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A B S T R A C T

Purpose
Interleukin-10 (IL-10) stimulates the expansion and cytotoxicity of tumor-infiltratingCD8+Tcells and inhibits
inflammatory CD4+ T cells. Pegylation prolongs the serum concentration of IL-10 without changing the
immunologic profile. This phase I study sought to determine the safety and antitumor activity of AM0010.

Patients and Methods
Patients with selected advanced solid tumors were treated with AM0010 in a dose-escalation
study, which was followed by a renal cell cancer (RCC) dose-expansion cohort. AM0010 was self-
administered subcutaneously at doses of 1 to 40mg/kg once per day. Primary end points were safety
and tolerability; clinical activity and immune activation were secondary end points.

Results
In the dose-escalation and -expansion cohorts, 33 and 18 patients, respectively, were treated with
daily subcutaneous injection of AM0010. AM0010 was tolerated in a heavily pretreated patient
population. Treatment-related adverse events (AEs) included anemia, fatigue, thrombocytopenia,
fever, and injection site reactions. Grade 3 to 4 nonhematopoietic treatment-related AEs, including
rash (n = 2) and transaminitis (n = 1), were observed in five of 33 patients. Grade 3 to 4 anemia or
thrombocytopenia was observed in five patients. Most treatment-related AEs were transient or
reversible. AM0010 led to systemic immune activation with elevated immune-stimulatory cytokines
and reduced transforming growth factor beta in the serum. Partial responses were observed in one
patient with uveal melanoma and four of 15 evaluable patients with RCC treated at 20 mg/kg (overall
response rate, 27%). Prolonged stable disease of at least 4 months was observed in four patients,
including one with colorectal cancer with disease stabilization for 20 months.

Conclusion
AM0010 has an acceptable toxicity profile with early evidence of antitumor activity, particularly in
RCC. These data support the further evaluation of AM0010 both alone and in combination with other
immune therapies and chemotherapies.

J Clin Oncol 34:3562-3569. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Immune therapy using checkpoint inhibitors,
cytokines, or T-cell transfer therapies has shown
unprecedented antitumor activity, including du-
rable clinical responses, in patients with advanced
malignancies.1,2 Many patients with melanoma,
non–small-cell lung cancer, or renal cell cancer
(RCC) have experienced dramatic and durable re-
sponses to checkpoint inhibition.3,4 Unfortunately,

there remain a large number of patients who derive
no durable benefit from these agents. For instance,
only one in four patients with RCC had an objective
response when treated with an anti–programmed
death-1 antibody.5 Furthermore, only limited
responses have been observed in immune-insensitive
cancers, including microsatellite-stable colorectal
cancer (CRC), pancreatic, and prostate cancers.3

Immune resistance that either presents de
novo or develops over time may be driven by
a low rate of somatic mutations,6 with limited
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T-cell recognition. Alternatively, the tumor microenvironment
may lack survival factors for T cells or contain noncytotoxic (in-
flammatory) CD8+ T cells, deficient in granzyme and interferon
gamma (IFN-g), which will not induce major histocompatibility
complex expression in the tumor.7 Interleukin-10 (IL-10) is a cytokine
that has the potential to reverse some or all of these immunosup-
pressive mechanisms. IL-10 possesses anti-inflammatory properties at
lower doses but also yields activation and proliferation of intratumoral
CD8+ T cells, particularly at higher concentrations.8,9 The IL-10 re-
ceptor (IL-10R) is present on myeloid and lymphoid cells, including
CD8+T cells. On recognition of an antigen or stimulation of the T-cell
receptor, CD8+ T cells upregulate IL10R.8 IL-10 leads to increased
activation10 and survival of the antigen-stimulated CD8+ T cell. IL-10
is therefore thought to be a confirmatory signal for antigen-stimulated
CD8+T cells.11 Accordingly, tumor-infiltratingCD8+T cells have high
expression of IL-10R, because they recognize tumor antigens.8

Nonpegylated recombinant IL-10 has been studied in clinical
trials as an anti-inflammatory molecule in immune-mediated
inflammatory diseases and liver fibrosis.12 Despite its short half-
life, recombinant IL-10 showed antifibrotic activity in liver fibrosis
and moderate anti-inflammatory activity in psoriasis and in-
flammatory bowel disease. Signs of immune activation were de-
tected at higher doses of IL-10, including elevated granzymes and
IFN-g in the serum of treated individuals.13

AM0010 is a pegylated recombinant IL-10 that allows sus-
tained systemic exposure, leading to the expansion, activation, and
cytotoxicity of tumor-infiltrating CD8+ T cells. In preclinical
tumor models, pegylated recombinant murine IL-10 induces re-
jection of large tumors and metastases and increases intratumoral
CD8+ T cells and the expression of granzymes and IFN-g in
intratumoral CD8+ T cells. In animals treated with pegylated
recombinant murine IL-10, immune-stimulatory cytokines, in-
cluding IFN-g, IL-4, and IL-18, are induced in T cells and sys-
temically. Tumor rejection is mediated by tumor-specific CD8+
T cells and is dependent on expression of IFN-g by CD8+ T cells.14

On the basis of these considerations, we initiated a phase I
clinical trial with AM0010 in patients with advanced, treatment-
refractory solid tumors. We report here on the safety, pharma-
codynamics, and antitumor activity in the dose-escalation cohort
and one expansion cohort in RCC of this trial.

PATIENTS AND METHODS

AM0010
AM0010 is a recombinant human IL-10, produced in Escherichia coli

and pegylated at the N terminus. The half maximal effective concentration
(EC50) of AM0010 in cell-based in vitro assays is approximately 8 ng/mL.

Patients and Study Design
Eligible patients had treatment-refractory metastatic solid tumors

and had received no cancer therapy for at least 4 weeks before enrollment.
This was a multi-institutional, first-in-human, open-label phase I dose-
escalation study conducted in centers in the United States. The study was
approved by institutional review boards, and all participants signed ap-
proved informed consent forms. The primary objectives were to char-
acterize safety and tolerability and determine the maximum tolerated dose
(MTD) and pharmacokinetic properties of AM0010. Secondary objectives
included the determination of antitumor activity of, characterization of

immune stimulation of, and formation of antibodies to AM0010. AM0010
was subcutaneously (SC) self-administered once per day in sequential
cohorts of three to six patients at 1, 2.5, 5, 10, 20, and 40 mg/kg. To avoid
dosing errors and standardize the dose, doses for patients with a starting
body weight up to 80 kg were based on 80 kg, and those for patients with
a body weight above 80 kg were based on 100 kg.

Adverse events (AEs), serious AEs, and laboratory abnormalities were
graded according to National Cancer Institute Common Terminology
Criteria for Adverse Events (version 4.03) and monitored throughout the
study until 30 days after the last dose of study drug. Treatment-related AEs
were reported throughout the observation period and recorded once per
patient at the highest grade. The MTD was determined as the highest dose
at which less than 33% of patients experienced dose-limiting toxicities
(DLTs) in the first 28 days of dosing. A DLTwas defined as any nontransient
grade 3 or higher toxicity considered related to AM0010 (not reverting to
grade 1 or baseline within 1 week). After completion of the dose escalation,
expansion cohorts of 10 to 15 patients were enrolled at dose levels up to the
MTD based on emerging efficacy and tolerability results.

Tumor responses were evaluated every 8 weeks following immune-
related response criteria.15 Patients with continued clinical benefit could
continue dosing for up to 2 years at the discretion of the investigator with the
approval of themedical monitor. Responses are reported as ofMarch 24, 2016.

Pharmacokinetics and Pharmacodynamics
Concentration of AM0010 was analyzed in serum samples collected at

six time points on days 1 and 29 and once per week at predose throughout

Table 1. Patient Demographic and Clinical Characteristics

Characteristic No. of Patients %

Sex*
Male 31 60.8
Female 20 39.2

Age, years*
Median 61
Range 22-82

Tumor histology (dose escalation) 33
CRC 16 48.5
RCC 6 18.2
Pancreatic cancer 4 12.1
Melanoma 4 12.1
NSCLC 1 3
Ovarian cancer 1 3
Prostate cancer 1 3

RCC (dose expansion; 20 mg/kg) 18 100
ECOG PS*
0 26 51
1 25 49

Prior therapy (dose escalation)
Median 4
Range 1-11
Chemotherapy 30
Radiation therapy 3

Immunotherapy 7
Biologics 19
Targeted therapy 15

Prior therapy (RCC)
Median 3
Range 0-10
Immunotherapy 6
Anti–PD-1 2

Antiangiogenic 15

Abbreviations: CRC, colorectal cancer; ECOG PS, Eastern Cooperative On-
cology Group performance status; NSCLC, non–small-cell lung cancer; PD-1,
programmed death-1; RCC, renal cell cancer.
*Includes dose-escalation and -expansion cohorts.
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the study with an enzyme-linked immunosorbent assay against human IL-
10. Immune stimulation or inhibition by AM0010 was evaluated by
measuring 96 cytokines, growth factors, and soluble proteins in serum
(Myriad RBM, Austin, TX). Serum was collected before treatment, after
4 weeks, and every 8 weeks thereafter.

Statistical Analysis
We based our assessment of tolerability and toxicity on the safety

population, comprising all patients in each dosing cohort who received at
least one dose of study drug. Numbers and percentages of patients with
treatment-related AEs are presented by MedDRA system organ class,
preferred term, and grade. Patients are counted once within a system organ
class and grade. The MTD was based on the safety population of patients
who could be assessed for DLTs. The assessment of antitumor activity was
based on the response-evaluable population, defined as patients who had
initiated treatment and had at least one baseline and one scheduled
postbaseline tumor assessment. The calculation of response rates was
determined as percentages of the evaluable patient population.

RESULTS

From November 25, 2013, to May 20, 2015, 51 patients were
enrolled. Thirty-three patients with CRC, RCC, pancreatic ductal
adenocarcinoma, ovarian cancer, prostate cancer, non–small-cell
lung cancer, or melanoma were enrolled in six dose-escalation
cohorts from 1 to 40 mg/kg. An additional 18 patients with RCC
were enrolled in one expansion cohort at 20 mg/kg. Their median

age was 61 years, and a majority of patients were heavily pretreated,
with a median of four prior therapies for metastatic or refractory
disease. Three patients had received prior treatment with anti–
programmed death-1, and four patients had received prior anti–
cytotoxic T-cell lymphocyte-4 treatment. Demographic and
baseline patient characteristics are summarized in Table 1 and
Appendix Table A1 (online only).

Treatment-Related AEs
Daily SC injections of AM0010 were tolerated well, with

manageable AEs. The highest administered dose was 40mg/kg, and
a formal MTD was not defined in this study. In the 40-mg/kg
cohort, patients received the full dose for a median of 49 days
(n= 5). Grade 1 to 4 treatment-relatedAEs in the escalation cohorts are
summarized in Table 2. Most frequently observed AEs were anemia
(17 patients; 51%), fatigue (15 patients; 45%), thrombocytopenia
(14 patients; 42%), injection site reactions (12 patients; 36%), and
fever (10 patients; 30%). Grade 3 to 4 nonhematopoietic
treatment-related AEs were observed in five (15%) of 33 patients.
Treatment-related grade 3 to 4 anemia or thrombocytopenia was
observed in six patients (18%). One patient with pancreatic cancer
with liver metastases had asymptomatic elevation of liver enzymes.
Most treatment-related AEs were reversible with continued dosing.
All grade 3 to 4 treatment-related AEs were reversed on temporary
dose interruption or reduction. Only one patient discontinued
treatment because of a DLT (recurring anemia). When observed,

Table 2. Treatment-Related AEs

AE

Cohort (mg/kg), No. (%)

Grade 1 to 2 Grade 3 to 4

1
(n = 4)

2.5
(n = 6)

5
(n = 6)

10
(n = 6)

20
(n = 6)

40
(n = 5)

1
(n = 4)

2.5
(n = 6)

5
(n = 6)

10
(n = 6)

20
(n = 6)

40
(n = 5)

Hematologic
Anemia 1 (17) 4 (67) 2 (33) 2 (33) 3 (60) 1 (25) 1 (17) 2 (33) 1 (17)
Leukopenia 1 (17) 1 (17)
Thrombocytopenia 1 (17) 3 (50) 2 (33) 3 (50) 4 (80) 1 (17)

Nonhematologic
ALT increased 2 (40)
Anorexia 1 (25) 1 (17) 1 (17) 3 (50) 2 (33) 2 (40)
Arthralgia 1 (17) 1 (20)
Back pain 1 (17) 1 (20)
Chills 1 (17) 3 (50) 1 (20)
Diarrhea 1 (17) 1 (17) 1 (20)
Dyslipidemia 1 (25) 1 (17) 1 (20)
Fatigue 1 (17) 4 (67) 2 (33) 4 (67) 4 (80)
Fever 1 (25) 1 (17) 2 (33) 1 (17) 3 (50) 2 (40)
Flu-like symptoms 1 (17) 1 (17) 1 (17) 1 (17) 1 (20)
Hypoalbuminemia 1 (17) 1 (20)
Increased lipase 1 (20)
Injection site reaction 2 (50) 3 (50) 3 (50) 2 (33) 2 (40)
Myalgia 1 (17) 1 (17)
Nausea 2 (50) 1 (17) 1 (17) 2 (33) 1 (17)
Night sweats 1 (17) 1 (17)
Pruritis 1 (17) 1 (17) 2 (33)
Rash/rash maculopapular 1 (17) 4 (67) 2 (40)
Transaminitis 1 (20)
Vomiting 1 (25) 1 (17) 1 (17)
Weakness 2 (33) 1 (17) 1 (20)

NOTE. Does not include events that occurred in , two patients at grade 1 to 2 severity.
Abbreviation: AE, adverse event.
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injection site reactions were mild, presenting as an erythematous
macular rash at the injection site. A grade 2 maculopapular rash
was observed in three patients, and a grade 3 maculopapular rash
was observed in one patient. Rashes resolved rapidly with dose
interruption and did not reoccur with redosing. The type and
frequency of AEs observed in the expansion cohort in patients with
RCC were comparable in number and severity to those observed at
the 20-mg/kg dose in the escalation cohort. Immune-related AEs
typically seen with immune checkpoint inhibitors were specifically
monitored but were not observed in this study.

The recommended phase II dose (RP2D) as single agent was
identified as 20 mg/kg. Patients in the dose-escalation cohort
continued at this dose for a median of 90 days without interruption
or dose reduction (n = 5). Patients with RCC in the expansion
cohort continued dosing at the RP2D for a median of 48 days. After
a median dosing time of 48 days at the RP2D, seven patients had
a dose reduction by 50% because of tolerability issues, and the
median duration of treatment at 50% RP2D was 65 days. No
patient required additional dose reductions.

Clinical Response
Antitumor responses were assessed according to immune-

related response criteria (Table 3). Forty-one (80.4%) of 51 pa-
tients were evaluable, with at least one radiographic response

assessment during treatment (8 weeks). One patient with uveal
melanoma (40 mg/kg) had a partial response (PR), with histolog-
ically confirmed reduction of multiple gastric metastases (Figs 1A
and 1B). Fifteen patients with RCC treated with AM0010 20 mg/kg
(of 18 enrolled) had at least one scheduled assessment during
treatment, and four of those patients had a PR (overall response rate,
27%; Figs 1C and 1D). Of those, one patient had a delayed response,
with initial tumor increase, followed by a PR (292%) at 28 weeks of
treatment (Fig 1E). A second responding patient with RCC exhibited
reductions of most lesions but the continued growth of a lung lesion.
The lung lesion started to regress after 48 weeks of AM0010 treatment.
Objective responses were not observed in patients treated below the
RP2D. Objective responses were observed in patients who had
experienced progression with prior therapy with anti–cytotoxic
T-cell lymphocyte-4 or IL-2 (Appendix Table A1). Several patients
in the dose-escalation and dose-expansion cohorts had mixed
responses, with substantial reductions in some tumors but in-
creases in other index lesions or lymph nodes (Table 3), including
one patient with cutaneousmelanoma treated with AM0010 20mg/
kg, who had a reduction in five large liver metastases but increases
in lung lesions and lymph nodes. One patient with microsatellite-
stable CRC experienced prolonged stable disease for more than
20 months. Responses observed were durable, with three patients
having a continuing response at the time of data cutoff.

Pharmacokinetic Assessment
Because of its pegylation, AM0010 has a prolonged exposure

compared with recombinant human IL-10 on SC delivery. The
serum concentration of AM0010 was determined at six time points
at days 1 and 29, and the predose concentration (Cmin) was deter-
mined once per week in patients in the dose-escalation cohorts
throughout the dosing period (Fig 2A). The pretreatment serum level
of IL-10 was found to be below the limit of detection (50 pg/mL)
in all patients with cancer analyzed.

At the starting dose (1 mg/kg), patients had a serum concen-
tration of AM0010 between 0.68 and 1 ng/mL or equivalent to 10%
effective concentration. The average minimal AM0010 serum con-
centration at the RP2D (20 mg/kg) was 11.7 ng/mL (Fig 2A) or
equivalent to the 60% effective concentration. At the RP2D, the
difference betweenmaximum serum concentration andCminwas only
19%, indicating stable drug exposure (Appendix Table A2, online
only). The area under the curve of AM0010 in patients in subsequent
dose cohorts increased approximately proportional to the AM0010
dose. Serum concentrations of AM0010 remained stable throughout
the duration of dosing. No significant accumulation or attenuation of
AM0010 levels was observed over time. The absence of high titer
antidrug antibodies was confirmed in all patients tested.

Pharmacodynamic Assessment
Pegylated recombinant murine IL-10 leads to activation,

survival, and proliferation of tumor-infiltrating CD8+ T cells in
mice.8,14 Through the modulation of macrophage activation, IL-10
also has anti-inflammatory activities, limiting excessive activation
toward bacterial products.16 To clarify the function of AM0010 in
patients with cancer, immune-activating and -suppressive cytokines
were measured at days 1 and 29 in the serum. The immune-
activating Th1 cytokine IL-18 was elevated on day 29 in all

Table 3. Clinical Response

Variable
No. of Evaluable
Patients (total)

Best Response (duration in
months)

Dose escalation, mg/kg
1 2 (4) 1 SD (2)
2.5 5 (6) 1 MXR (2)
5 5 (6) 2 SDs (20 and 6)
10 5 (6) 2 MXRs (2 and 2)
20 5 (6) 1 PR (4), 2 MXRs (6 and 2), 1

SD (4)
40 5 (5) 1 PR (19+)
All patients (1 to
40 mg/kg)

27 (33) 2 PRs, 5 MXRs, 1 SD (20)

Tumor histology
(escalation cohort)

CRC 14 (16) 1 SD (20), 2 MXRs (2 and 2)
Melanoma 4 (4) 1 PR (19+), 1 MXR (6)
Prostate cancer 0 (1)
NSCLC 1 (1)
RCC 5 (6) 1 PR (4), 2 MXRs (2 and 2)

1 SD (6)
Pancreatic cancer 2 (4) 1 SD (4)
Ovarian cancer 1 (1) 1 SD (2)

All patients with RCC at
RP2D (20 mg/kg)

15 (19) 4 PRs (2, 4, 4+, and 4+), 6 SDs
(8, 6, 4, 4, 2, and 2)

ORR OR (No.) RR (%)

All escalation cohorts (1 to 40 mg/kg) 2 (27) 7
All patients at active dose (20 to 40 mg/kg) 5 (24) 21
Patients with RCC at active dose (20 mg/kg) 4 (15) 27

NOTE. SD and PR according to immune-related response criteria. MXR in-
dicates SD with$ one shrinking lesion. Evaluable patients had$ one scheduled
scan during treatment. + indicates ongoing response at data cut.
Abbreviations: CRC, colorectal cancer; MXR, mixed response; NSCLC, non–
small-cell lung cancer; OR, objective response; ORR, overall response rate; PR,
partial response; RCC, renal cell cancer; RP2D, recommended phase II dose; SD,
stable disease.
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patients treated with AM0010 (Fig 2B). The increase was directly
proportional to the AM0010 dose. IL-18 serum concentrations
correlated with the Cmin of AM0010 measured in patients (Figs 2B
and 2C). Increasing doses of AM0010 led to a reduction in the serum
concentration of the immune-suppressive cytokine transforming
growth factor beta (TGF-b) in all patients treated. At AM0010
20 mg/kg, TGF-b was reduced by 42% (Fig 2D). Most strikingly,
AM0010 induced IFN-g and IL-4, which are signature cytokines for
Th1 and Th2 immune responses, respectively (Fig 2E). The changes
in serum cytokines, upregulation of immune-activating cytokines,
and decrease of TGF-b were durable throughout prolonged treat-
ment periods. The absolute number and relative percentage of
peripheral CD8+ or CD4+ T cells (measured bimonthly) did not
change consistently (data not shown).

DISCUSSION

We report here the first-in-human trial of AM0010, showing an
acceptable safety profile with early evidence of clinical activity
in patients with advanced solid tumor malignancies. IL-10 has
generally been perceived as an anti-inflammatory molecule, be-
cause it limits inflammatory reaction to bacterial product and
cellular debris. Germline deficiency in IL-10 or its receptor in
humans leads to early-onset inflammatory bowel disease17 and
a high risk of large B-cell lymphomas within the first years of life.
Tumors in these patients are characterized by the almost complete
absence of CD8+ T cells and granzyme B.18 In mice, pegylated IL-10
induces the expansion of activated intratumoral CD8+ T cells, CD8+
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T cell– and IFN-g–dependent tumor rejection, and the formation of
tumor-immunememory.9,14 Patients in this study received daily doses
to continuously elevate the systemic IL-10 concentration. This led to
the selective and durable increase of Th1 (IFN-g; IL-18) and Th2
(IL-4) cytokines and a reduction of immune-suppressive TGF-b. In
response to AM0010, IL-18 was upregulated in every patient tested,
indicating a direct role of IL-10 in its induction. IL-18 has been shown
to be induced in dendritic cells by CD8+ T cell–produced IFN-g. As
part of a positive feedback loop, IL-18 directly stimulates the pro-
liferation of memory CD8+ T cells in the tissue.19 The combined
upregulation of IFN-g and IL-18 by AM0010 may be essential for the
therapeutic activity observed. Taken together, the analyses of the
systemic biomarkers confirm a predominantly stimulatory role of
AM0010 in the immune system in patients with cancer.

Despite remarkable therapeutic successes, cytokine therapy has
been limited by acute immune-related toxicities.20 In contrast,
prolonged exposure to AM0010 did not lead to acute toxicities at the
therapeutic dose. At the highest explored dose, one patient with ocular
melanoma continued receiving the study drug for 17 months. However,
all patients at the highest explored dose required dose reductions or
interruptions after prolonged dosing. On the basis of overall tolerability
and efficacy and to facilitate uninterrupted dosing in a majority of
patients, 20 mg/kg was selected for the RCC expansion cohort. In the
dose-escalation cohorts, several patients experienced flu-like symp-
toms (n = 5), fever (n = 10), or skin rashes (n = 5). Fourteen patients
had thrombocytopenia and/or anemia (grade $ 1). Anemia and
thrombocytopenia had been described in previous studies involving
recombinant human IL-10.12 IL-10–induced anemia has mechanistic
similarities to anemia of inflammation, wherein activated macrophages
eliminate agingRBCs andplatelets.21Macrophages loadedwith ironwere
detected in the spleen and gut of preclinical toxicology animals treated
with AM0010 (data not shown). Prolonged repression of thrombocytes
or erythrocytes was not observed. A reduction of thrombocytes in re-
sponse to AM0010 normalized within 3 to 7 days after dose interruption
or reduction. Thrombocytopenia was not associated with bleeding in
this study or in previous studies of recombinant human IL-10 in
inflammatory diseases.12 Treatment-relatedAEswere reversible, with only
one patient discontinuing the study because of treatment-related anemia.
Autoimmune-related toxicities such as colitis, arthropathy, pneumonitis,
or endocrine AEs were not observed. This safety profile, along with
tolerated exposures well above those predicted to be efficacious from
the preclinical models, supports continuous daily dosing at the RP2D.
However, intermittent dosing schedules are being evaluated and may be
particularly important in combination studies with chemotherapy.

Antitumor activity was a secondary end point of the trial, and
we observed reduction in tumor burden in two of 10 patients in the

two highest dose-escalation cohorts (20%). One patient with
ocular melanoma and a total of four patients with RCC had PRs (of
15 evaluable). The patient with ocular melanoma had a continuing
PR at 72 weeks after AM0010 treatment initiation. The patient had
multiple gastric metastases before treatment. Biopsies during
treatment revealed the complete elimination of tumor cells from
the gastric lesions. Two of the four patients with RCCwith a PR had
a delayed response in all or some of the lesions. Although con-
sistent with other immunotherapies, delayed antitumor responses
provided a challenge for treating physicians, because tumors may
radiologically progress before sufficient amplification of the im-
mune response occurs to mediate tumor reductions. Analysis of
immune infiltrates and systemic immune responses before and
during treatment may prospectively identify AM0010-responding
patients early during treatment. In addition, patient characteristics
such as International Metastatic Renal Cell Carcinoma Database
Consortium criteria (Appendix Table A1)22 as well molecular and
genetic profiling of the tumor are currently being evaluated to
identify responding subpopulations. Mutations such as a genetic
loss of BAP1 observed in uveal melanomas and a subset of RCCs
may identify cancers susceptible to AM0010 monotherapy.23

In conclusion, AM0010 has an acceptable tolerability profile
and encouraging clinical activity in RCC. Pegylated IL-10
(AM0010) offers a potent novel and nonredundant mecha-
nism, adding to the arsenal of clinically active immuno-oncology
drugs. The direct activation of CD8+ T cells by AM0010 in the
absence of immune-related AEs should enable combination with
other immune therapies that block inhibitory mechanisms.
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Table A2. AM0010 Pharmacokinetic Assessment (day 29)

Dose (mg/kg) Cmax (ng/mL) Tmax Cmin (24 hours) AUC (ng/mL 3 24 hours)

1 0.85 7.3 0.68 18.4
2.5 1.45 9.2 1.08 30.6
5 5.30 14.4 3.54 106
10 5.35 9.2 3.60 108
20 13.9 9.2 11.7 307
40 31.1 12.5 28.5 716

Abbreviations: AUC, area under the curve; Cmax, maximum serum concentration; Cmin, minimum serum concentration; Tmax, time to maximum serum concentration.
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