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Cure…. Yeah, we said it!!!!!



• IL-2  +/- TIL 

• Anti-CTLA-4

• Anti-PD-1 / anti-PD-L1

• Chimeric Antigen Receptor (CAR)

CURE



29 SEPTEMBER 2006 VOL 313 SCIENCE

Landmark Article

-> Top 0.1% most frequently cited research article in all disciplines (ESI, Essential Science Indicators)
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Halama N, et al. Can Res 71:5670 2011

Jerome Galon and Franck Pagès

used digital imaging and objectively

assessed immune infiltrates – IM 

vs Tumor (Science 2006).



+

Coordinated adaptive immune response more 

than tumor invasion predicts outcome. 

29 SEPTEMBER 2006 VOL 313 

SCIENCE





Multivariate proportional hazard COX analysis among all patients 

with AJCC/UICC-TNM Stage I/II/III colorectal cancer

Tumor (T) stage

N Stage

Gender

Number of total lymph nodes

Histological grade

Mucinous Colloide

Occlusion

Perforation

Immune Score

Log Rank 
P-values

1.24

1.31

1.47

1.13

0.69

1.29

1.03

4.03

0.65

0.29

0.17

0.18

0.68

0.29

0.47

0.94

0.0084

0.0003

HR
COX analysis for DFS

According to clinical parameters and immune parameters

DFS OS DSS

1.38

0.64

0.09  ns

<0.0001

1.18

0.71

0.29  ns

<0.0001

1.43

0.63

0.10  ns

<0.0001

HR P-value HR P-value HR P-value

AJCC/UICC-TNM

Immune Score

COX analysis

According to AJCC/UICC-TNM classification and immune score

-> Validation in 2 independent cohorts of colorectal cancer patients

Mlecnik et al. J Clin Oncol 2011
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GOALS:

•  Validate immunoscore as a 

prognostic biomarker

•  Modify TNM Classification.

AJCC 
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November 2014  - 17 Countries 

Diversity
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• Microbiome

SI TC I mmunoscore Taskforce!

World Immunotherapy Council inaugural meeting (Feb 21-24, 2012) 

Immunoscore 

Support from the World Immunotherapy Council (WIC), and support from 
societies including, BDA, CCIC, CIC, CRI, CIMT, CSCO, TIBT, DTIWP, ESCII, 
NIBIT, JACI, NCV-network, PIVAC, ATTACK, TVACT… 

Worldwide validat ion of the I mmunoscore !

(15 countries, 21 Centers: >5000 patients)!

Assay !

harmonization!

Immunoscore meetings 
planned 

Switzerland!

Australia!

Netherland!

Spain!

Qatar!

Canada!

Japan!

China!

Italy!

Austria!

Germany!

Sweden!

France!

USA!

UK!

Immuno 
score 

SI TC- led WI C- supported worldwide retrospect ive validat ion of the I mmunoscore !

(15 countries, 21 Centers: >5000 patients, CD3 and CD8)!

Prospect ive validat ion of I mmunoscore in phase I I I  clinical trials (planned)!

Steering Committee: !

Jerome Galon, Paolo Ascierto, !

Franco Marincola and Bernard Fox !

Meetings: !
!

SITC Workshop!

Bethesda, MD!

October 24-25, 2012!
!

World I mmunotherapy Council 

(WI C): SITC, BDA, CCIC, CRI-CIC,  

CIMT, CSCO, TIBT, DTIWP,  

EATI, ESCII, NIBIT, JACI,  

NCV, PIVAC, ATTACK, TVACT!

World Immunoscoring!

Naples, Italia!

December 4-5, 2012!

Immunoscore!

Paris, France!

TBD, 2013!
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STATUS – November 2014

•  Control slides cut and distributed to centers

- Allesandro Lugli, Bern - DONE

•  Centers stained (INSERM SOP) and imaged slides

- Jerome Galon and Franck Pages - DONE

•  Analyze images with Immunoscore plug-in - NOW

• Upload images – (Asia, N.A., Europe) -- NOW

• Determination of cut-points and statistical analysis 
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Galon J, Mlecnik B, Bindea G, Angell HK, Berger A, Lagorce C, Lugli A, 

Zlobec I, Hartmann A, Bifulco C, Nagtegaal ID, Palmqvist R, Masucci GV, 

Botti G, Tatangelo F, Delrio P, Maio M, Laghi L, Grizzi F, Asslaber M, 

D'Arrigo C, Vidal-Vanaclocha F, Zavadova E, Chouchane L, Ohashi PS, 

Hafezi-Bakhtiari S, Wouters BG, Roehrl M, Nguyen L, Kawakami Y, 

Hazama S, Okuno K, Ogino S, Gibbs P, Waring P, Sato N, Torigoe T, Itoh 
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Stratify stage I or II patients for adjuvant trials.

• Drs. Chris Heery and 

Jeffery Schlom (NCI) 

Planning to stratify 

Immunoscore negative  

patients for a cancer 

vaccine trial.

• Can we use this to 

identify patients at high 

risk of recurrence for 

other cancers?



For colon cancer the answer may be as 

simple as Immunoscore (CD3 and CD8).

• Similar for other cancers? 

• Or more complex?

Immunoscore: Defined
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carcinoma19,20. However, several analyses of 

other cancer types have found no impact  

of T
Reg

 cell infiltration on survival21–28. By 

contrast, other reports have demonstrated  

an inverse clinical correlation between the 

density of intratumoural T
Reg 

cells and  

the local immune control of tumours from 

patients with head and neck cancers29, and 

between the density of intratumoural T
Reg 

cells and overall survival in Hodgkin’s lym-

phoma, colorectal, breast, bladder, ovarian, 

and head and neck cancers30–38. The reasons 

for these discrepancies are not evident; they 

may be due to the imperfect markers used 

to phenotype suppressive cells or due to 

technical differences, although they may also 

reflect the fact that tumours have different 

phenotypes, grow in different organs and 

are associated with unique host factors, and, 

therefore, tumours each have unique micro-

environments. Because the antigen specificity 

of tumour-infiltrating T
Reg 

cells has not been 

established in humans, these cells may have 

opposing effects depending on the tumour 

microenvironment: they may be deleterious 

when they block anti-tumour effector T cells 

or beneficial when they decrease chronic 

inflammation.

The analysis of other T cell populations 

has also yielded apparently contradictory 

results, T
H
17 cells have been reported to be 

associated with poor prognosis in colorectal, 

lung and hepatocellular carcinoma or have 

been reported to predict better survival in 

some oesophagal and gastric cancers (FIG. 2; 

TABLE 1). These data are reminiscent of 

those from mouse models in which IL-17 

(a cytokine produced by T
H
17 cells) favours 

tumour growth in immunodeficient animals 

by supporting chronic inflammation, whereas 

it favours tumour rejection in immunocom-

petent animals by increasing an anti-tumour 

immune response39–41. T
H
2 cells, through the 

activation of B cells or through the produc-

tion of the immunosuppressive cytokine 

IL-10, seem to be associated with aggressive 

tumours. However, this is not a general phe-

nomenon, as T
H
2 cells are also associated with 

favourable outcome in Hodgkin’s lymphoma 

and breast cancer42,43, which suggests a pro-

tective effect of antibodies in these diseases. 

In contrast to other T helper cell populations, 

T
H
1 cells and the cytokines that they produce 

(such as interferon-γ (IFNγ)) are strongly 

associated with good clinical outcome for all 

cancer types. Thus, general characteristics 

emerge in which cytotoxic T cells, memory 

T cells and T
H
1 cells are associated with 

prolonged survival; whereas, the differen-

tial effect of other T helper cell populations 

may be due to their plasticity, depending on 

the tumour microenvironment and on the 

tumour type (TABLE 1).
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Clinical Trial Design

What should “we” be doing?

For every trial:

• Require cancer slides or blocks.

• Biopsy: pre, mid or post tx.

Why?
- MOA

- Stratify patients
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cells are distributed in the tumour core, in 

contact with tumour cells or in the surround-

ing stroma. Mature dendritic cells concentrate 

in TLS, in close contact with naive T cells13. 

TLS may be sites in which tumour-controlling 

primary and/or secondary immune responses 

are generated.

The distribution of immune cells also 

varies between tumour types. All subsets of 

T cells are present at the core and at the inva-

sive margin of the tumour in colorectal can-

cer, non-small-cell lung cancer, melanoma, 

and head and neck cancers. In colorectal 

cancer, the proportion of tumours with high 

densities of CD4+ memory T cells and CD8+ 

memory T cells decreases with local tumour 

invasion, as assessed by the T stage of the 

TNM classification (that is, the density is 

lower in T4-stage tumours than in T1-stage 

tumours). Conversely, the proportion of pri-

mary tumours with high infiltrates of CD4+ 

memory T cells and CD8+ memory T cells, 

particularly in the core, is lower in patients 

with tumours that recur. It has also been 

reported that T cells are found only in the 

invasive margin in liver metastases of colon 

cancer14.

The fact that functional populations of 

immune cells are located in different areas 

of a tumour and that this varies between 

cancer types suggests that different immune 

cell populations may have different roles 

in tumour control. Moreover, the variable 

density and location of these immune cells 

between tumours in different individuals 

with the same cancer type prompted the 

investigation of whether the immune  

contexture might affect clinical outcome.

67%( %) / 7$%&8/ ) +$* 9$+" #$%&& ' ( #$) * ( +#, +' -#

The effect on disease-free survival and 

overall survival. Correlations between 

the levels of immune cell infiltration of 

tumours and clinical outcome have been 

investigated in many cancers. TABLE 1 and 

FIG. 2 summarize the effect of T cells on 

clinical outcome from 124 published arti-

cles. A strong lymphocytic infiltration has 

been reported to be associated with good 

clinical outcome in many different tumour 

types, including melanoma, and head and 

neck, breast, bladder, urothelial, ovarian, 

colorectal, renal, prostatic and lung cancer. 

Therefore, high densities of CD3+ T cells, 

CD8+ cytotoxic T cells and CD45RO+ 

memory T cells were clearly associated with 

a longer disease-free survival (after surgical 

resection of the primary tumour) and/or 

overall survival (FIG. 2). The fact that the 

density of CD8+ T cells seems to correlate 

with poor prognosis in renal cell cancer, 

except when these T cells are proliferat-

ing15, is an intriguing result that deserves 

further analysis.

In contrast to the effects of cytotoxic 

T cells and memory T cells, analysis of the 

effect of CD4+ T cell populations on clinical 

outcome has resulted in apparent contradic-

tory results, and so their effects have been a 

matter of debate for the past decade. The case 

of T
Reg

 cells is a striking example of conflict-

ing data that lead to difficult interpretation. 

There are different subpopulations of T
Reg

 

cells (including, natural T
Reg

 cells, induced 

T
Reg

 cells and so on) but in most studies  

they are detected as a population of CD4+ 

T cells that express phenotypic markers  

such as high levels of CD25 (also known as 

interleukin-2 receptor subunit-α (IL-2Rα), 

which is a subunit of the receptor for  

the T cell-stimulating cytokine IL-2) and the 

transcription factor forkhead box protein P3 

(FOXP3). In fact, none of these markers is 

fully restricted to T
Reg

 cells; CD25 and FOXP3 

are also expressed by activated effector 

T cells, and there are also FOXP3– suppressor 

cells. Nevertheless, the pioneering report by 

Curiel et al.16, which demonstrated a cor-

relation of intratumoural T
Reg 

cells
 
and poor 

survival in ovarian cancer, was intuitively 

adopted as proving the deleterious effect 

of suppressor T cells on clinical outcome. 

Indeed, several reports support this concept, 

and the high infiltration of T
Reg 

cells has 

been correlated with poor overall survival 

in breast cancer17,18 and in hepatocellular 
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1)What drives different anti-cancer 

immune responses in patients that 

appear otherwise similar for disease 

stage, age, gender?

• Tumor landscape (bad actors)?

• Mutatanome? 

• Microbiome?

• Other?

Questions for the next 5 years:
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