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BACKGROUND—Antibodies inhibiting the programmed death receptor 1 (PD-1) have shown
significant activity in the treatment of advanced cutaneous melanoma. The efficacy and safety of
PD-1 blockade in patients with uveal melanoma has not been well characterized.

METHODS—58 stage 1V uveal melanoma patients received PD-1 or PD-L1 antibodies between
2009 and 2015 at nine academic centers. Patients who were evaluable for response were eligible
for analysis. Imaging was performed every 12-weeks and at the investigators’ discretion. Safety
and clinical efficacy outcomes including best overall response (BOR), progression-free survival
(PFS), overall survival (OS) were determined retrospectively.

RESULTS—Of 56 eligible patients, 48 (86%) had received prior therapy and 35 (63%) had been
treated with ipilimumab. Three patients had an objective response to ipilimumab and 8 patients
had stable disease as the best response. 38 (68%) received pembrolizumab, 16 (29%) received
nivolumab, and 2 (4%) received atezolizumab. Objective tumor responses were observed in two
patients for an overall response rate of 3.6% (95% CI 1.8-22.5%). Stable disease (= 6 months) was
observed in 5 (9%) patients. The median PFS was 2.6 months (95% CI 2.4-2.8 months) and the
median OS was 7.6 months (95% CI 0.7-14.6 months). There was no association between prior
treatment with ipilimumab or liver directed therapy and PFS or OS. Treatment was well tolerated
and only 1 patient discontinued treatment due to toxicity.

CONCLUSIONS—PD-1 and PD-L1 antibodies rarely confer durable remissions in patients with
metastatic uveal melanoma. Clinical trial enrollment should be prioritized in this population.

Keywords
uveal melanoma; immunotherapy; nivolumab; pembrolizumab; atezolizumab

INTRODUCTION

Uveal melanoma is the most common primary adult malignancy of the eye,! with 2580 new
cases and 270 deaths in the United States annually.? Although uveal melanoma shares
histologic features with cutaneous melanoma,? it has distinct molecular and pathogenic
features. While oncogenic BRAF and NRAS mutations are seen in 50% and 15% of
cutaneous melanomas respectively,* these mutations are rare in uveal melanoma tumors.
Instead, 90% harbor mutations in either the GNAQ or GNA11 components of the guanine
nucleotide binding protein subunit alpha.>8 Uveal melanoma also has a distinct propensity
to metastasize to the liver, with 80 to 90% of metastatic uveal melanoma patients ultimately
exhibiting hepatic involvement.”:8 Although available clinical data are limited, metastatic
uveal melanoma is refractory to many conventional therapies’:? and the median overall
survival (OS) for patients with this condition remains limited. The MEK inhibitor
selumetinib induces objective tumor response in 14% of patients, but the median progression
free survival (PFS) for uveal melanoma patients treated with this agent was only 4 months.
This same phase Il randomized trial failed to establish a survival benefit for selumetinib
compared with chemotherapy.1911 In this context, additional effective treatment options are
urgently needed.

Immune checkpoint inhibitors induce antitumor immune responses by disinhibiting native
immunity. To date, the Food and Drug Administration (FDA) has approved three immune
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checkpoint inhibitors for the treatment of unresectable or metastatic melanoma. Ipilimumab,
an antibody against cytotoxic T-lymphocyte associated protein 4 (CTLA-4), blocks immune
inhibitory interactions between CTLA-4 and B7. Nivolumab and pembrolizumab, antibodies
targeting programmed cell death receptor 1 (PD-1), inhibit interactions between this receptor
and its ligand (PD-L1). These agents have revolutionized the care of patients with advanced
cutaneous melanoma, and also induce durable objective responses in a wide spectrum of
malignances, including non-small cell lung cancer,1213 transitional cell carcinoma of the
bladder,14 renal cell carcinoma,® squamous cell carcinoma of the head and neck,6 and
Hodgkin’s lymphomal’ with objective response rates ranging from under 20% to over 60%.
Objective responses to single-agent PD-1 antibody therapy appear to be most common in
tumors with pre-treatment tumor infiltration with cytotoxic lymphocytes!® and intratumoral
expression of markers of T cell exhaustion, including PD-L119,

Although these immune checkpoint inhibitors have shown substantial activity in advanced
cutaneous melanoma, their role in uveal melanoma has not yet been defined. In cutaneous
melanoma, ipilimumab induces objective responses in 11-19% of patients, with a 2-year OS
rate of 249%.1920, Anti-PD-1 monotherapy with pembrolizumab or nivolumab confers
objective responses and durable remissions in 30-40% of cutaneous melanoma patients, with
a favorable toxicity profile.21.22:23 |n contrast, none of 53 uveal melanoma patients treated
with ipilimumab in the largest phase |1 trial to date had objective responses, and the 2-year
OS rate was much lower at 7%.24 Also, only two objective responses to ipilimumab were
noted in an earlier retrospective study of 39 metastatic uveal melanoma patients.2> Uveal
melanoma patients were included in several of the initial studies of PD-1 antibodies, but data
are limited because these patients were excluded from most subsequent clinical trials. A
recent case series described two objective responses in metastatic uveal melanoma patients
treated with pembrolizumab as part of an expanded access study.?® To investigate this
further, we report clinical outcomes in a larger series of 56 patients treated at nine
institutions with PD-1 (pembrolizumab or nivolumab) or PD-L1 (atezolizumab) antibodies.

METHODS

Study population

Clinical data were collected from 58 patients across nine institutions in the United States and
Spain. Participating institutions included the University of California, San Francisco (n=13);
Memorial Sloan-Kettering Cancer Center (n=9); the University of California, Los Angeles
(n=6); the Multidisciplinary Melanoma Group of Spain (n=5); Dana Farber Cancer Center
(n=2); Vanderbilt University (n=3); Columbia University (n=2); the Moffitt Cancer Center
(n=8); and Massachusetts General Hospital (n=10). Eligible patients were defined as those
with stage 1V uveal melanoma receiving therapy with a PD-1 (pembrolizumab or
nivolumab) or a PD-L1 antibody (atezolizumab, MPDL3280A) between October 2009 and
May 2015 with baseline imaging and follow-up data. Complete follow-up data were defined
as 12-week follow-up imaging available for review by the participating institution, or if no
follow-up imaging was available, documentation of death within 16 weeks of the initiation
of treatment. Demographics, treatment parameters, and clinical outcomes were reported by
the investigators at participating institutions and the data were analyzed at the University of

Cancer. Author manuscript; available in PMC 2018 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Algazi et al. Page 4
California, San Francisco. Participating investigators reported response data using the
Response Evaluation Criteria in Solid Tumors (RECIST) version 1.127 and toxicities were
reported using the Common Terminology Criteria for Adverse Events (CTCAE) version
4.0%8,
Assessments

Clinical data retrieved from electronic medical records included: age, sex, sites of metastatic
disease at treatment initiation, baseline Eastern Cooperative Oncology Group (ECOG)
performance status, prior systemic regimens, and response to prior therapies (including
ipilimumab). Participating investigators also reported the specific PD-1 or PD-L1 antibody
used, the dose, the dosing schedule, and mutation analysis results (for GNAQ, GNA11,
and/or BRAF) where available. Best overall response, PFS, and OS data were calculated
using baseline and follow-up imaging assessments made by the participating investigators.
Additional data collected included the causes of treatment discontinuation, treatment
regimens post-progression, and clinically significant adverse events.

Statistical Analysis

RESULTS

Patient demographics, treatment, and treatment history data were tabulated and reported
descriptively. Liver-directed therapies such as chemoembolization and radiofrequency
ablation were tabulated and reported separately from systemic therapy data. The reported
best overall response was also tabulated. “Stable disease” was defined as a progression free
interval of 6 months or longer in the absence of an objective tumor response. PFS was
calculated from the date of initiation of anti-PD-1 therapy to the date of radiographic
progression, death or last follow up. OS was estimated from the date of initiation of anti-
PD-1 therapy to the date of death or last follow up. PFS and OS were estimated using the
Kaplan-Meier method and expressed as median values with 95% confidence intervals.29
Univariate analysis using the log-rank test was performed for factors influencing PFS and
OS, with p-values < 0.05 considered significant. Adverse event reporting using the CTCAE
was based on available data at participating institutions. All statistical analysis was done
using SPSS version 23.

Baseline demographics and clinical characteristics

Two patients were not eligible due to the absence of appropriate follow-up imaging and were
excluded from analysis. Demographic and clinical data from the remaining 56 eligible
patients are summarized in Table 1. The median age of these patients at the time of diagnosis
with primary uveal melanoma was 55.5 years (range 25.8 to 84.1 years) and the median age
at the time of initiation of PD-1 or PD-L1 antibody therapy was 62.4 years (range 38.2 to
88.6 years). 32 of 56 patients (57.1%) were male, and 52 (92.9%) had an ECOG
performance status of 0 or 1. Similar to previous reports, 89.3% of patients had liver
metastases. Other common sites of metastases included the lung (41.1%), bone (25%),
lymph nodes (19.6%), and the central nervous system (12.5%). Thirteen patients (23.2%)
received prior liver directed therapy and 48 (85.7%) received prior systemic therapy in the
metastatic setting. Of those who had received prior systemic therapy, 28 (50%) patients had
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received one prior regimen and 20 (35.7%) had received two or more prior regimens. Thirty-
five (62.5%) patients had received ipilimumab prior to receiving a PD-1 or PD-L1 antibody.
Of these, 3 patients had objective responses to ipilimumab, and 8 had stable disease as the
best response.

Treatment summary

The analysis included patients treated with the PD-1 antibodies pembrolizumab and
nivolumab as well as the PD-L1 antibody atezolizumab. Many patients were treated on
clinical trials at doses and on treatment schedules that differ from the FDA-approved doses
of pembrolizumab (2 mg/kg every 3 weeks) and nivolumab (3 mg/kg every 2 weeks, Table
2). For example, while 27 (48.2%) patients were treated with pembrolizumab at 2 mg/kg
every 3 weeks, 9 (16.1%) patients were treated with pembrolizumab at doses of 10 mg/kg
every 2 or 3 weeks. Ten patients (17.9%) were treated with nivolumab at 3 mg/kg every 2
weeks, but 6 (10.7%) were treated at 1, 2, or 10 mg/kg. Two patients were treated at different
doses of the PD-L1 antibody atezolizumab, which is not currently FDA-approved for the
treatment of metastatic melanoma.

Efficacy analyses

Objective responses—Treatment outcomes are summarized in Table 3. In this cohort, 2
patients had PRs and there were no patients with CRs, for an ORR of 3.6% (95% CI1 1.8 to
22.5%). Five (8.9%) patients had stable disease for at least six months as the best response,
and 48 (86.7%) patients had PD including 8 patients who died within 16 weeks with no
available follow-up imaging. One patient had SD 5 months after starting treatment and was
subsequently lost to follow-up. Figure 1 illustrates the percent change in disease burden
from baseline in the 48 patients with available follow-up imaging.

Two patients had objective partial responses to treatment. A 66-year-old woman with
metastatic uveal melanoma involving the liver, bone, perineum, and subcutaneous tissues
had been previously treated with the protein kinase C inhibitor AEBO71 with disease
progression as the best response and liver-directed bland embolization. At baseline, her
lactate dehydrogenase (LDH) was more than two times the institutional upper limit of
normal, and her overall sum of target lesion diameters was 13.9 cm (mean 10.6 cm for this
cohort) and 2.5 cm in the liver (mean 7.2). She had a 31% reduction in the sum of tumor
diameters 16 months after initiation of treatment with nivolumab at a dose of 3 mg/kg every
2 weeks. She remains on treatment and in response after 23 months and 46 cycles of therapy.
A 61-year-old man with metastatic uveal melanoma isolated to the liver had stable disease
with two prior regimens: carboplatin/paclitaxel/axitinib and ipilimumab. He had not received
any prior liver-directed therapies. His baseline LDH was below the institutional upper limit
of normal, and his baseline tumor burden in the liver was 9.1 cm overall, with no extra-
hepatic lesions noted. Eleven weeks after the initiation of pembrolizumab, he had significant
disease progression but therapy was continued. After 24 weeks of therapy, his tumors had
decreased substantially in size and he achieved an objective response within 8 months. He
currently remains on treatment with a 41.7% reduction in the sum of tumor diameters after
39 cycles and 27.4 months of pembrolizumab (Figure 2B).
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Five (8.9%) patients achieved stabilization of disease lasting for at least 6 months (range 7.5
to 20.3 months) from the initiation of therapy. These patients included a 75-year-old woman
previously with stable disease on paclitaxel and disease progression on both bevacizumab
and sunitinib who ultimately progressed after 7.8 months on nivolumab; a 38-year-old man
with metastatic disease in the lungs who previously progressed on high dose I1L-2 but
remained progression-free for over 20 months on pembrolizumab; a 39-year-old man with
liver metastases and prior disease progression on ipilimumab who remained progression-free
for 8.5 months on pembrolizumab; a 56-year-old woman with liver, lung, and orbital
involvement and prior stable disease progression on ipilimumab who remains progression-
free after 12 months on pembrolizumab; and a 45-year-old man with lung, peritoneal, and
brain metastases who previously progressed on ipilimumab but who currently remains
progression-free after 13.8 months on pembrolizumab.

Clinical Benefit and Prior Immune Therapy

Prior immune therapy in patients benefiting from PD-1 antibody therapy: One of the
patients achieving a partial response to pembrolizumab had previously had disease
stabilization when treated with ipilimumab. However, two patients with stable disease
lasting for over 6 months on PD-1 antibodies had not had clinical benefit from ipilimumab.
Another patient with stable disease for over 20 months on pembrolizumab previously
progressed on high dose interleukin-2.

PD-1 antibody therapy outcomes in patients with prior response to ipilimumab: Two
patients who previously had responses to ipilimumab progressed on pembrolizumab. A third
patient with a reported complete response to ipilimumab followed by disease progression
remains on pembrolizumab without disease progression or objective response 5 months after
starting treatment.

Progression Free Survival—The median PFS across the entire cohort was 2.6 months
(95% CI 2.4-2.8 months). Five patients remain progression-free with a median follow up of
13.8 months. There was no significant difference in PFS associated with age (over or under
60 years), or the presence or absence of liver or lung metastases. There was no association
between PFS and prior response or exposure to ipilimumab, or between PFS and prior
exposure to liver-directed therapy. PFS was significantly longer in women compared with
men (median 3.2 vs 2.4 months, mean 6.2 vs 3.8 months, p < 0.05) and in patients with a
normal baseline LDH compared with patients with elevated baseline LDH (median 2.8 vs
2.5 months, mean 10.5 vs 3.0 months, p < 0.05). Baseline LDH data were not available for 3
patients.

Overall Survival—The median OS across the entire cohort was 7.7 months (95% CI
0.7-14.6 months) and 20 patients were alive at the time of data analysis. On univariate
analysis, there was no significant association between improved OS and age, or the presence
or absence of liver or lung metastases. There was no association between OS and prior
response or exposure to ipilimumab or between OS and prior exposure to liver directed
therapy. OS was significantly longer in women compared with men (median 13.3 vs 5.0
months, mean 21.7 vs 11.0 months, p < 0.05) and in patients with a normal baseline LDH
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compared with patients with elevated baseline LDH (median 25.0 vs 5.2 months, mean 24.9
vs 11.9 months, p < 0.05). Baseline LDH data were not available for 3 patients.

Treatment Post-Progression—Of 51 patients who progressed on PD-1 or PD-L1
antibodies, 22 were able to pursue additional therapy after these progression events (Table
4). Twelve (21.4%) patients received molecularly targeted therapy and/or cytotoxic
chemotherapy. Ten (17.9%) patients received ipilimumab monotherapy. One patient received
nivolumab with ipilimumab and another patient received a second PD-1 antibody. Response
data for these patients were not available at the time of data analysis.

PD-1 or PD-L1 antibody therapy was well tolerated. No adverse events (AEs) were reported
for 22 patients (37.9%). Grade 3 AEs were observed in 7 (12.5%) patients and included
nausea, vomiting, hyperbilirubinemia, fatigue, colitis, arthralgia and lymphopenia (Table 5).
No grade 4 or 5 AEs were reported. Only one of the 58 patients discontinued treatment due
to toxicity (grade 3 arthralgia; Table 3A). The most common AEs of any grade were fatigue
(19.6%), pruritus (12.5%), rash (10.7%), nausea (10.7%), hypothyroidism (7.1%), and
diarrhea (8.9%).

Molecular analysis

GNAQ and GNA11 mutation analysis was available for 15 patients. Eight of these patients
had tumor harboring a GNAQ mutation, and 6 patients had GNA11 positive tumors. One
patient had no detectable exon 5 GNAQ or GNA11 mutations, and an additional patient was
found to be negative for GNAQ mutations with no record of GNA11 mutation analysis.
None of the patients with PD or SD after treatment with PD-1 or PD-L1 antibodies were
tested for GNAQ or GNA11 mutations. None of seven patients tested for BRAF exon 15
mutations harbored such mutations.

DISCUSSION

In the largest case series of uveal melanoma patients treated with PD-1 or PD-L1 antibodies
to date, the objective response rate, median PFS, and median OS were substantially lower
than seen in cutaneous melanoma.21-23 Objective tumor responses in uveal melanoma
patients treated with PD-1 antibodies have been reported previously in a small case series of
7 patients.30 The data reported here confirm that PD-1 and PD-L1 antibodies can confer
clinical benefits in uveal melanoma patients (CBR in 7 of 56, or 12.5% of patients), but
these responses are rare, with durable partial responses observed in 3.6% of patients in our
experience. Furthermore, the median PFS (2.6 months) and OS (7.7 months) were also
modest, demonstrating that major therapeutic benefits of PD-1/PD-L1 antibody therapy were
limited to a small subset of patients. As in patients with other advanced solid tumors, PD-1
and PDL-1 antibodies were well tolerated; only one of the 56 patients in this series
discontinued treatment due to toxicity. These data suggest that the preferred front-line
therapy for advanced uveal melanoma should remain clinical trial participation. For patients
who are cannot or who choose not to participate in clinical trials, anti-PD-1 therapy may be
beneficial in a subset of patients.
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As described in cutaneous melanoma,3! there did not seem to be a clear association between
clinical benefit from PD-1 or PD-L1 antibodies and benefit from prior treatment with other
immune therapies, including ipilimumab. These data are limited due to the few patients
responding to any given immune therapy, but overall, the data presented here suggest that
uveal melanoma can respond to immune checkpoint inhibitors. Although not all patients
received ipilimumab prior to PD-1 or PD-L1 antibody therapy, five patients responded to
either ipilimumab or PD-1 antibody therapy. Furthermore, durable responses in uveal
melanoma to both PD-1 and CTLA-4 antibodies have now been described in multiple
prospective and retrospective studies.24-26 These data as well as the absence of other highly
effective treatment options suggest that further study of immune checkpoint inhibitor
therapy in uveal melanoma is warranted.

Although this clinical series is the largest thus far investigating outcomes of uveal melanoma
patients treated with PD-1 and PD-L 1 antibodies, the retrospective nature of this analysis
limits the scope and generalizability of the results. For example, there were significant
variations in the agents, dosing and treatment schedules used. It is unlikely, however, that
these variations negatively influenced clinical outcomes. Although individual patients were
treated with different agents according to different treatment schedules, at least 36 of 38
patients treated with pembrolizumab and 11 of 16 patients treated with nivolumab received
drug exposures that were equal to or greater than the approved regimens for these agents.
Furthermore, available data suggest that overall response rates to PD-1 antibodies are similar
across doses levels and administration schedules32-33, The limited activity of PD-1 and PD-
L1 antibodies in our series may have been influenced by the relatively advanced stage of
disease in the current, unselected uveal melanoma patient population. Over 70% of the
patients of this population had an elevated LDH at baseline and this was a predictor of worse
progression-free and overall survival. In addition, eight patients died within 16 weeks of the
initiation of treatment, suggesting that they may have had aggressive, treatment-refractory
disease at baseline. Controlled prospective testing of pembrolizumab is currently ongoing in
a phase 2 clinical trial (NCT0235851).34

Given the low clinical benefit rate in uveal melanoma patients treated with PD-1 and PD-L1
antibodies, patient selection based on predictive biomarkers could be extremely useful
clinically. Descriptive and predictive biomarker data were limited in the current retrospective
analysis. Due to limitations in available assays, baseline PD-L1 immunohistochemistry data
were not available, and limited tumor genotyping data were obtained. In patients with
metastatic cutaneous melanoma and other advanced malignancies, tumors expressing high
levels of PD-L1 (i.e., “PD-L1 positive™) are more likely to respond to anti-PD-1
monotherapy than those with low expression (i.e., “PD-L1 negative”).3> A PD-L1 expression
assay has recently become commercially available3® and more comprehensive assays
investigating the tumor microenvironment (i.e., understanding the abundance and relative
locations of effector and regulatory T cells and the clonality of the T-cell repertoirel8) may
have improved positive and negative predictive value for determining response to PD-1
blockade. These assays could also determine which uveal melanoma patients could benefit
from combination immune therapy. Although there are no published reports regarding the
efficacy of ipilimumab administered concurrently with nivolumab in uveal melanoma
patients, combined CTLA-4 and PD-1 immune checkpoint inhibition appears to be
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particularly beneficial in patients with PD-L1 negative tumors with low numbers of tumor
infiltrating lymphocytes.1820 Thus, assessment of the immune milieu in uveal melanoma
may help to determine whether combination immune therapy would be worth evaluating
prospectively in this population. PD-L1 and other biomarker analysis is an integral part of
the ongoing prospective trial of pembrolizumab in uveal melanoma (NCT0235851).34

Future therapeutic advances may stem from a better understanding of immune evasion in
uveal melanoma. Uveal melanoma harbors an extremely low somatic mutation burden3’ and
it possible that it is less responsive to immune checkpoint inhibition because it is inherently
less antigenic. Although the overall tumor mutation burden has been associated with
response to ipilimumab, it has also been suggested that the presence of immunogenic
neoantigens may contribute to predicting benefit to this agent.38 However, more recent
studies failed to confirm the role of specific neoantigens but did reconfirm the critical role of
over tumor burden based on whole exome sequencing3%49, An immune-suppressive tumor
microenvironment may also limit the activity of PD-1 and PD-L1 antibodies in uveal
melanoma. Due to the role of the liver in filtering microbial products arriving from the gut, it
has been suggested that the liver has enhanced tolerance to tumor antigens compared with
other organs.*! Recent data suggest that the presence of liver metastases is associated with a
lower response rate in melanoma patients treated with pembrolizumab,*2 and, as in
previously published reports, 80 to 90% of patients in this series had liver involvement 8,

CONCLUSIONS

In the largest retrospective series thus far of clinical outcomes in metastatic uveal melanoma
patients treated with PD-1 and PD-L1 antibodies, durable objective tumor responses and
sustained disease control occurred but were rare. These results suggest that agents targeting
the PD-1 axis are beneficial in a small subset of uveal melanoma patients, but further
prospective studies are needed to confirm the low response rate, validate predictive
biomarkers, and to identify the mechanisms of tumor response and progression in this
population. Once available, these data could help to identify alternative treatment
approaches or combinations that would yield durable remissions in a greater proportion of
uveal melanoma patients. Lastly, uveal melanoma may simply be a cancer which will not
easily be targeted by immune therapy and which will require alternate approaches based on
our evolving understanding of its biology.
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Figure 1. Best overall responses
Best overall response data assessed as the greatest percent change in tumor diameters

available for 48 patients. 8 patients who died within 16 weeks without available follow-up
images are not included. 39 patients had a net increase in the sum of tumor diameters or
progression of non-target lesions as the best response (Panel A). Serial imaging of a liver
mass in a 61 year-old man with metastatic uveal melanoma responding to pembrolizumab
(Panel B).
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Figure 2. PFS and OS estimates
Kaplan-Meier curves showing progression free survival (Panel A) and overall survival

(Panel B) in all 56 patients.
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Table 1

Baseline demographics and clinical characteristics

Characteristic

Uveal melanoma patients
(N=56)

Median age at diagnosis, years (range)

55.5 (25.8-84.1)

Median age at initiation of PD-1 Ab therapy, years (range)

62.4 (38.2-88.6)

Sex — no. (%)

Male

32 (57.1)

Female

24 (42.9)

LDH above institutional ULN (no. %)

40 (71.4%)1

Baseline tumor burden?

Mean baseline tumor burden (range)

10.6 cm (0-37.6)

Mean baseline tumor burden, liver only (range)

7.2 cm (0-27.9)

Metastatic sites — no. (%)3

Liver 50 (89.3)
Lung 23 (41.1)
Bone 14 (25.0)
Lymph nodes 11 (19.6)
CNS 7(12.5)
Other 22 (39.3)
ECOG performance status — no. (%)
0 25 (44.6)
0-1 5(8.9)
1 22 (39.3)
2 4(7.1)
Number of prior systemic regimens — no. (%)
0 8(14.3)
1 28 (50.0)
2 17 (30.4)
3 1(1.8)
>4 2(3.6)
Best response to prior ipilimumab — no. (%)
CR 1(1.8)
PR 2(3.6)
SD 8 (14.3)
PD 22 (39.3)
No prior ipilimumab 21(37.5)
Prior liver-directed therapy — no. (%)4 13(23.2)
Bland embolization 3(54)
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Characteristic Uveal melanoma patients
(N=56)
Chemoembolization 5(8.9)
Immunoembolization 1(1.8)
Radioembolization 4(7.1)
External beam radiation 2(3.6)
Radio frequency ablation 1(1.8)

Page 16

Abbreviations: LDH, lactate dehydrogenase; CNS, central nervous system; ECOG, Eastern Cooperative Oncology Group; CR, complete response;
PR, partial response; SD, stable disease; PD, progressive disease, ULN, upper limit of normal.

1 . . .
Baseline LDH unavailable for 3 patients

Baseline tumor burden determined by sum of diameters of target lesions according to RECIST v1.1 guidelines.

3 . . . .
Total will be >56 as many patients had more than one site of disease.

4Three patients had 2 types of liver directed therapy
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Table 2

Treatment regimens

Agent and Dose | Schedule | No. (%)
(N=56)
Pembrolizumab
2 mg/kg Q3w 27 (48.2)
10 mg/kg QW 3(5.4)
10 mg/kg Q3w 6 (10.7)
Unknown Q3w 2(3.6)
Nivolumab
1 mg/kg Q2w 4(7.1)
2 mg/kg Q2w 1(1.8)
3 mg/kg QW 10 (17.9)
10 ma/kg Q2w 1(1.8)
Atezolizumab (MPDL3280A)
10 ma/kg Q2w 1(1.8)
15 mg/kg QW 1(1.8)

Abbreviations: Q2W, every 2 weeks; Q3W, every 3 weeks
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Table 3

Response to treatment with PD-1 and PD-L1 antibodies

Best overall responsel 2

No. (%)
(N=56)

Complete response

0

Partial response

2(3.6)

Stable disease = 6 months

5 (8.9)

Progressive disease

48 (85.7)

Page 18

The best overall response was assessed by the investigator with the use of the Response Evaluation Criteria in Solid Tumors (RECIST), version

1.1

2 . . ] .
Response not included for a patient who was lost to follow-up with stable disease at 5 months.
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Table 4

Discontinuation and post —PD-1 course

Reasons given for PD-1 antibody or PD-L1 antibody discontinuation (Panel A). Treatment regimens

administered after PD-1 or PD-L1 antibody discontinuation (Panel B).

Subsequent therapyl ?‘,\?; é%/;))
Alternative PD-1 antibody 1(1.8)
Ipilimumab monotherapy 10 (17.9)
Nivolumab + ipilimumab 1(1.8)
Molecularly targeted therapy and/or chemotherapy 12 (21.4)
Liver-directed therapy (embolization, radiation) 4(7.1)
Received no subsequent therapy or continuing on PD1 or PDL1 Ab | 34 (60.7)

1 . . .
Total will be >56 as some patients received more than one type of subsequent therapy.
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Investigator-reported adverse events
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Adverse event Gradelor2 | grade3l
N (%) N (%)
Any adverse event 25 (45.6) 7 (12.5)
Constitutional
Fatigue 10 (17.8) 1(1.8)
Anorexia 4(7.1)
Fever 3(5.4)
Infusion reaction 2 (3.6)
Night sweats 2 (3.6)
Gl
Nausea 5(8.9) 1(1.8)
Diarrhea 5(8.9)
Dry mouth 3(54)
Colitis 0 2(3.6)
\Vomiting 1(1.8) 1(1.8)
Pancreatitis 1(1.8)
Skin
Pruritus 7 (12.5)
Rash 6 (10.7)
Hyperhidrosis 1(1.8)
Vitiligo 1(1.8)
Endocrine
Hypothyroidism 4(7.1)
Thyroiditis 1(1.8)
Hypophysitis 1(1.8)
Pain
Back pain 2 (3.6)
Abdominal pain 2 (3.6)
Extremity pain 1(1.8)
Bone pain 1(1.8)
Laboratory
Hyperbilirubinemia 0 1(1.8)
Elevated ALP 1(1.8)
Elevated ALT 1(1.8)
Anemia 1(1.8)
Lymphopenia 1(1.8)
Respiratory
Cough 2 (3.6)

Cancer. Author manuscript; available in PMC 2018 January 13.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Algazi et al.

Adverse event Gradelor2 | grade3l
N (%) N (%)
Dyspnea 1(1.8)
Musculoskeletal
Arthralgia 1(1.8) 1(1.8)
Ocular
Eye irritation 1(1.8)
Eye disorder NOS 1(1.8)
No adverse events reported | 22 (39.3)

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; NOS, not otherwise specified

1
No grade 4 or 5 adverse events were reported.
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