
Figure 4. Kaplan-Meier curve of the rate of cumulative Grade 2–4 creatine kinase elevation for 
patients receiving 200 mg sonidegib daily 

CK, creatine kinase; NE, not estimable.

Figure 5. Time to resolution of the first Grade 2–4 creatine kinase elevation for patients 
receiving 200 mg sonidegib daily

CK, creatine kinase.

• Patients receiving sonidegib 200 mg daily who experienced their first Grade 2–4 CK elevation had a 
median time to resolution to Grade ≤1 of 12.0 days (Figure 5)

• Patients with laBCC vs mBCC had a median time to resolution of the first CK elevation of 11.0 days and 
12.0 days, respectively (Table 4)

 — A majority (12/14, 85.7%) of the first CK elevations resolved without a dose change; 2 patients with laBCC 
had a dose interruption prior to resuming treatment with sonidegib 200 mg daily

Table 4. Time to resolution of first Grade 2–4 creatine kinase elevation and dose changes

All 
n = 14

mBCC 
n = 3

laBCC 
n = 11

laBCC  
aggressivea 

n = 5

laBCC 
nonaggressiveb 

n = 6
Time to resolution,
days, median (95% CI)

12.0
(8.0–14.0)

12.0
(8.0–14.0)

11.0
(7.0–27.0)

18.0
(7.0–32.0)

11.0
(8.0–NE)

Patients without dose change, n (%) 12 (85.7) 3 (100.0) 9 (81.8) 4 (80.0) 5 (83.3)
Patients with dose change
Discontinuation, n (%) 0 0 0 0 0
Dose reduction, n (%) 0 0 0 0 0
Dose interruption, n (%) 2 (14.3) 0 2 (18.2) 1 (20.0) 1 (16.7)

Duration of dose interruption,
days, mean (SD) 12.5 (7.8) N/A 12.5 (7.8) 18 7

aIncludes basosquamous, micronodular infiltrative, multifocal, and sclerosing histological subtypes. bIncludes nodular and superficial histological subtypes.
BCC, basal cell carcinoma; CI, confidence interval; laBCC, locally advanced BCC; mBCC, metastatic BCC; N/A, not applicable; NE, not estimable; SD, standard deviation.
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BACKGROUND
• Sonidegib is a Hedgehog inhibitor (HHI) that selectively targets Smoothened1 and is 

approved in the US, EU, Switzerland, and Australia to treat locally advanced basal cell 
carcinoma (laBCC) not amenable to curative surgery or radiation therapy1–4

 — Sonidegib is also approved to treat metastatic BCC (mBCC) in Switzerland and 
Australia3,5

• Through 42 months of the phase 2 BOLT (Basal Cell Carcinoma Outcomes with 
LDE225 [sonidegib] Treatment) trial (NCT01327053), sonidegib 200 mg daily 
demonstrated durable efficacy and consistent/manageable toxicity1,6–8

• While sonidegib is well tolerated overall, the prevalence of muscle-related adverse 
events (AEs) remains a treatment challenge for HHI9

 — Muscle-related AEs may coincide with elevated creatine kinase (CK), an indirect 
biomarker of muscle damage9,10

OBJECTIVE
• Evaluate the time to onset of Grade 2/3/4 CK elevation in patients receiving sonidegib 

200 mg once daily during the pivotal study

METHODS
• BOLT was a randomized, double-blind, multicenter phase 2 study1

• Eligible patients had either histologically confirmed laBCC or mBCC and were 
randomized 1:2 to receive sonidegib 200 or 800 mg orally once daily, respectively 
(Figure 1)

Figure 1. BOLT study design

aPatients who received prior treatment with sonidegib or other HHIs were excluded. bStratification was based on stage, disease histology for 
patients with laBCC (nonaggressive vs aggressive), and geographic region.
AE, adverse event; BCC, basal cell carcinoma; BOLT, Basal Cell Carcinoma Outcomes with LDE225 (sonidegib) Treatment; HHI, Hedgehog 
inhibitor; laBCC, locally advanced BCC; mBCC, metastatic BCC; Q8W, every 8 weeks; Q12W, every 12 weeks.

• BOLT study endpoints are described in Figure 2

Figure 2. BOLT study endpoints 

BCC, basal cell carcinoma; BOLT, Basal Cell Carcinoma Outcomes with LDE225 (sonidegib) Treatment; CR, complete response; DOR, duration of 
response; laBCC, locally advanced BCC; mBCC, metastatic BCC; mRECIST, modified RECIST; ORR, objective response rate; OS, overall survival; 
PFS, progression free survival; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; TTR, time to tumor response.
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• Tumor response was evaluated by central review using modified Response Evaluation 
Criteria in Solid Tumors (mRECIST) for patients with laBCC and RECIST v1.1 for 
patients with mBCC

• Safety assessments included AE monitoring and recording until 30 days after last dose 
through regular monitoring of hematology, clinical chemistry, electrocardiograms, vital 
signs, and physical condition

 — AEs were coded using the Medical Dictionary for Regulatory Activities terminology 
(v19.0), and toxicity was assessed using the National Cancer Institute Common 
Terminology Criteria for Adverse Events (v4.03)11

• CK monitoring was performed within 72 hours of the first dose, then weekly for the first 
2 months, followed by every 4 weeks until end of treatment

• Patients with Grade 1 or 2 CK elevation underwent additional CK monitoring until 
returning to normal CK levels (Table 1)

• Patients with Grade 3 or 4 elevated CK were subject to dose delays and added 
monitoring (Table 1)

 — Patients resumed treatment with a recommended dose reduction if CK elevation 
returned to Grade ≤1 within 21 days

 — Patients with renal impairment were discontinued from the study

Table 1. Recommended dose modifications and delays for elevated creatine kinase

Grade of CK elevation11 Dose modifications

Grade 1 CK elevation
(>ULN–2.5x ULN)

Asymptomatic
•  Continue treatment with the same dose of sonidegib 

and maintain monitoring schedule
Muscle-related symptoms (pain, spasms, cramps)
•  Continue treatment with the same dose of sonidegib
•  Measure CK weekly until CK returns to normal value 

or muscle pain/spasm resolves

Grade 2 CK elevation  
(>2.5x–5x ULN) with or without 
muscle-related symptoms  
(pain, spasms, cramps)

•  Continue treatment with the same dose of sonidegib
•  Measure CK weekly until resolution to Grade ≤1
•  Collect blood sample for PK

Grade 3 elevation  
(>5x–10x ULN) 
Grade 4 CK elevation  
(>10x ULN)

•  Pause treatment with sonidegib
•  Collect blood sample for PK
•  Check blood myoglobin and monitor renal function
•  Measure CK weekly until resolution to Grade ≤1
•  Consider resuming treatment at a reduced dose if 

renal function is not impaired and resolution to Grade 
≤1 occurs within 21 days 

•  Measure CK weekly for 2 months after resuming 
sonidegib treatment

•  Discontinue patient from study in the presence of renal 
impairment (serum creatinine >2x ULN)

CK, creatine kinase; PK, pharmacokinetics; ULN, upper limit of normal.

RESULTS
Patient demographics and baseline disease characteristics
• At baseline, 48 (60.8%) of the 79 patients receiving sonidegib 200 mg daily were male 

and had a mean age of 65.6 years (Table 2)
• A majority (83.5%) of patients had laBCC, 62.0% had ≥2 lesions, and 50.6% of patients 

had BCC categorized as aggressive by histology

Onset of elevated creatine kinase 
• Of 79 patients receiving sonidegib 200 mg once daily, 11 patients with laBCC and 3 

patients with mBCC had Grade 2–4 CK elevation with a median time to onset of 12.9 
weeks (Figure 3)

• Patients with laBCC demonstrated a median time to onset for elevated CK of 20.3 
weeks, with aggressive histologic subtypes (n = 5) showing a longer median time to 
elevated CK vs nonaggressive (n = 6), 24.3 vs 10.2 weeks, respectively

• Of patients with mBCC who experienced an elevated CK, median time to onset for CK 
elevation was 10.6 weeks 

• At 4 weeks, the cumulative onset rate (95% confidence interval [CI]) of Grade 2–4 CK 
elevation was 0 for laBCC and 7.7% (1.1%–43.4%) for mBCC (Table 3)

• By 10 months of treatment with sonidegib 200 mg once daily, the rate of Grade 2–4 CK 
elevation plateaued (Figure 4)

• The cumulative onset rate (95% CI) of CK elevation at 24 weeks was 10.9% (5.4%–
21.5%) for laBCC and 26.2% (9.2%–61.5%) for mBCC

• Aggressive histologic subtypes of laBCC had a lower cumulative rate of onset (95% CI) 
at 24 weeks vs nonaggressive laBCC, 5.6% (1.4%–20.5%) vs 17.5% (7.7%–37.2%), 
respectively

Table 2. Patient demographics and baseline disease characteristics

Sonidegib 200 mg 
n = 79

Age (years), mean (SD) 65.6 (15.7)
Sex, male, n (%) 48 (60.8)
ECOG Performance Status score, n (%)

0 50 (63.3)
1 19 (24.1)
2 8 (10.1)
Unknown 2 (2.5)

Staging, n (%)
laBCC 66 (83.5)
mBCC 13 (16.5)

Number of lesions at baseline, n (%)

0 0
1 30 (38.0)
≥2 49 (62.0)

Predominant histology/cytology, n (%)
Aggressivea 40 (50.6)
Nonaggressiveb 38 (48.1)
Undetermined 1 (1.3)

Metastasis, n (%) 14 (17.7)
Lung 10 (71.4)
Bone 2 (14.3)
Axillary lymph nodes 1 (7.1)
Trunk 1 (7.1)
Otherc 3 (21.4)

aIncludes basosquamous, micronodular infiltrative, multifocal, and sclerosing histological subtypes. bIncludes nodular and superficial histological subtypes. 
cIncludes bilateral scalp, pelvic side wall, and retro-orbital and left mandible.
BCC, basal cell carcinoma; ECOG, Eastern Cooperative Oncology Group; laBCC, locally advanced BCC; mBCC, metastatic BCC; SD, standard deviation.

Figure 3. Time to onset of elevated creatine kinase in patients receiving 
sonidegib 200 mg daily 

All data are presented as median and range.
aIncludes basosquamous, micronodular infiltrative, multifocal, and sclerosing histological subtypes. bIncludes nodular and superficial histological subtypes.
BCC, basal cell carcinoma; laBCC, locally advanced BCC; mBCC, metastatic BCC.

Table 3. Cumulative onset of Grade 2–4 creatine kinase elevation in patients 
receiving sonidegib 200 mg daily

All  
n = 14

mBCC 
n = 3

laBCC 
n = 11

laBCC  
aggressivea 

n = 5

laBCC
nonaggressiveb 

n = 6

4 weeks 1.3 
(0.2–8.6)

7.7
(1.1–43.4)

0
NE

0
NE

0
NE

8 weeks 3.8
(1.2–11.4)

7.7
(1.1–43.4)

3.1
(0.8–11.7)

2.7
(0.4–17.7)

3.4
(0.5–22.1)

12 weeks 9.1
(4.4–18.1)

16.9
(4.5–52.8)

7.7
(3.3–17.5)

2.7
(0.4–17.7)

13.8
(5.4–32.7)

16 weeks 10.4
(5.3–19.7)

26.2
(9.2–61.5)

7.7
(3.3–17.5)

2.7 
(0.4–17.7)

13.8
(5.4–32.7)

20 weeks 10.4
(5.3–19.7)

26.2
(9.2–61.5)

7.7
(3.3–17.5)

2.7
(0.4–17.7)

13.8
(5.4–32.7)

24 weeks 13.2
(7.3–23.1)

26.2
(9.2–61.5)

10.9
(5.4–21.5)

5.6
(1.4–20.5)

17.5
(7.7–37.2)

All data are presented as percentage of onset (95% CI).
aIncludes basosquamous, micronodular infiltrative, multifocal, and sclerosing histological subtypes. bIncludes nodular and superficial histological subtypes.
BCC, basal cell carcinoma; CI, confidence interval; laBCC, locally advanced BCC; mBCC, metastatic BCC; NE, not estimable.

Safety
• Overall, only 24 (30.4%) patients experienced elevated CK, and the 

majority (19/24, 79.2%) of CK elevations were limited to Grade 1–2 
in severity 

 — Over the course of the study, 5 patients experienced a dose 
adjustment or dose interruption due to elevated CK, and 1 patient 
discontinued

• The most common all-grade AEs reported in patients receiving 
sonidegib 200 mg daily were muscle spasms (54.4%), alopecia 
(49.4%), and dysgeusia (44.3%) (Figure 6)

Figure 6. Adverse events reported in patients receiving 
sonidegib 200 mg daily

 CK, creatine kinase.

CONCLUSIONS
• Median time to onset of CK elevation was longer in patients with 

laBCC vs mBCC, which is consistent with the 30-month analysis; 
aggressive laBCC demonstrated a longer median time to onset of 
CK elevation vs nonaggressive laBCC 

• Among patients who experienced Grade ≥2 CK elevation, most 
resolved within 14 days and did not require a dose interruption 

• The approved dose of sonidegib 200 mg daily was well tolerated in 
patients with laBCC and mBCC
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