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Abstract

Basal cell carcinoma (BCC) is the most common cancer worldwide. While most BCC

cases respond to surgical management, complex BCC often presents treatment chal-

lenges for patients unsuitable for, or refractory to, surgery and radiotherapy—limiting

treatment options. Hedgehog pathway inhibitors (HHI) have emerged as an impor-

tant treatment option for patients with complex BCC—providing a durable treatment

modality and improved clinical outcomes. We present a case series of 10 patients

with complex BCC treated with sonidegib, an oral HHI, at a dose of 200 mg once

daily for a mean duration of 6 months and a mean follow-up of 7 months. Of these

patients, sonidegib monotherapy was curative in eight cases. Of the remaining two

patients, treatment with sonidegib arrested tumor progression and decreased tumor

size to a point where surgical removal was straightforward. The positive treatment

response we observed supports use of sonidegib as an effective treatment option for

patients with complex BCC.
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1 | INTRODUCTION

Basal cell carcinoma (BCC) is the most common malignancy worldwide,

with global incidence increasing annually.1,2 Approximately 2 million

cases are diagnosed annually in the US.1–3 BCCs are classified histologi-

cally as nodular, superficial, morpheaform, infiltrative, micronodular,

basosquamous, or as mixed histology.2 Aggressive subtypes (mor-

pheaform, infiltrative, micronodular, and basosquamous) tend to have a

high recurrence rate and cause extensive local tissue destruction.2 Tradi-

tional treatment methods for BCC include surgical excision, radiotherapy,

electrosurgery, curettage, intralesional and topical chemotherapy, immu-

notherapy, and photodynamic therapy.2,3 However, in patients with

complex BCC, treatment is often challenging.3 Complex BCCs include

metastatic BCC (mBCC) and locally advanced BBC (laBCC), which are pri-

mary, recurrent, and/or metastatic tumors not easily amenable to surgery

or radiotherapy, and can result in significant local spread and tissue

destruction due to significant tumor enlargement, causing substantial

morbidity and limiting treatment options.2,3

Hedgehog pathway inhibitors (HHIs) present an alternative treat-

ment for patients with complex BCC. Most BCCs exhibit hedgehog sig-

naling pathway overactivation due to somatic mutations in

Smoothened2,3; HHIs selectively inhibit smoothened, thereby blocking

aberrant hedgehog signaling.4 Sonidegib (Odomzo®; Sun Pharmaceutical

Industries, Inc.), is an HHI approved in the US, EU, Switzerland, and

Australia to treat adults with laBCC either unsuitable for, or which has

recurred following, surgery or radiotherapy.4–7 In Switzerland and

Australia, sonidegib is also approved to treat mBCC.5,7 In Australia, the

dispensed price for the maximum quantity of 30 sonidegib capsules

(200 mg) is $7982.59, while the subsidized cost for general patients is

$41.30.8
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Results from clinical trials support use of sonidegib to reduce

BCC lesion size and control tumor progression. In the final 42-month

analysis of the BOLT trial, objective response rate (ORR) per central

review for patients receiving sonidegib 200 mg once daily was 48%

(95% confidence interval [CI] 37%–60%) for laBCC and mBCC com-

bined and 56% (95% CI 43%–68%) for laBCC alone.9 Disease control

rates exceeded 90%.9 At 12 months, 92.3% of patients with complex

BCC receiving sonidegib 200 mg daily demonstrated substantial

tumor shrinkage, and durable responses were observed.10 However,

there are limited data regarding disease progression with sonidegib

200 mg daily in patients with laBCC. In the BOLT 6-month analysis,

<10% of patients with laBCC experienced disease progression,11

while in the 12-month analysis, 19.1% had disease progression or

died.10 At the final BOLT analysis, median progression-free survival

for patients with laBCC receiving sonidegib 200 mg was

22.1 months.9

We present a case series demonstrating treatment with

sonidegib-controlled BCC tumor progression that was curative for

most patients studied—challenging the current understanding that

sonidegib controls, but does not completely clear complex BCC.

2 | CASE PRESENTATIONS

Ten patients with previously untreated primary laBCC presented to

two dermatology offices in Sydney and Griffith, New South Wales,

Australia, for treatment with sonidegib. All patients provided informed

consent for publication and this study complied with the Declaration

of Helsinki ethical principles. All patients received oral sonidegib

200 mg once daily. Medical records were examined to determine BCC

treatment outcome. BCC clearance was confirmed histologically by

punch biopsy, excisional biopsy and frozen section (as part of Mohs

surgery) in eight patients, and dermoscopically in two patients. The

average age of patients was 57 years and 50% were female (Table 1).

In these patients, tumor sites necessitated complicated surgical repair

(even following Mohs surgery) and were not ideal for radiotherapy at

the time of presentation (e.g., hair-bearing scalp, sites involving free

edges, or tumors with underlying or adjacent mucosa and/or vital

structures). While the scalp tumor in Patient #2 was at a site with

advanced alopecia areata, sonidegib was used as the patient declined

radiotherapy (Figure 1). Severe actinic damage also prompted concern

that radiotherapy to the scalp for multiple lesions of aggressive BCC

subtype, would increase risk of subsequent aggressive BCC. Prior to

sonidegib treatment, nine patients were biopsied for confirmation of

diagnosis or presented with biopsy results, while one patient pres-

ented with incomplete clearance from Mohs surgery, having residual

tumor and perineural invasion confirmed on paraffin sections. All pre-

treatment tumors had an average diameter of 5–10 mm, except for

two patients with mean tumor diameters of 15 mm and <5 mm,

respectively. The average duration of sonidegib treatment was

6 months with an average follow-up duration of 7 months. Eight

patients had no residual BCC following sonidegib treatment (Supple-

mental Image 1). The remaining patients experienced sufficient lesion

size reductions to enable removal of residual tumor by Mohs surgery

(Supplemental Image 2). The most common adverse events (AEs)

observed were muscle spasms and alopecia, with 50% of patients

reporting for each, followed by fatigue (30%), dysgeusia (30%), loss of

appetite (30%), hyperhidrosis (10%), arthralgia (10%), and nau-

sea (10%).

3 | DISCUSSION

In patients with BCC, treatment objective is complete tumor clearance

and preservation of function and cosmesis at the treatment site.2

However, treatment options are limited in complex BCC, as tumors

can become significantly enlarged—causing substantial local tissue

invasion and destruction.2,3 Consequently, surgical management can

be invasive and post-surgical cosmetic results may severely affect the

quality of life of the patient.3 Additionally, although BCC mortality is

low and metastasis is rare, global incidence is rising.1,2 The increasing

incidence of BCC in young adults is concerning, as these patients may

place a higher value on treatments with an excellent cosmetic

outcome.

When comparing treatment modalities, the mean 5-year recur-

rence rate for patients following radiotherapy was 15.8% for all BCC

cases versus 27.7% for patients with an aggressive sclerosing sub-

type.12 Similarly, the 5-year recurrence rate for BCCs was 40% follow-

ing electrodessication and curettage vs 4% for recurrent BCCs treated

by Mohs surgery.13 While the 5-year recurrence rate for treatment

with sonidegib has not been established (FDA approval in 2015), the

2-year overall survival rate for patients with laBCC treated with

sonidegib is 93.2%.14 This rate is comparable to the 2-year survival

rate for laBCC patients treated with vismodegib, another HHI

(85.5%).15

In many patients with complex BCC, a nonsurgical approach to

treatment may be the best option, especially in older patients and

those with comorbidities or refractory to radiotherapy.2 In these

patients, treatment with HHIs may provide durable results. The two

approved HHIs, sonidegib and vismodegib, demonstrate comparable

safety profiles with similar AEs reported. Muscle spasms were the

most common AE reported for both sonidegib and vismodegib, with

54% of patients receiving sonidegib 200 mg daily in the BOLT trial

and 71% of patients receiving vismodegib 150 mg daily in the

ERIVANCE study reporting muscle spasms during treatment.9,15

Based on this case series' results, sonidegib treatment alone was

curative for 80% of patients. In the remaining patients, sonidegib

treatment achieved substantial reduction in tumor size, allowing any

residual BCC to be more easily removed surgically. Since surgical man-

agement of complex BCC can be extensive and may cause significant

morbidity, a pharmacologic treatment option that can reduce a

patient's tumor burden, to the point where resective surgery is no lon-

ger required or is able to effectively clear the tumor without causing

disfigurement, is of great value.

Our analysis of patients with complex BCC demonstrates that

sonidegib could be considered a viable first-line treatment option for
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these patients. Further examination of the long-term recurrence and

survival rates of complex BCCs in patients treated with sonidegib

would be of value to provide an understanding of long-term recur-

rence rates compared with other treatment options.
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F IGURE 1 Photographs of a morpheaform basal cell carcinoma in
a patient (patient #2) who achieved complete clearance following
treatment with sonidegib (A) before treatment and (B) after treatment
with sonidegib
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