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INNATE: anti-CD40, Sotigalimab, during neoadjuvant short course radiotherapy and chemotherapy  

Background: Rectal Cancer 

Summary:
• Rectal neoadjuvant approach: Excellent platform to test new RT immunotherapy combinations
• Combination of Sotigalimab with radiation and chemotherapy enhanced immune and 

inflammatory responses in the TME and converted cold tumor to hot. 
• Tissue analysis of biopsy specimen allows greater understanding of therapeutic effects and 

mechanism of action of Sotigalimab in combination with chemotherapy and radiotherapy
• Currently analyzing 14 patients pre and post RT for first large assessment. 
Funding: Apexigen, Inc., CPRIT First-time tenure-track faculty award (TAA), and Damon Runyon Clinical Investigator Award (TAA)
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aCD40 in the Tumor Microenvironment

anti-CD40 can impact many players in the tumor microenvironment (TME) in combination with RT

The Problem
• For those less than 50 years old, there is a 4x relative risk of developing rectal 

cancer if born in the 90’s than if born in the 50’s.
• Approximately 50% of patients with locally advanced disease recur within 3 

years following standard-of-care-treatment
• Approved immunotherapies have shown little activity in colorectal cancer 

(CRC) outside of MMR-deficient subtypes

The Standard of Care
• Curative treatment involves radiation (RT), chemotherapy (CT), and surgery
• Total neoadjuvant therapy is a new standard, but there are multiple 

acceptable approaches and sequencing.
• The critical need: To develop new therapeutic approaches to improve survival

anti-CD40 Immunotherapy Opportunity

The Drug
• Sotigalimab (APX005M): Agonistic anti-CD40 Ab with Fc mutation to enhance 

its potency and limit ADCC activity (Filbert, Cancer Imm Immunother, 2021)
• Potential activity in pancreatic cancer (O’Hara, Lancet Oncology, 2021)

RT + anti-CD40, a Promising Combination for 
Immunologically Unresponsive Tumors 

Potential roles of CD40 in modulating RT responses in the TME. (A) RT and anti-CD40
better than either alone in immune resistant tumors (given day 10 and 100ug FGK4.5 q3days
x4). After RT and anti-CD40: (B) greater macrophage (CD11b+F480+) infiltration, (C) greater
inflammatory phenotype, (D) increased DCs (CD11b-CD11c+MHCII+) in draining LN and (E)
greater activated CD8 T cells.

Trial Design for Locally Advanced Rectal Cancer

TME Pre and post Sotigalimab suggests adaptive immune response
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• Radiation Therapy 5Gy x 5 days

4 to 8-week treatment break recommended

• Aged ≥ 18 years
• Newly diagnosed locally advanced rectal 

adenocarcinoma
• Stage III, or high-risk stage II

Consent & Study Enrollment
Randomize  3:2

Arm 1 Arm 2

• Radiation Therapy 5Gy x 5 days
• APX005M 0.3 mg/kg IV on day 3

• mFOLFOX6* x 6 cycles
• APX005M 0.3 mg/kg IV on day 3 

of Cycles 1-5
• mFOLFOX6* x 6 cycles

2-week treatment break

Planned Imaging and Transabdominal Resection per Institutional Standards

* modified FOLFOX 6: oxaliplatin 85mg/m2 IV day 1 + leucovorin 400mg/m2 IV Day 1 + 5-FU 400mg/m2 IV bolus 
followed by 5-FU 2400 mg/m2 continuous infusion over 46 hours every 2 weeks

Follow-up for study outcomes
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BUendan PaXlman

FURm: Nina Sanford
SenW: Monda\, March 22, 2021 4:14 PM
TR: Brendan PaXlman
SXbjecW: RE: TXmor measXrements JVH secXremail

 
CC ϰ͘ϳ͕ AP ϰ͘ϳ͕ LR ϰ͘ϭ 
 
ThankƐ͊ 
 
Fƌom͗ Brendan PaƵlman  
Senƚ͗ MondaǇ͕ March ϮϮ͕ ϮϬϮϭ ϭϮ͗ϯϮ PM 
To͗ Nina Sanford фNina͘SanfordΛUTSoƵƚhǁeƐƚern͘edƵх 
SƵbjecƚ͗ RE͗ TƵmor meaƐƵremenƚƐ JVH ƐecƵremail 
 
Hi Dr͘ Sanford͕  
 
Can ǇoƵ pleaƐe Ɛend ƚhe ƚƵmor meaƐƵremenƚƐ beloǁ͍ 
 
ThankƐ͕ 
 
Bƌendan PaƵlman 
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PD-L1 is induced in macrophages 

Antitumor immune responses to anti-CD40 and RT  

NCT04130854

Macrophage

T cells

Immune Checkpoint Expression

CD40 and CD40LG expression by cell type
• CD4-TH1 expressed CD40LG  
• DCs highest expressors of CD40

In one patient pre and post Sotigalimab:
• 10x Genomics scRNAseq
• There were no DCs, CD4-TH1, or CD8-IFN+/GZMB+ pretreatment
• After treatment there was an induction of each cell subtype
• Transcriptomic changes across many cell subtypes observed
• Full data integration with other patients pending

MQ

B cells

Plasma cells−1

CD4

Treg Fibroblast−2

Endothelial

Plasma cells−2

Plasma cells-3
MEP

CD8 Epi-3

Epi-1

Epi-2

Fibroblast−1

UMAP-1

U
M

PA
-2

A. TME landscape before and after αCD40 and Radiation and emerging of e"ective populations 
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Design
• Stage III or high-risk stage II 

(<1cm to anal ring, cT4, 
3mm MR fascia, no 
sphincter preservation, and 
vascular invasion)

• Randomized 3:2 with total 
accrual goal of 58 patients

• Standard short course RT 
25Gy in 5 fractions

• 3 months of FOLFOX
• APX005M: 3rd day post RT 

and chemo cycles 1-5
• Avoid steroids in pre-med

Endpoints
• Primary: pCR (Null 20% and 

goal is 50% pCR)
• Secondary: safety, 3 yr OS, 3 

yr DFS, toxicity 

Updates
• Opened 6/2020 (UTSW)
• 3 centers open (UTSW, 

OHSU and Wake Forest)
• 25 enrolled
• Pending 7 centers
• 55% <50 yo

Studying Therapeutic Response in Tumors

Treatment timeline

RT 5x5 FOLFOX1 FOLFOX2-5 FOLFOX6

Wk 1          Wk 2-3         Wk 4-5          Wk 6-13       Wk 14-15         Wk 16-23                 WK 18-24 

MRI Surgery
APX005M day 3 of RT and FOLFOX 1 - 5

Biopsy
Blood

Tissue analysis plan

22 patients biopsied pre and post RT

Multiplex IF

MQ

B cells

Plasma cells−1

CD4

Treg Fibroblast−2

Endothelial

Plasma cells−2

Plasma cells-3
MEP

CD8 Epi-3

Epi-1

Epi-2

Fibroblast−1

UMAP-1

U
M

PA
-2

TME landscape: pre and post  αCD40 and Radiation 
Pre-treatment

 Memory−B cells

CD8

DC

Plasma cells−1 CD4−TH1

MQ
MEP

IFNγ+/GZMB+ CD8

EndothelialFibroblast−2

Fibroblast−1

Epi

Plasma cells−2

B cells

CD4U
M

PA
-2

UMAP-1

Post-treatment

Activated DC

αCD40

Radiation

Cytotoxic CD8

CD4- TH1

Immune cells and Radiation and αCD40 mediated response 

í0.15

í0.10

í0.05

0.00

0.05

0.10

CD40 Signaling Pathway

Pre Post

M
ea

n 
Z-

sc
or

e 
ex

pr
es

sio
n í���

���

���

Antigen Processing & Presentation

Pre Post

í0.2

0.0

0.2

Pre Post

   Leukocyte Mediated Cytotoxicity

í0.2

0.0

0.2

0.4

0.6

Pre Post

DNA Damage P53 
Mediated response

í0.4

0.0

0.4

0.8

Pre Post

Treg

Apoptotic Signaling Pathways

4

4

3ITGA5

4

C
D

8

&
'
�
í
7
+
�

C
D

4

B
 c

e
lls

D
C

3
OD
V
P
D
�&
H
OOV
í
�

3
OD
V
P
D
�&
H
OOV
í
�

T
re

g

IF
N

G
+

/G
Z

M
B

+
 C

D
8

M
E

P

E
p
i

M
Q

M
e
m

o
r\
í
%
�F
H
OOV

F
ib

ro
b
OD
V
Wí
�

F
ib

ro
b
OD
V
Wí
�

E
n
d
o
th

e
lia

l

,7*%�

CD
40

LG
CD

40

CD40-CD40LG Mediated by DC-CD4TH1

CD
8

CD
4-

TH
1

CD
4

D
C

B 
ce

lls
Pl

as
m

a 
Ce

lls
-1

Pl
as

m
a 

Ce
lls

-2
Tr

eg
IF

N
G

+/
G

ZM
B+

 C
D

8
M

EP Ep
i

M
Q

M
em

or
y-

B 
ce

lls
Fi

br
ob

la
st

-1
Fi

br
ob

la
st

-2
En

do
th

el
ia

l

Percent Expressed

10
20
30

í0.4

0.0

0.4

Average Expression

P1T1

P1T2

BT
LA

TN
FR

SF
18

CT
LA

4

TI
G

IT

PD
CD

1

H
AV

CR
2

LA
G

3

CD
28

CD
40

LG

TN
FR

SF
4

TN
FR

SF
9

IC
O

S

CD
27

Percent Expressed

10
20
30

í0.4

0.0

0.4

Average Expression

Post

Pre

BT
LA

TN
FR

SF
18

CT
LA

4
TI

G
IT

PD
CD

1
H

AV
CR

2
LA

G
3

CD
28

CD
40

LG
TN

FR
SF

4
TN

FR
SF

9
IC

O
S

CD
27

Immuncheckpoints Expression

Track the origin of CD4 and CD8 by VDJ 
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  CITE-seq is indispensable to bulid robust cell-cell interaction network    
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CITE-seq is indispensable for cell interaction network

Tracked T cell clones were activated 

A patient in the Sotigalimab arm

Plan for thorough tissue analysis… Biopsies: single cell RNAseq with feature barcodes
and T/BCR seq. Whole exome sequencing. Bulk RNAseq. TCRseq when indicated.
Mulitplexed immunofluorescence with the CODEX system. Blood: similar opportunity will
be in conjunction with tissue analysis.

Antitumor effects pre and post Sotigalimab:
• One patient, 10x Genomics scRNAseq cell subset comparison
• Compared CD45+ cells, epithelial cells, and immune checkpoints in T cells

Surface proteome allows critical perspective: RNA vs CITEseq
• Upper: PD-L1 and PD-1 pre-treatment shows epithelial cells 

and fibroblasts express the most PD-L1
• Lower: Post-treatment shows induction of PD-L1 on 

macrophages and PD1 on each lymphocyte subset

TCRseq shows T cell dynamics
• Upper CD4 TCR seq and lower is CD8 TCR seq
• For CD4 there were TCR clones that were identified in the 

post treatment CD4-TH1 subpopulation with new clones
• For CD8 the same story about post treatment in GZMB+ cells

Pre and post RT biopsies. Used for all 
initial tissue analysis


