
Introduction
A

ccum
ulating data indicate that the efficient 

induction of antigen-specific cytotoxic C
D

8+
 T cells 

characterizing viral infections is caused by cross-
prim

ing w
here initially infected D

C
s produce a unique 

set of inflam
m

atory factors that recruit and activate 
non-infected “bystander” D

C
s

1, 2. O
ur D

C
-based vaccine 

concept (IN
TU

VA
X

) is guided by such ”bystander” 
view

 and accordingly, w
e have developed a cellular 

adjuvant consisting of pre-activated m
onocyte-derived 

D
C

s (activated by a novel activation cocktail) producing 
high levels of D

C
-recruiting and D

C
-activating factors 

in a sustained fashion (actively secreting these factors 
at the tim

e of injection). This concept doesn´t require 
M

H
C

-com
patibility betw

een injected cells and the 
patient and therefore introduces the possibility of using 
pre-produced and freeze-stored D

C
s from

 healthy blood 
donors as an “off-the- shelf” im

m
une enhancer. The 

use of M
H

C
-incom

patible allogeneic D
C

s w
ill further 

induce a local rejection process at the vaccination site 
that is expected to further enhance recruitm

ent and 
m

aturation of endogenous “bystander” D
C

s
2. 

The IN
TU

VA
X

 concept is aim
ed to target the patient-

specific neoantigen repertoire and circum
vent problem

s 
associated w

ith ex-vivo production of neoantigen-based 
vaccines by using the patient’s ow

n tum
or as a direct 

antigen source by in situ (intratum
oral) adm

inistration 
of IN

TU
VA

X
. The im

m
une-enhancing role w

ould be 
to recruit and activate the patient’s endogenous D

C
s 

and D
C

 precursors to the tum
or site w

here they w
ill 

encounter and engulf dying tum
or cells and/or tum

or cell 
debris, including the full array of “personal” neoantigens. 
These recruited endogenous D

C
s, loaded w

ith relevant 
tum

or antigens, w
ill finally m

igrate to the tum
or-draining 

lym
ph node w

here they w
ill prim

e tum
or-specific T cells, 

including cytotoxic C
D

8+
 T cells. 

Production of IN
TU

VA
X

IN
TU

VA
X

 cells w
ere produced according to G

M
P

 
guidelines, using leukapheresis-derived m

onocytes 
obtained from

 one healthy blood donor as starting 
m

aterial. The enriched m
onocyte fraction w

as 
differentiated into im

m
ature D

C
 in culture bags using 

G
M

-C
SF and IL-4 and m

atured for 18 hours using a 
novel activation cocktail. This vaccine production platform

 
has been show

n to be robust and reproducible resulting 
in a drug product (IN

TU
VA

X
), releasing high levels of 

T-helper 1 associated chem
okines and cytokines at the 

tim
e of adm

inistration. Frozen vaccine cells have show
n a 

high and reproducible quality after thaw
ing and shelf life 

in frozen condition (-150°C
) is >

 1 year.

S
tudy design

The study w
as a prospective single arm

ed, open label 
phase I/II-study in patients w

ith advanced hepatocelluar 
carcinom

a (H
C

C) (C
linicalTrials.gov, N

C
T01525017). Study 

prim
ary endpoint w

as safety and secondary endpoints 
included im

m
unological response and clinical efficacy. 

Eleven H
C

C
 patients w

ere included in the im
m

unological 
and safety sets. After an am

endm
ent in the study protocol 

one patient w
ith bile duct cancer w

as also incuded.

Intratum
orally injected pro-inflam

m
atory allogeneic  

dendritic cells as im
m

une enhancers – A phase I/II study 
in patients w

ith advanced hepatocellular carcinom
a
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Three doses of vaccine cells (10 or 20 m
illion cells/

dose at day 0, 14 and 3 – 4 w
eeks after the second 

vaccination) w
ere intratum

orally injected into a liver 
lesion by ultrasonic guidance. The first seven H

C
C

 
patients w

ere treated w
ith IN

TU
VA

X
 at the starting 

dose level of 10 x 10
6 cells, and the follow

ing four 
patients w

ere treated w
ith IN

TU
VA

X
 at the starting 

dose level of 20 x 10
6 cells. N

ine out of 11 patients 
recieved all 3 vaccine doses. S

ix of these 9 fully treated 
patients had received prior first-line system

ic treatm
ent 

w
ith sorafenib w

hile 3 patients w
ere treatm

ent-naive as 
to system

ic treatm
ent.

D
etection of tum

or-specific 
C

D
8+

 T cells
Frozen patient P

B
M

C
 taken before the first dose of 

IN
TU

VA
X

 and one w
eek after the third dose of IN

TU
VA

X
 

w
ere analysed. M

ixes of overlapping peptides for alpha 
feto protein (A

FP) and hum
an telom

erase reverse 
transcriptase (hTER

T) w
ere added at a final concentration 

for each peptide m
ix of 10 ug/m

L. U
sing overlapping 

peptides spanning an entire protein sequence, C
D

8+
 

T-cell responses can thus be detected to m
ultiple 

epitopes, regardless of H
LA

 type
3. The peptide m

ixes 
w

ere produced by JP
T Peptide Technologies G

m
bH

, 
B

erlin, G
erm

any. A
 C

D
8 T C

ell D
etection cocktail 

consisting of a FITC
-conjugated antibody against IFN

 
gam

m
a and A

P
C

-C
y7-conjugated anti-C

D
8 w

as used. 

Patient characteristics
H

C
C

 patients: 9 m
ales and 2 fem

ales. A
ge: M

edian 65 
years (range 58 – 74). C

hild-P
ugh (C

P) status: 3 patients 
w

ith C
P

 status A
5 and 9 patients w

ith C
P

 status A6. Four 
patients received Intuvax as first line system

ic treatm
ent 

w
hile 7 patients received Intuvax as second-line system

ic 
treatm

ent after progression on sorafenib. N
ine out of 11 

patients w
here fully treated w

ith 3 vaccine doses. 

C
holangiosarcom

a: O
ne 65 year old m

ale patient w
ith 

C
P

 A
6 liver status w

ho received all three Intuvax doses in 
conjuction w

ith trans-arterial chem
oem

bolization (TA
C

E).

S
afety

The safety profile w
as excellent except for the tw

o SA
Es 

that w
ere assessed as related to IN

TU
VA

X
 and w

hich 
consisted of fever (up to 39°C

) that led to hospitalization 
for 3 – 5 days follow

ing vaccination. U
rine and blood 

cultures w
ere negative in both patients.

Im
m

une response  
in peripheral blood
A

m
ong the 9 fully treated patients, 6 patients exhibited 

an increase of A
FP

 and/or hTER
T specific and IFN

-
gam

m
a producing C

D
8+

 T cells 1 w
eek after the third 

vaccine dose as com
pared to base-line levels (figure 

1 – 2). D
ata on tum

or-specific C
D

8+
 T cells before and 

one w
eek after 3 IN

TU
VA

X
 doses  in a patient w

ho w
as 

treated w
ith Intuvax as first-line system

ic treatm
ent and 

w
ho lived for 18 m

onths is show
n in figure 3. 

 O
verall survival

M
edian overall survival (m

O
S) for the subgroup of H

C
C

 
patients w

ho received all three IN
TU

VA
X-doses as second 

line system
ic treatm

ent (n=
6; C

P status A
5 in 3 patients 

and A6 in 3 patients) (figure 4) w
as 9.4 m

onths w
hile m

O
S 

for the subgroup of patients w
ho recieved IN

TU
VA

X
 as 

first line system
ic treatm

ent (n=
3; C

hild-Pugh status A6 in 
all three patients) (figure 5) w

as 11.9 m
onths. These m

O
S 

data com
pares favourably w

ith historical data
4, 5. The bile 

duct cancer patient w
ho w

as included in the study and w
ho 

received IN
TU

VA
X

 as first line system
ic treatm

ent progressed 
after 6 m

onths and w
as then given additional system

ic 
treatm

ent w
ith gem

citabine (know
n to inhibit m

yeloid-derived 
suppressor cells) +

 cisplatin w
hich induced a durable objective 

tum
or response. This patient is still (24/10/2016) alive 33 

m
onths after start of IN

TU
VA

X
 treatm

ent (figure 6) w
hich 

com
pares highly favourably w

ith historical data
6.

O
verall survival vs. tum

or- 
specific im

m
une response

4 out of 5 H
C

C
 patients w

ho passed their expected m
O

S  
(2 patients receiving IN

TU
VA

X
 as second line and 2 patients 

receiving IN
TU

VA
X

 as first line system
ic treatm

ent) as w
ell as 

the bile duct cancer patient exhibited an increased frequency 
of tum

or-specific C
D

8+
 T cells in peripheral blood after 

vaccination. N
otably, 2 out of 3 patiens w

ho did not respond 
w

ith an increase in tum
or-specific T cells deceased w

ithin  
4 m

onths after the first IN
TU

VA
X

 dose. 

C
onclusions

O
ur findings indicate that intratum

oral adm
inistration of 

proinflam
m

atory allogeneic D
C

s is safe and induces a 
system

ic C
TL-m

ediated anti-tum
or response in a m

ajority 
of H

C
C

 patients. D
ata on a patient w

ith bile duct cancer 
w

ho has received additional treatm
ent w

ith gem
citabine 

(know
n to deplete m

yeloid-derived suppressor cells) 
indicate a synergistic anti-tum

or effect. A
pproval has 

recently been received from
 the Sw

edish M
edical 

P
roducts A

gency to expand the study by including up to 
six additional H

C
C

 patients. These patients are approved 
to receive IN

TU
VA

X
 as first-line system

ic treatm
ent in 

com
bination w

ith locoregional chem
oem

bolization or in 
com

bination w
ith the tyrosine kinase inhibitor sorafenib.
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