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Distinguishing “self ” from 

“non-self ”

 T cells trained in the thymus as a child

 Millions of  variations of  T cell receptors tested

 If  TCR binds to “self ” then T cell retrained or eliminated

 Only 3% of  T cells survive this process

 Remaining TCRs should only respond to “non-self ”

 T cells roam the body waiting to recognise “non-self ” antigens



Cancer and immune system

Schreiber RD, Cancer Immunol Res 2005



Immune System and Cancer

• 20th century “immune surveillance”
– Tumour antigens treated as foreign antigens
– Natural response of immune system is to survey 

the body for tumours and eliminate them

• 21st century “immune tolerance”
– Tumour antigens treated as self antigens
– Natural response of immune system to tumour 

antigens is tolerance

Goal is to overcome tolerance



Immune Tolerance

Topalian ASCO 2012



Cervix cancer as a target for 

immunotherapy: HPV



Doorbar, J Clin Virol 32:7-15, 2005

Progression to Cancer is Accompanied by 

Deregulation of Viral Gene Expression

CIN  1 CIN  2 CIN  3

Common molecular events:  

•Viral genome integration into cellular DNA

•Loss of E2 leads to increased E6/E7 expression

•Loss of L1, L2 expression.  Therefore, current 

vaccine can’t clear pre-cancerous lesions.



Mutation Burden

Alexandrov Nature 2013

Cervix Cancer: Mutation burden intermediate but 

potentially still responsive to immunotherapy 

because of HPV (viral antigen)



Immune Tolerance

Topalian ASCO 2012



Passive Immunotherapy

• Adoptive Cellular Transfer (ACT)

• Pts have T cells capable of recognizing 
antigens expressed by tumours (e.g. 
TILs)

• These cells can attack tumours ex vivo

• Pull T cells out of the tumour, activate 
in vitro, reinfuse to patient







Active Immunotherapy
• Reverse immune tolerance in situ to promote 

recognition of endogenous tumour antigens and 
facilitate tumour rejection

• More generic approach but can target multiple 
tumour antigens

1. Therapeutic vaccines: ongoing active research in 
cervix cancer

2. T cell modulators (2011+)
– Ipilimumab

– Anti PD-1/L1

– Many many more…..



AXAL: a live, attenuated, nonpathogenic, 

bioengineered Lm-LLO immunotherapy for 

treatment of HPV-associated cancers



PHASE 2 trial







The T-cell checkpoint
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Ipilimumab in cervix cancer: 

Phase 1/2

 42 patients with measurable disease progression and prior 
platinum exposure

 4 cycles if  Ipilimumab (3-10mg/kg) every 21 days followed by 4 
maintenance cycles every 12 weeks

 35 had prior RT and 21 had 2-3 prior regimens

 “Manageable” toxicities: Grade 3 diarrhoea (x4) and grade 3 
colitis (x3)

 No CRs but 3 partial responses

 Median PFS was 2.5 months

Lheureux L, ASCO annual meeting 2015



KEYNOTE-028 (NCT02054806): Phase 1b Multicohort Study of Pembrolizumab for PD-L1–positive Advanced Solid Tumors

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting



Baseline Characteristics

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting



Antitumor Activity<br />(RECIST v1.1, Investigator Review)

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting



Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting, Published JCO Dec 2017



Treatment Exposure and Duration of Response in Responders (RECIST v1.1, Investigator Review)

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting

Toxicities as expected with no new safety signals



Best Overall Response<br />CheckMate 358: Nivolumab Monotherapy in R/M Cervical, Vaginal, and Vulvar Cancers

Presented By Antoine Hollebecque at 2017 ASCO Annual Meeting

PD-L1 unselected patients





irRECIST ( Immune-related Response Evaluation Criteria in Solid Tumours)

Bidimensional measurement of tumour burden, with up to 15 index lesions

Immune-related Complete Response All lesions gone

Immune-related Partial Response A decrease in tumour burden of 50%. 
Can have progression of some lesions 
or the appearance of new lesions as 
long as the TOTAL tumour burden 
meets the response criterion

Immune-related Stable Disease Not meeting above criteria OR 
progressive disease

Immune-related Progressive Disease An increase in tumour burden of 25% 
of more relative to the nadir  Must be 
confirmed 4/52 later

Cancer Immunotherapy| Immune Related Response Criteria

Hodi et al. JCO 2016



Nicshino et al. Nature Reviews Clinical Oncology 2017

Cancer Immunotherapy| Pseudoprogression

Described in 10 – 15% of melanoma patients

Much less common in other tumour types: 1- 3%



Cancer Immunotherapy| Immunotoxicity

Champiat et al. Annals of Oncology 201
Tepley et al. Oncology 2014
Weber et al. JCO 2015



• Unless there is a good alternative diagnosis for 
inflammation, symptoms should be considered 
autoimmune in nature and treated as such.

• Most irAE are reversible provided vigilant 
monitoring and early treatment
– *excludes most endocrinopathies which are rarely 

reversible 

• Detailed treatment guidelines for management of 
irAE exist 
eg. Management of Immune-related adverse 
events in patients treated with immune 
checkpoint inhibitor therapy (ASCO Clinical 
Practice Guideline, JCO Feb 2018)

Cancer Immunotherapy| Immunotoxicity



Choosing Candidate Biomarkers

Presented By Elad Sharon at 2018 ASCO-SITC Clinical Immuno-Oncology Symposium

STILL A WORK IN PROGRESS! – PDL-1 staining 

probably not the answer



PD-L1 expression and cervix 

cancer

 Little published!

 Marijne Heeren et al, Modern Pathology 2016

 156 SCC and 49 adenocarcinoma plus 31 primary and paired 
metastatic tumour samples

 54% of  SCC and 14% of  adenocarcinoma were >5% PDL1 positive

 No significant difference between primary and metastatic samples 
but some became positive

 Different staining patterns had different associations with survival 
times: diffuse, marginal, positive tumor infiltrating macrophages



Improving on the efficacy of  

single-agent PD-1

 Combinations with other checkpoint inhibitors

 Combinations with therapeutic vaccines

 Combinations with radiotherapy

 Combinations with cytotoxics

 Working out who to treat!

 Working out when to treat



Improving on the efficacy of  

single-agent PD-1

 Combinations with radiotherapy

 Combinations with cytotoxics

 Combinations with other checkpoint inhibitors

 Combinations with therapeutics vaccines





Immunotherapy changing lives

Climbing the Sydney 

Harbour Bridge


