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Historical background
examples of immunotherapy and their impact on survival

• Coley’s toxine and spin-off

• Allogeneic bone marrow and peripheral stem cell transplantations

– Hematological malignancies

– (Solid tumors)

• High dose interleukin-2 and LAK cell therapy

– Metastatic melanoma

– Metastatic clear cell renal cell cancer

• Adoptive cell therapy with TIL
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Coley’s toxin

Complete remission of  a sarcoma in a patient 
after 2 episodes of erysipelas caused by 
streptococcus pyogenes

William Coley, 1893

Courtesy of R. Stahel



Coley’s toxin

William Coley, 1909

• Induction of erysipelas 
by direct inoculation with 
streptococci

• Coley’s toxin: Heat inactivated mixture of streptoccoci
and serratia
About 900 patients treated, most inoperable sarcoma, 
10% response rate. Treatment associated high fever

Courtesy of R. Stahel
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Immunotherapy with BCG

• Raymond Pearl, Amer J Hyg 1929: Lower incidence of 

cancer in patients with TB

• Lloyd Old, Nature 1959: Mice infected with BCG have 

resistance to transplantable tumors

• Burton Zbar, JNCI 1971: Suppression of tumor growth in 

mice at the site of infection with BCG

• George Mathé, 1968: Adjuvant BCG in children with 

acute lymphoblastic leukemia 

• Donald Morton, Surgery 1970: Intralesional treatment of 

melanoma metastases with BCG 

• Alvaro Morales, J Urol 1976: Intracavitary bacillus 

Calmette-Guerin in the treatment of superficial bladder 

tumors
Courtesy of R. Stahel



Immune Surveillance of Tumours

• Paul Ehrlich 1909:  the immune system 
might repress a potential overwhelming 
frequency of carcinomas

Courtesy of R. Stahel



Immune Surveillance of Tumours

Lewis Thomas 1957:  

“… the primary function of cellular 

immunity is in fact not to promote 

allograft rejection but rather to 

protect from neoplastic disease, 

thereby maintaining  tissue 

homeostasis in complex multicellular 

organisms”

1982 Lewis Thomas: 

“the greatest trouble with the idea of 

immunosurveillance is that it cannot be 

shown to exist in experimental animals”

Courtesy of R. Stahel



Immune Surveillance of Tumours

Sir Macfarlane Burnet, 1964 

“…in animals, …, inheritable genetic 
changes must be common in somatic 
cells and a proportion of these 
changes will represent a step toward 
malignancy.

It is an evolutionary necessity that 
there should be some mechanism for 
eliminating or inactivating such 
potentially dangerous mutant cells and 
it is postulated that this mechanism is 
of immunological character.”



Schreiber et al., Science 2011
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OS comparing RIC and MA PSCT from HLA identical siblings

Aoudjhane et al., Leukemia 2005; 



Schmid et al., JCO 2007





Outcome of mRCC patients treated with allogeneic PSCT

Childs et al., NEJM 2000
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LAK cell therapy and Interleukin-2

Steven Rosenberg, NEJM 1985: 

Observations on the systemic

administration of autologous

lymphokine-activated killer cells and

recombinant interleukin-2 to patients

with metastatic cancer



LAK cell therapy in combination with interleukin-2

Steven Rosenberg, NEJM 1985: 

Observations on the systemic

administration of autologous

lymphokine-activated killer cells

and recombinant interleukin-2 to

patients with metastatic cancer



Tolerance and effectiveness of recombinant interleukin-2 and

lymphokine-activated killer cells in patients with metastatic solid 

tumors

• 26 patients with metastatic solid tumors, including 14 renal cell 
carcinomas, seven melanomas, three extragonadal germ cell 
tumors refractory to chemotherapy and two colon carcinomas

• Capillary leak syndrome with hypotension and impaired renal 
function and CNS toxicity were the major reasons for dose 
modification

• Partial responses were documented in three renal cell 
carcinomas and one melanoma. The median response 
duration was 5.5 (range 1-6) months.

Stahel, Eur J Cancer Clin Oncol 1989 



Atkins et al., JCO 1999; Yang et al., JCO 2003; McDermott et al., JCO 2005



Overall Survival of patients with metastatic 
RCC treated with high dose IL-2

Atkins et al., JCO 1999



Rosenberg et al. Ann Surg 1998
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Dudley et al., Science 2002



Scheme for TIL therapy

Rosenberg & Restifo Science 2015



Rosenberg & Restifo Science 2015



Rosenberg and Dudley. Curr Opin Immunol 2009



Rosenberg and Dudley. Curr Opin Immunol 2009



Summary

• Over more than 100 years the role of the immune 

system in defense against cancer has established

• Immunotherapy of cancer has slowly developed into an

effective treatment for few patients, sometimes with

severe toxicities

• Currently, with the arrival of immune checkpoint blockers

and new modalities of adoptive cell therapy (CARs), 

immunotherapy has led to a paradigm shift in the 

treatment of cancer
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