
 NG-641 is a novel tumor-
selective adenoviral vector that 
expresses four potent 
immunostimulatory transgenes: 
a fibroblast activation protein-
directed bi-specific T-cell 
activator antibody, CXCL9, 
CXCL10 and IFNα2 

‒ Therapeutic approaches to re-
programme immunosuppressive TMEs 
may improve responsiveness to 
immunotherapy

‒ NG-641 combines systemic delivery 
with localized activity at both primary 
and metastatic tumors

• The phase 1a/1b NEBULA study 
will assess NG-641 in combination 
with nivolumab in patients with 
advanced/metastatic epithelial 
tumors

• Safety and tolerability will be 
assessed using a BOIN dose-
escalation design 

• Pharmacodynamic outcomes, 
including immune/inflammatory 
responses and cytokine 
production will be assessed
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Abstract 
#TPS2682

 PD-1 inhibitors have demonstrated significant clinical activity in multiple tumor types, 
however, many patients still relapse or do not respond

 Novel strategies to either increase depth and durability of response with immune 
checkpoint inhibitors or to provide effective treatment options after resistance are 
therefore a critical unmet need in oncology

 Broadly, three underlying mechanisms of primary resistance to programmed death 1 
(PD-1) inhibitors have been identified: 

‒ Low levels of inflammation and associated immune cell infiltration
‒ Low levels of tumor mutational burden (TMB) 
‒ Highly immunosuppressive tumor microenvironments (TME), characterized by high 

levels of vascular endothelial growth factor expression and cancer associated 
fibroblasts (CAFs)1 

 As such, therapeutic approaches to re-programme TMEs to address these 
immunosuppressive characteristics may improve responsiveness to immunotherapy

1. Cristescu R, Mogg R, Ayers M, et al. Science. 2018;362:eaar3593. 2. Krige D, Fakih M, Rosen L, et al. 
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 T-SIGn vectors are designed to drive sustained re-programming of immunosuppressive 
TMEs by selectively expressing immunostimulatory payloads within the TME (Figure 1) 

‒ This approach allows potent combination therapeutics to be produced locally, 
helping convert tumors from a “cold” to “hot” phenotype

‒ It is hypothesised that the different transgenes expressed by each vector will allow 
differing TME types (e.g., immune-excluded, immune-inflamed) to be re-
programmed to allow functional anti-cancer immune responses

 Evidence of immune system stimulation (CD8+ T-cell infiltration), even in “immune desert” 
cancer phenotypes has also been observed with the “empty” parent vector 
enadenotucirev2

 Addition of immunostimulatory transgenes should further increase this effect, as shown in 
a phase 1 trial with a related T-SIGn vector where marked and sustained elevations in 
inflammatory cytokines were observed without the toxicities associated with systemic 
administration of the transgene product3

‒ For further information see poster 2559
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 Nivolumab is a PD-1 inhibitor approved for the treatment of a range of advanced 
malignancies
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NG-641
 NG-641 is a next-generation blood-stable and transgene-armed T-SIGn adenoviral 

vector that shows potent preclinical immunostimulatory activity
 An ongoing first-in-human Phase 1a dose-escalation study is currently assessing NG-

641 in advanced cancers (STAR; NCT04053283), with encouraging preliminary 
safety/tolerability and pharmacodynamic results

 NG-641 encodes four transgenes designed to target immunosuppressive stromal TMEs 
to re-programme them and promote functional anti-cancer immune responses: 

‒ A fibroblast activating protein (FAP)-directed bi-specific T-cell activator antibody to 
crosslink T cells to FAP+ CAFs, leading to immune activation and subsequent 
killing of this immunosuppressive cell population 

‒ Interferon alpha 2 to enhance FAP-TAc induced T-cell activation, activate innate 
cells such as monocyte-derived dendritic cells, promote proinflammatory tumor
microenvironments and drive tumor antigen specific T-cell killing of cancer cells 

‒ C-X-C motif chemokine ligands (CXCL) 9 and 10 to induce T-cell migration to the 
site of viral replication and transgene chemokine expression

Nivolumab

NEBULA study design

 NEBULA is a multicenter, open-label, dose-escalating, phase 1a/1b study of NG-641 
in combination with nivolumab (NCT05043714; Figure 2) 

 During phase 1a, patients will receive escalating doses of IV NG-641 according to a 
Bayesian Optimal Interval design 

‒ Patients eligible for phase 1a must have received prior PD-1/PD-L1 inhibition 
as part of any line of therapy 

 Phase 1b will further investigate the selected dose regimen in patients with primary 
resistance to PD-1 inhibition 

 The combination of NG-641 and nivolumab is expected to provide complementary 
mechanisms of action to overcome immunosuppressive TMEs, induce T-cell 
migration and remove PD-1-based inhibition of T cells

 In both phases, patients will receive a fixed-dose of nivolumab (480 mg IV) on Day 
15 and then every 4 weeks thereafter for up to 8 cycles

 Key study objectives are shown in Table 1

 Pharmacokinetics and immunogenicity of NG-641 will be assessed
 Pharmacodynamic outcomes:

‒ Analyses of tumor tissue (serial biopsies at baseline and Day 15 of cycles 
1-3 [cycles 1-2 only in Phase 1b]) will explore virus replication, transgene 
expression, immune/inflammatory responses and effects on CAFs by 
immunohistochemistry and gene expression analysis 

‒ Analyses of serial blood samples will explore cytokine production and 
changes in peripheral immune cell subsets

 Up to 30 patients will be enrolled in Phase 1a 
 Enrolment in to the first cohort is ongoing 
 Three sites in the USA and UK are currently 

included in the study, with further 
Investigators sought

‒ The Clatterbridge Cancer Centre NHS 
Foundation Trust

‒ Oxford University Hospitals NHS 
Foundation Trust

‒ UCLA Medical Center
 Opening of sites in Spain is planned

Table 1. Key study objectives

Primary

•Safety and tolerability of NG-641 + nivolumab, and recommended dose for further 
development

Secondary

•Preliminary anti-tumor activity of NG-641 + nivolumab

Figure 2. NEBULA study design

Patients with metastatic and/or 
advanced epithelial tumors after prior 
anti–PD-1/ PD-L1 therapy, including:
 Urothelial carcinoma
 Renal cell carcinoma
 SCCHN
 MSI-high/dMMR cancer
 NSCLC
 Uterine/endometrial cancer
 Cervical cancer
 Oesophageal cancer
 Gastric cancer
 TNBC
 Cutaneous squamous cell 

carcinoma
 Hepatocellular carcinoma
 TMB-high tumors
 Biliary tract  cancer
Key exclusion criteria include:
 Active infections, viral disease 

or autoimmune disease
 Acute kidney injury/renal impairment 

or interstitial lung disease
 Risk factors for bleeding/clotting 

events, bowel obstruction 
or tumor flare

v

a BOIN design
Abbreviations: dMMR; deficient mis-match repair; MSI=microsatellite instability; NSCLC=non-small cell lung cancer; SCCHN=squamous cell carcinoma of the head and neck; TMB=tumor mutation burden; TNBC=triple negative breast cancer

NG-641 + nivolumab: proposed MoA
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Dose Level 1
(1×1012 vp D1, 3, 5)

Dose Level 2
(1×1012 vp D1; 3×1012 vp D3, 5)

Dose Level -1
(6×1011 vp D1, 3, 5)

Safety and tolerability

Safety and tolerability

Safety and tolerability

Dose Level 4
(1×1012 vp D1; 1×1013 vp D3, 5)

Dose Level 3
(1×1012 vp D1; 6×1012 vp D3, 5)

Safety and tolerability

At all dose levels: Nivolumab 480 mg Q4W 
(Day 15) for 8 cycles 
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NG-641 + nivolumab
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Figure 1. T-SIGn vectors combine systemic intravenous (IV) delivery with localized activity 

Ad=adenovirus type; TME=tumor microenvironment

Stroma-targeted bispecific T-
cell activator

Tumor cell

Delivered
NG-641

Virus
genome

Transgene RNA

T cell

Viral replication

Release of virus
progeny & cell lysis

TCRTumor-associated
fibroblast

FAP

CD3

aFAP
bispecific

CXCL9, CXCL10
T-cell recruitment

DC activation 
and

T-cell priming

IFNα

Immuno-enhancers

Dendritic
cell

MHC

Activation

Killing

aFAP=anti fibroblast activation protein; DC=dendritic cell; MHC=major histocompatibility complex; TCR=T cell receptor.

Nivolumab
Blocking of PD-1 on T cells to prevent negative 

regulation by tumor cells
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