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Immunotherapy of  cancers 

A brief summary 
• Coley’s  toxin(1890-1930) 

• BCG therapy ( 1960-1970) 

• Allogeneic  stem  cell transplantation 

• Local BCG therapy (superficial bladder cancer) (1980+) 

• Interferon alpha (1980) 

• Interleukin 2 (1980-1990) 

• TNF alpha (1990+) 

• Interferon gamma, IL-4, IL-12… (1990)  

• Imiquimod local (2000+) 

• Passive immunotherapy (ADCC), anti CD20, HER1, HER2 (2000+) 

• Immune checkpoint  (2011+) 

• CAR T cells (2012+) 

 



William Coley 

Streptococcus pyogenes 

“… on May 2, 1891,  

i inoculated a case  

of sarcoma”  

“At the end of two 

weeks, the tumor 

had disappeared” 



Immunosurveillance of cancer ? 

Cancer in HIV+    HR 

  

 Kaposi     310  

 NHL      112 

 Anal cancer     32 

 Hodgkin     7.6 

 Other sarcomas       7.2 (1993); 3,3 (2001) 

 Epidermoïd Ca any site   6.8 

 Cervix     2.9 

 Lung adenocarcinoma   2.5 

 Non AIDS defining cancers  1.9 

 Breast Ca     <1 

 Colorectal Ca    <1 

  

 

 

 

Frisch et al JAMA 285, 1736 ; Boshoff C, et al. Nat Rev Cancer 2002 



Cytokines for cancer immunotherapy 

• Interleukin 2 & Interferon alpha 

 

– Few responses 

– Impact on median PFS/OS vs  BSC unclear 

– 3-5% very long term  responders ( cure?) 



Lymphopenia 

Toxicity of  

chemotherapy 

Survival 

1- FN 
(Blay et al JCO 1996) 

 - CT HR 
 - Lymphopenia d5 or d1 
2 - Grade 4 Anemia  
(Ray-Coquard et al JCO 1999) 

 - Hb < 12 
 - Lymphopenia 
 - PS > 1 
3 - Grade 4 thrombopenia  
(Ray-Coquard et al Blood 1998) 

 - Plt < 150 
 - CT HR 
 - PS > 1 
 - Lymphopenia 

Death at 31 d 
(Ray et al Br J Cancer 2001) 

- Lymphopenia 
- PS > 1 

Toxic death 

N=1997 pts 
Deaths: 
 - 20% at 31 d 
 - 48% at 3 mos 
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Meta-analysis  

of 124 published  

articles 
 

Tumor CD8+ CD45RO+ LT LT TH1 

Melanoma Favorable 

HN Favorable 

Breast Favorable Favorable 

Bladded Favorable 

Ovarian Favorable Favorable 

Oesophagus Favorable Favorable 

Colorectal Favorable Favorable 

Renal Favorable 

Poor 

Favorable 

Prostate Favorable 

Lung Favorable 

Pancreas Favorable 

Cervix Favorable 

Anal Carcinoma  

C 

Carcinome hépatocellulaire Favorable 

Poor 

Favorable 

Gastric Favorable 

Medulloblastome Favorable 

Merkel Favorable 

Urothelial Ca Favorable 

Follicular and  Hodgkins lymphoma Favorable 

Fridman W, et al. Nature Reviews Cancer 2012;12:298-306. 

Immune cell 

infiltrates  

and 

prognosis 



Tumor escape 

Operated by many mechanisms 
 

• Cells 

– T reg cells (CD4+CD25+FoxP3+),  MDSCs, M2 macrophages,  

tolerogenicDCs 
 

• Cytokines and mediators 

– TGFb, VEGF, MCSF, IL-6, PGE2, Arginase, IDO, Adenosine 
 

• Immune checkpoints 

– PD1, CTLA-4, TIM-3, LAG-3, KIR, FAS, 



Immunotherapy of  cancers 

• Vaccinations 

 

• Immune check point inhibitors 

 

• M2 macrophages 

 

• Lymphopenia 

 

• CARs 





Immune checkpoints and  Ab 



Immune checkpoints 

(negative regulators of T cells) 

• CTLA4/B7.1-B7.2 pathway 

• PD1/PDL1 pathway 

Pardoll D, Nat Rev Cancer 2012 

Clinical trials with anti-CTLA4 

antibodies (Ipilimumab) 

Clinical trials with anti-PD1/PDL1 

antibodies 



Ipilimumab (anti-CTLA4): The major benefit is 

in durable tumor regressions 

Impact on the tail of the curve! 











Melanoma 

NSCLC 

RCC       

Urothelial       

HN       

Ovarian       



Biomarkers of response 

• PD1/ PDL1 expression on tumor and/or  infiltrating  cells 

 

• PD1/ PDL1 expression before and/or after treatment 

 

• CD8 Ly in tumors, on invasion front and  close to tumor 
cells. 

 

• Antigen tumor load 

 

 







Neoantigen load and  response to CTLA-4 Ab 



Mutations load and reponse to immunotherapy   
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n = 22  20    52  134    26    23    81    227   91    57  121   13    63    214   11   394   219   20    49   181   231  76     88    35   335  179   121   

Melanoma – RR 25–40 %710 

NSCLC – RR 19 %4 

Bladder – RR 26 %6 

HN – RR 19,6 %3 

Ovarian – RR ~10–25 %5 

RCC – RR 5–15 %2 
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•1. Lawrence MS, et al. Nature 2013;499:214–218; 2. Fosså SD, et al. Cancer 2004;101:533–40a; 3. Siewert TY, et al. Oral presentation at ASCO 2014 (abstr. 

6011)b; 4. Schiller JH, et al. N Engl J Med. 2002;346: 92-98c; 5. Vargas-Hernández VM, et al. Gland Surgery, 2013 (published ahead of print) c; 6. De Santis M, et al. 

J Clin Oncol. 2009;27:5634-5639d; 7. Jang S, Atkins MB. Clin Pharmacol Ther. 2014;95:24-31; 8. Hamid O, et al. N Engl J Med 2013; 369:134-144e; 9. Topalian SL, 

et al. N Engl J Med. 2012;366:2443–2454f; 10. Hamid O, et al. J Clin Oncol 2013; 31(suppl; abstr 9010)g. 
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M2 macrophage infiltration and 

prognosis of  cancer  

• In breast and pancreatic cancer,infiltrating CD68+ or CD163+ 

tumor-associated macrophages (TAMs) correlate with poor outcome  

 

• The tumor-promoting function of TAMs is based on: 

 - secretion of  proangiogenic and growth factors,  

 - to potently suppress T cell effector function  

 - by releasing immunosuppressive cytokines 

 

• Macrophages exerting these protumorigenic functions are also termed M2-

type macrophages, in contrast to the antitumorigenic M1 subtype 

 

• Phenotype: CD163+, and expressing MCSFR , CD115 
 

 

 

References: DeNardo et al., 2011; Kurahara et al., 2011; Shabo et al., 2008; (Wynn et al., 2013; Biswas and Mantovani 

2010; Gordon and Martinez 2010; Hoves et al.,2006; Mantovani et al., 2002. 

 



Presented by: 



LOW CD4 COUNT AND TO  RESTORE CD4 

COUNTS 

Presented by: 

Statistical comparison will be made 
between the following groups 
 
- Pre-treatment   
CYT107 (arm 2+ arm 4) vs  
Placebo (arm 1 + arm 3) 
 
- Concomitant treatment  
CYT107 + CT (arm 3+ arm 4) vs Placebo + CT 
(arm 1+ arm2) 

41 
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ELYPSE 7:  A RANDOMIZED STUDY OF  IL-7 

TO  RESTORE CD4 COUNTS 
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• Immunotherapy of cancers 

 

• Immune status and  immunotherapy of sarcomas 

 



0 0.2 0.4 0.6 0.8 1 1.2 1.4 

GIST 
Liposarcomas 
Sarcoma NOS 

Leiomyos non ut. 
Kaposi 

DermatofibroS 
Uterine LMS 

MFH 

Myxofibrosarcomas 
Rhabdomyosarcomas 

Synovialosarcomas 

Ewing sarcomas 
Angiosarcomas 

LG Fibromyxoid Sarcomas 

MPNST 

Fibrosarcomas 
Solitary fibrous tumors  

OsteoS 

Incidence  / 100,000 / yr 

Others 

Over 80 histotypes of sarcomas… 



GIST 

Sarcomas and  

aggressive connective  

tissue tumors 

Mutations  

kinases 

G5 

Ntl 

Group 

Translocations 

DFSP  

SyS 

Ewing 

Mutations  

APC/bCat 

Desmoids 

WD/DDLPS 
Amplification  

12q13-15 

MDM2/CDK4 

MPNST 

PEComas 

TSG loss 

NF1, TSC1/2 

Complex  

genomics 

LMS, UPS 



Overall survival of advanced soft tissue sarcoma patients 

according to baseline lymphocyte counts 

Isabelle Ray-Coquard et al, on behalf of the European Organization for Research and Treatment of Cancer 

Soft Tissue and Bone Sarcoma Group. Cancer Res 2009;69(13):5383 

Statistically significant even in multivariate analysis 





Impact on survival 

MTP 

No MTP 

0%

20%

40%

60%

80%

100%

0 2 4 6 8 10 12
Years

p=0.0352 (stratified log rank) 

HR = 0.72 (0.53-0.97) 

6 yr prob = 70% v 78% 

MTP, n=338 

No MTP, n=340 



Immunology of  sarcoma 

• Antigen  load 

 

• PD1/PDL1 expression 

 

• M2 macrophages 

 

• GIST 

 

• CARs 



 

Lim et al  2015 



Lymphocytes infiltration and  PDL1 expression 
in sarcomas 













Macrophage infiltration in sarcomas  



Survival according  to  CD163 infiltrates 

Green:  CD163 high (n=64), Blue CD163 low (n=183) 

P=0.006 P=0.002 

Ms in preparation 



• Preclinical model and human 

• IM activates CD8 and  block T 
regs 

• IM blocks  IDO expression  

• CD8/Treg Ratio correlates with 
response to  IM in GIST patients 



M1 TAM have anti-tumor activities 

 

CSF1 dependent 

 

Shift to  M2 in pts responding to IM 

 

Switch back to  M1 in progressive pts 



JCI 2004 



CAR T cells TCR anti  NY-ESO-1 

 

N=11 melanoma, N=6  SynovialS 

 

4 PR, duration (6 to 10 months) 



N=19 pediatric patients  

 

Osteosarcoma and Ewing 

 

Detection of CAR T cells in  PB  

and in the tumor 

 

4 SD, 3 to 14months 



Ag expression and  vaccine studies in sarcomas 

D’Angelo et al  2015 



Immunotherapy trials in sarcomas 



Immunostimulatory mAbs: What’s Next ? 



Immunostimulatory mAb Company Status NCT # Completion Tumors 

Anti-KIR           

lirilumab (IPH2102) 

Innate Pharma 

/ BMS 

Phase 2 NCT01687387 Jun 2016 Acute Myeloid Leukemia 

lirilumab + ipilimumab Phase 1 NCT01750580 Oct 2016 Cancer NOS 

lirilumab + nivolumab Phase 1 NCT01714739 Sep 2017 Cancer NOS 

elotuzumab + lirilumab or + urelumab R-Phase 1 NCT02252263 Apr 2017 Multiple Myeloma 

Anti-CD137 

urelumab (BMS-663513) 

BMS 

Phase 1 NCT01471210 Mar 2019 Solid Tumors / B-Cell NHL 

urelumab + cetuximab Phase 1 NCT02110082 Jan 2017 CRC, HNSCC 

urelumab + nivolumab Phase 1 NCT02253992 Dec 2018 Solid Tumors / B-cell NHL 

urelumab + rituximab Phase 1 NCT01775631 Feby 2017 B-Cell Malignancies 

Anti-OX40 
aOX40 + Stereotactic Body Radiation Providence 

Health&Service 
Phase 1/2 NCT01862900 Feb 2023 M+ Breast K; M+ Lung; M+   Liver 

aOX40 + cyclophosphamide +RT Phase 1/2 NCT01303705 Oct 2015 Prostate Cancer 

MEDI6383 MedImmune/AZ Phase 1 NCT02221960 Aug 2018 Bladder, CRC, NSCLC, HNSCC 

RG7888 (anti-OX40, MOXR0916) Roche/Gene Phase I NCT02219724 Aug 2018 Solid Cancers 

Anti-LAG3 

BMS-986016 
BMS 

Phase 1 NCT02061761 Jun 2018 Hematologic Neoplasms 

BMS-986016 +/- nivolumab Phase 1 NCT01968109 May 2018 Solid Cancers 

Anti-CD40 

BMS-986090 BMS R-Phase 1 NCT02079480 Apr 2015 Healthy Volunteers (R vs Placebo) 

Anti-CD27 

Varlilumab (CDX-1127) Celldex Phase 1 NCT01460134 Mar 2015 B&T-cellLymphomas, Solid Tumors  

Anti-B7H3 

MGA271 MacroGenics Phase 1 NCT01918930 Mar 2014 Melanoma 

Anti-GITR 

TRX518 GITR,Inc.CRI Phase 1 NCT01239134 Dec 2014 Stage III/IV Melanoma; Solid Tumors 



 

Now this is not the end.  

It is not even the beginning of the end.  

But it is, perhaps, the end of the beginning. 

 

 



Conclusions 
The emerging role of immunology in sarcoma 

• Molecular  heterogeneity 

• Sarcoma incidence in immunosuppressed patients 

• Immune cell infiltrates in  sarcomas 

• PDL1 expression in sarcoma and on immune cells 

• M1/M2 macrophage infiltration 

• Heterogeneity across sarcomas 

• Lymphopenia 

• CAR T cells, PD1 Ab PDL1 Ab trials ongoing 

 









Metastatic Melanoma Response to Ipilimumab (anti-CTLA4) 

Before Ipilimumab 
04/22/11 

After Ipilimumab 
08/05/11 


