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PEGylated IL-10 (AM0010) for advanced solid tumors - a Phase 1 study
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Background and Purpose

ÁIL-10 was cloned at DNAX/Schering Plough in 1989 ςtwo functions
ÁCSIF (cytokine synthesis inhibitory factor) - άŀƴǘƛ-ƛƴŦƭŀƳƳŀǘƻǊȅέ 
ÁB-TCGF (B cell derived T cell growth factor) - stimulates cytotoxic CD8+ T cells

ÁSchering-Plough sponsored several phase 3 studies with rHuIL-10 in immune mediated inflammatory 
ŘƛǎŜŀǎŜǎ όtǎƻǊƛŀǎƛǎΣ /ǊƻƘƴΩǎ ŘƛǎŜŀǎŜΣ w!ύ ŀƴŘ ƭƛǾŜǊ ŦƛōǊƻǎƛǎ 
ÁrIL-10 transiently lowered TNFaand IL-1 in patients (-50% only)
ÁSigns of efficacy observed but short T1/2 of rHuIL-10 eliminates its therapeutic potency
ÁIncreased Granzymesand IFNgwere observed at higher doses (CD8+ T cell activity)

ÁARMO BioSciencesdevelops AM0010, a PEGylated human IL-10 (PEG-rHuIL-10)
ÁHigh cure rate in animals with solid tumors and metastatic disease (PEG-IL-10 not rIL-10)
ÁInduces activation, proliferation and survival of intratumoralCD8+ T cells
ÁExpansion of tumor specific CD8+ T cells
ÁTreatment results in long-ǘŜǊƳ άŀƴǘƛ-ǘǳƳƻǊ ƛƳƳǳƴŜ ƳŜƳƻǊȅέ 
ÁWorks in combination with chemotherapy

ÁIn Ph1 clinical study as single agent and in combination with SOC chemo and anti-PD1 

Mechanism of Action

Immune Activation by PEG -IL-10 in Patients

Results

Conclusion and Outlook

Part A Monotherapy AM0010

oThis is a phase 1, open-label, dose escalation study evaluating the preliminary clinical activity, 
tolerability and safety of AM0010 in patients with advanced solid tumors dosed daily subcutaneously 
(SC) (clinicaltrials.gov identifier NCT02009449)

o3-6 patients were enrolled per cohort using the standard 3+3 dose-escalation (1, 2.5, 5, 10, 20 and 40 
µg/kg) 

oDisease specific escalation cohorts for the exploration of safety and efficacy were enrolled at the 
recommended phase 2 dose (RP2D) in monotherapy, 20mg/kg qd SC.

Parts B-J: Combination therapy with Chemo-, Targeted- or Immuno-therapy

oPreclinical research and the conceptual convergence of the mechanism  of action supports synergies 
between AM0010  and chemotherapies or anti-PD-1 immune checkpoint inhibitors (Conclusion and 
outlook)

oThe maximal tolerated dose (MTD) is therefore explored in combination with a number of tumor 
therapies, including several chemotherapy regimens and immune checkpoint inhibitors

Study Design

SPONSORS
AM0010 is being developed by ARMO BioSciences.
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Information

Mechanism Based Combination with AM0010

AM0010 increases activated CD8+ T cells in the blood not Tregs

oAM0010 increases the number of
CD8+ T cells in the blood positive for
PD-1, TIM-3 or LAG-3. Supportedby
the serum cytokine signature, this
may indicate that the survival of
highly activated CD8+ T cells is
increased.

o CD8+ T cellsrequire a T cell receptor
signal (TCR) AND a confirmatory
cytokine stimulation for activation
andSURVIVALin the tumor

o Tumorantigenrecognitionby CD8+ T
cells(TCR) inducesthe IL-10 receptor
andPD-1 on CD8+ Tcells
Á IL-10 activates CD8+ T cells and

provides positive feedback
όά/ȅǘƻǘƻȄƛŎ[ƛŎŜƴǎŜέύ

Á PD-1 inhibits the TCRsignalin CD8+
T cells,providesnegativefeedback
όάLƳƳǳƴŜ/ƘŜŎƪǇƻƛƴǘέύ

PEGylatedIL-10 (AM0010) inducesthe
activationandsurvivalof intra-tumoral,
tumor reactive CD8+ T cells through
phosphorylation of the transcription
factors STAT1 and STAT3. Pegylationof
IL-10 ensures the activation of the
essentialsurvivalpathwayfor the intra-
tumoral CD8+ T cells to be activated
without interruptions.
o TheIL-10 receptorishighlyexpressed

in intra-tumoral CD8+ T cells in
mousetumor models

o In-vitro treatment of human tumor
derived CD8+ T cells with IL-10
increases their tumor specific
cytotoxicity.

Treatmentof preclinicaltumor models
with large tumors with PEG-IL-10
induced tumor rejection and the
establishment of anti-tumor immune
memory.

IL-10R on CD8+ TILs (mouse)

IL-10 Ҧ Cytotoxicity of TILS (human)

o Sustained Th1 / CD8+ T cell mediated immune activation

ÅIncrease of activated tumor infiltrating CD8+ T cells

ÅIncrease of activated, PD-1+ CD8+ T cells

o Well tolerated up to 18 months (CRC patient with SD)

o Durable Responses in melanoma, RCC 

o 25% ORR in RCC (only advanced patients enrolled)

o Durable SDs in subset of CRC, PDAC patients with encouraging mOS

o Data support the ongoing combination with chemo-, targeted and 
immune therapy (checkpoint inhibitors) 

AM0010+ Pembrolizumab- Methods& PreliminaryResults
o 19 patients with immune sensitive tumor types (Melanoma, RCC,

NSCLC)wereenrolledfor the treatment with PEG-IL-10 (10 or 20mg/kg
qd) andPembrolizumab(2mg/kgq3w).

o Thecombinationwaswell tolerated at 10 and 20mg/kg AM0010ςno
increasein irAEs

o RCC(n=8): ORR50%, DCR100%at 16weeks
o NSCLC(n=5): ORR40%, DCR80%at 16weeks
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NSCLCRCC

RCC ςAM0010 Monotherapy

Delayed Response in RCC Patient treated with AM0010 (20 mg/kg)

RCC ςAM0010 Best Response

AM0010MonotherapyRCC(20mg/kg) (n=16)

o 4 (25%) of 16evaluablepatientshada partial response

o 12(75%) of 16evaluablepatientshadat leaststabledisease

o Severalpatientsdiscontinueddespiteearlydiseasecontrol

o 1 patients had a tumor reduction of -92% after 28 weeks of
AM0010 despite initial slow tumor growth, reminiscent of an
atypical immune related response. This may reflect on AM0010
mediatedexpansionof the adaptiveCD8+ Tcell repertoire.

AM0010MonotherapyDoseEscalation

o 5 patients(50%) treated at 20-40µg/kghaddiseasecontrol > 2 months

o 5 patientshadmixedresponsesindicatinganti-tumor activity

o 2 patients(20%) treated at 20-40 µg/kg had an objectiveresponse(PR);
RCCanduvealmelanoma

o 2 patientscontinuetreatment at 18+ months (colorectalcarcinoma,SD)
and12+ months(uvealmelanoma,PR)

Tumor Biopsy, Uveal melanoma

UvealMelanomain doseescalationcohort

o 82 yo white patient with uveal melanoma; lesions in
stomach,peritonealcavity,contralateraleyeandlung

o AM0010monotherapy(40mg/kg)

o PRat 21weeks

o Biopsyat week32 indicatesmassivereductionof tumor cells
with ongoingTcellactivation

Pre                               IHC: Granzyme/ CD8                      Day 225
IHC analysis of endoscopic biopsies of gastric metastasis

AM0010 Dose Escalation ςMelanoma and RCC

PD-1+ CD8+ T cells in patients with RCC or 
melanoma (PR)

PD-1 and Tim-3 on CD8+ T cells and FoxP3+ 
Tregsin a pancreatic cancer patient (SD 13+ mo)

UvealMelanomaςBiopsyof StomachLesion
AM0010DoseEscalation- TreatmentRelatedAdverseEvents

AM0010DoseEscalationςClinicalActivity

AM0010 - immune activation signature in the serum

CD8+ T cells, isolated from a human melanoma in a cytotoxicity assay 
on the orginalmelanoma cells, a antigen positive control cell line or a 
MHC- control

CD8+ T cells, CD4+ T cells, NK cells or macrophages were isolated 
from a tumor bearing mouse and directly profiles in FACS for 
expression of the IL-10Rs (black contour)
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o AM0010 treatment (20mg/kg) induced a comprehensive 
immune signature in the serum of patients (Fig. 6)

ÁTh1 cytokines IFNg, IL-18

ÁDendritic cell stimulation:                  IL-4, GM-CSF 

ÁGrowth factor for memory CD8+ T cells    IL-7

ÁCD8++ T cell activity FasL

ÁImmune suppression TGF-b

o Other inflammatory cytokines were not significantly altered

o IL-10 immune activation signature is activated in all patients 
at the therapeutic dose and is more pronounced in 
responding patients

o IL-18 induction on Day 57 correlates with SD/PR vs. PD

Serum cytokine assays by Myriad RBM; IHC by Dr. Scott RodigDFCI; FACS analysis by Drs. Phil Wong, JiandaYuan and Kong Shen, MSKCC
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