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abstract

PURPOSE This phase I study aimed to define the recommended phase II dose (RP2D) of tebentafusp, a first-in-class
T-cell receptor/anti-CD3 bispecific protein, using a three-week step-up dosing regimen, and to assess its safety, phar-
macokinetics, pharmacodynamics, and preliminary clinical activity in patients with metastatic uveal melanoma (mUM).

METHODS In this open-label, international, phase I/II study, HLA-A*02 or HLA-A*02:011 patients with mUM
received tebentafusp 20 mg once in week 1 and 30mg once in week 2. Dose escalation (starting at 54mg) began
at week 3 in a standard 31 3 design to define RP2D. Expansion-phase patients were treated at the RP2D (20-
30-68 mg). Blood and tumor samples were collected for pharmacokinetics/pharmacodynamics assessment,
and treatment efficacy was evaluated for all patients with baseline efficacy data as of December 2017.

RESULTS Between March 2016 and December 2017, 42 eligible patients who failed a median of two previous
treatments were enrolled: 19 in the dose escalation cohort and 23 in an initial dose expansion cohort. Of the dose
levels investigated, 68 mg was identified as the RP2D. Most frequent treatment-emergent adverse events
regardless of attribution were pyrexia (91%), rash (83%), pruritus (83%), nausea (74%), fatigue (71%), and
chills (69%). Toxicity attenuated following the first three doses. The overall response rate was 11.9% (95% CI,
4.0 to 25.6). With a median follow-up of 32.4 months, median overall survival was 25.5 months (range, 0.89-
31.1 months) and 1-year overall survival rate was 67%. Treatment was associated with increased tumor T-cell
infiltration and transient increases in serum inflammatory mediators.

CONCLUSION Using a step-up dosing regimen of tebentafusp allowed a 36% increase in the RP2D compared
with weekly fixed dosing, with a manageable side-effect profile and a signal of efficacy in mUM.
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INTRODUCTION

Uveal melanoma (UM) is a rare malignancy that de-
velops from melanocytes of the choroid, ciliary body,
and iris, and is the most common primary eye cancer
in adults.1 Incidence varies by geography, race, and
age, but is , 10 cases per million.2,3 Up to 50% of
patients with UM develop systemic metastases gen-
erally affecting the liver4-7 and, thereafter, the median
overall survival (OS) historically is , 1 year.4,8 No
previous therapy has been demonstrated in a ran-
domized setting to improve OS in patients with met-
astatic UM (mUM), a diagnosis that is uniformly fatal
and that represents a significant area of unmet clinical
need.

UM differs significantly from cutaneous melanoma
(CM) in molecular and tumor-immune microenviron-
ment features, as well as clinical response to treatment

with immune checkpoint inhibitors.1,9 Despite the
presence of intratumoral cytotoxic T cells in both dis-
eases, the clinical activity of single-agent immunologic
checkpoint blockade is markedly inferior in UM.8,10 The
differential response is, in part, explained by the distinct
immunologic microenvironment, the low mutational
burden, and relatively low expression of programmed
death-ligand 1 (PD-L1) in mUM when compared with
cutaneous disease.11 Notwithstanding the stark differ-
ences between these two tumor types, phenotypic
commonalities remain, such as expression of the
melanoma associated antigen gp100.

Two single-arm phase II studies of combination check-
point inhibitors nivolumab and ipilimumab, a standard of
care in CM, have recently been reported: one a multi-
center trial in first-line patients (GEM-1402) and the other
a mixed-line single-institution study (PROSPER).12,13
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Although both studies showed promising response rates
(11.5% and 18%) and median OS (12.7 months and
19.1 months) after approximately 13 months of follow-up,
there was no clear benefit on OS with 1-year OS rates
matching recent meta-analyses (52%-56%),8,14 and
treatment-related toxicity was greater than observed with
single-agent checkpoint blockade.

Tebentafusp (formerly IMCgp100) is a first-in-class investi-
gational bispecific fusion protein composed of a soluble
affinity-enhanced HLA-A*02:01-restricted T-cell receptor that
is specific for the gp100 peptide, YLEPGPVTA, fused to an
anti-CD3 scFv.15-18 These ImmTAC (Immune mobilizing
monoclonal T-cell receptors Against Cancer) molecules re-
direct and activate polyclonal T cells toward target cells
presenting peptide-HLA complexes on their cell surface. In
the first-in-human (FIH) multicenter phase I study of teben-
tafusp enrolling HLA-A*02-positive patients with advanced
melanoma, including 19 with UM, 61 with CM, and four with
other melanoma subtypes, a maximum tolerated dose (MTD)
of 50 mg was identified when administered at a fixed once
weekly dose. No differences in efficacy were observed
when tebentafusp was administered using this weekly
fixed-dose schedule or when using a daily dosing schedule.
Three of 15 (20%) evaluable mUM patients achieved a partial
response (PR), and 7 (47%) achieved stable disease.17 Greater
responses were observed at dose levels at or exceeding the
MTD, suggesting a dose-response relationship.19-21 Although
dosing was limited by toxicities, including cytokine release
syndrome (CRS), these toxicities were manageable and re-
versible within 24 hours, and most occurrences were limited to
the first 2 weeks of treatment.19-21

These observations suggested that (1) a dosing regimen
using doses of tebentafusp below the MTD for the first two
doses may reduce the occurrence of severe toxicity as has
been observed for other anti-CD3 bispecifics22; and (2) a
dosing strategy that permits increased exposure above the

previously identified MTD may permit an enhanced tumor
response.

To optimize response through increase in exposure and
mitigate treatment toxicity in mUM, we conducted a phase
I/II trial using a three-week step-up dosing regimen with the
objective of allowing the safe administration of higher, and
potentially more effective, doses of tebentafusp. We now
report the safety and efficacy results of the phase I dose
escalation (DE) portion of the trial together with 23 patients
enrolled on an initial dose expansion portion of the study, as
well as initial biomarker assessment to explore biologic
effects in an mUM population.

METHODS

Study Design and Participants

This open-label, international, phase I/II study (Clinical-
Trials.gov identifier: NCT02570308) was composed of a
phase I DE and an initial expansion cohort that was sub-
sequently expanded into a full phase II study and was
carried out in accordance with the principles of the Dec-
laration of Helsinki and Good Clinical Practice guidelines.
The study protocol was approved by the relevant ethical
bodies at each participating site, and patients provided
written informed consent before being screened for en-
rollment. A trial safety committee that comprised study
investigators and representatives from the sponsor con-
vened at regular intervals to review the safety of trial par-
ticipants and dose-limiting toxicities (DLTs), and to
determine the MTD and recommended phase II dose
(RP2D).

Eligible patients were age $ 18 years, HLA-A*02- or HLA-
A*02:01-positive (eligibility was changed to mandate HLA-
A*02:01 as per an amendment dated September 7, 2016),
had histologically or cytologically confirmed diagnosis of
mUM, had received any number of prior lines of therapy,
had an Eastern Cooperative Oncology Group performance

CONTEXT

Key Objective
Tebentafusp showed promising activity in patients with metastatic uveal melanoma (mUM) in a first-in-human study, with

greater responses observed at or exceeding the maximum tolerated dose. A step-up dosing regimen was developed in an
effort to permit the safe administration of higher doses, with escalation of the final dose using a standard 3 1 3 design.

Knowledge Generated
This study identified a recommended phase II dose 36% higher than the maximum tolerated dose identified in the first-in-

human trial. A 1-year survival of 67% and median overall survival of 25.5 months suggest clinically meaningful antitumor
activity as monotherapy in patients with mUM.

Relevance
Data from this study in patients with previously treated mUM provided rationale for the dosing regimen used in the phase II

portion of this trial (ClinicalTrials.gov identifier: NCT02570308) and the randomized controlled study of tebentafusp
versus investigator’s choice of therapy in patients with previously untreated mUM (ClinicalTrials.gov identifier:
NCT03070392).
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score of# 1,23 and had adequate organ function. In the DE
portion of the study, patients with high tumor burden,
defined as liver replacement of . 60% hepatic organ
volume with tumor, were excluded because of concerns for
hepatic toxicity. Other key exclusions included patients with
symptomatic or untreated CNS metastases, a history of
severe hypersensitivity reactions to other biologic drugs or
monoclonal antibodies, or out-of-range laboratory values.

Tebentafusp was administered intravenously on a weekly
basis, with each cycle consisting of four doses. To minimize
the risk of CRS and early skin toxicity, which had been
observed to ameliorate after the initial three doses in the
completed FIH study, we used a three-week step-up dosing
regimen where all patients received sub-MTD doses of
20mg tebentafusp at cycle 1 day 1 and 30mg at cycle 1 day
8. Interpatient DE began at cycle 1 day 15 (C1D15; Fig 1).
Inpatient administration and monitoring for at least 16
hours following the first three doses was mandated to
enable prompt treatment of CRS if needed. A standard
31 3 design was used to define the MTD and RP2D. Three
to six patients were enrolled in sequentially enrolling dose
cohorts. Patients treated in cohort 1 received tebentafusp
54 mg at C1D15 and thereafter once weekly; dosing was
increased in subsequent cohorts until an MTD and/or
RP2D was defined. Patients in the expansion cohort
were treated at the RP2D. Treatment continued until
confirmed disease progression as per immune-related
response criteria or intolerable toxicity.

Outcomes and Assessments

Treatment efficacy was assessed using RECIST v1.1 and
Kaplan-Meier survival analysis. We further defined an ex-
ploratory category of minor response where the sum of the
longest diameters of target lesions is reduced by 10%-29%.
OS was measured from the start of treatment to time of
death. Patients alive at the time of the analysis were
censored on the last date they were known to be alive.
Treatment-emergent adverse events (TEAEs) were coded
according to Common Terminology Criteria for Adverse
Events v4.03. Incidence of DLT were defined as adverse
events (AEs) of grade 3 or higher occurring in the first

4-week cycle during the DE portion of the study. AEs of
special interest included rash, CRS, and elevation in liver
function tests (LFTs).

Safety/toxicity, pharmacodynamic, pharmacokinetic (PK),
and biomarker data from 42 patients (19 patients treated in
the DE portion of the study and 23 patients treated in an
expansion cohort by December 31, 2017) were included
for analysis. Detailed methods for PK and pharmacody-
namic assessments can be found in the Data Supplement
(online only).

Statistical Analysis

Data were analyzed and reported on the basis of all patient
data up to the data cutoff date of June 26, 2019. CIs for
overall response rate (ORR) and related end points were
calculated using the exact methods. Time-to-event esti-
mates of OS were calculated via Kaplan-Meier methods,
and the median and 95% CIs calculated by the method of
Brookmeyer and Crowley. Hazard ratios were derived from
a Cox proportional hazards regression model.

The analysis set includes all patients assigned to treatment
who received at least one dose of tebentafusp in the DE
(n 5 19) portion of the study and the 23 dose expansion
patients treated by December 31, 2017. Efficacy param-
eters for the 23 patients enrolled in the expansion phase,
including imaging and response data, were assessed by
investigators. This initial gated expansion cohort subse-
quently expanded into the formal phase II portion of the
trial.

RESULTS

Nineteen patients were enrolled in the DE portion of the
study between March 2016 and September 2016 and were
treated across four dose levels defined by the dose ad-
ministered at C1D15 and beyond (Fig 1). The 23 expansion
patients were first treated between October 2016 and
December 2017. The median age was 55 years (range, 34-
73 years) for DE and 61 years (range, 45-79 years) for
expansion, with a near even split between sexes (Table 1).
Both groups of subjects had similar drug exposure, as well

Dose time point

30 µg (all patients)

Cohort 1
54 µg
(n = 3)

20 µg (all patients)

Dose administered

Week 1: C1D1

Week 2: C1D8

Cohort 2
64 µg
(n = 6)

Cohort 3
73 µg
(n = 4)

Cohort 4
68 µg
(n = 6)

Week 3 onward:

C1D15 onward

Expansion
subset
68 µg

(n = 23)

FIG 1. Dose escalation trial design. C1D1, cycle 1 day 1; C1D8, cycle 1 day 8; C1D15, cycle 1 day 15.
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as baseline clinical characteristics, including demograph-
ics, prior treatment history, extent of disease, and prog-
nostic factors. The DE patients were, however,
characterized by a lower prevalence of largest liver me-
tastasis size . 3 cm (5/19, 25%) when compared with the
expansion patients (14/23, 61%).

At the time of data cutoff, the median follow-up was
35 months (range, 32-39 months) for the DE subjects and
21 months (range, 18-29 months) for the expansion
subjects, with seven patients still receiving study treatment
at the time of analysis. The median follow-up for all subjects
was 32.4 months (range, 18-39 months). The median
number of cycles of tebentafusp started and completed
were 7.5 (range, 1-41) and 6 (range, 0-39), respectively.
Median time from initial diagnosis to development of
metastatic disease was 3.6 years (range, 0-20 years) for the
DE group and 4.4 years (range, 1-22 years) for the

expansion group. Eleven of the 19 (58%) DE and 12 of the
23 (52%) expansion subjects had a baseline lactate de-
hydrogenase (LDH) above the upper limit of normal (ULN).
Almost all patients had at least one prior anticancer therapy
in the metastatic setting, including 18 of the 19 (95%)
patients enrolled in the DE portion (median 2; range, 0-6)
and all patients in the expansion portion of the study
(median 2; range, 1-5).

During the DE portion of the study, four dose levels (54 mg,
64 mg, 73 mg, and 68 mg) were investigated. Three DLTs
consisting of hepatic events were observed in one of six
patients treated at 64 mg (grade 3 transaminase elevation
with concurrent mild increase in bilirubin) and in two of four
patients treated at 73 mg (grade 3 or 4 transaminase el-
evations). Each of these events resolved within 1 week
without the administration of corticosteroids. All patients
experiencing a DLT reinitiated and tolerated therapy with a

TABLE 1. Patient Baseline Characteristics
Demographic Characteristic DE Patients (n 5 19) Dose Expansion Patients Enrolled Before 2018 (n 5 23)

Median age, years (range) 55 (34-73) 61 (45-79)

Sex, No. (%)

Female 10 (53) 13 (57)

Male 9 (47) 10 (43)

ECOG performance status, No. (%)

0 14 (74) 14 (61)

1 5 (26) 9 (39)

Median time since primary diagnosis, years (range) 3.6 (0-20) 4.4 (1-22)

Median No. of prior anticancer therapy regimens in the
metastatic setting (range)

2.0 (0-6) 2.0 (1-5)

Previous anticancer therapy type, No. (%)

Any 18 (95) 23 (100)

Systemic 14 (74) 23 (100)

Immunotherapy 13 (68) 23 (100)

Anti–PD-1 9 (47) 18 (78)

Anti–CTLA-4 9 (47) 10 (43)

Chemotherapy 1 (5) 0

Targeted therapy 3 (16) 0

Other 1 (5) 2 (9)

Liver-directed therapy 12 (63) 16 (70)

Baseline LDH

LDH . ULN 11 (58) 12 (52)

LDH . 2 3 ULN 2 (11) 3 (13)

Baseline ALC , 1.0 3 109/L 4 (21) 7 (30)

Metastatic disease at study entry

Hepatic involvement 17 (89) 23 (100)

Largest liver lesion . 3 cm 5 (26) 14 (61)

Abbreviations: ALC, absolute lymphocyte count; CTLA-4, cytotoxic T-cell lymphocyte-4; DE, dose escalation; ECOG, Eastern Cooperative Oncology Group;
LDH, lactate dehydrogenase; PD-1, programmed cell death protein-1; ULN, upper limit of normal.
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dose level reduction. Dose level 3 (73 mg) was deemed not
tolerable because of transaminase elevations, and an in-
termediate dose level (68 mg) was enrolled. Six patients
were treated at this dose level with no DLTs or significant
elevations of hepatic transaminases observed, and 68 mg
was identified as the RP2D.

As of the data cutoff, all patients (N5 42) had experienced
at least one TEAE and 30 (71%) patients experienced a
grade 3 or higher TEAE. The most frequently reported
TEAEs regardless of causality were pyrexia (86%), nausea
(74%), chills (69%), pruritus (67%), and fatigue (62%;
Data Supplement). The most frequently reported grade$ 3
TEAEs were abdominal pain (12%), hypotension (9%),
fatigue (9%), and hypophosphatemia (9%). A total of 16
(38%) patients experienced at least one serious adverse
event, with the most frequently reported being abdominal
pain (7%), AST increased (7%), ALT increased (5%),
hypotension (5%), hyperbilirubinemia (5%), and hypo-
phosphatemia (5%). Increases in transaminases from
baseline were observed in 9 (21%) patients, including four
patients with grade 3 or 4 events; these events generally
occurred early in the treatment course in the setting of CRS.
Chronic elevations in LFTs were mostly associated with
disease progression. Two (4%) patients experienced an AE
that led to study drug discontinuation (CRS and abdominal
pain). No treatment-related deaths occurred.

In total, 38 (90%) patients experienced CRS of any grade as
defined using 2019 CRS grading criteria,24 which was ap-
plied retrospectively. CRS was grade 1 or 2 in severity in 98%
of cases and was generally reversible with intravenous fluids
and, in some cases, short courses of corticosteroids. One

patient (2%) experienced grade 4 CRS and recovered from
the event but did not continue treatment because of protocol
toxicity management criteria. Only one patient received
supplemental oxygen, and no use of anti–interleukin (IL)-6
antibodies, such as tocilizumab, was required.

Skin toxicity was among the most frequent AEs observed with
tebentafusp and is believed to be an on-target (response to
gp100 protein in skin melanocytes), off-tumor effect. In a post
hoc analysis, we developed a composite list of skin toxicity
comprising all unique MedDRA preferred terms under the
system organ class of Skin and Subcutaneous Tissue Disor-
ders (Data Supplement). Skin toxicity composite terms groups
into the following categories: rash (83%), pruritus (83%), dry
skin (64%), pigment change (57%), erythema (57%), edema
(57%), and other changes (43%). Skin toxicity was grade 1 or
2 in severity in 67% of cases and occurred approximately 1-2
days after one or more of the first few doses. No cases of
Stevens-Johnson syndrome or toxic epidermal necrosis have
been reported. Symptomatic patients were managed with
antihistamine and topical corticosteroid therapy. AEs including
rash, hypotension, pruritus, and pyrexia reduced in incidence
and severity with repeated dosing (Fig 2).

Confirmed PR was achieved in five of the 42 evaluable
patients, resulting in an ORR of 11.9% (95% CI, 4.0 to
25.6). Three of the responses occurred in the DE portion of
the study, all within cohort four (68 mg). Fifty-five percent of
patients achieved some degree of tumor reduction in target
lesions (Fig 3). Median time to response was 7.4 months
(range, 3.7-9.2 months), median duration of response was
8.5 months (range, 3.7-8.5 months), and median PFS was
4.6 months (range, 0.7-25.9 months; Data Supplement).
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The 24-week disease control rate was 33%. The 1-year OS
rate was 67% (95% CI, 52 to 81), with a median OS of
25.5 months (range, 0.89-31.1 months; Fig 4A). Of pa-
tients with LDH . ULN at baseline, 48% (11/23) had
OS. 12months (Data Supplement). In a post hoc analysis,
patients experiencing skin toxicity of any grade within
7 days of first dose (n5 24) survived longer than those who
did not have rash (HR 0.23; 95% CI, 0.10 to 0.54; Fig 4B),
with a 1-year OS rate of 83% (95%CI, 68 to 98) versus 44%
(95% CI, 21 to 67), respectively.

PK profiles were analyzed using noncompartmental anal-
ysis and included PK sampling on cycle 1 day 1 and

C1D15. Tebentafusp serum levels were detectable at all
dose levels administered (Data Supplement). No accu-
mulation was observed with repeated dosing at therapeutic
doses beyond day 15. Peak concentrations were observed
at the end of infusion. Overall exposure as measured by
Cmax and area under the curve increased with dose but
was not powered to test proportionality (Data Supplement).
A terminal half-life of approximately 6-8 hours was esti-
mated across the dose range, and distribution was primarily
limited to the central blood volume (Vss approximately 6-7 L).

Levels of 11 markers of immune modulation were mea-
sured in serum samples taken pretreatment and at 8 hours
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FIG 3. Clinical activity of tebentafusp. (A) Waterfall plot showing the best change in tumor size (n5 38). (B) Spider
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and 12-24 hours following the first and third doses of
tebentafusp. In response to the first dose of 20 mg, all
except one patient exhibited a treatment-induced increase
(Fig 5A; Data Supplement). Across the 11 analytes mea-
sured, the greatest fold increases relative to baseline were
calculated for CXCL10, CXCL11, IL-2, IL-6, IL-10, and
interferon (IFN)g (median approximately 20-80-fold), with
approximately 60%-95% of the patients with a . 10-fold
increase. Temporal analysis showed increases in serum
markers to be transient, reaching maximal levels 8-24
hours postdose, with the majority returning to baseline
levels before the next dose (Fig 5B). Notable exceptions to
this were CXCL10 and CXCL11, which remained elevated
relative to baseline levels. Analysis of mean fold change in
serum markers showed that the IFNg-induced chemo-
kines CXCL10, CXCL11, and CXCL9, as well as IFNg,
IL-10, and IL-6 have the greatest treatment induced
increase. This increase was also seen in response to the
third dose (Data Supplement), and these increases in
serum chemokines coincided with lymphocyte migration
from the blood (Fig 5C).

At baseline, none of the biomarkers assessed were associated
with tumor shrinkage; however, below median levels of he-
patocyte growth factor, IFNg, IL-6, and CCL2 were associated
with longer OS (Data Supplement), consistent with the hy-
pothesis that systemic inflammation is associated with worse
prognosis. On-treatment changes on tebentafusp were not
associated with OS but below median increase (, 6 fold) in
IL-10 was associated with greater tumor shrinkage, which is
consistent with an immunosuppressive role for IL-10.

Preliminary assessment of changes in immune cells in the
tumor microenvironment following tebentafusp treatment

was determined in paired pre- and cycle 1 day 16 tumor
biopsies available from six subjects (one from the DE
portion of the study and five from expansion phase). Im-
munohistochemistry analyses revealed that most on-
treatment biopsy samples had a greater presence of
CD31 T cells (median 1,989; range, 553-3,269) per mm2

tumor compared with baseline (median 520; range, 0-1,
266; median fold change 3.8; Fig 5D). An increase in
detection of CD4 (median 4,319; range, 585-8,102), which
marks T cells and inflammatory monocytes, and CD8
(median 631; range, 183-1,791), marking T cells and
natural killer cells, was also evident in all but one patient
after treatment with tebentafusp, with amedian fold change
of 3.7 and 2.5, respectively. Notably, an increase in
CD81 cells on-treatment was observed even in patients
with relatively few intratumoral T cells before treatment
(patient 5; 21 cells per mm2 pretreatment to 522 cells per
mm2 on-treatment; Fig 5E).

DISCUSSION

In this study, we demonstrate a 36% increase in the RP2D
of tebentafusp when using a 3-week step-up dosing regi-
men compared with the MTD of 50 mg when using a fixed
weekly dosing schedule.17 We observed promising pre-
liminary clinical benefit of tebentafusp in a previously
treated mUM patient population with a 1-year OS rate of
67% and median OS of 25.5 months, a benefit that has
recently been confirmed in an open-label, phase III trial of
tebentafusp administered using this dosing regimen versus
investigator’s choice of therapy in previously untreated,
HLA-A*02:01 positive patients with mUM.25 Even patients
with elevated LDH at baseline, a known negative prognostic
factor, had improved OS benefit compared with that
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FIG 4. OS for tebentafusp-treated metastatic uveal melanoma patients. (A) Kaplan-Meier plot of OS (N 5 42). Events are deaths because of any cause.
Patients not known to have died at the time of analysis are censored. Median (95% CI) is 25.5 (12.4 to 31.1) months. (B) Kaplan-Meier plot of OS by rash
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reported in a recent meta-analysis, with half of the patients
with LDH . ULN at baseline in this study surviving beyond
1 year.14

Although inpatient hospitalization was mandated for the
first three weekly doses of tebentafusp on this study for
AE management, because of the attenuation of toxicities
observed over time, subsequent doses were generally

administered as an outpatient infusion. The AEs observed
were consistent with the proposed mechanism of action of
tebentafusp, including dermatologic events because of the
drug-induced proximity of T cells to gp1001 melanocytes as
well as cytokine-mediated AEs, such as fever and CRS.26 By
grouping skin toxicity composite terms, we observed that
patients with skin toxicity within 7 days of treatment survived
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longer than those who did not develop rash in this time frame.
This finding led to the inclusion of OS in patients developing a
rash within 1 week of tebentafusp treatment as a coprimary
end point in the phase III trial.25 Although the development of
rash in the phase III trial did appear to be associated with
longer survival, patients who developed rash had more fa-
vorable baseline characteristics, indicating that rash is not an
independent predictor of outcome.25,27

Hepatotoxity was more commonly observed in this study
compared with the FIH trial, consistent with nearly all patients
having liver metastasis. Similar to other treatment-related AEs
on study, most LFT elevations were mild and occurred early
on-treatment, which may be attributed to T-cell redirection
into liver lesions, whereas chronic LFT elevations were
temporally associated with disease progression.

In this study, we observed clear pharmacodynamic re-
sponses to treatment, with rapid peripheral immune acti-
vation and induction of IFNg pathway–related markers
evident 8-24 hours after dosing. High levels of serum
chemokines, CXCL9, CXCL10, CXCL11, and CCL2, and
trafficking of lymphocytes from the blood are consistent
with increased presence of immune cells in on-treatment
biopsies, which was not correlated with the number of tumor-
infiltrating lymphocytes at baseline. In contrast to the FIH

study, on-treatment changes in serum biomarkers were not
associated longer OS, possibly related to either the smaller
cohort or different patient population in this study.

We have previously hypothesized that the changes induced
within the tumor microenvironment by tebentafusp may
increase the efficacy of immunologic checkpoint blockade.
Consistent with this hypothesis, we observed that, of 24
patients treated with immune checkpoint inhibitors post-
tebentafusp, one achieved a complete response and three
achieved a PR, for an ORR of 16.7%.28 Notably, post-
treatment biopsy specimens demonstrated increased ex-
pression of PD-L1 and programmed cell death protein-1.
In this regard, combination of tebentafusp with anti–
programmed cell death protein-1/PD-L1 antibody may
potentially increase the efficacy of tebentafusp, and further
investigation on this combination is warranted.

In conclusion, we have identified a novel treatment regimen
of tebentafusp that permits the administration doses nearly
40% greater than what is possible with fixed weekly dosing
and that has been used in the phase III trial of tebentafusp
in treatment-naive, HLA-A*02:01-positive patients with
mUM.25 The spectrum of on-target AEs and peripheral and
intratumoral pharmacodynamic effects observed confirm
our predicted mechanism of action.
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