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Poster 1366

Dual immune checkpoint blockade 

enhances the anti-tumor activity of 

trastuzumab deruxtecan in preclinical 

models

Objective
• To evaluate the immunomodulatory effects of trastuzumab deruxtecan (T-DXd) and 

determine the preclinical anti-tumor activity of T-DXd in combination with dual immune 

checkpoint blockade (ICB).

Conclusions
• T-DXd induced ATP secretion, NKG2D ligand expression, and immune cell activation in 

vitro.

• In a hHER2 expressing EMT6 tumor model, the anti-tumor activity of T-DXd was enhanced 

when combined with inhibitors of PD-L1 plus CTLA-4, or a monovalent bispecific aPD-

1/TIGIT antibody (a murine surrogate for rilvegostomig/AZD2936). 

• In a humanised Caki-1 model, the anti-tumor activity of T-DXd was enhanced when 

combined with volrustomig/MEDI5752 – a novel aPD-1/CTLA-4 monovalent bispecific 

antibody.

• These data provide scientific rationale for combining T-DXd with immuno-oncology (IO) 

agents targeting CTLA-4 or TIGIT, in addition to the PD-1/PD-L1 axis.

Introduction

• Trastuzumab deruxtecan (T-DXd) is an antibody-drug conjugate (ADC) composed of an anti-HER2 

antibody, a cleavable tetrapeptide-based linker, and a topoisomerase I inhibitor payload1-4.

• Clinical trials have highlighted the potential benefit in combining T-DXd with immuno-oncology (IO) 

therapeutics, such as durvalumab (aPD-L1)5.

• Monovalent bispecific antibodies, such as volrustomig/MEDI5752 (aPD-1/CTLA-4) and 

rilvegostomig/AZD2936 (aPD-1/TIGIT) are currently in Ph III clinical trials6,7.

Methods

In vitro 

• 5 human cell lines (NCI-N87, KPL-4, SK-BR-3, HCC-1954, MDA-MB-157) were treated with nab-paclitaxel, doxorubicin, or deruxtecan 

and assessed for secretion of ATP, and expression of NKG2D ligands.

• Supernatants from treated cells were added to isolated human immune cells, and their activation status assessed via flow cytometry.

In vivo studies in an immunocompetent hHER2-expressing EMT6 tumor model

• BALB/c mice bearing hHER2-expressing murine EMT6 tumors were treated with T-DXd ± aPD-L1, aPD-L1 plus aCTLA-4, or a murine 

surrogate monovalent bispecific aPD-1/TIGIT antibody. Anti-tumor efficacy or tumoral pharmacodynamic changes were evaluated8.

In vivo efficacy in a humanized Caki-1 mouse model 

• Immunocompromised NSG mice were engrafted with hematopoietic stem cells (HSCs) derived from human cord blood, and implanted 

with the human renal cell carcinoma line, Caki-1.

• huCaki-1 tumor-bearing mice were treated with T-DXd + volrustomig (a monovalent bispecific antibody targeting PD-1 and CTLA-4). 

Anti-tumor efficacy and peripheral blood pharmacodynamic changes were evaluated8.
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Plain language summary

Why did we perform this research? 

To understand whether a drug called trastuzumab deruxtecan can help stimulate the 

immune system to attack tumor cells, and whether it might work well with other 

anticancer therapies known to act on the immune system.

How did we perform this research?

Genetically engineered cells and mice were treated with trastuzumab deruxtecan, either 

alone, or in combination with other therapies. Similar combinations were also tested in 

mice engrafted with human immune cells. These combinations were then tested for their 

ability to stimulate the immune system, kill cancer cells and shrink tumors.

What were the findings of this research? 

Trastuzumab deruxtecan helped cancer-fighting immune cells to infiltrate tumors, 

and increased the effectiveness of novel anticancer treatments that stimulate the immune 

system.

What are the implications of this research? 

These laboratory results may inform future clinical studies investigating trastuzumab 

deruxtecan in combination with next-generation immunotherapies, potentially driving 

deeper and more durable responses.

DXd activates immune cells in vitro

Enhanced anti-tumor activity with aPD-L1 + aCTLA-4 + T-DXd 

T-DXd alters tumor-infiltrating lymphocyte profile

Enhanced anti-tumor activity with volrustomig + T-DXd in a huCaki-1 model

Figure 4. Enhanced durability of response when T-DXd is combined with volrustomig. (A) T-DXd administered IV on day

0, volrustomig dosed biweekly IP for 8 doses. (B) Increase in T cell abundance, proliferation (Ki67), and effector function

(GrzB) versus vehicle control in peripheral blood analyzed via flow cytometry on day 10 (2 days post 3rd volrustomig

dose).*, P <0.05; **, P <0.01; ***, P <0.001. One-way ANOVA with Tukey’s multiple comparisons test.
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Figure 3. T-DXd enhances the anti-tumor activity of combination aPD-L1 + aCTLA-4 antibody treatment in a syngeneic

hHER2 EMT6 model. 5x106 hHER2 EMT6 cells were implanted subcutaneously into the flank of BALB/c mice (n=10).

Treatment was initiated 7 days later. T-DXd (10 mg/kg) was administered IV on treatment days 0 and 7. IO agents (10

mg/kg) were administered IP on treatment days 0, 3, 7 & 10. Complete response rates (CR) are shown.
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Figure 1. T-DXd induces ATP secretion, NKG2D ligand expression, and activates immune cells.

A panel of 5 human cell lines (NCI-N87, KPL-4, SK-BR-3, HCC-1954, and MDA-MB-157) were

treated in vitro with nab-paclitaxel, doxorubicin, or deruxtecan at concentrations driving 100%

growth rate inhibition (GRI100) for 3 days. (A) Tumor cell secretion of ATP was assessed via

luminometry. (B) Treated tumor cells were assessed for expression of NKG2D ligands via flow

cytometry. (C) Supernatants from treated tumor cells were added to human T cells. T cell

expression of CD25 was assessed via flow cytometry. (D) Supernatants from treated tumor cells

were added to CD14+ macrophages isolated from human PBMCs. Macrophage HLA-DR

expression was assessed via flow cytometry. *, P <0.05. Paired t-test
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Enhanced anti-tumor activity with aPD-L1/TIGIT + T-DXd 

Figure 2. T-DXd increases tumoral abundance of NK cells (CD3- NKp46+), T cells (CD3+), and

PD-1+, and TIGIT+ CD8+ T cells. 5x106 EMT6 hHER2 cells were implanted subcutaneously into

the flank of BALB/c mice and treated with 10 mg/kg T-DXd. Tumors were collected on days 3

and 10 post treatment and their immune content (CD45+ cells) profiled via flow cytometry (n=6-

8).*, P <0.05. Unpaired t-test.
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✱✱✱Treatment
Dose

(mg/kg)

GRI

(%)
P value CR

aPD-L1 10 46.2 < 0.05 1/10

T-DXd 10 53.2 < 0.01 0/10

aPD-L1

T-DXd

10

10
108.2 < 0.001 1/10

Treatment
Dose

(mg/kg)

GRI

(%)
P value CR

aPD-L1

aCTLA-4

10

10
86.2 < 0.05 3/10

T-DXd 10 53.2 < 0.01 0/10

aPD-L1

aCTLA-4

T-DXd

10

10

10

171.9 < 0.001 7/10

Treatment
Dose

(mg/kg)

GRI

(%)
P value CR

aPD-1/TIGIT 10 120.3 < 0.05 3/10

T-DXd 10 53.2 < 0.01 0/10

aPD-1/TIGIT

T-DXd

10

10
181.2 < 0.001 6/10

Vehicle

Volrustomig

T-DXd

Volrustomig + T-DXd

Treatment
Dose

(mg/kg)

GRI

(%)
P value

Volrustomig 10 92.4 0.082

T-DXd 10 79.2 0.074

Volrustomig

T-DXd

10

10
115.5 < 0.05

Table 1. Growth rate inhibition (aPD-L1 + T-DXd) Table 2. Growth rate inhibition (aPD-L1 + aCTLA-4 + T-DXd)
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Figure 5. T-DXd enhances the anti-tumor activity of a monovalent bispecific aPD-1/TIGIT antibody in a syngeneic

hHER2 EMT6 model. 5x106 hHER2 EMT6 cells were implanted subcutaneously into the flank of BALB/c mice (n=10).

Treatment was initiated 7 days later. T-DXd (10 mg/kg) was administered IV on treatment days 0 and 7. aPD-1/TIGIT (10

mg/kg) was administered IP on treatment days 0, 3, 7 & 10. Complete response rates (CR) are shown.

aPD-1/TIGIT + T-DXd enhances tumoral NK cell and CD8+ T cell content

Figure 6. Combination aPD-1/TIGIT + T-DXd enhances tumoral NK (CD3- NKp46+) and CD8+ T cell (CD3+ CD8+)

abundance in a syngeneic hHER2 EMT6 model. 5x106 hHER2 EMT6 cells were implanted subcutaneously into the flank

of BALB/c mice (n=10). Treatment was initiated 7 days later. T-DXd (10 mg/kg) was administered IV on treatment day 0.

aPD-1/TIGIT (10 mg/kg) was administered IP on treatment days 0, 3 & 7. Tumors were collected on day 8 post

treatment and their immune content (CD45+ cells) assessed via flow cytometry.*, P <0.05; **, P <0.01; ***, P <0.001.

One-way ANOVA with Tukey’s multiple comparisons test.

Table 3. Growth rate inhibition (volrustomig + T-DXd)

Table 4. Growth rate inhibition (aPD-1/TIGIT + T-DXd)

Vehicle aPD-1/TIGIT  T-DXd aPD-1/TIGIT + T-DXd

Vehicle T-DXd Vehicle Volrustomig T-DXd Volrustomig + T-DXd

0.25

0.5

1

2

4

8

16

32

64

ATP

F
o
ld

 c
h
a
n
g
e
 v

 u
n
tr

e
a
te

d

0.0

0.5

1.0

1.5

2.0

CD25+ T cells

C
D

3
+

 C
D

2
5
+

o
f 
liv

e
 c

e
lls

 (
%

)

✱

Untreated Nab-paclitaxel Doxorubicin Deruxtecan

GRI: growth rate inhibition versus vehicle control8, day 0-15 post treatment start, 

Mann-Whitney t-test; CR: complete response rate.
GRI: growth rate inhibition versus vehicle control8, day 0-15 post treatment start, 

Mann-Whitney t-test; CR: complete response rate.

GRI: growth rate inhibition versus vehicle control8, day 0-15 post treatment start, Mann-Whitney t-test; CR: complete response rate.

GRI: growth rate inhibition versus vehicle control8. Day 0-31 post treatment start. 

Mann-Whitney t-test.
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Treatment
Dose

(mg/kg)

Growth rate

(median)

Growth rate 

(SD)
P value CR

aPD-L1

T-DXd

10

10
0.0022 0.0243 N/A 1/10

aPD-L1

aCTLA-4

T-DXd

10

10

10

-0.0563 0.0335 < 0.05 7/10

aPD-1/TIGIT

T-DXd

10

10
-0.0426 0.0413 < 0.05 6/10

Dual ICB + T-DXd is superior to aPD-L1 + T-DXd in a hHER2 EMT6 model

Table 5. Growth rate comparison versus aPD-L1 + T-DXd

Growth rate data from Figures 3 and 5 used. Mann-Whitney t-test. SD: standard deviation. CR: complete response rate. 
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