[60]) may be strategies to bypass the raising of therapy 
resistance.

Comparison between Sonidegib and Vismodegib in 
aBCC

The comparison between vismodegib and sonidegib 
has not been already documented in a randomized con-
trolled clinical trial, while it could be useful to improve 
our clinical practise. In Europe, vismodegib is approved 
for the treatment of laBCC and mBCC, while sonidegib is 
approved for the treatment of laBCC.

We analyzed different end-points of ERIVANCE and 
BOLT studies (Tables 5 and 6). The 2 pivotal studies show 
some structural differences. First, the drugs were admin-
istered in different dosage (vismodegib 150 mg once daily 
and sonidegib 200 or 800 mg once daily). Also, the follow-
up was of different length (39 months in ERIVANCE and 
42 months in BOLT). Different criteria were adopted to 
assess BCC severity. In ERIVANCE, it was applied the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST), 
Version 1.0, as assessed by computed tomography or mag-
netic resonance [61]. In BOLT, a modified more stringent 
version of the RECIST, mRECIST, was adopted. This re-
solves a number of issues arisen from the release of RE-
CIST guidelines, including the number of lesions (which 
was not previously assessed, evaluating only the target le-
sion) and pathological lymph nodes [62]. Finally, patient 
populations enrolled in the 2 different studies were het-
erogeneous; therefore, a comparing analysis could result 
in statistical bias. A matching adjusted indirect compari-

Table 5. Comparison between the 2 pivotal studies of vismodegib and sonidegib

Clinical trial ERIVANCE (vismodegib) BOLT (sonidegib)

Design Phase II, multicentre, nonrandomized, 
2-cohort clinical trial

Phase II, multicentre, randomized, 
double-blind clinical trial

BCC severity assessment RECIST, Central Review mRECIST, Central Review

Study populations 104 patients, treated with vismodegib 
150 mg daily

230 patients, randomized 1:2, respectively, 
to sonidegib 200 and 800 mga daily

Objective response rate, %b 47.6c 56.7

Median duration response, monthsb 9.5c 26.1

Median progression-free survival, monthsb 9.5c 22.1

2-year overall survival 39 months: 85.5% 30 months: 93.2%

BCC, basal cell carcinoma; RECIST, Response Evaluation Criteria in Solid Tumors; mRECIST, modified Response Evaluation 
Criteria in Solid Tumors. a Only 200-mg results are reported because 800-mg dose is not approved. b Only locally advanced basal cell 
carcinoma results are reported. c In ERIVANCE, only 21-month analysis was centrally reviewed and then reported here for comparison 
with sonidegib results.
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son technique has been proposed in 2017, trying to reduce 
intrinsic confounder factors [63]. Conforming BOLT re-
sults using RECIST-like criteria resulted that patients with 
laBCC treated with 200-mg sonidegib (approved dose) 
showed a slightly higher ORR (59.5 vs. 47.6%), a longer 
median progression-free survival (mPFS) (22.1 vs. 9.5 
months), and longer mDOR (15.7 months vs. not estima-
ble) than those in therapy with vismodegib [63].

In both pivotal studies, vismodegib and sonidegib 
showed high patient discontinuation percentages of 
around 50% vismodegib: 21.2% due to AEs, 26% due to 
patient decision, and 9.8% due to physician decision; 
sonidegib: 30% due to AEs, 10% due to patient decision, 
and 13% physician decision) (Lear et al. [53], Sekulic et al. 
[46]). The first AEs registered during treatment with vis-
modegib were dysgeusia and fatigue with sonidegib [45, 
46, 52, 53]. Data from both pivotal studies showed that 
sonidegib had an approximately 10% lower incidences of 
most AEs compared with vismodegib, and the time to 
onset of AEs also indicated that patients treated with 
sonidegib may experience AEs slightly later than with vis-
modegib [34]. For management of adverse effects, 
sonidegib is the only HPI that offers in label the option 
for dose modification (alternative dosing): 200 mg every 
other day.

Finally, it is possible to discuss the main pharmacoki-
netic profiles of the 2 drugs and some differences in the 
clinical outcome. Sonidegib shows a higher half-life of 
vismodegib and plasma levels dependent on the dose ad-

ministered. In fact, vismodegib plasma levels correlate 
with alpha-1-acid glycoprotein (AAG), which once satu-
rated leads the drug to bind serum albumin. The conse-
quence is that a higher dosage of vismodegib does not 
increase the free drug plasma level [34, 42]. Differently, 
increasing sonidegib dosage leads to an increment of free 
drug plasma level until the absorption limit. Moreover, 
sonidegib seems to be more lipophilic than vismodegib 
suggesting a greater skin distribution. Despite the longer 
half-life of sonidegib, the full effect of an interruption or 
dose adjustment of sonidegib on several adverse events is 
expected to generally occur after a few weeks. The median 
time to resolution of CK level elevation (to normalization 
or grade 1) is 12 days (95% CI: 8–14 days) [41]. Topical 
formulations of vismodegib and sonidegib have been 
tested, trying to bypass systemic AEs and increase local 
biodisponibility [64, 65]. A double-blind, vehicle-con-
trolled study had also taken place, enrolling 8 patients 
with Gorlin-Goltz syndrome and multiple aBCCs treated 
with 0.75% sonidegib cream or vehicle twice daily, with 
scarce results [65]. Currently, no topical HPI is available 
for clinical use.

Conclusion

Vismodegib and sonidegib showed similar efficacy and 
safety profiles and the analogue spectrum of AEs. The drugs 
present different molecular structures, and a comparison 

Table 6. Comparison between the 2 pivotal studies of vismodegib and sonidegib

Clinical trial ERIVANCE (vismodegib) BOLT (sonidegib)

Design Phase II, multicentre, nonrandomized, 
2-cohort clinical trial

Phase II, multicentre, randomized, 
double-blind clinical trial

BCC severity assessment RECIST, Investigator Review RECIST-like, Investigator Review

Study populations 104 patients, treated with vismodegib 
150 mg daily

230 patients, randomized 1:2, respectively, 
to sonidegib 200 and 800 mga daily

Objective response rate, %b 60.3c 74.2c

Median duration response, monthsb 26.2c 15.7c

Median progression-free survival, monthsb 12.9c 19.35c

2-year overall survival 39 months: 85.5% 30 months: 93.2%

BCC, basal cell carcinoma; RECIST, Response Evaluation Criteria in Solid Tumors; RECIST-like, less stringent criteria similar to 
those used in ERIVANCE. a Only 200-mg results are reported because 800-mg dose is not approved. b Only locally advanced basal cell 
carcinoma results are reported. c ERIVANCE 39-month follow-up and BOLT 30-month follow-up.
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between them is useful for clinical purpose. The opportu-
nity to analyze them in parallel gives us more therapeutic 
options as they bind different residues and develop resis-
tance because of different mutations. Therefore, in case of 
primary and/or acquired resistance, in terms of tumour re-
lapse, a switch from one drug to the other may be useful. In 
addition, it also could be of interest to associate vismodegib 
or sonidegib to other drugs that have impact on the Hh 
pathway, such as itraconazole and arsenic trioxide, as al-
ready reported in the literature. Although sonidegib has 
shown slightly better outcomes than vismodegib in laBCC, 
in a future scenario, clinical trials comparing the 2 drugs are 
needed, as well as further studies on discontinuation of 
therapy and/or consequential administration of them.
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