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Introduction

Based on data from the National Cancer Registry,
the incidence of skin cancer in the Polish population
in 2010 was 6.8% in men and 7.5% in women [1]. The

ABSTRACT

Introduction. Vismodegib is a small-molecule inhibitor of the sonic hedgehog pathway, registered for the treat-
ment of patients with metastatic or locally advanced basal cell carcinoma, who were disqualified from surgical
excision or radiotherapy. The full treatment refund from the National Health Fund has been available in Poland
since 18t January 2018. The aim of the study was to analyse the frequency of occurrence of adverse events based
on CTCAE and the treatment results based on the RECIST 1.1 criteria, in a group of patients treated for six or
12 months with vismodegib.

Material and methods. The patient database was gathered from three sites and consisted of 42 patients, who
represented 53.8% of the patients treated with vismodegib in Poland. The duration of the treatment ranged between
three weeks and 68 months. The median of the treatment period was 8.25 months (0.75-68); the median of the
observation of patients treated for less than 12 months was eight months (6-11), and for those treated for more
than 12 months it was 14 months (12-68).

Results. The summary of the treatment results after six and 12 months was performed on 29/42 and 17/42 patients
accordingly. Complete response was achieved in 3/29 (10.3%) and 3/16 (17.6%) patients after six and 12 months
of treatment, respectively, partial response in 13/29 (44.8%) and 5/16 (29.4%) patients, respectively, and stable
disease in 13/29 (44.8%) and 8/16 (50.0%) patients, respectively. Progression of the disease was experienced
by 7/42 (16.6%) patients within the period of 3-28 months of treatment. One patient with brain metastases died
due to the progression of the disease. Adverse events were reported in 31/42 (73.8%) patients, more than one
adverse event in a single patient was reported in 22/42 (52.3%) patients. No serious adverse events were observed.
Key words: vismodegib, basal cell carcinoma, treatment response rate, adverse events
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standardised rate for individuals aged 65 years or older
was 146.4 and 96.8 in men and women, respectively.
The number of registered skin cancers in 2010 was over
10,000. The exact skin cancer incidence in Poland is
not known due to insufficient reporting to the National
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Cancer Registry. A good reference for the European
population may be a Danish study, which revealed basal
cell carcinoma (BCC) incidence in 2005 accounting for
6074 cases/100,000 among women aged 65 years or older
and 6347 cases/100,000 among men, with a 5-6-fold in-
crease in morbidity between 1973 and 2008. The authors
of the study predict, based on current statistical data,
that by 2020 the incidence in the group over 65 years
old will be 16,282/100,000 and 20,019/100,000 in women
in men, respectively [2].

Basal cell carcinoma is slow growing, slightly and lo-
cally aggressive tumour. The metastatic rate is estimated
to be around 0.0028-0.55% [3]. It occurs most frequently
in patients over 65 years of age (constituting over 95%
of cases) and is located mainly in the facial area, 30%
of which are within the nose, 7% around the orbit, and
about 6% of lesions concern the ear. The occurrence
of one BCC is associated with a 40% risk of occurrence
a second one in the next five years; if there was more
than one BCC, the risk of the next lesion increases to
75% (2, 3]

Vismodegib is a small-molecule drug belonging
to the group of hedgehog pathway (Hh) inhibitors,
which has been registered by the US Food and Drug
Administration (FDA) and European Medicines
Agency (EMA), based on results of the ERIVANCE
and STEVIE studies for the treatment of patients with
symptomatic metastatic basal cell carcinoma (mBCC)
or locally advanced basal cell carcinoma (1aBCC), who
are ineligible for surgery or radiotherapy [4-6]. Since
1%t January 2017, vismodegib has been accessible to
patients in Poland as part of a drug program reim-
bursed by the National Health Fund (NFZ). The final
qualification of patients for the program is carried out
by the Coordination Team for the Treatment of Basal
Cell Skin Cancer, appointed by the President of the
NFZ. During the period from 1%t August 2017 to 30t
September 2018 a total of 78 patients started treatment
with vismodegib in Poland.

Aim of work

The aim of the study was to analyse groups of pa-
tients qualified for vismodegib therapy, to assess the
frequency of adverse events with determination of their
severity according to Common Terminology Criteria
for Adverse Events (CTCAE), and to summarise the
outcomes after six and 12 months. Data regarding pa-
tients came from three centres: the Dermatology Clinic,
Military Institute of Medicine, Central Clinical Hospital
of the Ministry of National Defence in Warsaw, the
Department of Melanoma and Soft Tissue and Bone
Sarcomas, Maria Sklodowska-Curie Institute — Onco-
logy Center in Warsaw, and the Department of Clinical

and Experimental Oncology, Heliodor Swiecicki Clinical
Hospital, Medical University in Poznan. These centres
had a total of 42 (53.8%) of the 78 patients treated with
vismodegib throughout Poland.

Patients and methods

The analysis included 42 patients (30 male and 12 fe-
male) aged 33-87 years (mean 63.2). All patients were
qualified to the program, according to inclusion criteria,
due to the presence of histopathologically confirmed,
locally advanced basal cell carcinoma; in seven out of
42 patients the additional criterion for inclusion was
coexisting metastases (CNS 1/9, liver 1/9, lung 5/9, lymph
nodes 1/9, and bones 1/9). In addition, 5/42 patients
were diagnosed with Gorlin-Goltz syndrome (GGS).
At qualification for participation in the program, all
patients were disqualified from possible further surgi-
cal treatment and radiotherapy. Of the 42 patients,
27 had previously been treated surgically, 16 had had
radiotherapy, and four had received chemotherapy;
2/42 patients had been unsuccessfully treated with three
and 13/42 patients with two of the above methods. All
patients met the remaining criteria for participation in
the program, i.e. regarding laboratory tests, imaging
evaluation, and performance status (PS) based on the
Eastern Cooperative Oncology Group (ECOG), in ac-
cordance with the NFZ guidelines [7, 8]. The drug in the
form of capsules was taken orally in a single daily dose
of 150 mg. Treatment was continued until the exclu-
sion criteria were met: documented progression during
the use of the drug, the occurrence of hypersensitivity
symptoms to vismodegib or any of the excipients, the
occurrence of an adverse event preventing further
treatment, or patient withdrawal. The contraindica-
tion to vismodegib treatment included pregnancy and
breastfeeding. Due to the teratogenicity of the drug it
was necessary to use effective contraception during the
therapy and after its completion (women for two years
and men for two months). The duration of treatment
in the 42 patients ranged between three weeks and
68 months. The analysis of the occurrence of individual
adverse reactions and their severity according to CT-
CAE version 5.0 included 42 patients [9]. The patients
were carefully monitored every 2-3 months based on
medical history, physical examination, laboratory tests,
photographic documentation, and imaging examina-
tions [8]. Response to treatment was assessed according
to RECIST 1.1 after six and 12 months in 29/42 and
17/42 patients, respectively [10]. The reason for treat-
ment discontinuation and the time to progression in
patients who did not respond to treatment were also
shown. A summary of all data collected in the analysed
population is presented in Table 1.
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Table 1 (cont.). Summary of data of 42 patients treated with vismodegib (COl — Cancer Centre and Institute of Oncology; WIM — Military Institute of

Medicine, SKUMP — Clinical Hospital, Medical University in Poznan)

Death
Yes (Y)/

/No (N)

Reason

Adverse events

Meta- Previous Response Response Total duration

Age Diagnosis:

Sex:
F — female,

Patient

(AE) according for

of therapy/
/months

after
12 months

after
6 months
Radiotherapy of treatment of treatment

treatment

stases
(Surgery — S,

localisation

metastatic

number/
/Centre

treatment
discontinuation:

to CTCAE
version 5.0

BCC—1,

M — male

locally

name

due to AE— 1,

according

according

advanced

due to PD — 2,

to RECIST to RECIST 1.1.

1.1. (CR, PR,

Chemotherapy

BCC—2

other — 3

— ChT)

SD, PD)

Muscle cramps G1,

83

13 WIM

dysgeusia G1

80

14 WIM

progressive disease; AE — adverse event

stable disease; PD

partial response; SD

CR — complete response; PR

Results

The outcome summary of 42 patients is presented in
Table 2 and 3. At the time of writing, only 29 patients
have completed 6 months of therapy, and 17 of them
have completed 12 months. In the latter group there
were three patients with metastases. The duration
of treatment differed significantly and was between
0.75 and 68 months, with the median duration of treat-
ment 8.25 months. Among patients who were treated for
less than 12 months the median follow-up was 8 months,
while in patients treated for more than 12 months the
median follow-up was 14 months.

Table 4 presents the results of treatment effec-
tiveness after 6 and 12 months in the study group in
comparison with the results of the ERIVANCE and
STEVIE studies as well as the EAS (expanded access
study). However, the significant differences in the sizes
of individual groups of patients, as well as the percent-
age of mBCC in the study group and the duration of
treatment, should be highlighted [4, 5, 11].

Table 5 presents a summary of occurrence of adverse
reactions among 42 patients, as compared to the ERIV-
ANCE, STEVIE, and EAS studies. It should be added
that whilst 7 out of 42 patients discontinued treatment
due to disease progression, there was no case of dis-
continuation of treatment due to adverse events, which
occurred in a total of 73.8% of patients; however, 74.3%
of AEs had G1 and 23% had G2 intensity according to
CTCAE version 5.0. It should also be concluded that the
frequency of reported adverse reactions both in total and
in relation to individual signs/symptoms was significantly
lower than demonstrated in the ERIVANCE, STEVIE,
and EAS studies [4, 5, 11].

Discussion

The efficacy and safety of vismodegib treatment
have been confirmed in the multicentre, non-ran-
domised, international ERIVANCE study, the re-
sults of which were published in 2012 [4]. The study
group included 104 patients with locally advanced
(1aBCC; 71/104, in total 63 patients were included
in the final analysis) and metastatic basal cell carci-
noma (mBCC; 33/104). The duration of treatment was
0.7-18.7 months, and the median was 10 months. The
objective response rate (ORR) in the first group was
43% (95% CI, 31-56, p < 0.001) and 30% in the second
group (95% CI; 16-48; p = 0.001), while the response
rate (RR) was 21%. Disease stabilisation (SD) was ob-
tained in 64% and 38% of patients, respectively, while
progression of disease (PD) was found in 3% and 13%
of patients, respectively. Median duration of response
(DOR) in both groups was 7.6 months, and the median

~
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Table 2. A summary of treatment responses according to the RECIST 1.1 criteria after 6 and 12 months of therapy

Treatment responses according to
the RECIST 1.1 criteria

After 6 months of therapy (n = 29) After 12 months of therapy (n = 17)

CR 3(10.3%) 3(17.6%)
PR 13 (44.8%) 5(29.4%)
ORR (CR + PR) 16 (55.1%) 8 (47%)
SD 13 (44.8%) 8 (50.0%)
PD Achieved by 7 out of 42 patients

(16.6%):

— 1 after 3 months

— 0 after 6 months

— 1 after 7 months

— 1 after 11 months

— 1 after 12 months

— 1 after 13 months

— 1 after 16 months

— 1 after 28 months

CR — complete response; PR — partial response; SD — stable disease; PD — progressive disease

Table 3. A summary of treatment responses according to the RECIST 1.1 criteria after 6 and 12 months of therapy in

patients with metastatic cancer (7/42; of whom 3 patients were treated for less than 12 months, 1 patient was treated

3 months and therefore was not included in the summary)

Treatment responses according to
the RECIST 1.1 criteria

After 6 months of therapy (n = 6)

After 12 months of therapy (n = 3)

CR 0 0
PR 1 0
SD 5 1
PD 2

CR — complete response; PR — partial response; SD — stable disease; PD — progressive disease

progression-free survival (PFS) was 9.5 months. The
results of this study led to the approval of vismodegib
by the FDA and EMA for the treatment of advanced
BCC patients.

In 2015 Lacouture et al. published the preliminary
results of a prospective multicentre observational study
planned for eight years to assess efficacy and safety in
about 750 patients with advanced BCC stratified to
three treatment groups: C1 — patients previously not
treated with vismodegib, who will receive vismodegib,
C2 — patients previously treated with vismodegib, who
will undergo surgical treatment, and C3 — patients
with Gorlin-Goltz syndrome with advanced BCC or
numerous non-advanced BCC lesions, who may have
been previously treated with sonic hedgehog pathway
inhibitors [12]. The study started in June 2012 but
was terminated by the sponsor in April 2017 due to
the high percentage of patients who discontinued
treatment (but not due to safety aspects). The authors
summarised the treatment in the C1 group containing

77 patients and C2 containing 144 patients; ORR (95%
CI) in C1 group was 68% (56-78), CR 45% (35/77), PR
22% (17/77), while in the C2 group it was 61%, 60%
(86/144), and 1% (2/144), respectively. There were
adverse reaction events in 82% (63/77) of patients in
the C1 group and in 15% (22/144) in the C2 group,
and serious adverse events in 14% (11/77) and 8%
of patients (11/144), respectively. Interestingly, SCC
(squamous cell carcinoma) was found only in the
C2 group (64% of patients; 7/11).

In 2014, based on results of the expanded access
study (EAS), Chang et al. evaluated the effectiveness
of treatment of 95 patients (58.9% — 1aBCC, 41%
— mBCC), after duration of treatment 5.5 months
(0.4-19.6), including four patients previously treated
with vismodegib [11]. In Table 4 it can be observed
that the group of patients with 1aBCC in the EAS
study achieved results similar to those presented by
the Polish group after six months of treatment. This
consistence can be interpreted in light of the small
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Table 4. A comparison of treatment effectiveness of locally advanced basal cell carcinoma (IaBCC) and metastatic basal
cell carcinoma (mBCC) in the study group with the ERIVANCE, STEVIE, and EAS studies [4, 5, 11]

Treatment After After 12 months of The results of the The results The results
responses 6 months therapy STEVIE study; median of the expanded of the ERIVANCE
according to the  of therapy (n =17/42) treatment duration: access study (EAS); study; median
RECIST 1.1 (n = 29/42) 9 months (laBCC) median treatment treatment
criteria and 13 months (MBCC) duration 5.5 months duration 10 months
(n = 482/499) (n = 95/119) (n = 96/104)
Patient groups 1aBCC 79.3%; 1aBCC 82.3%; 1aBCC 93.9%; laBCC 58.9%; 1aBCC 52%;

mBCC 20.6% mBCC 17.6% mBCC 6% mBCC 41.0% mBCC 31.7%
Gorlin-Goltz 17.2% 23.5% 20% (98/485) 15.9% (19/119) 31% (22/104)
syndrome 5 —laBCC 4 — l[aBCC 96 — laBCC 12 —laBCC 22 — laBCC
0 — mBCC 0 — mBCC 2 —mBCC 7 — mBCC 0 — mBCC
CR 10.3% 17.6% 32% 10.7% laBCC 31.7% laBCC
3 —laBCC 3 —laBCC 34% laBCC 5.1% mBCC 0% mBCC
0 — mBCC 0 — mBCC 7% mBCC
PR 44.8% 29.4% 33% 35.7% laBCC 28.5% laBCC
12 — laBCC 5 —laBCC 33% laBCC 25.6% mBCC 45.4% mBCC
1 — mBCC 0 — mBCC 31% mBCC
ORR/OR 55.1% 47% 66.7% laBCC 46.4% laBCC 60.3% laBCC
(CR + PR) 15 — laBCC 8 —laBCC 37.9% mBCC 30.8% mBCC 45.5% mBCC
1 — mBCC 0 — mBCC
SD 44.8% 50.0% 27% 48.2% laBCC 38% laBCC
8 — laBCC 7 — laBCC 26% laBCC 51.3% mBCC 64% mBCC
5 — mBCC 1 — mBCC 34% mBCC
PD 3.4% 17.6% 3% 0% laBCC 9.5% laBCC
0 —laBCC 0 —laBCC 2% laBCC 7.7% mBCC 6% mBCC
1 — mBCC 3 —mBCC 14% mBCC
(after
3 months)

CR — complete response; PR — partial response; SD — stable disease; PD — progressive disease; laBCC — locally advanced basal cell carcinoma; mBCC

— metastatic basal cell carcinoma

number of patients who were treated for 12 months,
so the majority of data from authors of this article
relate to a group with a duration of treatment similar
to the EAS.

The STEVIE study, the first results of which were
published in 2015, involved 1277 patients treated with
vismodegib, of whom 499 (468 with [aBCC and 31 with
mBCC) were evaluated in safety set and 482 (453 with
1aBCC and 29 with mBCC) in an efficacy set [5].
The median duration of treatment was 36.3 weeks
(17.6-60.0) for 1aBCC and 52 weeks (23.3-76.0) for
mBCC patients. Based on the investigators assess-
ment, overall response (OR) was found in 302 (66.7%,
62.1-71.0) of 453 1aBCC patients, including 153 com-
plete responses (CR) and 149 partial responses (PR).
In total 11 (37.9%, 20.7-57.7) out of 29 mBCC patients
responded to the treatment (OR), with two (7%) and
nine (31%) patients receiving complete and partial
response, respectively. In total 400 (80%) patients
discontinued the study: 36% due to adverse reactions,
14% due to disease progression, and 10% based on the

patient’s decision. The safety profile was comparable
to that in the ERIVANCE study. Of note, there were
far fewer adverse reactions reported among patients
in the Polish group compared to 98-100% of patients
from the studies cited above (Table 5), and none of
the patients discontinued the treatment due to AEs
occurrence. Based on the data from the STEVIE and
ERIVANCE studies, it is known that the average time
to onset of adverse reactions varies depending on its
nature (2.8 months for muscle cramps, 5.5 months for
alopecia, and 6.5 months for dysgeusia) and account for
two months on average [4, 5]. Hence, the short duration
of treatment and the small number of Polish patients
could be an explanation for these discrepancies. The
concentration of these patients in three centres with
extensive experience in the treatment of skin cancers
is important for the reported results of the group of
patients examined by the authors of this article.

In 2016 Chang et al. evaluated the effectiveness
of treatment of patients with Gorlin-Goltz syndrome,
qualified as laBCC or mBCC in the ERIVANCE and
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Table 5. A collation of adverse events (AE) incidence in the study group in comparison to the ERIVANCE, STEVIE, and
EAS studies [4, 5, 11]

Total number Intensity grade AE incidence AE incidence AE incidence
of AEs according to in the ERIVANCE in the STEVIE in EAS
CTCAE, study study study
version 5.0
Total AE AE — 73.8% G1 —74.3% 100% (104/104) 98% (491/499) 97.5% (116/119)
(31/42) (58/78) G1-2 = 67.2%
G2 —23.0% (80/119)
(18/78) G3 =20.1%
> 1 AE/patient G3 — 2.5% (2/78) > 1-2 AE/ (24/119)
52.3% (22/42) /patient 57% G4 = 7.5% (9/119)
G5 = 2.5% (3/119)*
Muscle cramps 47.6% (20/42) G1—18 68% 64% 70.6%
G2 —2
Hair loss 28.5% (12/42) Gl —7 63% 62% 58%
G2 —5
Loss of appetite 28.5% (12/42) G1 —8 23% 25%
G2 —4
Dysgeusia 23.8% (10/42) Gl —9 51% 54% 70.6%
G2—1
Asthenia/fatigue 11.9% (5/42) Gl —3 36% 28%/16% 19.3%
G2 —2
Body weight loss 9.5% (4/42) G1—3 46% 33% 16%
G2 —1
Increased creatine kinase level 7.1% (3/42) G1—3 0 0
Nausea 4.7% (2/42) G1—1 29% 16% 19.3%
G2 —1
Abdominal pain 2.3% (1/42) G2 —1
Headache 2.3% (1/42) Gl —1
Olfactory disorders 2.3% (1/42) Gl —1
Anaemia 2.3% (1/42) G3 —1
Pulmonary embolism 2.3% (1/42) G3—1
Myalgia 2.3% (1/42) G1—1
Increased number of bowel 2.3% (1/42) G1 —1 Diarrhoea 22% Diarrhoea 17% Diarrhoea 25.2%
movements
Dry skin 2.3% (1/42) Gl —1
Arthralgia 2.3% (1/42) G2 —1
Muscle weakness 2.3% (1/42) Gl —1
Death due to progression 2.3% (1/42) 6% 2.5% died
disease 31/499 patients 2 with mBCC due
died due to: to progression
— progression of of disease;
disease 5/499 1 with laBCC due to
— AE 21/499 SCC dissemination
— others 5/499
SAE 25% 22% (108/499)  SAE G3-G5 15.1%
deterioration of (18/119):
general health, mesothelioma,
dehydration, SCC, recurrence of
pneumonia B-cell lymphoma,
recurrence/

/dissemination
of SCC, muscle
cramps

SAE — serious adverse event; AE — adverse event; CTCAE — Common Terminology Criteria for Adverse Events; SCC — squamous cell carcinoma; laBCC — lo-
cally advanced basal cell carcinoma; mBCC — metastatic basal cell carcinoma
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EAS studies [13]. In the ERIVANCE study all patients
diagnosed with GGS were in the 1aBCC group (21/63),
while in the EAS study 12/56 study in the laBCC group
and 6/39 in the mBCC group. Although the authors did
not find a statistically significant difference in treat-
ment efficacy between GGS and non-GGS patients,
there is a tendency towards a lower percentage of SD
and PD in the GGS group. In the ERIVANCE study
ORR (CR and PR) in patients with GGS was 81%
(CR—38%, OR —43%), SD — 14%, and PD — 5%,
whereas in the group without GGS, 50% (CR — 29%),
PR —21%),29%, and 12%, respectively. In turn, in the
EAS study the above differences disappear: in the laB-
CC group with GGS the ORR was 33% (CR — 8%,
PR —25%), SD — 50%, and PD — 17%, while with-
out GGS the ORR was 50% (CR — 11%, PR — 39%),
SD — 48%, and PD — 0%. In the group of patients
with mBCC and GGS the ORR was 50 (CR — 33%,
PR — 17%), SD — 50%, and PD — 0%, while in the
group without GSS the ORR was 27% (CR — 0%,
PR —27%),SD — 52%, and PD — 9%. In the Polish
group 5/42 patients were diagnosed with GGS. Among
patients treated for six months, they constituted
17.2% (5), of whom four (23.5%) were treated for
12 months. All patients achieved a response (CR
or PR).

In a publication from 2017 summarising the
OS after a period of approximately 39.1 months of
follow-up of 104 patients from the ERIVANCE study,
Sekulic et al. reported 30 deaths (51.5%, 17/33 in
mBCC patients and 20.6%, 13/63 in laBCC patients);
the median OS for mBCC was 33.4 months, whereas
for laBCC it was not achieved because it exceeded
the survival rate for this group of patients [14]. The
median follow-up for OS assessment in both groups
was 39.1 months, and the estimated survival according
to Kaplan-Meier after the first year was 78.7% in the
mBCC group (95% CI, 64.7-92.7) and 93.2% (95%
CI, 86.8-99.6) in the 1aBCC group. The two-year
survival rates of these patients were 62.3% (95% CI,
45.4-79.3) in the mBCC group and 85.5% (95% CI,
76.1-94.8) in the 1aBCC group. The observations of
the authors of this article do not allow for the assess-
ment of data after such a long period of observation.
The problem that should be taken into account in
the treatment of patients with advanced BCC is the
emerging of resistance to vismodegib, resulting from
the mutation of the Hh pathway proteins and the
genes that they regulate, as well as from the transfor-
mation/coexistence of the squamous cell carcinoma
component within BCC [15]. The situation is ham-
pered by the fact that in Poland there are no other
therapeutic options available for these patients. The
authors of this article await the upcoming results of
efficacy and safety of vismodegib in combination with

radiotherapy or surgical treatment in adjuvant and
neoadjuvant therapy [16, 17].

Conclusions

Currently, vismodegib is the only therapeutic option
available in Poland for patients with locally advanced or
metastatic basal cell carcinoma, who cannot be treated
with surgery or radiotherapy [18]. Despite common side
effects, the majority of them had G1 or G2 intensity ac-
cording to CTCAE, and the results presented confirm
the efficacy of vismodegib in routine oncological practice
as part of the NFZ drug program.
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