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STUDY OVERVIEW
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MATERIALS AND METHODS

CLINICAL DATA

DEMOGRAPHICS SAFETY

pembro = pembrolizumab
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* The NanoString® assays and instrumentation used to generate results in this study are for Research Use Only, not
for use in diagnostic procedures.
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Clinical response at 15 months:
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 Response 
Partial Response 

Progressive Disease 

Continuing 

Best overall response rate (BORR) 50% 

Duration of response (DOR) 100% (11/11) 

Progression Free Survival (PFS) 57%

Disease Control Rate (DCR) 59% (13/22)
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Best Overall Response Rate (BORR = CR + PR) 11 (50%)

Disease Control Rate (DCR = CR + PR + SD) 13 (59%)

Complete Response (CR) 9 (41%)

Partial Response (PR) 2 (9%)

Stable Disease (SD) 2 (9%)

Progressive Disease (PD) 9 (41%)
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BIOMARKER DATA: ANALYSIS OF THE TUMOR MICROENVIRONMENT (TME)

NANOSTRING ANALYSIS OF FFPE TUMOR BIOPSIES

IHC ANALYSIS OF FFPE TUMOR BIOPSIES
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Responding patients had a significant 
increase of intratumoral expression of 
Th1-related genes such as STAT4, 
TBX21 (T-bet) and CXCR3 after 1 cycle 
of treatment with the combination of 
IT-tavo-EP and pembrolizumab.

*p ≤ 0.05

mIHC analysis of FFPE tumor biopsies revealed a significant increase in intratumoral CD8+ T cells after a single cycle of 
combination treatment. Spatial analysis showed a significant increase in the number of FoxP3+ cells < 15 µm from CD8+ T cells 
in patients after a single cycle of treatment. Post-treatment, non-responders showed a significantly higher amount of FoxP3+ 

cells < 15 µm from CD8+ T cells when compared to responders. 

Pre-Tx C2D1

p < 0.05

500

0

1500

2000
3000

4000

1000D
e

n
si

ty
(I

n
tr

a
tu

m
o

ra
l C

D
8

+
 T

 c
e

lls
 )

0

Pre-Tx

100

200

300

800

p < 0.005

C2D1
-100

C
o

u
n

t

(C
D

8
+
 w

it
hi

n 
15

μ
m

 o
f F

ox
P

3)

p < 0.05

NR R

800

600

400

200

0

C
2

D
1 

C
o

u
n

t 

(C
D

8
+
 w

it
hi

n 
15

μ
m

 o
f F

ox
P

3)



BIOMARKER DATA: RELATIONSHIP OF TME AND PERIPHERAL RESPONSE

(A) Tumor biopsies of enrolled patients pre-treatment had low TCR clonality that correlates with the Tumor Inflammation 
Signature (TIS) score (NanoString® Technologies). Combination IT-tavo-EP and pembrolizumab therapy increased 
intratumoral TCR clonality in responding patients after treatment compared to non-responders. (B) Responding patients 
had a significant post-treatment increase of intratumoral TCR clonality compared to PBMC in the periphery. (C) Post-
treatment TCR clonality in tumors correlated strongly with the treatment-related increase of proliferating PD1+TIGIT+CD8+ T 
cells. These exhausted T cells were significantly elevated in the periphery of patients after treatment. Only responding 
patients had a significant increase in circulating PD-1+TIGIT+ T cells.
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Contact Dr. Alain Algazi with any questions:

Alain.Algazi@ucsf.edu

Associated  data highlights connected immunological mechanisms that positively impact 

Responding patients had a significant treatment-related increase in the density of intratumoral 
CD8+ T cells coupled with a significant increase of intratumoral Th1-related gene expression

Spatial analysis revealed a significant post-treatment increase of FoxP3+ cells < 15 µm from CD8+ T 
cells in non-responding patients

Tumor biopsies from pre-treatment timepoints had a low overall TlS score (average score of -0.37) 
as expected, yet still positively correlated with intratumoral TCR clonality

Intratumoral TCR clonality significantly increased after a single cycle of treatment

Responders had low peripheral TCR clonality with significantly higher intratumoral TCR clonality 
after treatment but in non-responders, this relationship was inverted with no significance noted

Proliferating exhausted peripheral CD8+ T cells significantly correlated with intratumoral TCR 
clonality 

The percentage of exhausted CD8+ T cells significantly increased after combination treatment, 
with only responding patients maintaining a significant increase in total proliferating exhausted T 
cells

SUMMARY

Clinical data suggests combination IT-tavo-EP continues to be an effective therapeutic modality in 
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CONCLUSION

Durable clinical responses continue to demonstrate that this combination therapy is a promising 

+  
spatial proximity to suppressive FoxP3+ cells in responding patients. Additionally, increased treatment-
related intratumoral TCR clonality and proliferating exhausted T cells in the periphery of responding 
patients ex

robust intratumoral and systemic anti-tumor responses, which support improved clinical outcomes in 
patients predicted not to respond to anti-PD-1 therapy.
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Best overall response rate (BORR) of 50% (11/22); (42.9% [9/21] achieved RECIST v1.1 BORR)

Complete response (CR) rate of 41% (9/22); (38.1% [8/21] achieved RECIST v1.1 durable CR)

Disease control rate (DCR) of 59% (13/22); (52% [11/21] achieved RECIST v1.1 DCR)

Progression free survival (PFS) of 57% at 15 months 

Duration of response (DOR) of 100% (11/11)
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