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ABSTRACT

Background. Immunotherapy (IO) has been associated with
improved outcomes in patients with locally advanced
Merkel cell carcinoma (laMCC) and metastatic Merkel cell
carcinoma (mMCC). The primary objective of SPEAR-Merkel
was to explore treatment patterns, clinical outcomes, and
health care resource utilization (HCRU) in patients with
laMCC or mMCC initiating first-line (1L) treatment with
avelumab, non-avelumab IO, or chemotherapy in a
U.S. community oncology setting.
Methods. Adult patients with laMCC or mMCC initiating 1L
avelumab, non-avelumab IO, or chemotherapy from January
1, 2015, to March 31, 2019, were identified from the
U.S. Oncology Network electronic health care record data-
base and followed up through September 30, 2019. Base-
line characteristics and HCRU were analyzed descriptively,
including physician-stated overall response rate in the real-
world clinical setting. Kaplan-Meier methods were used to

measure duration of response, real-world progression-free
survival (rwPFS), and overall survival (OS).
Results. Among the overall population (n = 94), 28 received
1L avelumab (9 laMCC, 19 mMCC), 26 received 1L non-
avelumab IO (8 laMCC, 18 mMCC), and 40 received 1L che-
motherapy (10 laMCC, 30 mMCC). The real-world overall
response rate was 64.3%, 61.5%, and 42.5%, respectively.
From 1L treatment initiation, median rwPFS was 11.4, 8.1,
and 6.1 months, and median OS was 20.2 months, not
reached, and 14.7 months for the respective cohorts.
Conclusion. SPEAR-Merkel showed that patients with laMCC or
mMCC treated with IO had improved outcomes compared with
chemotherapy in clinical practice. The study provides insight on
utilization and clinical outcomes associated with newer, more
innovative therapies in clinical practice, which may help clini-
cians understand the variety of newer treatment options for
both laMCC and mMCC. The Oncologist 2021;26:e1633–e1643

Implications for Practice: To the authors’ knowledge, SPEAR-Merkel is the first study to evaluate real-world clinical
outcomes in patients with locally advanced Merkel cell carcinoma (laMCC) and metastatic Merkel cell carcinoma (mMCC)
receiving first-line (1L) avelumab, non-avelumab immuno-oncology therapies, or chemotherapy in a real-world setting.
SPEAR-Merkel showed clinical benefit for immuno-oncology therapies compared with chemotherapy. The study provides
insight on uses and clinical outcomes associated with innovative therapies in clinical practice, which may help clinicians
understand the variety of newer treatment options for both laMCC and mMCC. The study is of particular importance as it
shows that chemotherapy is still being used as 1L treatment despite its inferior clinical and safety profile.

INTRODUCTION

Merkel cell carcinoma (MCC) is a rare neuroendocrine cuta-
neous neoplasm [1]. MCC is an aggressive cancer that is

associated with a poor prognosis, as it can grow rapidly and
metastasize early in the course of disease [2–4]. MCC has a
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recurrence rate of 43%–48% [5, 6] and a 5-year survival rate
of 78% for localized disease, 51% for regional disease, and
17% for advanced/metastatic disease [7]. MCC is more com-
mon in elderly, White men [8, 9]. The disease is also com-
monly found in patients who are immunocompromised,
namely those who have undergone organ transplant, have
HIV infection or lymphoproliferative malignancies, or
have had treatment with immunosuppressant medications
[3, 4, 10].

Until avelumab received U.S. Food and Drug Administra-
tion (FDA) approval in March 2017 for the treatment of
metastatic MCC (mMCC), the main first-line (1L) therapy for
mMCC was chemotherapy. Although the chemotherapy-
associated objective response is favorable (objective
response rate of 52%–61% for 1L therapy in patients with
mMCC), the duration of response is short (2–4 months),
and toxicities, such as myelosuppression and neutropenia,
have been observed [11–14]. These toxicities pose a chal-
lenge in the MCC population, which includes considerable
proportions of patients aged 65 years and older and immu-
nocompromised patients [11, 15].

Immunosuppression mediated by immune-inhibitory
mechanisms, such as the programmed death ligand
1 (PD-L1) and receptor (PD-1) pathway, is involved in MCC
pathogenesis. PD-L1 upregulation appears to help tumors
evade the host immune response; thus, therapies that stim-
ulate antitumor immune responses are possible treatment
options [13]. The FDA approval of avelumab, an anti–PD-L1
immunotherapy, was based on the JAVELIN Merkel 200 trial
(NCT02155647) part A, which studied 88 patients who had
experienced disease progression with prior chemotherapy
for mMCC. After 1 year of follow-up, the objective response
rate was 33.0%, and 74% of the responses lasted over a
year; the median overall survival (OS) was 12.9 months [16,
17]. JAVELIN Merkel 200 part B investigated patients who
had not received any prior systemic therapy for mMCC. In
116 patients with ≥15 months of follow-up, the objective
response rate was 39.7%. The median OS was 20.3 months,
and the 12-month OS rate was 60%. Grade ≥ 3 adverse
events (AEs) were seen in 18.1% of patients, and no
treatment-related deaths occurred [18].

Pembrolizumab received FDA approval in 2018 for
patients with recurrent locally advanced MCC (laMCC) or
mMCC, based on KEYNOTE-017 data [19]. In 50 patients
with recurrent laMCC or distant mMCC treated with 1L
pembrolizumab and a median follow-up of 14.9 months,
response durability at 24 months was 79.1%, median
progression-free survival (PFS) was 16.8 months, median OS
was not reached (NR), and the objective response rate was
56% [19].

Nivolumab, although not FDA approved for MCC, was
studied in the neoadjuvant setting in CheckMate 358 and
was associated with a favorable objective response rate in
39 patients with stage IIA–IV resectable MCC and had a
favorable safety profile [20, 21].

Since 2018, 1L avelumab, pembrolizumab, and nivolumab
have been included in the National Comprehensive Cancer
Network Guidelines as preferred interventions for dissemi-
nated disease, based on similarity of response rates and
superior durability of response compared with cytotoxic

chemotherapy [22, 23]. However, aside from clinical trials,
limited studies have examined treatment patterns and clini-
cal outcomes in MCC in the real world because of the rarity
of the disease. After data became available from the JAVELIN
Merkel 200 trial, an expanded access program (EAP) was ini-
tiated in 38 countries to provide avelumab on a
compassionate-use basis to patients with mMCC. The
response rate was 46.7% in 240 patients evaluable for
response, 46.7% in 15 patients receiving only 1L avelumab,
and 37.5% in 16 immunocompromised patients. The median
duration of treatment was 7.9, 4.5, and 5.2 months in the
respective groups [15].

The objective of the Study informing treatment Pathway
dEcisions in Merkel cell cARcinoma (SPEAR-Merkel) was to
obtain insight into contemporary treatment patterns, out-
comes, and healthcare resource utilization (HCRU) in
patients with laMCC and mMCC who initiate 1L treatment
with avelumab, non-avelumab immunotherapy (IO), or che-
motherapy within a large network of community-based
oncology practices.

MATERIALS AND METHODS

Study Design and Data Sources
This was a retrospective, observational, descriptive study of
U.S. adult patients with a diagnosis of laMCC or mMCC who
initiated 1L systemic treatment with avelumab, non-
avelumab IO (pembrolizumab or nivolumab), or chemother-
apy between January 1, 2015, and March 31, 2019, and
were followed up through September 30, 2019.

Patients were from practices in the U.S. Oncology Net-
work (USON), a division of McKesson Corporation that uses
the iKnowMed (iKM) electronic health record (EHR). The
USON is a community-based network of oncology practices
comprising over 470 cancer treatment centers and 1,200
physicians in 25 states treating over 1 million patients each
year [24].

Data were obtained from iKM EHR via programmatic
database abstraction and chart review, with supplemental
vital status data from the Social Security Administration’s
Limited Access Death Master File (LADMF). For demo-
graphic and clinical characteristics and treatment patterns,
data were abstracted from EHR structured fields. For clinical
outcomes and HCRU, data were abstracted from EHR
unstructured fields (e.g., providers’ free-text notes and
imaging reports), which could only be captured through
chart review. All data were handled in compliance with the
Health Insurance Portability and Accountability Act and
the Health Information Technology for Economic and Clini-
cal Health Act. The study protocol was granted an exception
and waiver of informed consent by the U.S. Oncology Insti-
tutional Review Board (no. 19-024E).

Patient Population
Eligible patients received a diagnosis of MCC before March
31, 2019. They were aged ≥18 years at initial diagnosis of
MCC and had at least one visit after the index event during
the study period at a USON site using the full EHR capabili-
ties of iKM. Patients were required to have a minimum of
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6 months of follow-up, unless a death was recorded in this
period.

Patients had to have initiated systemic immunotherapy
(i.e., avelumab, nivolumab, pembrolizumab) or chemother-
apy in the 1L setting (first date of treatment = index event)
for laMCC or mMCC during the study period. laMCC was
defined as lack of evidence of distant metastatic disease
and with evidence of nodal involvement in the same region
as the primary tumor; locally recurrent disease; or
unresectable or high-risk locally advanced disease. mMCC
was defined as having evidence of distant metastases or
disseminated disease to the initial/primary site of the
diagnosis.

Patients were considered immunocompromised if they
had a CD4 count of <500 cells/mm3 in the year prior to index
or were diagnosed with HIV before study entry; were diag-
nosed with select hematologic diseases (chronic lymphocytic
leukemia, multiple myeloma, or hypogammaglobulinemia) in
the 5 years prior to study entry; received a documented
organ or allogeneic stem cell transplant prior to study entry
or during follow-up; or received select immunosuppressive
treatment within 28 days prior to the initiation of 1L treat-
ment or during follow-up (supplemental online Table 1).

Statistical Analysis
Demographic and clinical characteristics at baseline, treat-
ment patterns, and HCRU were assessed descriptively. Clini-
cal outcomes were physician assessed and obtained directly
from patient charts and physician progress notes. Patients’
real-world, physician-assessed best overall response
(rwBOR) was classified as complete response (CR; documen-
tation as “complete response” to therapy, indicating that
the patient was in “remission,” “all lesions” had disappeared,
or “no evidence of disease”), response not otherwise speci-
fied (R-NOS; documentation of improved or responding dis-
ease), stable disease (documented as disease was stable, not
progressed, or not improved), progressive disease (docu-
mented as disease had “progressed,” or worsening of dis-
ease), mixed response (improved and worsened disease), or
not evaluated. Real-world overall response rate (rwORR) was
assessed based on patients’ rwBOR, specifically, the propor-
tion of patients who achieved a CR or R-NOS among the total
number of patients in each of the cohorts. Individual treat-
ment groups with n < 11 were not reportable; thus non-
avelumab IO of pembrolizumab (n = 19) and nivolumab
(n = 7), both PD-1 inhibitors, were combined as a single
cohort.

Time-to-event outcomes were assessed using the
Kaplan-Meier method. Patients who did not experience
the event during the study observation period were cen-
sored on the study end date or the last visit date available
in the data set, whichever occurred first. Real-world dura-
tion of response (rwDOR) was defined as duration of time
from first documented response of CR or R-NOS to the earli-
est date of first progression (as defined by physician pro-
gress note or imaging report), recurrent disease or death,
or initiation of next treatment. Real-world PFS (rwPFS) was
measured from the index date to the date of progression
(as defined by physician progress note or imaging report) or
to the date of death due to any cause. Real-world OS was

defined as the interval between the index date and the date
of death or the end of follow-up as documented in the
LADMF and iKM EHR database and evaluated by treatment
group.

Hospitalizations and emergency department (ED) visits
documented in patient charts during and within 30 days
after 1L treatment were summarized. Reasons for hospitali-
zation and ED visits, including treatment related, were sum-
marized. Results are presented by treatment group: 1L
avelumab, 1L non-avelumab IO, and 1L chemotherapy.

RESULTS

Patient Population and Characteristics
In the 94 patients who met eligibility criteria, 27 (28.7%)
had laMCC, and 67 (71.3%) had mMCC at 1L initiation.
Twenty-eight patients received 1L avelumab (9 laMCC,
19 mMCC), 26 received 1L non-avelumab IO (8 laMCC,
18 mMCC), and 40 received 1L chemotherapy (10 laMCC,
30 mMCC) (Fig. 1).

Demographic and clinical characteristics of the study
cohort, stratified by treatment group, are presented in
Table 1. The median age of the overall population at the
time of initiating 1L treatment was 73 years (range, 21–
90+), 68.1% were male, and 83.0% were White. Two-thirds
(64.3%) of patients receiving 1L avelumab were 75 years or
older; 85.7% were male, and 82.1% were White. Half of
patients (50.0%) who received 1L non-avelumab IO were
75 years or older; 57.7% were male, and 84.6% were White.
In the 40 patients who received 1L chemotherapy, 22.5%
were 75 years or older, 62.5% were male, and 82.5% were
White.

In the overall study population, the median follow-up
from initiation of 1L treatment was 11.0 months (range,
0.3–53.8). More than half (55.3%) had favorable (0 or 1)
baseline Eastern Cooperative Oncology Group performance
status (ECOG PS), although it was not documented for
25.5%. The most common tumor sites were the face
(26.6%), lower limbs (20.2%), and upper limbs (18.1%).
Although 36.2% had stage IIIB–IV disease at initial MCC
diagnosis, the stage was not documented for 45.7%. Most
patients (92.6%) were immunocompetent at index.

In patients receiving 1L avelumab, the median follow-up
from initiation of 1L avelumab was 11.2 months (range,
0.5–27.2). Approximately one-third (32.1%) had laMCC prior
to 1L treatment, and the most common tumor sites were
the upper (28.6%) and lower (21.4%) limbs. Patients receiv-
ing 1L non-avelumab IO had a median follow-up of
9.8 months (range, 0.3–35.9). Approximately one-third
(30.8%) had laMCC prior to 1L treatment, and the most
common tumor site at index was the face (34.6%), followed
by the lower limbs (19.2%). Patients receiving 1L chemo-
therapy had a median follow-up of 10.7 months (range,
0.7–53.8). One-quarter (25%) had laMCC prior to 1L treat-
ment, and the most common tumor site was the face
(27.5%), followed by the lower limbs (20.0%).

The median time from initial MCC diagnosis to laMCC or
mMCC was 5.3 weeks (range, 0.1–239.7) in the overall
study population, 5.1 weeks (range, 0.1–239.7) in the 1L
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avelumab cohort, 6.1 weeks (range, 0.1–155.8) in the
1L non-avelumab IO cohort, and 4.0 weeks (range, 0.1–
190.3) in the 1L chemotherapy cohort. Prior to 1L initiation,
the most common sites of metastases were the lymph
nodes and the liver in the overall study population (57.6%
and 25.4%, respectively), the 1L avelumab cohort (55.6%
and 42.1%, respectively), and the 1L non-avelumab IO
cohort (57.9% and 27.8%, respectively) and the lymph
nodes and bone (58.6% and 30.0%, respectively) in the 1L
chemotherapy cohort.

Treatment Patterns
Table 2 presents treatment patterns for the overall study
population, stratified by 1L treatment cohort. The median
time from diagnosis of laMCC or mMCC to 1L treatment ini-
tiation was 7.7 weeks (range, 0–164.5) in the overall study
population, 6.0 weeks (range, 0.1–161.7) in the 1L
avelumab cohort, 15.3 weeks (range, 0–165.4) in the 1L
non-avelumab IO cohort, and 5.9 weeks (range, 0.3–164.0)
in the 1L chemotherapy cohort. Prior to 1L initiation,
approximately one-fifth (21.3%) of the overall population
underwent surgical resection and 11.7% underwent radia-
tion treatment; prior surgery and radiation, respectively,
were observed in 21.4% and 7.1% of the 1L avelumab
cohort, 15.4% and 19.2% of the 1L non-avelumab IO cohort,
and 25.0% and 10.0% of the 1L chemotherapy cohort. The
most common 1L chemotherapy regimens were carboplatin
+ etoposide (52.5%), cisplatin + etoposide (25.0%), and
carboplatin + paclitaxel (5.0%), and 90% received platinum-
based chemotherapy.

The median time to discontinuation of 1L treatment was
3.8 months (95% confidence interval [CI], 3.0–5.6) overall,
10.5 months (95% CI, 5.3–14.3) in the 1L avelumab cohort,
7.3 months (95% CI, 2.5–18.2) in the 1L non-avelumab IO
cohort, and 2.2 months (95% CI, 1.9–3.5) in the 1L chemo-
therapy cohort. Most of the overall study population (83.0%)
discontinued 1L treatment during the study period. The most

common reasons for discontinuation were disease progres-
sion (25.6%), toxicity (17.9%), and death (14.1%). A quarter
(25.6%) completed treatment. In the 1L avelumab cohort,
two-thirds (64.3%) discontinued treatment during the study
period, with the most common reasons being disease pro-
gression (33.3%), physician preference (27.8%), and toxicity
(11.1%). Three (16.7%) of the 1L avelumab cohort had death
recorded as the reason for treatment discontinuation. Most
(80.8%) of the 1L non-avelumab IO cohort discontinued
treatment during the study period: the most common rea-
sons were toxicity (33.3%), disease progression (28.6%), and
death (19.0%). Nearly all (97.5%) of the 1L chemotherapy
cohort discontinued treatment during the study period;
approximately half (46.2%) had completed treatment. The
most common reasons for discontinuation in the 1L chemo-
therapy cohort were disease progression (20.5%), toxicity
(12.8%), and death (12.8%).

Clinical Outcomes
In the overall study population, 51 patients (18 1L
avelumab, 16 1L non-avelumab IO, and 17 1L chemother-
apy) achieved a rwBOR of CR or R-NOS to 1L treatment.
The rwORR in the overall study population was 54.3%
(n = 51/94; 95% CI, 43.7–64.6) (Table 3). The rwORR was
64.3% (n = 18/28; 95% CI, 44.1–81.4) in the 1L avelumab
cohort, 61.5% (n = 16/26; 95% CI, 40.6–79.8) in the 1L non-
avelumab IO cohort, and 42.5% (n = 17/40; 95% CI, 27.0–
59.1) in the 1L chemotherapy cohort. From 1L treatment
initiation, the median rwDOR was 44.5 months (95% CI,
8.3–NR) in the overall study population, 15.5 months (95%
CI, 7.5–NR) in the 1L avelumab cohort, NR in the 1L non-
avelumab IO cohort, and 44.5 months (95% CI, 2.5–NR) in
the 1L chemotherapy cohort (Fig. 2).

Median OS from the initiation of 1L treatment was
33.0 months (95% CI, 11.6–NR) in the overall study popula-
tion, 20.2 months (95% CI, 11.1–NR) in the 1L avelumab
cohort, NR in the 1L non-avelumab IO cohort, and

Figure 1. Study attrition.
Abbreviations: 1L, first line; 2L, second line; IO, immunotherapy; laMCC, locally advanced MCC; MCC, Merkel cell carcinoma; mMCC,
metastatic MCC.
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Table 1. Baseline demographic and clinical characteristics of patients who received 1L treatment for locally advanced or
metastatic MCC

Demographic or clinical characteristic
Overall
(n = 94)

Avelumab
(n = 28)

Non-avelumab IO
(n = 26)

Chemotherapy
(n = 40)

Age at 1L treatment initiation, median
(range), years

73 (21–90+) 78 (52–90+) 74 (43–90+) 69 (21–90+)

Age group, n (%)

<65 years 20 (21.3) 3 (10.7) 4 (15.4) 13 (32.5)

65–74 years 34 (36.2) 7 (25.0) 9 (34.6) 18 (45.0)

75+ years 40 (42.6) 18 (64.3) 13 (50.0) 9 (22.5)

Male, n (%) 64 (68.1) 24 (85.7) 15 (57.7) 25 (62.5)

Race, n (%)

White 78 (83.0) 23 (82.1) 22 (84.6) 33 (82.5)

Not documented/Not reporteda 16 (17.0) 5 (17.9) 4 (15.4) 7 (17.5)

U.S. practice region, n (%)

South 40 (42.6) 16 (57.1) 12 (46.2) 12 (30.0)

West 42 (44.7) 11 (39.3) 10 (38.5) 21 (52.5)

Northeast 2 (2.1) 1 (3.6) 0 1 (2.5)

Midwest 10 (10.6) 0 4 (15.4) 6 (15.0)

Stage at initial MCC diagnosis, n (%)

IA–IIIA 17 (18.1) 4 (14.3) 5 (19.2) 8 (20.0)

IIIB 12 (12.8) 4 (14.3) 3 (11.5) 5 (12.5)

IV 22 (23.4) 6 (21.4) 5 (19.2) 11 (27.5)

Not documented 43 (45.7) 14 (50.0) 13 (50.0) 16 (40.0)

Disease status at 1L treatment initiation, n (%)

Locally advanced 27 (28.7) 9 (32.1) 8 (30.8) 10 (25.0)

Metastatic 67 (71.3) 19 (67.9) 18 (69.2) 30 (75.0)

Primary tumor location, n (%)

Face 25 (26.6) 5 (17.9) 9 (34.6) 11 (27.5)

Lower limb 19 (20.2) 6 (21.4) 5 (19.2) 8 (20.0)

Upper limb 17 (18.1) 8 (28.6) 4 (15.4) 5 (12.5)

Trunk 10 (10.6) 4 (14.3) 3 (11.5) 3 (7.5)

Scalp and neck 8 (8.5) 4 (14.3) 1 (3.8) 3 (7.5)

Unknown primary 4 (4.3) 0 2 (7.7) 2 (5.0)

Face, other 1 (1.1) 0 0 1 (2.5)

Not documented 9 (9.6) 1 (3.6) 2 (7.7) 6 (15.0)

Immunocompromised, n (%) 7 (7.4) 1 (3.6) 3 (11.5) 3 (7.5)

ECOG performance score, n (%)

0 15 (16.0) 2 (7.1) 4 (15.4) 9 (22.5)

1 37 (39.4) 14 (50.0) 9 (34.6) 14 (35.0)

2 17 (18.1) 3 (10.7) 4 (15.4) 10 (25.0)

3 1 (1.1) 0 1 (3.8) 0

Not documented 24 (25.5) 9 (32.1) 8 (30.8) 7 (17.5)

Lactate dehydrogenase, median (range), U/L 205.5
(87.0–1,815.0)

206.0
(87.0–854.0)

217.5
(131.0–552.0)

205.0
(119.0–1,815.0)

Metastatic sites recorded prior to 1L
treatment initiation, n (%)

Patients with at least 1 recorded
metastatic site

66 (70.2) 19 (67.8) 18 (69.2) 29 (72.5)

Lymph nodeb 38 (57.6) 10 (55.6) 11 (57.9) 17 (58.6)

Liverb 17 (25.4) 8 (42.1) 5 (27.8) 4 (13.3)

(continued)
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14.7 months (95% CI, 8.8–NR) in the 1L chemotherapy
cohort (Fig. 3). Median rwPFS from 1L treatment initiation
was 7.5 months (95% CI, 5.3–11.4) in the overall study pop-
ulation, 11.4 months (95% CI, 5.3–NR) in the 1L avelumab
cohort, 8.1 months (95% CI, 3.0–NR) in the 1L non-
avelumab IO cohort, and 6.1 months (95% CI, 3.6–10.6) in
the 1L chemotherapy cohort.

Hospitalizations and ED Visits
During 1L treatment, 24.5% of the overall study population
had at least one ED visit (Table 4). In the respective 1L
avelumab, 1L non-avelumab IO, and 1L chemotherapy
cohorts, the proportions of patients with at least one ED
visit were 32.1%, 26.9%, and 17.5%. Approximately one-
third (37.2%) of the overall study population, 42.9% of the

Table 1. (continued)

Demographic or clinical characteristic
Overall
(n = 94)

Avelumab
(n = 28)

Non-avelumab IO
(n = 26)

Chemotherapy
(n = 40)

Boneb 16 (23.9) 3 (15.8) 4 (22.2) 9 (30.0)

Lungb 3 (4.5) 2 (10.5) 0 1 (3.3)

Brainb 3 (4.5) 0 1 (5.6) 2 (6.7)

Otherb 53 (79.1) 14 (73.7) 15 (83.3) 24 (80.0)

Time from initial MCC diagnosis to laMCC/
mMCC status, median (range), weeks

5.3 (0.1–239.7) 5.1 (0.1–239.7) 6.1 (0.1–155.8) 4.0 (0.1–190.3)

Follow-up from 1L treatment initiation,
median (range), months

11.0 (0.3–53.8) 11.2 (0.5–27.2) 9.8 (0.3–35.9) 10.7 (0.7–53.8)

aNot documented combined with Not reportable because of cell count <5 as per McKesson Life Sciences best practices on reporting race.
bPercentage among all patients with metastases in treatment cohort.
Abbreviations: 1L, first-line; ECOG, Eastern Cooperative Oncology Group; IO, immunotherapy; laMCC, locally advanced MCC; MCC, Merkel cell
carcinoma; mMCC, metastatic MCC.

Table 2. Treatment characteristics of patients initiating 1L treatment

Treatment characteristic
Overall
(n = 94)

Avelumab
(n = 28)

Non-avelumab
IO (n = 26)

Chemotherapya

(n = 40)

Time from laMCC/mMCC diagnosis to 1L
treatment initiation, median (range), weeks

7.7 (0.0–165.4) 6.0 (0.1–161.7) 15.3 (0.0–165.4) 5.9 (0.3–164.0)

Patients with surgical resections prior to 1L
treatment, n (%)

20 (21.3) 6 (21.4) 4 (15.4) 10 (25.0)

Patients with radiation treatments prior to 1L
treatment, n (%)

11 (11.7) 2 (7.1) 5 (19.2) 4 (10.0)

Patients with 1L concurrentb surgical
resections, n (%)

7 (7.4) 3 (10.7) 1 (3.8) 3(7.5)

Patients with 1L concurrentb radiation
treatments, n (%)

23 (24.5) 6 (21.4) 6 (23.1) 11 (27.5)

Patients who discontinued treatment, n (%)c 78 (83.0) 18 (64.3) 21(80.8) 39 (97.5)

Reasons for treatment discontinuation,
n (%)d

Disease progression 20 (25.6) 6 (33.3) 6 (28.6) 8 (20.5)

Toxicity 14 (17.9) 2 (11.1) 7 (33.3) 5 (12.8)

Death 11 (14.1) 3 (16.7) 4 (19.0) 5 (12.8)

Physician preference 9 (11.5) 5 (27.8) 1 (4.8) 2 (5.1)

Patient choice 2 (2.6) 0 1 (4.8) 1 (2.6)

Decline in performance status 1 (1.3) 0 1 (4.8) 0

Completed treatmente 20 (25.6) 1 (5.6) 1 (4.8) 18 (46.2)

Not documented 3 (3.8) 2 (11.1) 1 (4.8) 1 (2.6)

TTD, median (95% CI), months 3.8 (3.0–5.6) 10.5 (5.3–14.3) 7.3 (2.5–18.2) 2.2 (1.9–3.5)
aMost common 1L treatments among chemotherapy patients were carboplatin + etoposide (n = 22) and cisplatin + etoposide (n = 10).
bConcurrent treatment occurs during 1L therapy (between start and end dates).
cDiscontinuation before the end of the follow-up period.
dPatients could have multiple reasons for treatment discontinuation.
ePhysician notes were used to find out if the patient completed treatment.
Abbreviations: 1L, first-line; CI, confidence interval; IO, immunotherapy; laMCC, locally advanced MCC; mMCC, metastatic Merkel cell carcinoma;
TTD, time to discontinuation.
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1L avelumab cohort, 46.2% of the 1L non-avelumab IO
cohort, and 27.5% of the 1L chemotherapy cohort had at
least one hospitalization while on treatment. In the 1L
avelumab cohort, the most common reasons for ED visits
were pain (14.3%), gastrointestinal (10.7%), and respiratory
(10.7%), and the most common reasons for hospitalizations
were infection (17.9%), gastrointestinal (10.7%), and cardio-
vascular (7.1%). In the 1L non-avelumab IO cohort, the most
common reasons for ED visits were gastrointestinal (7.7%),
pain (7.7%), and respiratory (3.8%), and the most common
reasons for hospitalizations were gastrointestinal (15.4%),
cardiovascular (7.7%), pain (7.7%), and respiratory (7.7%).
In the 1L chemotherapy cohort, the most common reasons
for ED visits during 1L treatment were pain (10.0%), gastro-
intestinal (5.0%), and infection (5.0%), and the most com-
mon reasons for hospitalizations were infection (7.5%),
cardiovascular (5.0%), gastrointestinal (5.0%), renal (5.0%),
and pain (5.0%). Death was the reason for treatment dis-
continuation in 16.7% of the 1L avelumab cohort, 19.0% of
the 1L non-avelumab IO cohort, and 12.8% of the 1L che-
motherapy cohort.

DISCUSSION

This retrospective study presents data on treatment pat-
terns, response and survival outcomes, and HCRU in a longi-
tudinal cohort of real-world patients initiating 1L treatment
for laMCC or mMCC in a U.S. community oncology setting.
The results of SPEAR-Merkel indicate that patients with
laMCC or mMCC treated with IO had clinical benefits com-
pared with chemotherapy in real-world community oncol-
ogy practices.

The patient populations in JAVELIN Merkel 200 part B,
KEYNOTE-017, and the EAP and other real-world studies
had some similarities in baseline demographic characteris-
tics to our study. Their populations tended to be older, with
median ages from late 60s to late 70s, and most patients
were male (64%–77%) and/or White (85%–92%) [15,
18, 19, 25].

Some clinical outcomes in SPEAR-Merkel are consistent
with the results of the pivotal clinical trials of IO in MCC
[18, 25, 26] as well as real-world trials [11, 15]. In the

SPEAR-Merkel 1L avelumab cohort versus phase II JAVELIN
Merkel 200 part B, the median OS was 20.2 versus
20.3 months, and the rate of survival at 12 months was
66.4% versus 60%. In JAVELIN Merkel 200 part B, PFS
was 7.5 months versus 11.4 months for the rwPFS in the
SPEAR-Merkel 1L avelumab cohort. In SPEAR-Merkel, the
rwORR was 64.3% at a median follow-up from 1L avelumab
initiation of 11.2 months, and in JAVELIN Merkel
200 part B, the objective response rate was 39.7% at a
median follow-up of 21.2 months. However, there are two
caveats when comparing SPEAR-Merkel with JAVELIN Mer-
kel 200 part B. First, in the SPEAR-Merkel 1L avelumab
cohort, 32.1% had laMCC and the remainder had mMCC at
initiation of 1L treatment, whereas the JAVELIN Merkel
200 part B study population all had mMCC. Second, rwPFS
and response outcomes in SPEAR-Merkel were not assessed
according to Response Evaluation Criteria in Solid Tumors
(RECIST), unlike in JAVELIN Merkel 200.

When comparing the SPEAR-Merkel 1L avelumab cohort
with real-world data (EAP), the rwORR in the avelumab
cohort in SPEAR-Merkel was 64.3% (n = 28 for the 1L
avelumab cohort), whereas the objective response rate was
46.7% in evaluable patients receiving only 1L in the EAP
(n = 15) [15]. However, any comparison of SPEAR-Merkel
with the EAP is limited. The study populations were small in
both the EAP and SPEAR-Merkel, which is an expected limi-
tation given the rarity of MCC. Also, only three patients
receiving treatment in the EAP were from the U.S., and
none of them had response data; treatment patterns can
vary across countries, limiting comparisons of SPEAR-
Merkel and EAP outcomes.

KEYNOTE-017 examined patients with recurrent locoregional
MCC or distant mMCC treated with 1L pembrolizumab
(43 patients with stage IV disease, 7 with unresectable
stage IIIB disease) [26]. In the SPEAR-Merkel 1L non-
avelumab cohort versus the KEYNOTE-017 study popula-
tion, the median OS was NR in both, and the median rwPFS
in SPEAR-Merkel was 8.1 months versus the KEYNOTE-17
PFS of 16.8 months. In SPEAR-Merkel, the rate of response
at 12 months was 66.2%, whereas in KEYNOTE-017, the
objective response rate was 56% at a median follow-up of
14.9 months.

Table 3. Summary of responses to 1L treatment

Response Overall (n = 94) Avelumab (n = 28) Non-avelumab IO (n = 26) Chemotherapy (n = 40)

rwORR, % (95% CI) 54.3 (43.7–64.6) 64.3 (44.1–81.4) 61.5 (40.6–79.8) 42.5 (27.0–59.1)

Best overall response, n (%)

Complete response 14 (14.9) 9 (32.1) 3 (11.5) 2 (5.0)

Response (NOS) 37 (39.4) 9 (32.1) 13 (50.0) 15 (37.5)

Stable disease 4 (4.3) 2 (7.1) 1 (3.8) 1 (2.5)

Mixed response 3 (3.2) 2 (7.1) 0 1 (2.5)

Progressive disease 13 (13.8) 2 (7.1) 5 (19.2) 6 (15.0)

Not evaluated 23 (24.5) 4 (14.3) 4 (15.4) 15 (37.5)

TTD, median (95% CI),a months 3.8 (3.0–5.6) 10.5 (5.3–14.3) 7.3 (2.5–18.2) 2.2 (1.9–3.5)
aUnadjusted Kaplan-Meier estimate.
Abbreviations: 1L, first-line; CI, confidence interval; IO, immunotherapy; NOS, not otherwise specified; rwORR, real-world overall response rate;
TTD, time to discontinuation.
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Table 4. Emergency department visits and hospitalizations during 1L treatment

Emergency department visit or hospitalization, n (%)
Overall
(n = 94)

Avelumab
(n = 28)

Non-avelumab
IO (n = 26)

Chemotherapy
(n = 40)

Patients with at least one ED visit during 1L treatment
and ≤30 days after continuation

23 (24.5) 9 (32.1) 7 (26.9) 7 (17.5)

Reasons for ED visitsa

Cardiovascular – arrhythmia 1 (1.1) 1 (3.6) 0 0

Cardiac – hypotension 1 (1.1) 0 0 0

GI – diarrhea 4 (4.3) 2 (7.1) 2 (7.7) 0

GI – nausea 4 (4.3) 1 (3.6) 1 (3.8) 2 (5.0)

GI – vomiting 3 (3.2) 1 (3.6) 1 (3.8) 1 (2.5)

Hematology – anemia 1 (1.1) 1 (3.6) 0 0

Hematology – bleeding 1 (1.1) 1 (3.6) 0 0

Infection – fever 3 (3.2) 2 (7.1) 0 1 (2.5)

Infection – pneumonia 1 (1.1) 1 (3.6) 0 0

Infection – urinary 2 (2.1) 1 (3.6) 0 1 (2.5)

Neurologic 1 (1.1) 0 0 1 (2.5)

Pain – abdominal 6 (6.4) 3 (10.7) 0 3 (7.5)

Pain – back 2 (2.1) 0 1 (3.8) 1 (2.5)

Pain – generalized 2 (2.1) 1 (3.6) 1 (3.8) 0

Renal – acute kidney injury 1 (1.1) 0 0 1 (2.5)

Renal – elevated serum creatinine 1 (1.1) 1 (3.6) 0 0

Respiratory – dyspnea 4 (4.3) 3 (10.7) 1 (3.8) 0

Other 15 (16.0) 5 (17.9) 6 (23.1) 4 (10.0)

Patients with at least one hospitalization during treatment
and ≤30 days after continuation

35 (37.2) 12 (42.9) 12 (46.2) 11 (27.5)

Reasons for hospitalizationb

Cardiovascular – arrhythmia 2 (2.1) 0 1 (3.8) 1 (2.5)

Cardiovascular – congestive heart failure 1 (1.1) 0 1 (3.8) 0

Cardiovascular – hypertension 0 2 (7.1) 0 0

Cardiovascular – hypotension 3 (3.2) 1 (3.6) 1 (3.8) 1 (2.5)

Dehydration 1 (1.1) 0 0 1 (2.5)

Endocrinopathies – diabetes 1 (1.1) 1 (3.6) 0 0

GI – colitis 1 (1.1) 0 1 (3.8) 0

GI – diarrhea 5 (5.3) 1 (3.6) 3 (11.5) 1 (2.5)

GI – nausea 4 (4.3) 2 (7.1) 1 (3.8) 1 (2.5)

GI – vomiting 3 (3.2) 1 (3.6) 2 (7.7) 0

Hematology – anemia 2 (2.1) 1 (3.6) 0 1 (2.5)

Hematology – bleeding 1 (1.1) 1 (3.6) 0 0

Infection – fever 5 (5.3) 3 (10.7) 0 2 (5.0)

Infection – neutropenia 2 (2.1) 0 0 2 (5.0)

Infection – pneumonia 1 (1.1) 0 0 1 (2.5)

Infection – urinary 3 (3.2) 2 (7.1) 0 1 (2.5)

Neurologic – confusion 1 (1.1) 1 (3.6) 0 0

Pain – abdominal 2 (2.1) 1 (3.6) 0 1 (2.5)

Pain – back 1 (1.1) 0 0 1 (2.5)

Pain – generalized 3 (3.2) 1 (3.6) 2 (7.7) 0

Renal – acute kidney injury 3 (3.2) 0 1 (3.8) 2 (5.0)

Renal – elevated serum creatinine 1 (1.1) 1 (3.6) 0 0

Respiratory – dyspnea 2 (2.1) 1 (3.6) 1 (3.8) 0

Respiratory – other 1 (1.1) 0 1 (3.8) 0

Other 25 (26.6) 10 (35.7) 7 (26.9) 8 (20.0)
aPatients could have more than one reason for an ED visit.
bPatients could have more than one reason for a hospitalization.
Abbreviations: ED, emergency department; GI, gastrointestinal.
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In a real-world study of patients receiving 1L chemo-
therapy for distant mMCC, Iyer et al. found a response rate
of 55%, median PFS of 94 days (approximately 3 months),
and median OS of 9.5 months from chemotherapy initiation
[11]. In SPEAR-Merkel in the 1L chemotherapy cohort, the
rwORR was 42.5%, the median rwPFS was 6.1 months, and
the median OS was 14.7 months.

The SPEAR-Merkel results for the 1L chemotherapy
cohort must be interpreted with caution. rwDOR in the 1L
chemotherapy cohort was longer than that for the
1L avelumab cohort (44.5 and 15.5 months, respectively),
but this result was based on limited data: two patients in
the 1L chemotherapy cohort had rwDOR of 40+ months.
When these two outliers were removed, median rwDOR
for the chemotherapy group was only 6.5 months. In addi-
tion, 17 patients in the 1L chemotherapy cohort had a
response, and the small sample size limits conclusions
about rwDOR.

Toxicity data from SPEAR-Merkel also show similarities
to those observed in clinical trials. In the 1L avelumab
cohort in SPEAR-Merkel, a low proportion of patients
(11.1%) discontinued treatment because of toxicity. In JAVE-
LIN Merkel 200 part B, 12.1% of patients discontinued treat-
ment because of toxicity [18]. However, comparison with
other real-world studies of avelumab is limited. In the EAP
study, AEs were reported at the discretion of the treating
physician at the time of resupply of avelumab; therefore,
many patients lacked safety data beyond 3 months [15].

In the SPEAR-Merkel 1L non-avelumab IO cohort, 33.3%
discontinued because of toxicity, 26.9% had at least one ED
visit during 1L treatment because of toxicity, and 46.2%
had at least one hospitalization during 1L treatment
because of toxicity. In KEYNOTE-017, 77% of patients had
treatment-related AEs of any grade, and 15% had grade

3 or 4 treatment-related AEs [26]. In the SPEAR-Merkel 1L
chemotherapy cohort, 17.5% had at least one ED visit,
27.5% had at least one hospitalization, and 12.8% discon-
tinued because of toxicity. However, comparisons of SPEAR-
Merkel safety data with other studies must be considered
cautiously, as data on AE severity were not collected.

The SPEAR-Merkel study has several limitations that
must be noted. Study cohorts had small sample sizes, which
were likely due to the rarity of the disease, that limit the
drawing of conclusions. As the study data were from
community-based oncology practices, they were originally
collected for clinical purposes as opposed to research pur-
poses. Certain variables of interest may not have been cap-
tured as completely across the study population as they
would have been in a clinical trial (e.g., stage of disease and
ECOG PS data were not documented for sizable proportions
of our study cohorts, whereas these variables are captured
for all patients in clinical trials). Physicians are not typically
required to record treatment responses consistent with
RECIST in clinical trial research; and thus, response assess-
ments in the real-world setting can be more subjective than
assessments in a controlled clinical trial. Furthermore, treat-
ment decisions regarding clinical response and therapy con-
tinuation may include non-RECIST symptomatic criteria.
Finally, the USON encourages the use of evidence-based
guidelines, so some USON patients may have received dif-
ferent treatments than patients treated at other community
oncology practices or in academic centers. Therefore, the
results of this study would be most generalizable to
community-based oncology practices that likewise adhere
to best practice guidelines.

Despite these limitations, by sourcing data from a large
network of community-based oncology clinics, this study
provides valuable insights into real-world patient profiles,
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Figure 2. Kaplan-Meier plot for rwDOR to 1L treatment. This figure presents the unadjusted Kaplan-Meier curves of rwDOR from
first documented response of CR or R-NOS to the earliest date of first progression (as defined by physician progress note or imaging
report), recurrent disease or death, or initiation of next treatment.
aUnadjusted Kaplan-Meier estimate.
brwDOR in chemotherapy patients is influenced by two long-term responders with 40+ months of rwDOR. Median rwDOR for chemo-
therapy is 6.5 months without these two patients.
Abbreviations: 1L, first line; CI, confidence interval; CR, complete response; DOR, duration of response; IO, immunotherapy; NR,
not reached; R-NOS, response not otherwise specified; rwDOR, real-world duration of response.
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treatment patterns, and clinical outcomes in a small popula-
tion of patients with laMCC or mMCC initiating treatment
with avelumab. As this was a retrospective observational
study, patients were not randomized to the treatment
cohorts, and assessment schedules in SPEAR-Merkel were
typical of those in clinical practice. Also, patients who have
generally not been enrolled in oncology clinical trials (e.g.,
patients with ECOG PS of 2+) were included in the analysis.
Therefore, the results of SPEAR-Merkel supplement findings
from clinical trials.

CONCLUSION

To our knowledge, this is the first study to examine patients
with laMCC or mMCC treated with avelumab or non-
avelumab IO in a real-world setting and the first study to
assess them along with those treated with chemotherapy.

The study also demonstrates the continued use of 1L che-
motherapy in clinical practice despite its less favorable out-
comes and safety profile. Characterizing uses and clinical
outcomes in patients with laMCC or mMCC in community-
based oncology practices, as opposed to the clinical trial
setting, may expand knowledge about the real-world effec-
tiveness of innovative therapies beyond the pivotal clinical
studies and provide further practical information to help cli-
nicians who are actively treating laMCC and mMCC.
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