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Summary: Basal cell carcinoma (BCC) is the most common periocular skin cancer
and can lead to significant morbidity. We assess the effectiveness of vismodegib, a
firstin-class Hedgehog signaling pathway inhibitor, in the management of perioc-
ular and orbital BCCs based on clinical response, tolerability, and orbital content
preservation. All patients with periocular or orbital BCCs who met criteria for vis-
modegib treatment were recruited prospectively between May 2012 and 2014 from
2 hospitals. Patients received oral vismodegib (150 mg daily) until disease progres-
sion, unacceptable toxicity, or withdrawal. All patients were followed up monthly.
Patient demographics, tumor size, treatment duration including dosing regimen,
adverse events, response rate, duration of response, progression-free survival, and
disease-free survival were analyzed. All 15 patients had biopsy-proven BCCs with no
metastatic disease at presentation. The mean age was 74 years and 10 patients (67%)
had orbital involvement. The mean lesion longest dimension was 51 mm and 7 cases
(47%) represented recurrence following previous surgery and/or radiotherapy. The
mean treatment duration was 13 months and mean follow-up duration 36 months.
Ten patients (67%) had a complete response, 3 (20%) had a partial response, and
2 had progressive disease following an initial partial response (13%). The partial re-
sponse of 55% in 1 patient allowed subsequent surgical resection with clear margins.
Vismodegib is effective for treating periocular and orbital BCCs with orbital salvage
of patients who otherwise would have required exenteration. There is a neoadjuvant
role for vismodegib but further studies are required. (Plast Reconstr Surg Glob Open

2017;5:e1424; doi: 10.1097/GOX.0000000000001424; Published online 24 July 2017.)

Basal cell carcinoma (BCC) is the most common type
of skin cancer and accounts for 80% of nonmelanoma
skin cancers."? It also represents 90% of malignant eyelid
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tumors.® Orbital invasion is reported in 2—4% of cases.*®
Patients with advanced BCC (locally advanced or meta-
static) may not be suitable candidates for surgical manage-
ment or radiotherapy due to factors such as inoperable
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disease, multiple comorbidities, or low chance of cure.
The treatment of advanced BCC has been revolutionized
with the discovery of the Hedgehog signaling pathway
and its role in BCC.® Vismodegib (Erivedge, GDC-0449,
Genentech/Roche) is a firstin-class Hedgehog signal-
ing pathway inhibitor approved for advanced BCC in the
United States and United Kingdom based on the pivotal
study ERIVANCE BCC.”

The aim of this study was to assess the effectiveness of
vismodegib to treat periocular and orbital BCCs based on
clinical response, tolerability, and orbital content preser-
vation.

All consecutive patients with periocular or orbital BCCs
who met criteria for vismodegib treatment were recruited
prospectively between May 2012 and 2014 from 2 tertiary
hospitals. Specifically, this included patients aged 18 years
or older, advanced BCC considered inoperable or surgery
contraindicated and radiotherapy contraindicated or in-
appropriate, Eastern Cooperative Oncology Group per-
formance status 0-2. Patients were excluded if they were
having concurrent antitumor therapy, completion of most
recent antitumor therapy less than 21 days before initia-
tion of treatment, or uncontrolled medical illness.

All patients received oral vismodegib (150mg daily)
until disease progression, unacceptable toxicity, or with-
drawal. Between May 2012 and 2013, all recruited patients
were also part of the STEVIE study (NCT01367665) .5 All
patients were followed up monthly.

Safety was assessed by the Common Terminology Crite-
ria for Adverse Events version 4.0 from the National Can-
cer Institute.' Treatment response was assessed according
to Response Evaluation Criteria in Solid Tumours version
1.1.4

This study was performed in accordance with the Hel-
sinki Declaration. Written informed consent was obtained
from patients.

All 15 patients had biopsy-proven BCC with no meta-
static disease at presentation. The first 11 patients were
also part of the STEVIE study.’ Patient demographics,
treatment response, and adverse events are summarized in
Table 1. Indications for vismodegib treatment included in-
operable disease (n = 2), significant morbidity associated
with orbital exenteration and/or radiotherapy (n = 12),
or low chance of surgical cure due to multiple recurrences
in a patient with basal-cell nevus syndrome (n = 1; case 8).
The mean age was 74 years (range, 44-90 years), and 10
patients (67%) had orbital involvement. The mean lesion
longest dimension was 51 mm (range, 8-115mm), and 7
cases (47%) represented recurrence following previous
surgery and/or radiotherapy.

The mean treatment duration was 13 months (range,
2-40 months) and mean follow-up duration 36 months
(range, 14-52 months). The most common adverse events
(93% of patients) included dysgeusia (87%), muscle
spasms (53%), alopecia (53%), and asthenia (40%). All
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these were mild or moderate in severity. Treatment was
discontinued in 14 patients (73%) because of adverse
events (n =5; cases 1, 3, 4, 10, and 15), disease progression
(n = 2; cases 9 and 12), patient request (n = 4; case 7, 11,
13, and 14), investigator request (n = 1; poor attendance
of case b), death not considered related to the study drug
by the investigator (n = 1; lung cancer in case 2) or surgi-
cal clearance (n = 1; case 6).

Ten patients (67%) had a complete response, 3 (20%)
had a partial response, and 2 had progressive disease fol-
lowing an initial partial response (13%). The treatment
response rates are illustrated in Figure 1.

Recurrence occurred in 1 patient 21 months after a
complete response and 10 months following stopping vis-
modegib (case 7). There was disease progression despite
restarting vismodegib so the patient required orbital ex-
enteration, frontal craniectomy, and reconstruction with
a free anterolateral thigh flap. The patient died 7 months
later.

Two patients had disease progression following a
partial response of 90% and 36% for 14 and 11 months
respectively (case 9 and 12). They both underwent sub-
sequent orbital exenteration and free anterolateral thigh
flap reconstruction. Both patients remain disease free at 2
years postoperative follow-up.

All 3 cases requiring orbital exenteration had initial
orbital invasion. The 7 other patients with orbital inva-
sion demonstrated complete response [Fig. 2 showing
case 1; see figure, Supplemental Digital Content 1, which
displays BCC of right medial canthus with orbital invasion
(case 3). Pre-vismodegib (a) and 4 months since treat-
ment initiation (b). One year later (c), http://links.lww.
com/PRSGO/A490]. The partial response of 55% in 1 pa-
tient (case 6) allowed subsequent surgical resection with
clear margins (see figure, Supplemental Digital Content
2, which displays BCC of left eyelids with orbital invasion.
Pre-vismodegib (a) and 3 months since treatment initia-
tion (b). A partial response of 55% allowed subsequent
surgical clearance at 14 months (c), http://links.lww.com/
PRSGO/A491; see figure, Supplemental Digital Content 3,
which shows magnetic resonance imaging of the same pa-
tient. Pre-vismodegib (a) and 12 months since treatment
initiation (b), http://links.lww.com/PRSGO/A492).

The majority of BCCs are surgically excised with cu-
rative intent but advanced disease may be inoperable.
Furthermore, surgery or radiotherapy may not be appro-
priate due to multiple recurrences or significant associ-
ated morbidity.

Orbital exenteration is a radical operation reserved
for treating locally invasive or potentially life-threatening
orbital disease that is not amenable to other options.
Around 40-50% of exenterations performed by ophthal-
mologists are for eyelid or periocular skin tumors.'*'
Despite evidence that exenteration can achieve surgical
cure,"1%17 jt is associated with significant morbidity and
deformity.'>1%20
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Most patients with BCC have dysregulated, abnormal
Hedgehog signaling in isolated tumors and as part of
the basal-cell naevus syndrome.? The Hedgehog signal-
ing pathway is a key regulator of cell growth and differ-
entiation during fetal development. It is predominantly
inactive in adults and suppressed by the constitutive inhib-
itory effects of the 12-transmembrane receptor Patched
1 (PTCH1) on Smoothened (SMO), a 7-transmembrane
receptor. SMO promotes transcription of genes involved
in cellular proliferation and angiogenesis.?

Most BCCs have either inactivating genetic alterna-
tions in PTCHI1 or, less commonly, activating mutations
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Fig. 1. BCC shrinkage in 15 patients treated with vismodegib. A
partial response of 55% in 1 case allowed subsequent surgical clear-
ance (*). Two patients had disease progression following a partial re-
sponse of 90% (**) and 36% (***). They both underwent subsequent
orbital exenteration and remain disease free at 2 years postopera-
tive follow-up. There was 1 case of recurrence that required orbital
exenteration (****) following a complete response of 21 months.The
patient died 7 months later.

Fig. 2. BCC of right forehead and upper eyelid with orbital invasion (case 1). Pre-vismodegib (A) and 4 months since treatment initiation

(B). C, One year later.
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in SMO.?-%% As a result of inactivating PTCH1 mutations
or activating SMO mutations, SMO moves to the cell
surface where it activates the GLI family of transcrip-
tion factors. Activated GLI then moves to the nucleus
and initiates the transcription of target genes inducing
the formation of BCCs. Vismodegib offers an alterna-
tive treatment for advanced BCC by directly inhibiting
SMO.

This is the largest case series to date of vismodegib for
periocular and orbital BCC with a mean follow-up dura-
tion of 3 years (see table, Supplemental Digital Content 4,
which displays a summary of case series of vismodegib for
locally advanced periocular and orbital BCCs, http://links.
lww.com/PRSGO/A493) ** Sonidegib is another hedge-
hog pathway inhibitor licensed for locally advanced BCC
not amenable to surgery or radiotherapy.”

There are various questions not addressed by this study
that require further investigation. First, the ideal treat-
ment duration or role of interval dosing remains unclear.
More advanced BCCs may require life-long treatment but
the side effects can result in high rates of drug discontinu-
ation, making intermittent treatment potentially a more
acceptable approach. The ongoing STEVIE study®® as-
sessing the safety of vismodegib in patients with advanced
BCC may also help to guide strategies to improve drug
tolerability. The MIKIE study (NCT01815840) found that
intermittent dosing schedules are effective in patients with
multiple BCCs, allowing them to benefit from long-term
vismodegib treatment.**? A number of studies have char-
acterized vismodegib side effects and useful treatment
strategies.?®*

Second, resistance patterns of Hedgehog inhibitors
have not yet been clearly defined. A recent study found
that sequential arsenic trioxide and itraconazole treat-
ment is a feasible option for metastatic BCC.*
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Finally, there is a neoadjuvant role for vismodegib in
making the inoperable operable and reducing the as-
sociated surgical morbidity. This role will likely become
increasingly important with the emergence of drug resis-
tance. In our series, the partial response of 55% in case 6
allowed subsequent surgical resection with clear margins
and preservation of orbital contents. There have been sev-
eral other case reports on the use of vismodegib in the
neoadjuvant setting.** Results from a study investigating
the role of vismodegib in the neoadjuvant setting for high-
risk operable BCCs suggest a minimum of 3 months of
vismodegib can reduce the BCC surgical defect area.***
This is similar to our treatment response profile (Fig. 1).
There are however concerns that histologically normal
tissue interspersed with persistent BCC may confound tu-
mor margin clearance.

With surgery, there is a reported incomplete BCC exci-
sion rate of up to 17%; both lesion location and grade of
operating surgeon has a significant impact on this.*" Pri-
mary excision margins of periocular lesions may often be
compromised to prevent causing functional impairment.
When excision margins are involved, the recommenda-
tion is usually for reexcision, radiotherapy, or close outpa-
tient follow-up. All these have a negative impact on patient
experience and incur additional financial costs. Vismo-
degib treatment in the neoadjuvant setting may provide
a cost-effective strategy to reduce the incomplete primary
excision rates in high risk areas.

In conclusion, vismodegib appears to be effective for
treating periocular and orbital BCCs with orbital salvage of
patients who otherwise would have required exenteration.
Some patients appear to have prolonged complete respons-
es, even after treatment discontinuation. There is clearly a
neoadjuvant role for vismodegib but further studies are re-
quired.
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