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Supplemental Table 1. Immune predictors negatively influencing clinical outcome in cancer 
 
Predictor Cancer type  Parameter Observation Reference 
Lymphopenia     
 Sarcoma 

NHL 
Advanced breast 
cancer 

CD4+T cell count 
<700/mm3 
Lymphocytes 
<900/mm3 at 
diagnosis or after 1st 
chemotherapy 

Meta-analysis showing negative 
impact on disease-free and 
overall survival.  

(1) 

 AML 
ALL 
Ewing sarcoma 
NHL  

Absolute lymphocyte 
counts (<350/mm3) at 
day 15 post-therapy 

In children and young adults, 
predictive of poor survival in 
multivariate analysis with 
known prognosis factors. 

(2-5) 

 CLL Absolute numbers of 
circulating T and NK 
cells at diagnosis 
(when considered as 
continuous variables), 
NK/monoclonal B cell 
compartment (MBC) 
ratio and T/MBC ratio 

In 166 CLL patients, ALC 
predict time to treatment (TTT). 
In a multivariate Cox modeling 
including stage, CD38, MBC, 
the NK/MBC and T/MBC 
ratios,  the independent 
predictors of TTT were disease 
stage and T/MBC and 
NK/MBC ratios. 

(6) 

PD-L1     
 Clear cell renal 

cell carcinoma 
(ccRCC) 

PD-L1 expression on 
tumor cells and 
survivin specific CD8+ 
T cells in tumor beds 
(staining of paraffin 
embedded tissues with 
HLA-A2/survivin 95-
104 pentamers) 

High CTL infiltrates specific 
for survivin associated with 
increased infiltrating 
mononuclear cells were found 
predominantly in ccRCC 
overexpressing survivin and 
B7-H1, two collaborative 
negative predictors of survival 
(16% in a series of 298 ccRCC 
undergoing surgery at 
diagnosis). 

(7) 

 Esophageal 
cancer 

PD-L1 expression on 
tumor cells 

Negative prognostic factor for 
overall survival 

(8) 

 Non-small cell 
lung cancer 
(NSCLC) 

PD-L1 expression on 
tumor cells 

Negative prognostic factor for 
overall survival 

(9) 

 Breast cancer PD-L1 expression on 
tumor cells 

Negative prognostic factor for 
overall survival 

(10) 

 Pancreatic 
cancer 
 

PD-L1 expression on 
tumor cells 

PD-L1 expression was 
inversely correlated with TIL 
and blocking PDL1 together 
with gemcitabine could restore 
T cell infiltrates and promote 
tumor regression in preclinical 
models.  

(11) 

 Hepatocellular 
carcinoma 

PD-L1 expression on 
tumor cells and 
Foxp3+ Treg in tumor 
beds 

Negative prognostic factor for 
overall survival 

(12) 

Loss of MHC     
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class I/APM 
components 
 Melanoma MHC class I 

expression (IHC) 
Downregulation or loss of 
MHC class I expression 
negatively associated with DFS. 

(13)  

 Colon cancer MHC class I 
expression (IHC) 

Downregulation or loss of 
MHC class I expression 
negatively associated with DFS. 

(14) 

 Astrocytic 
tumors  

APM components in 
IHC 

Defects in APM components 
are negative predictor of 
survival. 

(15) 

 Head and neck 
tumors 

APM components in 
IHC 

Defects in APM components 
are negative predictor of 
survival. 

(16) 

 HPV-induced 
Cervix 
carcinoma 

Tissue expression of 
HLA class I heavy 
chains, b2 
microglobulin, LMP2, 
LMP7, LMP10, 
TAP1, TAP2, ERAP1 
, tapasin, calreticulin, 
calnexin and Erp57 in 
109 cervical 
carcinoma 

Partial MHC class I, LMP7, 
TAP1, ERAP1 loss were all 
associated with decreased 5 
year OS and DFS. All 
components of the APM except 
LMP10, calnexin and 
calreticulin were downregulated 
and correlated with MHC class 
I downregulation (in about 40% 
cases). In multivariate analyses, 
ERAP1 downregulation was an 
independent negative predictor. 

(17) 

 BC MHC class I 
expression in IHC on 
439 specimen 

Total loss of HLA-class I 
independently predicted 
improved patient survival.  

(18) 

Loss of MHC 
class 
II/cochaperones 

    

 Breast cancer Expression (IHC) of 
HLA-DR, DM, Ii on 
tumors and RT-PCR 
expression of IL-2; 
IL-12, IFNγ and CD3, 
CD4, CD8 T cell 
infiltrates in IHC 

HLA-DR /co-chaperone 
expression was associated with 
high CD3+, CD4+, CD8+ T 
cell infiltrates and was an 
independent predictor of 
survival by multivariate Cox 
regression analysis controlled 
for standard prognostic 
parameters. 

(19) 

Treg Numerous solid 
malignancies 

Foxp3+ CD4+ T cells 
in blood or tumor beds 

Negative impact on OS or DFS rev. in (20) or (21) 

 Sentinel LN 
negative BC 

FoxP3+CD4+ T cells 
in real time RT-PCR 
and IHC 

Treg infiltrates in sentinel LN 
were markedly associated with 
pathologically undetectable 
micrometastases in BC and 
represented, together with 
histological grade III, an 
independent prognostic 
predictor in node negative BC 
patients. 

(22) 

 Breast cancer DC and CD4+T cells 
in flow cytometry and 
IHC 

Decrease in CD4+ T cells and 
DC in non SLN occurs before 
metastases and correlates with 

(23) 
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recurrence free survival. 
CCR6+ CD4+ 

CD25high T cells 
Breast cancer CCR6+ CD4+CD25high 

FoxP3+ T cells (flow 
cytometry) 

The frequency of this cell type 
negatively correlated with 
IFNγ+CD8+ TILs and with 
survival (while CCR6- FoxP3+ 
did not). 

(24) 

 



 4

 
Supplemental Table 2. Immune predictors positively influencing clinical outcome in cancer 
 
Predictor Cancer type  Parameter Observation Reference 
Lymphocyte 
infiltrate (LI) 

    

 Colorectal 
carcinoma 
(CRC) 

Infiltration of cancer 
cell nests by CD8+ T 
cells determined by 
immunohistochemistry 
(IHC) 

Positive prognostic impact of 
intraepithelial CD8+ T cells on 
overall survival (OS).  

(25) 

 CRC Systematic analysis by 
transcriptome 
profiling, multiple 
IHC, and 
cytofluorometry of 
single cell suspensions 

A high density of infiltrating 
memory and effector memory T 
cells correlates with lower 
lymphovascular and perineural 
cancer cell dissemination, as 
well as improved prognosis.  

(26-29) 

 CRC MICA expression, 
MHC class I staining, 
TIL infiltrates, nuclear 
STAT1 

Correlation between MICA, 
TIL and MHC class I, all 
associated with prolonged 
disease-free survival (DFS) 

(13, 30-32) 

 Cutaneous 
melanoma 

TILs in SLN in 887 
cases 

Breslow thickness, ulceration, 
male sex, and absent TILs were 
independently predictive of the 
presence of SLN metastases in 
a multivariate analysis. Four 
versus 26% SLN metastases 
were found in primary 
melanoma harbouring intense 
versus absent TIL infiltrates 
respectively. 

(33) 

 Cutaneous 
melanoma 

Presence and local 
distribution of tumor-
infiltrating 
lymphocytes (TIL) 
determined by HE 
staining 

A “non-brisk” (focal) 
distribution of TIL has positive 
prognostic value on overall 
survival in primary cutaneous 
melanoma, as an independent 
value.  

(34-39) 

 Hepatocellular 
carcinoma 
(HCC) 

Presence of tumor-
infiltrating granzyme 
B+ and Foxp3+ 
lymphocytes (IHC) 

A high ratio of activated CTL 
(granzyme B+) over Treg 
(Foxp3+) has a positive 
prognostic impact on OS and 
DFS.  

(12) 

 HCC 61 HCC examined for 
NCR3 expression in 
RT-PCR and CD3, 
CD8, CD56 staining in 
IHC 

NK and CD8+ T cell infiltrates 
correlated with tumor apoptosis 
and were the main proliferating 
lymphocytes in tumors of 
favorable prognosis.  
 

(40) 

 HCC IHC staining for CD68, 
CD3, CD4, CD8, 
HLA-DR, CSF1, 
NOS2 in hepatocytes 
(non cancerous) and 
serum levels of CSF1 
as well as RT-PCR of 

Metastases-averse 
microenvironment were 
associated with fewer infiltrates 
of HLA-DR+ and CD68+ cells 
and increased proportions of 
CD4 and CD8+ T cells in a 
proTh1 pattern. NOS2 and 

(41) 
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Th1/TH2 cytokines CSF1 staining were confined to 
hepatocytes of non cancerous 
liver parenchyma. 

 Uroepithelial 
carcinoma 

CD8+ TIL (IHC) A high frequency of CD8+ T 
cells is a positive prognostic 
factor for OS 

(42) 

 Gallbladder 
cancer 

CD4+ CD8+ TIL and 
DC (IHC) 

CD4+ CD8+ TIL and DC have a 
positive prognostic impact 

(43) 

 Bile duct cancer CD8+ TIL (IHC) CD8+ TIL have positive 
prognostic impact 

(44) 

 Pancreatic 
cancer 

CD4+ CD8+ TIL and 
DC (IHC) 

CD4+ CD8+ TIL and DC have a 
positive prognostic impact 

(45) 

 Ovarian cancer CD8+ or Foxp3+ TIL 
(IHC) 

A high ratio of CD8+ over 
Foxp3+ TIL is a positive 
prognostic factor for OS 

(46) 

 Non-small cell 
lung cancer 
(NSCLC) 

CD8+ or CD4+ TIL 
(IHC) 

Concomitant high CD8+ and 
CD4+ T cell infiltration is an 
independent favorable 
prognostic factor for OS 

(47) 

 NSCLC Presence of mature DC 
(DC-LAMP+) in 
tumor-associated 
bronchus-associated 
lymphoid tissue (IHC) 

The density of mature DC is 
associated with OS and DFS, 
constituting an independent 
prognostic factor.  

(48) 

 NSCLC CD68+ or CD8+ or Kit+ 
cells in nests versus 
stroma (IHC) 

Tumor infiltrating macrophages 
and CD8+ T cells localized in 
cancer nests predicted better 
survival rates than infiltrates in 
stroma (independent predictive 
factors in multivariate analyses) 
but neither of these parameters 
were predictors of reponse to 
chemotherapy . 

(49) 

 Follicular non-
Hodgkin 
lymphoma 
(FNHL) 

CD8+ T cell infiltrates 
in the diagnostic LN 
estimated by flow 
cytometry (and shown 
to be perifollicular in 
IHC) 

The level of CD8+ T cells 
predicted OS and DSS, both as 
a continuous and as a stratified 
variable. Higher levels of CD8+ 
T cells protected patients from 
death, independently of all 
other identified predictive 
factors. 

(50-57) 

 Breast cancer B cell infiltrates in IHC Premalignant BC lesions 
containing B cell infiltrates are 
displaying better prognosis. 

(58) 

  T cell infiltrates In situ and invasive BC 
containing brisk T cell 
infiltrates are of a better 
prognosis. 

(59, 60) 

  IHC analysis using 
CD3, CD4, CD8 
staining or HE staining 

When the proliferative index is 
high, LI is of good prognosis, 
correlating with LN negativity, 
smaller tumor size and lower 
grade. LI has a strong positive 
prognostic value in young (<40 
years) patients, whose tumors 

(23, 61) 
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are known to be mostly ER-.  
     
  Computational 

screening approaches 
and LI by IHC or H&E 
staining 

Positive prognosis impact of LI 
in ER negative but negative 
effect on ER positive tumors. 

(62) 

SNPs     

 FNHL 4 SNPs in IL-8, IL-2, 
IL-12B, IL1RN genes 

4 SNPs in the IL-8, IL-2, IL-
12B, IL1RN (IL-1R antagonist) 
genes-were the most robust 
predictors of survival. 
Combining the SNPs with 
clinical and demographic 
factors increased the predictive 
ability of the model.  

(63) 

 Diffuse large B 
cell lymphoma 

IL-10 haplotype and 
SNP genotypes in IL-
1A, IL-8RB, IL-4R, 
TNF genes 

Identification of an IL-10 
haplotype as well as four SNP 
genotypes (in IL-1A, IL-8RB, 
IL-4R, TNF) that were 
deleterious for patient survival 
in univariate and multivariate 
analyses. 

(64) 

Microarrays     

 HCC Gene expression 
profiling combined 
with RT-PCR and IHC 
in non cancerous liver 
tissues, serum levels of 
CSF1 

A 17 immune gene signature 
(Th2 cytokines, MHC class II 
related genes, PRG1 and 
ANXA1), coincided with 
elevated liver and serum CSF1 
and correlated with local 
recurrence. Favorable 
microenvironments contained 
fewer infiltrates of HLA-DR+ 
and CD68+ cells and increased 
expression and proportions of 
NOS2, and CD4+ and CD8+ T 
cells as well as IFNγ/TNFα 
patterns.  

(41) 

  TIL phenotyping and 
profiling in gene 
expression. RT-PCR 
and IHC to confirm 
immune infiltrates and 
cytokine patterns. 

Innate inflammatory signature 
(TNFα, IL-6, CCL2) correlated 
with patient survival, TNF 
being an independent predictor 
of survival in multivariate 
analyses. 

(40, 65) 

 Cutaneous 
melanoma 

Expression of immune-
relevant 30 genes 
including LCK, CD3, 
PTPRC, HLA class I 
and II, CXCL12, 
IL1R1 

Patients expressing high levels 
of immune-relevant genes have 
a favorable clinical outcome.  

(66) 

 Breast cancer Laser microdissection 
of stroma areas 
followed by 
microarrray 

A 22 gene-based signature 
associated with Th1 immune 
responses predicts favorable 
clinical outcome. 

(67) 
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  LCK metagene T cell metagene gene signature 
(LCK cluster) associated with 
favorable clinical outcome in 
ER negative and HER2 positive 
ER positive BC. The STAT1 
and IFN metagenes showed a 
correlation. 

(68-70) 

  B cell metagene B cell metagene 
(immunoglobulin heavy- and 
light-chain genes of several Ig 
classes such as IGKC, IGHG, 
and IGHM) has a favorable 
prognostic impact on highly 
proliferating cases of patients 
treated by surgery only 

(71) 

  Immune response-
related signature 
(CCL2, CCL5, CCL8, 
CCL13, CCL18, and 
CCL23, IGLC2, IGKC, 
TNFRSF17, NKG7, 
MAP4K1, XCL1, 
XCL2, TRAT1, 
CTSW, IGHA1...) 

Expression of immune 
response-related with high 
lymphocyte infiltrates (in H&E 
staining) and a favorable 
clinical outcome in Her2-
overexpressing breast cancer 

(72) 

  6 immune response-
related genes 

Identification of a subclass of 
basal BC displaying a high 
expression of 6 immune 
response-related genes 
associated with better prognosis 

(73) 

  Several immune 
response-related genes 

Effective immune response-
related genes are important 
parameters identifying the 
subgroup of basal breast 
cancers with favorable 
prognosis  

(74)  

  158 gene prognostic 
predictor including 
genes involved in 
immune responses, 
tumor invasion and 
metastases  

Identification of two subgroups 
with different prognoses and 
response rates to trastuzumab 
independently of ER status.  

(75, 76) 

  Multiple immune 
genes.  

Combining RNA splicing and 
immune modules resulted in a 
better classifier with high 
prognostic performance in 
several types of cancer.

(77) 

 Colorectal 

cancers 

High throughput 
screening of >800 
specimen: 39 highly 
significant gene 
combinations with a 
dominant cluster of 7 
genes for Th1 adaptive 
immunity 

Comodulation of Th1 
associated genes such as T-box 
transcription factor 21, 
interferon regulatory factor 1, 
IFNγ, CD3, CD8, granulysin, 
GZMB in favorable prognosis 

(26, 27) 

 Miscellaneous Cross plateform gene 
mapping: 18 genes 

Th1 patterns or inflammatory 
signatures predict survival in 

(78) 
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associated with 
immune (Th1) or 
inflammatory 
responses analyzed in 
70-130 pts bearing BC, 
NSCLC, prostate 
cancer, glioblastoma, 
lymphoma 

univariate analyses. 

  23 prognostic gene 
classifier (including 21 
genes related to cell 
proliferation and 2 
immune response 
genes including 
IFNγR1) 

The increased expression of the 
21 proliferation-related genes 
and decreased expression of the 
2 immune related-functions 
were associated with a dismal 
prognosis in 17/20 independent 
tumor cohorts across several 
solid tumor types of various 
grades. 

(79) 
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Table 3. Candidate immune biomarkers that predict the efficacy of cancer therapies 
 
Biomarker Cancer type and 

chemotherapy  
Candidate biomarker Observation Reference 

LI and T/NK 
functional assays 

    

 Myeloma treated 
with Tal/IMIDs 

Increase in CD3-CD56+ 
cells  

Increase of T cell proliferation and IFNγ 
secretion 
Increase in killing activity of PBMC 

(80) 

 End stage cancers 
treated with 
metronomic doses of 
cyclophosphamide  

Treg numbers and/or 
functions 
Th17 pattern 
Th1 /Tc1 pattern 

Decrease in CD4+Foxp3+ cells, increased 
NK cell cytotoxicity 
Increased IL-17 (and IFNγ) after TCR 
stimulation of CD4+ T cells (or bulk T cells). 

(20, 81) 

 Platinum-based 
chemotherapy and 
low versus high dose 
radiotherapy in 
cervix cancer 

Enhanced Tc1/Th1 
immune responses 
triggered by 
chemoradiotherapy 
using lower dose 
radiation 

High frequency of CXCR3+CCR+ Tc1 and 
Th1 cells and low% of CD4+FoxP3+ Treg  
with low dose radiotherapy while high 
proportions of Treg and loss of Th1 
responses in the absence radiotherapy or in 
the presence of higher dosing of 
radiotherapy 

(82) 

 Concurrent 
trastuzumab and 
HER2 vaccines in 
adjuvant metastatic 
breats cancers 

Th1 CD4+ T cell 
responses specific for 
HER2 and other breast 
cancer antigens 
& TGFβ serum levels 

Enhanced anti-tumor CD4+ T cell responses 
post-trastuzumab (compared with historical 
HER2 BC not treated with trastuzumab) that 
can be further boosted by vaccines, with 
concomitant decrease in TGFβ levels. 

(83, 84) 

 HER2+ advanced 
breast cancer treated 
with trastuzumab-
based therapy 

Treg numbers Decreased Treg numbers post trastuzumab is 
associated with favorable clinical outcome 
in HER2+ BC (but not HER- BC). 

(85) 

 HER2+ advanced 
breast cancer treated 
with trastuzumab-
based therapy 

LI index Low LI associated with poor responses. (86) 

 Early and advanced 
breast cancer treated 
with trastuzumab 

Ratio Treg/Th17 in 
circulating cells 

Improved (decreased) Treg/Th17 ratio post-
trastuzumab in HER2+ patients 

(87) 

 Neoadjuvant taxane 
and anthracycline-

CD8/Foxp3 ratio 
Pre versus- post-

Chemotherapy decreased Foxp3 Treg and 
maintained TiA1+GzB+ CD8+ T cells in 

(88) 
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based chemotherapy 
in advanced breast 
cancer 

chemotherapy complete responders. 

 Early breast cancer 
treated or not with 
systemic 
cyclophosphamide-
based chemotherapy 

MHC class I and Fox 
p3 expression in tumor 
beds  

MHC class I staining of tumor cells and 
Foxp3+ T cell infiltrates positively correlate 
with progression-free survival only in 
patients treated with systemic 
chemotherapy. 

(89) 

 Chemotherapy for 
germ line tumors 

Oct-4 specific CD4+ T 
cell reactivity 

Restoration, by chemotherapy, of a 
functional immune response against a 
transcription factor critical for pluripotency 
of stem cells 

(90) 

 Advanced breast 
cancers treated with 
taxanes 

IFNγ, IL-2, IL-6, GM-
CSF, IL-1 and TNFα 
serum levels measured 
by ELISA 

Enhanced T cell cytokines (IFNγ, IL-2, IL-6, 
GM-CSF) and decreased inflammatory (IL-1 
and TNFα) cytokine levels in serum post 
taxanes (with a more pronounced effect with 
docetaxel over paclitaxel). Only responding 
patients were analyzed. 

(91) 

 Advanced pancreatic 
cancer treated with 
gemcitabine 

Enhanced absolute 
numbers of CD14+, 
CD123+ and CD11c+ 
cells 

Progressive and constant increase of 
CD11+DC during gemcitabine therapy but 
no concomitant increase in WT1 reactive 
CD8+ T cells. 

(92) 

 Gastrointestinal 
stromal tumors 
(GIST) treated with 
imatinib 

Production of IFNγ by 
NK cells after in vitro 
stimulation with 
allogeneic DC  

Patients, whose circulating NK cells exhibit 
an improved capacity to product IFNγ after 
imatinib treatment in vivo, manifest a 
prolonged time to progression.  

(93) 

SNPs     
 Follicular lymphoma 

treated with 
rituximab 

FcgRIIa-131 H/H- 
FcgRIIIa 158V/V SNP  

Both SNP predict clinical responses and 
progression free survival but the 
susceptibility to ADCC of patients’ tumor 
cells were not predictive. 

(94) 

 Metastatic HER2+ 
breast cancer treated 
with trastuzumab 
and taxanes 

FcgRIIa-131 H/H- 
FcgRIIIa 158V/V SNP 

Both SNP are independent progonstic 
factors that predict clinical responses and 
progression free survival. 

(95) 

 Metastatic colorectal 
cancer treated with 
cetuximab 

FcgRIIa-131 H/H- 
FcgRIIIa 158V/V SNP 

KRAS and FcγR combined status are 
independent risk factors for progression free 
survival. 

(96) 

Humoral responses     
 Advanced breast Anti-HER2 specific Significant increased humoral and cellular (97) 
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cancer treated with 
trastuzumab 
combined with 
chemotherapy 

CD4+ T cell responses 
Anti-HER2 endogenous 
Igλ antibodies 

immune responses to HER2 post-
trastuzumab, that may be associated to the 
magnitude of clinical benefit. 

 Non-small cell lung 
cancer 
 

p53-specific 
autoantibodies 

Chemotherapy causes an increase in p53-
specific autoantibodies. 

(98) 

 Prostate cancer Autoantibodies 
determined by SEREX  

Neoadjuvant hormone therapy, external 
beam radiation therapy and brachytherapy 
(but not radical prostatectomy) induce 
autoantibodies against multiple 
autoantigens.  

(99) 

Microarrays     
 Primary breast 

cancers treated with 
neoadjuvant 
chemotherapy 

Microarray 
determination of IgG 
and lymphocyte 
specific kinase 
metagene 

T cell metagene predicts favorable clinical 
outcome in ER- or HER2+ primary breast 
cancers. 

(68) 

 Trastuzumab treated 
HER2 positive BC 

158 gene prognostic 
predictor (HDPP) 
including genes 
involved in immune 
responses, tumor 
invasion and metastases 

Immune response and tumor invasion 
segregated the HER2-overexpressing tumors 
into good versus bad prognosis. 

(75) 

 Radiochemotherapy 
in neoadjuvant 
esophageal cancers  
 

CD8+ T cell infiltrates 
(IHC), microarrays and 
RT-PCR for gene 
expression profiling 

120 genes associated with long-term 
survival: 20 out of these 120 genes were 
related to immune responses such as  
GZMB/Granzyme B, Perforin1 and ICAM2 
encoding crucial effectors for cytolysis by 
natural killer cells and cytotoxic T cells, 
GAGE1, 3 and 5 encoding tumor antigen 
mRNAs, IRAK1, MyD88 and IKBKB 
encoding factors for IL-1 receptor-mediated 
NFκB activation, VAV2 and ZAP70 
encoding crucial effectors for T cell 
activation by APC-T cell interaction, and the 
MHC class II gene). Increased CD8+ T cell 
numbers in the long-term survivors. 

(100) 

 Large B cell NHL 
and Rituximab 

Signature of monocytic 
infiltration 

A stromal signature in non cancerous cells 
reflecting extracellular matrix deposition 

(101) 
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and monocytic infiltration (MMP9, CTGF, 
SPARC, CD68) markedly correlated with 
favorable clinical outcome (while signatures 
related to tumor blood vessel density were 
associated with dismal prognosis). 
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