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Study D
esign and O

bjectives  
W

e 
evaluated 

a 
novel 

vaccination 
platform

 
based 

on 
tw

o 
replication-deficient 

viruses, 
chim

panzee 
adenovirus C

hA
dO

x1 and M
VA

, targeting the oncofoetal antigen 5T4 in early stage prostate cancer patients.  
The study arm

s are show
n on the right. 

 P
rim

ary objectives:       
 

 - S
afety and im

m
unogenicity (ex vivo IFN

γ E
LIS

P
O

T) 
 S

econdary objectives:  
 

 - Tum
our im

m
une infiltration into the prostate  

                                     
 

   (IH
C

 of FFP
E

 tissue, flow
 cytom

etry of fresh tissue) 
                                     

 
 - S

erum
 P

S
A level change secondary to vaccination  

E
xploratory objectives: 

 
 - P

henotype and functional profile of P
B

M
C

s  
                                     

 
 - T cell epitope m

apping 
 

The study w
as funded by the European U

nion Seventh Fram
ew

ork Program
m

e under grant A
greem

ent N
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PR
O

VE) 

Study R
esults 

C
onclusions 

   
Illustrative patient VA

N
-010 results: ex vivo ELISPO

T, flow
 cytom

etry of PB
M

C
s and TILs, PSA kinetics and IH

C
   

In the E
LIS

P
O

T assay, the overlapping peptides spanning the entire 5T4 protein 
have been split into 8 pools (10 peptides per pool). The response to each 
individual pool is show

n in a different colour. The m
agnitude and kinetics of the 

5T4 T cell response are show
n in 2 illustrative patients: one patient (VA

N
-023) 

w
as random

ised to the standard vaccination regim
en, another (VA

N
-007) – to the 

accelerated im
m

unisation schedule. P indicates prim
e w

ith C
hA

dO
x.5T4; B

 
indicates boost w

ith M
VA

.5T4. 

 Level of serum
 PSA sub-form

s is increased  
follow

ing vaccination 
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• 
B

oth C
hA

d and M
VA vaccines w

ere w
ell tolerated in all subjects 

 • 
C

lear evidence of breaking tolerance 
- 

E
x vivo 5T4-specific C

D
8 and C

D
4 T cell responses w

ere induced in the m
ajority of  

    vaccinees 
- 

5T4-specific C
D

4 and C
D

8 T cells w
ere expanded from

 fresh prostate tissue  
    of im

m
unised subjects  

-   C
D

8 T cell infiltration w
as detected in the FFP

E
 surgical specim

ens of the  
    vaccinated patients  
 • 

Intriguing transient increase in P
S

A in the m
ajority of the vaccinated patients 
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Vaccination induces transient increase in serum
 PSA 
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5T4-specific T-cell responses to vaccination m
easured by IFN

γ E
LIS

P
O

T. B
lood 

sam
ples from

 vaccinated patients have been collected on the day of each vaccination, 
7-14 days after each vaccination and at the follow

-up visits up to w
eek 48. The 

P
B

M
C

s have been exposed to the 5T4 peptide pools for 18 hours and and the 
num

bers of the antigen-specific T cells secreting IFN
-γ have been calculated per one 

m
illion of P

B
M

C
s. The graphs represent an average num

ber of 5T4-specific T cells at 
each tim

epoint in tw
o study arm

s.  

A P
S

A level kinetics averaged for 12 vaccinated patients 
in the active surveillance (A

S
) arm

 during the study period 
is show

n on the left. There is a statistically significant 
transient 

increase 
in 

P
S

A 
at 

w
eek 

4 
com

pared 
to 

baseline. The graph on the right show
s a m

axim
um

 P
S

A 
level at any tim

epoint com
pared to baseline for each A

S
 

patient.  

5T4-specific T-cell responses to vaccination m
easured by 

IFN
γ E

LIS
P

O
T. P

eak response, expressed as  a num
ber 

of the antigen-specific T cells secreting IFN
γ per one 

m
illion of P

B
M

C
s, in each patient w

ho m
ounted the 5T4-

specific 
T 

cells 
response 

follow
ing 

vaccination 
w

as 
com

pared to the 5T4 response detected at baseline. B
ars 

represent m
edians.  
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Vaccination induces T cell response to a broad  
range of 5T4 T cell epitopes  
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Vaccination induces ex vivo 5T4 T cell response   
in the m

ajority of patients  

A
D

VA
N

C
E trial of  C

hA
dO

x1-M
VA 5T4 vaccine in com

bination w
ith N

ivolum
ab w

ill com
m

ence in the sum
m

er 2018 

VA
N

-010 w
as random

sied to the accelerated regim
en to 

receive the C
hA

d vaccine at w
eek 0, M

VA at w
eek 1 and 

to undergo surgery at w
eek 4. B

lood sam
ples w

ere 
collected at each clinic visit for IFN

γ E
LIS

P
O

T assay. 
The 5T4-specific T cell response peaked one w

eek after 
the boosting M

VA
.5T4 im

m
unisation. 

P
B

M
C

s and prostate surgical specim
ens w

ere cultured either in m
edium

 alone or in the presence 
of the total 5T4 peptide pool to expand the relatively infrequent 5T4-specific T cells for further 
analysis by cytokine flow

 cytom
etry. ~0.2%

 of C
D

8 T cells in the blood and ~1%
 in the prostate 

secreted IFN
γ and TN

Fα in response to 5T4 peptide pool stim
ulation. B

oth sam
ples w

ere 
collected at w

eek 4 on the study. R
10-R

10 denotes the 5T4 antigen naïve T cells; 5T4-5T4 
denotes the T cells expanded in the presence of 5T4 peptide pool.  

Free P
S

A (P
S

A
/F) and intact P

S
A (P

S
A

/I) have m
ore rapid elim

ination 
kinetics com

pared to the total P
S

A (P
S

A
/T). Therefore, these sub-

form
s could be a m

ore sensitive readout of the vaccine effect on the 
target organ. A

s show
n on the graph, there w

as an 80%
 increase over 

the baseline in the level of both intact and free P
S

A sub-form
s 

follow
ing vaccination.  

C
onsecutive sections of the FFP

E
 surgical specim

en w
ere 

stained for C
D

3, C
D

8, C
D

68 and P
D

-L1 expression. The 
staining of paired pre-treatm

ent biopsy sam
ples is underw

ay 
to quantify densities of im

m
une cell subsets by digital im

age 
analysis (to be perform

ed by D
efiniens). 

5T4-specific T cell response is  
detected ex vivo  

5T4-specific C
D

8 T cells secreting IFN
-γ and TN

F-α are  
expanded from

 the blood and prostate tissue 

PB
M

C
s 

TILs 

Im
m

une cell infiltration including C
D

8 T cells  
is detected in prostate tissue by IH

C
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