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Forward-Looking Statements
This presentation contains forward-looking statements, including with respect to the company’s anticipated growth and clinical
development plans, including the timing of clinical trials. Words such as “anticipate,” “believe,” “could,” “will,” “may,” “expect,”
“should,” “plan,” “intend,” “estimate,” “potential” and similar expressions (as well as other words or expressions referencing future
events, conditions or circumstances) are intended to identify forward-looking statements. These forward-looking statements are
based on LAVA’s expectations and assumptions as of the date of this presentation and are subject to various risks and uncertainties
that may cause actual results to differ materially from these forward-looking statements. Forward-looking statements contained in
this presentation include, but are not limited to, statements about the preclinical data, clinical development and scope of clinical
trials, and the potential use of our product candidates to treat various tumor targets. Many factors, risks and uncertainties may
cause differences between current expectations and actual results including, among other things, the timing and results of our
research and development programs and preclinical and clinical trials, our ability to obtain regulatory approval for and
commercialize our product candidates, our ability to leverage our initial programs to develop additional product candidates using
our Gammabody™ platform, and the failure of LAVA’s collaborators to support or advance collaborations or our product candidates.
The COVID-19 pandemic may disrupt our business and that of the third parties on which we depend, including delaying or
otherwise disrupting our clinical trials and preclinical studies, manufacturing, and supply chain, or impairing employee productivity.
In addition, there may be adverse effects on our business condition and results from general economic and market conditions and
overall fluctuations in the United States and international equity markets, including deteriorating market conditions due to investor
concerns regarding inflation and hostilities between Russia and Ukraine. LAVA assumes no obligation to update any forward-looking
statements contained herein to reflect any change in expectations, even as new information becomes available.
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LAVA develops two bispecific Vγ9Vδ2-T cell engaging formats that potentially translate to
a favorable therapeutic window
Efficacy:
✓ Potent killing of cancer cells (EC50s in the low pM range)
✓ No co-activation of immune-suppressive Tregs which
dampen antitumor efficacy of cytotoxic T cells

✓ Orchestrate innate and adaptive immune responses,
potentially resulting in potent and durable responses
✓ Activity against hematologic malignancies and solid
tumors, including immunologically “cold” tumors
✓ Potential for expansion of Vg9Vd2 T cells can result in an
increased number of anti-tumor Vγ9Vδ2 T cells
Bispecific VHH
•

Smaller (~30kD) than IgG1

•

Short in vivo half-life, prolonged functional half-life

•

Used for lead hematological program (LAVA-051)

Safety:
✓ Conditional activation with high precision
✓ Greatly reduced potential for cytokine release syndrome
(CRS); No evidence of CRS in NHP studies

Bispecific VHH-Fc
•

Smaller (~80kD) than IgG1, yet in vivo half-life ~ IgG1

•

Fc silenced for effector functions

•

Used for lead solid tumor program (LAVA-1207)
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LAVA-051 targets Cluster of Differentiation 1d (CD1d)
• CD1d: MHC class I-related glycoprotein that presents glycolipid antigens to
iNKT cells
• CD1d is expressed on the surface of various human antigen presenting
cells including DCs and B-cells
• Indications of interest include:
– Hematological indications: e.g. chronic lymphocytic leukemia (CLL), acute myeloid
leukemia (AML), T-cell acute lympoblastic leukemia (ALL) and multiple myeloma (MM)
– Solid tumor indications: colorectal cancer (CRC), lung, head and neck, breast, renal,
melanoma and neuroblastoma

• Expressed by immunosuppressive cells in the tumor (MDSC and TAM)
• CD1d-iNKT axis-directed therapies demonstrated a favorable toxicity
profile

Canchis PW, et al, Immunology 1993; 80:561-565; Metelitsa LS. Clin Immunol 2011; 140:119-129; King L, et al. Front Immunol 2018; doi: 10.3389/fimmu.2018.01519; Wilson SB, et al. Nat Rev Immunol 2003;3:211-222
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LAVA-051 stimulates both iNKT and Vγ9Vδ2-T cell effector functions and proliferation
cytotoxicity

Lysis of CCRF-CEM by type 1 NKT and Vγ9Vδ2-T ± CD1d-Vδ2 bsVHH (t=16hr)

cytokine production

Lameris R, et al. manuscript in preparation

Cytokine secretion by iNKT, Vγ9Vδ2-T or a mix (ratio 1:1, 5x104 total effector cells) after 24 h
culture with CD1d+ MM.1s cells ± 50nM CD1d-Vδ2 bsVHH

expansion

Expansion of iNKT and Vγ9Vδ2-T cells in 7 day culture of PBMC and CD1d+ MM.1s cells
± 50nM CD1d-Vδ2 bsVHH (PBMC:target ratio of 10:1).

preferential lysis of CD1d+ tumor

Lysis after overnight culture of PBMC and CD1d + MM.1s cells (ratio 10:1) ± 50nM gp120-Vδ2
bsVHH or CD1d-Vδ2 bsVHH. Specific lysis relative to negative control (n=6)
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CD1d is expressed on tumor cells of patients with CLL, MM and AML

chronic lymphocytic leukemia

multiple myeloma

acute myeloid leukemia

128
64
32
16
8
4
2
1
0.5
N=100+3

N=39

N=51

Lameris R, et al. manuscript in preparation
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Activity of LAVA-051 in patient tumor samples of CLL, MM and AML
Degranulation of patient Vγ9Vδ2-T cells
CLL

N=4

CLL

AML

MM

N=6

Lysis of patient tumor cells

N=6

Expression (%) of CD107a on autologous Vγ9Vδ2-T cells after 16hr coculture of patient samples (PBMC (CLL) or
bone marrow (MM and AML)) ± CD1d-Vδ2 bsVHH (50 nM), analysed by flow cytometry.

N=6

AML

MM

N=7

N=6

Cytotoxicity towards patient CLL, MM, and AML cells after 16 hr coculture of iNKT and Vγ9Vδ2-T cells (1:1 mix) and
patient PBMC or BMMC (E:T=1:2) plus negative control (NC) or 50nM CD1d-Vδ2 bsVHH; quantified by flow counting
beads; expressed relative to tumor cells only.

Lameris R, et al. manuscript in preparation
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LAVA-051 induces antitumor activity in vivo and increases survival
Intravenous Multiple Myeloma model

n=8/group

Subcutaneous T-ALL model

PBMC:T=1:2
n=6/group

Lameris R, et al. manuscript in preparation
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Exploring the safety of γδ-T cell engagement in non-human primates
-LAVA-051:

→ LAVA-039 explored in Macaca fascicularis

-CD1d specific VHH1D12; not NHP cross-reactive
-Vδ2-TCR specific VHH; not NHP cross-reactive

Single dose: 0.1 mg/kg; 0.3 mg/kg; 1 mg/kg (i.v.; n=1/dose)

-LAVA-039:

-CD1d specific VHH1D22; NHP cross-reactive
-Vγ9-TCR specific scFv; NHP cross-reactive

compound binding to Vγ9-T cells

Multiple (7) daily doses: 0.1 mg/kg; 0.3 mg/kg; 1 mg/kg (i.v.; n=1/dose)

Vγ9-T cell frequency

Vγ9-T cell activation
- no clinical signs of toxicity
- no clinical chemistry abnormalities
- no histopathological abnormalities
- no depletion of CD1d+ B cells/monocytes
- low cytokine spike
- bispecific γδ-TCE detectable on PB and LN γδ-T

cytokine levels

B cells

monocytes

Lameris R, et al. manuscript in preparation
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LAVA-051 – summary of mechanism of action
• 27kD humanized bispecific single domain antibody (VHH)
• Directly engages CD1d and Vδ2-TCR chain of Vγ9Vδ2-T cells to mediate potent killing of CD1d-expressing
tumor cells
– Engages innate-like T cell subsets with inherent antitumor activity, type 1 NKT cells1 and Vγ9Vδ2-T cells

• CD1d expressed by tumor cells in majority of patients with CLL (chronic lymphocytic leukemia)2-5, MM
(multiple myeloma)6-7 and AML (acute myeloid leukemia)8
• LAVA-051 has high potency9 with low potential for CRS (Cytokine Release Syndrome) affording an
anticipated wide therapeutic window
1: Nature Cancer 2020; 1:1054-1065. 2: Am J Clin Pathol. 2011; 136:400–8. 3: Int J Cancer. 2004; 109:402–11. 4: Leuk Lymphoma. 2014 Feb;55(2):320–5. 5: Clin Cancer Res. 2021; 27:1744-175.
6: Blood. 2009; 113:2498–507. 7: Clin Cancer Res 2008;14:6955-6962 8: Leukemia. 2003; 17:1068–77. 9: Cancer Res 2021; 81 13_Suppl: 1855
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Benjamin Winograd, M.D., Ph.D.
Chief Medical Officer
LAVA Therapeutics

LAVA-051 - Phase 1/2a Study
• European dose-finding study ongoing in
– The Netherlands
– Spain
– Italy
• U.S. investigational new drug (IND) application cleared by U.S. Food and Drug Administration (FDA) in
April 2022
– Sites will be able to participate at dose-finding study
• Phase 1 goal: to determine biological active dose as recommended Phase 2 dose (RP2D)
– Based on preclinical data expect wider therapeutic window than CD3 bispecifics
• Phase 2a: disease specific expansion cohorts in CLL, MM and AML
– To explore clinical activity in patients with high unmet medical need

15

LAVA-051 - Phase 1 study design - dose finding in CLL, MM and AML
• Accelerated titration in patients with relapsed/ refractory CLL and MM; AML cohort(s) to start when initial
pharmacological active dose reached (NCT04887259)
• Primary objective: determine the RP2D of LAVA-051
• Secondary objectives include evaluation of PK, PD, immunogenicity and preliminary antitumor activity
• LAVA-051 administered as 2-hour infusion, or subcutaneous injection (day 1, 8 and twice a week thereafter)
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Arnon Kater, M.D., Ph.D.
LAVA-051 Clinical Trial Investigator
Professor of Translational Hematology, Amsterdam UMC
Chairman of the Dutch/Belgium HOVON CLL Working Group

CLL and MM – High unmet need despite advances in treatment landscape
CLL
• Treatment approach and sequence based on age, comorbidities and stage
– BTK inhibitor
– BCL-2 inhibitors
– CD20 monoclonal antibody / bendamustine / fludarabine-cyclophosphamide

MM
• Treatment approach, sequence and combination based on age, fitness and eligibility for auto-HSTC
–
–
–
–
–

Alkylators
Proteasome inhibitor
IMID - Immunomodulatory drugs
CD38 monoclonal antibody
BCMA ADC / CAR-T

Unmet need: Patients who failed - or have become resistant to - standard therapies / drug classes
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LAVA-051 – Patient Characteristics and Time on Treatment
MM/CLL

4/3

Male/Female

5/2

Median age (range)

66 (60-75)

Prior therapies, median (range) – MM/CLL

CD1d MF index* on tumor cells, median (range)

5 (4-6) 4 (3-5)

3 (1.5-7.8)

DLT period

PD
PD
COVID

COVID
PD
PD

MF index = mean fluorescence index
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LAVA-051 – Adverse Events
Cycle 1 Worst grade per patient TEAE Grade ≥2
0.45 g (N=1)
AE

Relatedness

Bone pain
Cancer pain
Contrast media allergy
Decreased appetite
Diarrhea
Drug hypersensitivity
Dyspnea exertional
Fatigue
Hypercalcemia
Hypoalbuminemia
Hypokalemia
Hypomagnesemia
Hypophosphatemia
Infusion related reaction
Lumbar vertebral fracture
Motor dysfunction
Neutropenia
Pain in extremity
Pyrexia
Rhinitis

NS

S

3 g (N=1)
NS

15 g (N=1)
S

NS

S

45 g (N=3)
NS

S

1
1
1
1
1
1A
1
1
1C
1
1C
1C
1C

1E
1
1
1
1
1B
1

Total (N=6)

1D

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1

• Overall well tolerated
• No CRS
• No ICANS
• No DLTs

NS = not suspected; S = suspected
A: Drug hypersensitivity Gr3 reported for CLL patient to allopurinol administered as TLS prophylaxis; allergy to allopurinol confirmed through repeat occurrence to single agent prophylaxis.
B: Fever Gr2 reported for CLL patient in conjunction with 'tumor flare’.
C: Diverse electrolyte imbalances reported for MM patient: hypercalcemia Gr3 and hypomagnesemia Gr2 reported 2 days following 1st treatment - discontinuation of calcium carbonate and colecalciferol, all resolved;
hypophosphatemia Gr2 reported 14 days following 1st treatment - all resolved; hypokalemia Gr2 reported 21 days following 1st treatment - resolved.
D: Neutropenia Gr3 reported for MM patient 14 days following first treatment - readily resolved with one dose of pegfilgrastim.
E: Infusion related reaction Gr2 within 15 minutes of end of infusion; no reappearance during following infusions administered following clemastine and paracetamol prophylaxis.
Data cut-off date of presented data was 30 May 2022
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LAVA-051 - Pharmacokinetics
Dose vs AUC for Cycle 1, Dose 1
Cohorts 1-4

LAVA-051 peak concentrations Cycle 1 - Cohort 4
10,000
Subject ID

8,000

03-001
02-001

6,000

02-002

4,000

01-001

*

03-003

2,000
0

LAVA-051 (pg/mL)

AUC(0-168) (h*pg/mL)

10,000

1,000

Subject ID
01-001

100

03-003
LLOQ

10
1
0.1

0

10

20

30

Dose (μg)

40

50

0

2

4

6

Dose number

* Patient 03-003: Several sampling times at the end of the first infusion and immediately thereafter could not be collected, hence AUC could not be calculated accurately
LLOQ = lower limit of quantification

Pharmacokinetics of LAVA-051 is linear, consistent and predictable
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LAVA-051 – Pharmacodynamics
Dose/
patient ID

Vγ9Vδ2 T cell frequency
(% of CD3+)

% CD25+

% CD69+

ROmax (%)

Baseline

Post-dosing (range)

Baseline

Post-dosing (max)

Baseline

Post-dosing (max)

0.45 g/03-001

0.00

ND

ND

ND

ND

ND

NC

3 g/02-001

0.51

0.31 - 0.74

18.2

51.5

48.5

88.9

2.8

15 g/02-002

1.46

0.02 - 1.08

0.9

7.9

13.3

83.3

5.6

45 g/03-003

0.41

0 - 0.42

15.2

35.6

30.3

86.7

20.9

45 g/01-001

0.45

0 - 0.10

12.5

55.6

25

0

NC

45 g/02-003

0.05

0 - 0.07

0

50.0

0

100

0.6*

RO = Vγ9Vδ2 T cell receptor occupancy; ND = not detectable; NC = ROmax could not be calculated; * ROmax could only be determined at 72 hr after end of infusion

•

Vγ9Vδ2 T cell activation markers (CD25 and CD69) consistently upregulated following dosing, in each dose cohort

•

Maximum measured Vγ9Vδ2 T cell receptor occupancy (RO) increased with higher dose cohorts

•

iNKT cell activation was assessable, and observed, in one patient (cohort 2)

•

No significant increase in the CRS-related cytokine IL-6
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LAVA-051 – Pharmacodynamics
PD parameters reflect changes as expected per MoA
•

Vγ9Vδ2 T cell frequency and activation over time depicted for one patient in Cohort 2, and Vγ9Vδ2 T cell % RO for the
first three cohorts:

= dosing

= missed dose
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LAVA-051 – Potential Signs of Activity
CLL

MM

• Patient with R/R CLL (15 g): temporary enlargement and
tenderness of several involved lymph nodes accompanied by
grade 2 fever during Cycle 1; resembled a tumor-flare reaction

• High-risk MM patient (45 g)

• 4 prior lines of therapy within 6 years from
diagnosis:

• Other causes of enlargement of involved LNs ruled out

⁻

Bortezomib, Cyclo, Dex → auto HSCT

• Patient assessed as having stable disease per iwCLL criteria (2018)

⁻

Carfilzomib, Lenalidomide, Dex

• Percent of clonal B cells in peripheral blood decreased from 41.8%
at baseline to 8.9% at the start of Cycle 4

⁻

Pomalidomide, Dex

⁻

Daratumumab, Dex

• Patient stopped after Cycle 5 due to COVID

• Refractory to last 3 lines of treatment
• 23% reduction in M-protein
• Patient stopped due to COVID

Cell count (x109/L)

1

Lymphocytes

0.1

Clonal B cells

0.01
0

25

50

75

100

125

Treatment days
R/R = Relapsed/Refractory; iwCLL = international workshop on Chronic Lymphocytic Leukemia.
Permission for photo obtained.
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Conclusions
• LAVA-051 is the first of a novel class of bispecific γδ T cell engagers with expected broad therapeutic
window
• LAVA-051 has safely reached 100x the starting dose in CLL and MM
– To date no CRS (ASTCT), no ICANS, and no DLT

• No ADA’s detected to date
• Predictable and linear pharmacokinetics

• PD parameters reflect changes as expected per MoA
– Dose-related immunological activity

• First hints of clinical activity in a CLL patient and MM patient
• Trial continuing, including US sites (IND cleared) and evaluation of s.c. dosing

ASTCT = American Society for Transplantation and Cellular Therapy; ICANS = Immune Effector Cell Associated Neurotoxicity Syndrome; DLT = Dose Limiting Toxicity; ADA = Anti-Drug Antibody; MoA = Mechanism of Action
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