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Real-world treatment outcomes in
patients with metastatic Merkel cell
carcinoma treated with chemotherapy in
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Aim: This retrospective study of patients in the USA with metastatic Merkel cell carcinoma
(MMCC) aimed to assess patient responses to second-line and later (2L+) and first-line
(1L) chemotherapy. Patients & methods: Out of 686 patients with MCC identified in The
US Oncology Network, 20 and 67 patients with mMCC qualified for the 2L+ and 1L study,
respectively; the primary analysis population was restricted to immunocompetent patients.
Results: In the 2L+ primary analysis population, objective response rate (ORR) was 28.6%,
median duration of response (DOR) was 1.7 months and median progression-free survival
was 2.2 months. In the 1L primary analysis population, ORR was 29.4%, median DOR was
6.7 months and median progression-free survival was 4.6 months. Conclusion: The low ORR
and brief DOR underscore the need for novel therapies.

First draft submitted: 19 April 2017; Accepted for publication: 15 May 2017; Published online:
13 June 2017

Merkel cell carcinoma (MCC) is a rare, aggressive skin cancer that occurs most frequently in elderly  KEYWORDS
and immunocompromised patients [1-3]. There are approximately 1500 cases of MCC per year in chemotherapy
the USA, and the incidence has dramatically increased over the last 20 years [4]. MCC typically immunotherapy
presents as painless growths that are clinically unremarkable in appearance and are usually found o pMerkel cell carcinoma
on sun-exposed areas, such as the head and neck [2.3]. These tumors grow rapidly and tend to metas-
tasize early and frequently to local regions of the body, leading to a relatively poor prognosis with
this aggressive disease [2.3.5]. Among patients diagnosed with local or regional disease, the reported
rates of recurrence range from 43 to 48% [6,7]. The 5-year overall survival (OS) rate is 40% [1] and
the mortality rate with MCC is greater than that with other skin cancers, including melanoma [4].
Recently, avelumab, a human IgGl anti-programmed death-ligand 1 (PD-L1) monoclonal
antibody, was approved by the US FDA as the first and only approved treatment for patients
with metastatic MCC (mMCC) [s]. Before this approval, there was no evidence-based standard
therapeutic regimen for mMCC. The National Comprehensive Cancer Network treatment guide-
lines for mMCC [9] are based on those used for small cell lung cancer, as both are aggressive and
poorly differentiated cancers [10]. Treatments typically include platinum agents, such as carboplatin
or cisplatin with or without etoposide or topotecan, and are associated with high toxicity [9.11].
Although MCC is generally considered a chemosensitive tumor, responses to chemotherapy in
metastatic disease are often not durable: response rates in the second-line (2L) setting range from
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23% in patients with known distant metastasis
to 45% in patients with unclear (nodal and/or
distant) sites of metastasis [12,13]. In the first-line
(1L) or mostly 1L setting, response rates range
from 53 to 61% [12-17]. Regardless of the line
of therapy, disease reoccurs in most patients by
6 months [12,14,17]. The available data are insuffi-
cient to assess the effect of chemotherapy on OS.

In approximately 80% of cases, MCC is asso-
ciated with Merkel cell polyomavirus (MCPyV)
infection, although MCC can also be linked to
UV-induced DNA damage [1819]. In healthy
individuals, infection with MCPyV is fre-
quent [2]; however, additional factors, including
loss of immune surveillance, are required for
infection to result in MCC. Consistent with the
notion that MCC has an immunologic basis,
MCC is over-represented in immunocompro-
mised patients, such as individuals with HIV
or certain hematologic malignancies and organ
transplant recipients, who collectively comprise
approximately 10% of the MCC patient pop-
ulation [5.20]. Additionally, increased levels of
intratumoral CD8* T cells are associated with
improved survival [21]. Moreover, enhanced
expression of PD-L1 and its receptor, PD-1,
within the tumor microenvironment is corre-
lated with increased tumor-infiltrating CD8*
and CD4* T cells specific to MCPyV oncopro-
teins [22,23]. Further evidence suggests that the
immunologic basis of MCC is therapeutically
actionable, as recent clinical data have shown
durable responses in patients who received
treatment with anti-PD-L1/PD-1 monoclonal
antibodies [24-27]. Together, these observations
underscore the importance of immune regula-
tion in the etiology and progression of MCC as
well as the potential for immune modulation in
its therapeutic management.

New, alternative therapeutic approaches to
mMCC are urgently needed, given its poor
prognosis. As mentioned earlier, recently
reported trials of immunotherapy in patients
with MCC using anti-PD-L1/PD-1 agents are
promising 24-27] and avelumab is now approved
for treatment of mMCC [8,24,25]. In addition,
the 2017 National Comprehensive Cancer
Network guidelines for MCC include pem-
brolizumab, an anti-PD-1 agent, for treatment
of disseminated disease as clinical judgment
indicates [9]. However, given the rarity of the
disease and poor prognosis for patients with
stage IV disease, randomized head-to-head tri-
als comparing chemotherapy with anti-PD-L1/
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PD-1 immunotherapy are not likely. Thus, to
properly contextualize and interpret the out-
comes of these single-arm clinical trials with
immune checkpoint inhibitors, observational
retrospective analyses are necessary. Here, we
present the results of a real-world retrospective
study of patients with distant mMCC in the
USA who have received 2L and later (2L+) or
1L chemotherapy.

Patients & methods

¢ Study objectives

The primary objective of this study was to deter-
mine the objective response rate (ORR) achieved
with 2L+ chemotherapy using Response
Evaluation Criteria In Solid Tumors (RECIST)
v1.1 as a guide [28]. Key secondary objectives
included assessment of duration of response
(DOR), progression-free survival (PES), OS,
time to treatment discontinuation (TTD) and
durable response rate (DRR) as well as evalua-
tion of these objectives in patients who received
1L chemotherapy. Safety was not assessed in
this study. All study objectives were analyzed
in the primary analysis population (immuno-
competent patients only) and overall population
(immunocompetent plus eligible immunocom-
promised patients). Institutional Review Board
and Compliance/Privacy approval was obtained
for the study by The US Oncology Institutional
Review Board with exemption status, due to the
noninterventional nature of the study.

¢ Patient population

Patients in this analysis were adults >18 years of
age diagnosed with distant mMCC and treated
with one line (for the 1L analysis) or two or more
lines (for the 2L+ analysis) of systemic chemo-
therapy. The 2L+ cohort was derived from the
qualified 1L population. Qualifying chemo-
therapeutic agents for distant mMCC must
have included a platinum-based agent (cisplatin
or carboplatin) + etoposide; cyclophosphamide
+ doxorubicin + vincristine; topotecan; gemcit-
abine; irinotecan; paclitaxel; nab—paclitaxel; or
docetaxel. Patients with a history of any solid
tumor, except basal or squamous cell carcinoma
of the skin, bladder carcinoma iz situ or cervi-
cal carcinoma in situ within 3 years prior to the
start of treatment for MCC, were excluded from
the study. In addition, patients were excluded if
they were enrolled in any interventional clini-
cal trial or previously treated with any antibody
or drug targeting T-cell coregulatory proteins.

future science group



Treatment outcomes in patients with mMCC treated with chemotherapy in the USA° RESEARCH ARTICLE

The primary analysis population was composed
solely of immunocompetent patients, although
eligible patients with immunocompromised sta-
tus were also considered as part of a separate
analysis of the overall population. Patients were
considered immunocompromised if they had a
CD4 count of <500 cells/mm? anytime in the 12
months prior to the study period or a diagnosis
of HIV or select hematologic diseases (chronic
lymphocytic leukemia, multiple myeloma or
hypogammaglobulinemia) in the 5 years prior
to study entry or during follow-up; documented
organ or allogeneic stem cell transplant prior to
study entry or during follow up; or select immu-
nosuppressive treatment within 28 days prior to
the date of 2L+ or 1L chemotherapy or during
follow-up.

¢ Data collection

Data were obtained from iKnowMed, an oncol-
ogy-specific electronic health record (EHR)
system maintained by McKesson Specialty
Health. The system captures outpatient medi-
cal histories from community oncology practices
across the USA in The US Oncology Network,
which includes over 1000 physicians in prac-
tices across 19 states. Thus, these data represent
multisite treatment patterns and outcomes. The
Social Security Death Index was the primary
source of death information, supplemented by
iKnowMed data. Records from 1 November
2004 to 30 September 2014 were searched, and
qualifying patients were followed up to the end
of the study period (30 June 2015) unless loss
to follow-up or a record of death occurred first.
All data were handled in compliance with the
Health Insurance Portability and Accountability
Act and the Health Information Technology for
Economic and Clinical Health Act.

¢ Outcome measures & statistical
considerations

ORR, defined as the number of patients who
reached a best overall response of complete (CR)
or partial response (PR) divided by the total num-
ber of patients, was based on clinical review of
physician progress notes and radiology reports as
available in the EHR to assess measurable disease
using RECIST vl.1 as a guide. Patients without
baseline measurable disease were classified as not
evaluable. DOR, TTD, PFS and OS were esti-
mated using Kaplan—Meier methodology. DRR
was defined as the proportion of patients with an
objective response lasting >6 months.
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Results

e Patient population

A total of 686 patients with MCC were
identified in the iKnowMed database prior
to 30 September 2014 (Figure 1). Out of 255
patients who were thought to have mMCC,
only 39 had evidence of 2L+ chemother-
apy for metastatic disease. Out of these 39
patients, 20 qualified for analysis in the
2L+ study (14 [70.0%] were immunocom-
petent, while the remaining 6 [30.0%] were
immunocompromised).

Out of the 686 patients who were origi-
nally screened, 67 qualified for analysis in
the 1L study. This population included 51
(76.1%) immunocompetent and 16 (23.9%)
immunocompromised patients.

¢ 2L+ patient baseline characteristics &
treatment

Patient baseline and disease characteristics were
similar between the primary analysis popula-
tion (immunocompetent) and overall patient
population (immunocompetent plus immu-
nocompromised). In the 2L+ primary analysis
population, the median age was 75.2 years and
78.6% of patients were male (Table 1). Nearly
all patients in the primary analysis population
(92.9% [n = 13]) had an Eastern Cooperative
Oncology Group performance status of 1 at the
start of 2L+ therapy. Most 2L+ patients were
initially diagnosed with stage I-III disease,
and the most common primary tumor sites
were the lower limb or trunk (50.0% [n = 7]),
face (21.4% [n = 3]) and upper limb (14.3%
[n = 2]). At the initiation of 2L+ treatment,
visceral metastases, defined as any site other
than lymph nodes, skin or soft tissue, were
present in 71.4% of primary analysis patients
(n =10).

In the 2L+ primary analysis population, the
median TTD among patients who received
chemotherapy was 1.8 months (95% CI: 0.3—
3.3 months; range: <0.1-5.3 months, Table 2).
All patients had discontinued treatment at the
time of data collection. The most commonly
cited reason for discontinuation of treatment
was disease progression (57.1% [n = 8]); for
35.7% of patients (n = 5), toxicity was the reason
for discontinuation. A variety of chemotherapy
regimens were used; the most common 2L+
therapy was topotecan (42.9% [n = 6], Table 3).
The results were similar between the primary
analysis and overall patient populations.
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Exclusions

| Patients with MCC prior to 30 Sep 2014 (n = 686) |

Exclusions

! Patients without advanced metastatic disease (n = 431)|

Patients assessed for
eligibility (n = 255)

Patients not meeting inclusion/exclusion criteria (n = 45) |

Patients not meeting eligibility criteria based on
review of individual EHR (n = 69)

|
|
I Patients not treated with chemotherapy (n = 62) |
|
|

Patients not treated with qualifying regimens (n = 12) |

Patients qualified for 1L analysis (n = 67)
¢ 51 immunocompetent
e 16 immunocompromised

Patients without 1L and 2L chemotherapy treatment
(n=97)

Patients not meeting eligibility criteria based on review
of individual EHR (n =19)

Patients qualified for 2L + analysis (n = 20)
* 14 immunocompetent
* 6 immunocompromised

Figure 1. Patient selection.

1L: First line; 2L+: Second line and later; EHR: Electronic health record; MCC: Merkel cell carcinoma; USON: The US Oncology Network.
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¢ 1L patient baseline characteristics &
treatment

In the 1L primary analysis population, the
median age was 78.1 years and 84.3% were male
(Table 1). The majority (49.0% [n = 25]) of these
patients had an Eastern Cooperative Oncology
Group performance status of 1 at the start of
therapy and 68.6% (n = 35) were initially diag-
nosed with stage I-III disease. The most com-
mon primary tumor sites within this population
were the lower limb or trunk (35.3% [n = 18]),
face (23.5% [n = 12]) and upper limb (21.6%
[n = 11]). At the start of 1L treatment, visceral
metastases were present in 66.7% of primary
analysis patients (n = 34).

The median TTD in patients who received
chemotherapy was 2.4 months (95% CI: 2.2—
2.9 months; range: 0.1-15.9 months; Table 2).
As with patients in the 2L+ population, dis-
ease progression was the most common reason
for discontinuation of 1L treatment (43.1%
[n = 22]), although 33.3% of patients (n = 17)
discontinued treatment due to achievement of a
response. As expected, based on accepted treat-
ment recommendations, the most commonly
used treatment regimens in this population were
carboplatin + etoposide (62.7% [n = 32]) and
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cisplatin + etoposide (17.6% [n = 9]) (Table 3).
The results were similar between the primary
analysis and overall patient populations (Table 3).

¢ Response to 2L+ chemotherapy

No patient achieved a CR to 2L+ chemotherapy,
although four patients (all immunocompetent)
had a PR. In the primary analysis population,
the ORR was 28.6% (95% CI: 8.4-58.1%
[n = 4/14]) (Table 2). Responses to chemotherapy
were of limited duration in this population: the
median DOR was 1.7 months (95% CI: 0.5-3.0
months; range: 0.5-3.0 months). The median
PES was 2.2 months (95% CI: 1.2-3.5 months)
and median OS was 4.3 months (95% CI: 2.1—
6.2 months) (Figure 2). No patient had a response
lasting >6 months, and hence the DRR was 0%.
Results in the primary analysis population were
consistent with those in the overall population
(Table 2 & Figure 2).

¢ Response to 1L chemotherapy

In the 1L overall population, 10 patients
(7 immunocompetent and 3 immunocom-
promised) achieved a CR, while 11 patients
(8 immunocompetent and 3 immunocompro-

mised) had a PR. The ORR in the primary

future science group
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Table 1. Patient and disease characteristics at baseline.

Characteristic

Primary analysis
population (n = 14)

Sex, n (%)

- Male 11 (78.6)
- Female 3(21.4)
Race, n (%)

- White 8(57.1)
- Other or not documented 6(42.9)
Age, n (%)

- <75 years 7 (50.0)
- 275 years 7 (50.0)
Median age, years 75.2
Stage at diagnosis, n (%)

-1 1(7.1)
-1 6 (42.9)
-1 4(28.6)
-1V 1(7.1)
- Unknown 2(14.3)
Primary tumor location, n (%)

- Face 3(21.4)
- Lower limb or trunk 7 (50)
- Scalp and neck 1(7.1)
- Unknown primary 1(7.1)
- Upper limb 2(14.3)

ECOG within 30 days prior to
10 days following 2L+, n (%) 0

-0 13 (92.9)
-1 0

) 1(7.1)

- Unknown

ECOG within 30 days prior to
10 days following 1L, n (%) NA

-0 NA
-1 NA
-2or3* NA
- Unknown

2L+

Overall population Primary analysis

(n=20) population (n=51)
14 (70.0) 43 (84.3)
6 (30.0) 8(15.7)
9 (45.0) 34 (66.7)
11 (55.0) 17 (33.3)
11 (55.0) 21 (41.2)
9 (45.0) 30 (58.8)
73.5 78.1
3(15.0) 10 (19.6)
7 (35.0) 14 (27.5)
5(25.0) 11 (21.6)
1(5.0) 6(11.8)
4(20.0) 10 (19.6)
5(25.0) 12 (23.5)
7 (35.0) 18 (35.3)
2(10.0) 8(15.7)
1(5.0) 2(3.9)
5(25.0) 11 (21.6)
1(5.0) NA

16 (80.0) NA
1(5.0) NA
2(10.0) NA

NA 11 (21.6)
NA 25 (49.0)
NA 5(5.9)
NA 10 (19.6)

Overall population
(n=67)

32(47.8)
35(52.2)
75.8

16 (23.9)
18 (26.9)
14 (20.9)
7 (10.4)

12 (17.9)

16 (23.9)
22(32.8)
12(17.9)
2(3.0)

15 (22.4)

NA
NA
NA
NA

14 (20.9)
32 (47.8)
8(9.0)

13 (19.4)

*ECOG statuses of 2 and 3 are combined.

The primary analysis population consisted of immunocompetent patients, while the overall population included both immunocompetent and immunocompromised patients.

1L: First line; 2L+: Second line and later; ECOG: Eastern Cooperative Oncology Group; NA: Not applicable.

analysis population was 29.4% (95% CI:
17.5-43.8% [n = 15/51]) (Table 2). However,
durability of chemotherapy response was again
modest: in the primary analysis population,
the median DOR was 6.7 months (95% CI:
1.2-10.5 months; range: 0.9-63.3 months)
and DRR was 15.7% (95% CI: 7.0-28.6%
[n=8/51]). The median PFS was 4.6 months
(95% CI: 2.8=7.7 months) and median OS
was 10.5 months (95% CI: 7.2—-15.2 months
(Figure 3). Results in the primary analysis popu-
lation were consistent with those in the overall
population (Table 2 & Figure 3).

future science group

Discussion

Until the recent approval in the USA of anti-
PD-L1 avelumab for treatment of mMCC [s],
there was no evidence-based, standard-of-care
treatment for distant mMCC [9]. Because docu-
mentation of the outcomes with treatment for
distant mMCC is limited [13], the aim of this
real-world retrospective study was to contrib-
ute to the literature using observational histori-
cal data. Using The US Oncology Network/
McKesson Specialty Health EHR database and
medical charts to assess the response to chemo-
therapy in patients with distant mMCC who
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Table 2. Summary of responses to chemotherapy.

Response

PD, n (%)

ORR (95% Cl) (%)

Median DOR (95% Cl) (months)
Range (months)

DRR (95% Cl) (%)

Median TTD (95% Cl) (months)

2L+

Primary analysis Overall population

population (n = 14) (n=20)

0 0

4 (28.6) 4(20.0)
2(14.3) 2(10.0)
5(35.7) 8 (40.0)

28.6 (8.4-58.1) 20.0 (5.7-43.7)
1.7 (0.5-3.0) 1.7 (0.5-3.0)
0.5-3.0 0.5-3.0

0.0 (0.0-23.2) 0.0 (0.0-16.8)
1.8 (0.3-3.3) 1.5(0.3-2.5)

1L
Primary analysis Overall population
population (n=51) (n=67)
7(13.7) 10 (14.9)
8(15.7) 11 (16.4)
1(2.0) 1(1.5)
21 (41.2) 31 (46.3)
29.4 (17.5-43.8) 31.3(20.6-43.8)
6.7 (1.2-10.5) 5.7 (2.6-8.7)
0.9-63.3 0.9-63.3
15.7 (7.0-28.6) 14.9 (7.4-25.7)
24(2.2-2.9) 2.5(2.2-3.2)

The primary analysis population consisted of immunocompetent patients, while the overall population included both immunocompetent and immunocompromised patients.
Partial response to 2L+ chemotherapy occurred only in immunocompetent patients; in the 1L setting, 6 patients with immunocompromised status and 15 patients with

immunocompetent status had a response to chemotherapy.
1L: First line; 2L+: Second line and later; CR: Complete response; DOR: Duration of response; DRR: Durable response rate; ORR: Objective response rate; PD: Progressive disease;
PR: Partial response; SD: Stable disease; TTD: Time to treatment discontinuation.

10.2217/fon-2017-0187

had received 2L+ or 1L treatment, we have
provided real-world clinical data representing a
multisite and heterogeneous sample of patients
across the USA.

In the mMCC 2L+ overall population, no
patients achieved a CR. A PR was reported in
4 of 20 patients (20%), all immunocompetent.
The ORR for the primary analysis groups was
low (<30%). The median DOR for the over-
all population was very short (<2 months) and
median OS was poor (<4.5 months).

Out of 67 patients in the 1L overall popula-
tion, 10 (15%) achieved a CR (7 immunocompe-
tent and 3 immunocompromised) and 11 (16%)
had a PR (8 immunocompetent and 3 immuno-
compromised). The objective responses achieved
by immunocompromised patients suggest that,
in some patients, immune system—independ-
ent mechanisms may play a role in response.
However, it is difficult to assess the level of
immunodeficiency in these patients based on
the available data; therefore, the comparison
between subgroups should be interpreted with
caution. The ORR in the 1L primary analysis
population was low (<30%) and median DOR
was <7 months, similar to the ORR and median
DOR in the overall population (immunocom-
petent plus immunocompromised). The median
OS for 1L (£10.5 months for both the primary
analysis and overall population) was greater than
that for 2L+, but remained relatively short.

In our analysis, we used RECIST as a guide;
however, there are limitations to capturing tra-
ditional RECIST-based responses in the retro-
spective setting. In real-world clinical practice,

Future Oncol. (Epub ahead of print)

physicians are not typically required to record
treatment responses consistent with RECIST
in clinical trial research. Response assessments
in the real-world setting can thus be more sub-
jective than assessments in a controlled clini-
cal trial, and decision-making about clinical
response and continuing therapy may include
non-RECIST symptomatic criteria. In addi-
tion, the timing of repeat imaging studies may
vary across physicians, practices and/or insur-
ers. All evaluations in this observational study
were determined by clinicians either as noted in
the patient chart by the radiology scan report
or the treating physician’s progress notes or as
interpreted by the clinician reviewer.

Despite these limitations, the results from
this study are consistent with those of a recent
retrospective analysis of patients with distant
mMCC who received 2L chemotherapy, which
reported an ORR of 23% and median PES of
2 months [12]. Similar to the results reported
here, the DOR was short (median DOR of 3.3
months [range: 0.2-7.4 months]). In addition,
the results reported here are in line with a recent
European observational retrospective study of
34 patients with distant mMCC enrolled in
an MCC-specific registry in German-speaking
countries, established in 2005. In this European
real-world study, responses to 2L+ chemother-
apy were of very short duration. The DOR was
1.9 months (95% CI: 1.3-2.1 months; range:
1.3-2.1 months); the ORR was 8.8% and the
median PFS was 3.0 months [29].

As with the 2L+ findings, the results of the
1L analysis are consistent with previous reports

future science group
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Table 3. Chemotherapy regimens and treatment durations.

Regimen Primary analysis population (n = 14) Overall population (n = 20)
n % n %

2L+ regimens

Carboplatin 0 0.0 1 5.0

Carboplatin + etoposide 1 7.1 1 5.0

Carboplatin + gemcitabine 1 7.1 1 5.0

Docetaxel 0 0.0 1 5.0

Etoposide 1 7.1 1 5.0

Irinotecan 1 7.1 2 10.0

Paclitaxel 0 0.0 1 5.0

Topotecan 6 429 7 35.0

Vincristine + cyclophosphamide + doxorubicin 4 28.6 5 25.0

Duration of 2L + treatment, months Median 1.76 Range 0.07-5.1 Median 1.53 Range 0.07-5.3

Regimen Primary analysis population (n = 51) Overall population (n = 67)
n % n %

1L regimens

Carboplatin 1 2.0 1 1.5

Carboplatin + etoposide 32 62.7 44 65.7

Cisplatin + etoposide 9 17.6 1 16.4

Cisplatin + etoposide + carboplatin 1 2.0 1 1.5

Cyclophosphamide + docetaxel 0 0.0 1 1.5

Cyclophosphamide + doxorubicin 1 2.0 1 1.5

Cyclophosphamide + doxorubicin + vincristine 1 2.0 1 1.5

Gemcitabine 1 2.0 1 1.5

Topotecan 5 9.8 6 9.0

Duration of 1L treatment, months Median 2.4 Range 0.1-15.9 Median 2.53 Range 0.1-15.9

1L: First line; 2L+ Second line and later.

The primary analysis population consisted of immunocompetent patients, while the overall population included both immunocompetent and immunocompromised patients.

based primarily on untreated patients with
stage IV (distant) mMCC. The short median
DOR (6.7 months) for the 1L analysis in this
report is in line with the median DOR found
in the literature, which ranges from 3 to 10
months [12,14-17]. Additionally, the median OS
(10.5 months) in the 1L analysis is consistent
with the median OS reported in the literature,
ranging from 9 t0 9.5 months in patients with dis-
tant metastatic disease [12,15]. The response rate
in the 1L population is lower than the response
rate reported by lyer et al. (31.3 vs 53%) [12], a
difference that may be attributed to how evalu-
able and nonevaluable patients were reported in
each study. Specifically, the primary population
in the current study includes results from both
evaluable and nonevaluable patients, whereas the
Iyer et al. study reported results from an evalu-
able population only [12]. In addition, the patient
population in the Iyer et a/. study had received
no more than two lines of chemotherapy for
metastatic disease [12], whereas the current study
included patients who may have received more

future science group

than two lines during the course of their treat-
ment. Thus, the results of the current study add
to the weight of evidence that although MCC
is generally considered to be a chemosensitive
tumor, the DOR is often short [9,11-14,17.29] and
associated with poor survival outcomes [12.15].
This highlights the need for new treatment
options that improve the prognosis for patients
with this aggressive tumor type.

MCQC is considered an immunogenic cancer,
as the majority of MCC cases are associated with
the oncogenic MCPyV [18.19]. A relationship
between MCC and immunodeficiency has been
well established [s]. A strong, favorable prognos-
tic factor in stage IIl MCC is ‘unknown primary’
status, which is believed to be linked to immune
responses that resolve tumors [30]. Furthermore,
a recent study found that virus-negative MCC
tumors have substantial levels of neoantigens
related to UV-induced DNA damage signa-
tures, which may also result in high immuno-
genicity [19.3132]. The link between survival of
patients with MCC and the immune system
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Figure 2. Progression-free survival and overall survival following second-line and later chemotherapy.*
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suggests that agents that promote antitumor
immune responses may be a beneficial treatment
option for patients with MCC [2021.3334]. One
potential mechanism used by MCC to evade the
immune system is the upregulation of immune
checkpoint regulators, such as PD-L1 [23]. It is

Future Oncol. (Epub ahead of print)

therefore notable that inhibition of the PD-L1/
PD-1 pathway has been shown to induce durable
tumor regression in MCC [24.25].

A Phase II trial of the anti-PD-L1 monoclonal
antibody avelumab was recently conducted in
patients with distant mMCC who had previously
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Figure 3. Progression-free survival and overall survival following first-line chemotherapy.*

The primary analysis population consisted of immunocompetent patients, while the overall population included both
immunocompetent and immunocompromised patients.

*Patients with data beyond the study end date were censored at the study end date of 30 June 2015.

1L: First line; OS: Overall survival; PFS: Progression-free survival.
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received 2L or later lines of treatment, leading
to the approval of avelumab as a treatment for
mMCC [8.24.26]. In this 2L+ study, the ORR was
32% (95% CI: 22-43%) in the primary analy-
sis of patients with 26 months of follow-up [24]
and 33.0% (95% CI: 23-44%) in an updated
analysis at 21 year [26]. In contrast to the data
from the current observational study of out-
comes to chemotherapy, responses to avelumab
were durable, with the median DOR not yet
reached at the time of the updated 1-year analy-
sis (95% CI: 18.0 months—not estimable; range:
2.8-23.3+ months) [26]. Based on Kaplan—
Meier analysis, the proportion of responses
of >6 months’ duration was 93% (95% CI:
74-98%); the DRR, defined as the proportion
of patients with a response lasting >6 months
and calculated as the product of the ORR and
Kaplan—Meier estimate for the 6-month propor-
tion of response duration, was 31% (95% CI:
21-40%) [26]. The 6-month PFES rate was 40%
(95% CI: 29-50%) and the 6-month OS rate
was 69% (95% CI: 58-78%) [24]. At 1 year,
PES and OS rates were 30% (95% CI: 21-41%)
and 52% (95% CI: 41-62%), respectively [26].
Enrollment of a separate cohort of chemother-
apy-naive patients is currently ongoing. In
another Phase II trial, the anti-PD-1 agent pem-
brolizumab was administered as 1L treatment in

patients with advanced MCC, but with limited
follow-up [25]. The ORR was 56% (95% ClI:
35-76%) and the DOR range was from 2.2 to
>9.7 months. Based on Kaplan—Meier analy-
sis, the 6-month PFS rate was 67% (95% CI:
49-86%) [25]. Recently published data from
a Phase I/II study of the anti-PD-1 antibody,
nivolumab, in a mixed population of chemo-
therapy-naive and chemotherapy-experienced
patients with mMCC were consistent with the
efficacy and safety findings from the avelumab
and pembrolizumab studies [27]. Together, these
data support anti-PD-L1/PD-1 immunotherapy
as a new treatment option with the potential to
meaningfully improve response duration and OS
compared with existing therapies.

Conclusion

mMCC is a rare but aggressive disease that tradi-
tionally has lacked therapeutic options with the
potential to confer durable efficacy. Our results
indicate that although responses are observed with
chemotherapy, duration is brief and is associated
with poor OS in patients with distant mMCC.
These results underscore the need for novel thera-
peutic approaches, with initial evidence suggest-
ing that immune checkpoint inhibitors have the
potential to dramatically improve treatment
paradigms by eliciting durable responses.

SUMMARY POINTS

o Metastatic Merkel cell carcinoma (mMCC) is a rare and aggressive skin cancer with a poor prognosis.

e Before the recent approval of avelumab, an anti-PD-L1 monoclonal antibody, for treatment of patients with mMCC was
generally limited to systemic chemotherapy.

e Observational retrospective analyses are necessary to properly contextualize and interpret the outcomes of these
single-arm clinical trials with immune checkpoint inhibitors.

e This report presents the results of a real-world retrospective study of patients in the USA with distant mMCC who have
received second-line (2L) and later (2L+) or first-line (1L) chemotherapy.

e Out of 686 identified patients with mMCC, 20 and 67 qualified for the 2L+ and 1L study, respectively; the primary

analysis population was further restricted to immunocompetent patients.

e In the 2L+ primary analysis population, objective response rate (ORR) was 28.6% (95% Cl: 8.4-58.1 [n = 4/14]), median
duration of response (DOR) was 1.7 months (95% Cl: 0.5-3.0; range: 0.5-3.0), median progression-free survival was
2.2 months (95% Cl: 1.2-3.5).

e Inthe 1L primary analysis population, ORR was 29.4% (95% Cl: 17.5-43.8% [n = 15/51]), median DOR was 6.7 months
(95% Cl: 1.2-10.5; range: 0.9-63.3) and the median progression-free survival was 4.6 months (95% Cl: 2.8-7.7).

e Results in the overall population (immunocompetent plus immunocompromised) were consistent with the primary
analysis population for both 2L+ and 1L.

e The low ORR and OS and brief DOR in patients with mMCC treated with chemotherapy underscore the need for

novel therapies.

10.2217/fon-2017-0187
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