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Preclinical Pharmacokinetics
In preclinical 
studies, HMBD-002 
pharmacokinetic (PK) 
profiles demonstrated 
reduced clearance relative 
to other anti-VISTA 
antibodies with a depleting 
IgG1 Fc domain6. The half-
life values for HMBD-002 
(t1/2) were calculated 
to be between 8.0 and 
70.0 hours in cynomolgus 
monkeys across varied 
administration schema.

HMBD-002 was administered either once at doses of 1 mg/kg, 10 mg/kg, and 100 mg/kg or twice 1 week apart (days 1 and 8) at a dose of 
10 mg/kg/week as an intravenous bolus injection into the peripheral vein to male and female monkeys. Blood samples were collected 
for an evaluation of systemic exposure to HMBD-002. PK profiles did not differ significantly between genders. 

Below are toxicology findings during single dose tolerability study in cynomolgus monkeys for the 
duration of the 28-day observation period.

Clinical Observations, Food 
Consumption, and Body 
Weight

• No test article-related clinical signs, changes in food 
consumption, nor changes in body weight were observed.

Hematology* • No test-article related 
changes observed in 
hematology parameters

All differences observed were 
considered incidental due to lack 
of dose-response relationship, 
minimal magnitude and/or the 
individual values were within the 
historical data range.

Serum Chemistry* • No test article-related 
changes observed in 
serum chemistry

*See publication for breakdown of hematology and serum chemistry panels.

Study Objectives
For HMBD-002 monotherapy and in combination with pembrolizumab

Primary • Dose-Limiting Toxicity 
• Dose-Finding
• Frequency and Severity of Adverse Events (AE)

Secondary • Pharmacokinetics of HMBD-002 
• Objective Response Rate (ORR) 
• Duration of Response (DoR)
• Progression Free Survival (PFS) 
• Overall Survival (OS) 

Exploratory • To investigate potential biomarkers of therapy effectiveness in 
patients

• To assess pre- and post-treatment markers of immune activity in 
periphery and TME

Study Design
This phase 1/2, open-label, multi-center, first-in-human trial is evaluating HMBD-002 as a 
monotherapy and in combination with pembrolizumab in patients with advanced solid tumors 
and is conducted in two parts. The dose-escalation cohorts (Part 1), follow a standard 3 + 3 
study design, assessing administration of HMBD-002 to identify the maximum tolerated dose 
or maximum tested dose (MTD) of HMBD-002 as a monotherapy and in combination with 
pembrolizumab (dosed Q3W), as well as to recommend doses for subsequent disease-directed 
studies (i.e. RP2D), determine safety, PK, and ADA.

In the dose expansion stage, the antitumor activity of HMBD-002 alone or combined with 
pembrolizumab will be evaluated in patients with triple negative breast cancer (TNBC) and  non-
small cell lung cancer (NSCLC). HMBD-002 combined with pembrolizumab will also be evaluated 
in a wide range of other malignancies known or documented to express VISTA.

Study Sites

Bioanalytical and Biomarker Plan
For HMBD-002 monotherapy and in combination with pembrolizumab

Pharmacokinetics 
(PK) and anti-drug 
Abs (ADA)

• Assessment of patient safety and drug clearance

Cytokine analysis • Assessment of serum cytokine (IFNγ, IL10, IL12p70, IL13, IL1β IL2, IL4, 
IL6, IL8, TNFα)

CyTOF analysis • Assessment of changes to immune cells population subsets, 
including suppressive myeloid cells in peripheral blood mononuclear 
cells (PBMCs)

Immuno-
histochemistry     
(IHC)

• Assessment of changes in the tumor immune microenvironment, for 
example, PD-L1 and VISTA expression in pre- and post-treatment 
tumor tissues from dose escalation and expansion cohorts

Tumor genetic and 
genomic analyses

• Assessment of immune cell infiltration and activation status within 
the TME pre- and post- treatment in escalation and expansion

• Analysis of mutational status of the tumor to assess correlations 
with benefit or resistance

Background
V-domain Ig Suppressor of T-cell Activation (VISTA) is an immune-checkpoint regulator 
predominantly expressed on myeloid cells1. The presence of VISTA has been shown to 
promote tumorigenesis and induce an immunosuppressive tumor microenvironment 
(TME)2,3. Moreover, VISTA’s upregulation has been associated with acquired resistance to 
anti-CTLA-4 and anti-PD-1/PD-L1 therapies4,5, making VISTA a promising therapeutic 
target. HMBD-002 has been designed as a non-depleting, IgG4 monoclonal-antibody with 
high affinity and specificity to VISTA across species (human, cynomolgus monkey, and 
rodent). In preclinical studies, HMBD-002 significantly inhibited tumor growth, both as a 
monotherapy and in combination with pembrolizumab, while decreasing infiltration of 
suppressive-myeloid cells within the TME and thus increasing T-cell activity. Examination 
of VISTA expression across cancer types has revealed that VISTA is highly expressed in 
several malignancies, e.g. triple-negative breast cancer (TNBC) and non-small cell lung 
cancer (NSCLC), thereby providing a rationale for exploring these indications in early 
clinical studies.

(A) MDSCs and neutrophils in the TME inhibit the function of CD8+ T cells APCs, including macrophages and dendritic cells 
leading to an immunosuppressive TME permissive of tumor growth. (B) HMBD-002 binds to and blocks VISTA on neutrophils 
and MDSCs, releasing their immunosuppressive effects and shifting the TME to a pro-inflammatory, anti-tumorigenic 
phenotype, characterised by increased inflammatory cytokine release, increased proliferation, and activation of CD8+ T 
cells as well as APCs.
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Male 1 mg/kg (Single dose)

Female 1 mg/kg (Single dose)

Male 10 mg/kg (Single dose)

Female 10 mg/kg (Single dose)
Male 100 mg/kg (Single dose)

Female 100 mg/kg (Single dose)

Female 10 mg/kg (Two doses)
Male 10 mg/kg (Two doses)

Dose Level 1
Cohort 1

Days 1, 8, 15
0.25

mg/kg QW

Dose Level 2
Cohort 2

Days 1, 8, 15
0.75
mg/kg QW

Dose Level 3
Cohort 3

Days 1, 8, 15
1.50
mg/kg QW

Dose Level 4
Cohort 4

Days 1, 8, 15
TBD
mg/kg QW

Dose Level 5
Cohort 5

Days 1, 8, 15
TBD
mg/kg QW

HMBD-002 + Pembro
TNBC 2L+

HMBD-002 + Pembro
NSCLC 2L+

HMBD-002 + Pembro
VISTA+

HMBD-002
TNBC 2L+

HMBD-002
NSCLC 2L+

Dose Level 2
Cohort 1

Days 1, 8, 15

Dose Level 3
Cohort 2

Days 1, 8, 15

HMBD-002

Monotherapy

Combination Therapy

HMBD-002
+Pembro

Dose Level used to 
initiate combo arm TBD
(example shown)

A standard 3 + 3 study 
design will be followed 
in all cohorts with DLT 
period of 21 days.

MTD/RP2D

MTD/RP2D

Dose Escalation
Part 1

Dose Expansion
Part 2

• Stanford University, Stanford, California
• Cedars-Sinai, Los Angeles, California
• City of Hope, Duarte, California
• UT MD Anderson, Houston, Texas
• Baylor College of Medicine, Houston, Texas
• UT Southwestern, Dallas, Texas
• Yale, New Haven, Connecticut
• Cleveland Clinic, Cleveland, Ohio

Summary
Preclinical Findings
• The half-life values for HMBD-002 (t1/2) were calculated to be up to 70.0 hours in 

cynomolgus monkeys across varied administration schema. 

• Toxicology studies in non-human primates found no treatment-related morbidity/
mortality, no treatment-related changes in clinical observations, food consumption, 
body weight, hematology, or serum chemistry.

Trial in Progress
• Exploratory Biomarker endpoints to assess pharmacodynamic changes are being 

evaluated.

• Currently enrolling cohort 3 (120 mg flat dose, ~1.5 mg/kg) HMBD-002 monotherapy; 
monotherapy cohorts 1 and 2 were cleared with no DLTs.

• HMBD-002 represents a novel therapeutic opportunity in the VISTA-suppressed ICT 
non-responder population. NCT05082610 is currently recruiting patients. 
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