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Site	
   Cases	
   %	
   ASR	
   Risk	
  

Breast	
   1569	
   30.8	
   86.1	
   11	
  

Melanoma	
   498	
   9.8	
   26.5	
   35	
  

Uterus	
   200	
   3.9	
   10.7	
   78	
  

Ovary	
   113	
   2.2	
   6.1	
   152	
  

Cervix	
   77	
   1.5	
   5.0	
   223	
  

Lung	
   333	
   19.1	
   14.4	
   60	
  

Breast	
   256	
   14.7	
   12.2	
   75	
  

Ovary	
   78	
   4.5	
   3.2	
   285	
  

Uterus	
   49	
   2.8	
   2.0	
   438	
  

Cervix	
   22	
   1.3	
   1.3	
   804	
  

Incidence

Mortality

Cancer Incidence and mortality in WA (2013) 



 Observed incidence (2009) and mortality (2010) of ovarian cancer,  
and estimated for 2012

AIHW Australian Cancer Database 2009, AIHW National Mortality Database



 Observed incidence (2009) and mortality (2010) of melanoma of the skin,  
and estimated for 2012

AIHW Australian Cancer Database 2009, AIHW National Mortality Database
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Cancer and the immune system 

Rudolph	
  Carl	
  Virchow	
  
(1821-­‐1902)	
  

• 1863	
  –	
  Virchow	
  observed	
  that	
  tumours	
  were	
  
infiltrated	
  by	
  leukocytes	
  
• A	
  link	
  was	
  proposed	
  between	
  cancer	
  and	
  
inflammaFon	
  	
  



“The father of immunotherapy” 

" 1891	
  –	
  Coley	
  injected	
  streptococcal	
  
bacterial	
  toxins	
  around	
  tumours	
  

" ‘Coley’s	
  toxin’	
  was	
  used	
  in	
  so`	
  Fssue	
  
sarcoma	
  for	
  40yrs+	
  with	
  variable	
  success	
  

William	
  Coley	
  
(1862-­‐1936)	
  



Paul	
  Ehrlich	
  	
  
(1854	
  –1915)	
  



Mendelsohn,	
  J.	
  (2013).	
  Personalizing	
  oncology:	
  perspecFves	
  and	
  prospects.	
  JCO,	
  31(15),	
  1904–11.	
  	
  



The first targeted therapies 

Charles	
  Huggins	
  
(1901-­‐1997)	
  

o  Huggins demonstrated the hormone-
dependency of prostate cancer 

o  In 1940, oestrogen therapy for prostate cancer 
became the first targeted systemic therapy, 
against receptors or pathways upon which a 
cancer was dependent 



Chemotherapy – emerging from the horrors of 
chemical warfare 

2 Dec 1943 - The ‘Bari incident’  

SS John Harvey	
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The magic bullet “magische Kugel”  

	
   1997	
  –	
  Rituximab	
  (NHL)	
  

	
   1998	
  –	
  HercepFn	
  (breast	
  ca)	
  

	
   2001	
  –	
  ImaFnib	
  (CML)	
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Sir	
  Frank	
  Macfarlane	
  Burnet	
  
(1899-­‐1985)	
  

Theory of clonal 
selection	
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Immune checkpoints 

Ipilimumab	
  (anF-­‐CTLA-­‐4)	
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Nivolumab (anti-PD-1) in Patients with Platinum-Resistant Ovarian Cancer

Hamanishi, J (2015. Journal of Clinical Oncology, 33(34), 4015–4022. 
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The DNA damage response
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BRCA1-/-
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BRCA2-/-

BRCA2+/+
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Current status of olaparib 
(Lynparza) 

! 	
  Australia	
  –	
  TGA	
  approved	
  	
  
	
    “Olaparib	
  is	
  indicated	
  as	
  monotherapy	
  for	
  the	
  maintenance	
  treatment	
  of	
  paFents	
  

with	
  plaFnum-­‐sensiFve	
  relapsed	
  BRCA-­‐mutated	
  (germline	
  or	
  somaFc)	
  high	
  grade	
  
serous	
  epithelial	
  ovarian,	
  fallopian	
  tube	
  or	
  primary	
  peritoneal	
  cancer	
  who	
  are	
  in	
  
response	
  (complete	
  response	
  or	
  parFal	
  response)	
  a`er	
  plaFnum-­‐based	
  
chemotherapy.	
  Prior	
  treatment	
  must	
  have	
  included	
  at	
  least	
  2	
  courses	
  of	
  plaFnum-­‐
based	
  regimens.”	
  

! Europe	
  –	
  approved	
  as	
  maintenance	
  treatment	
  for	
  plaFnum	
  sensiFve	
  relapsed	
  
BRCA	
  m	
  ovarian	
  cancer	
  –paFents	
  in	
  remission	
  following	
  plaFnum-­‐based	
  therapy	
  

! 	
  USA	
  -­‐	
  approved	
  as	
  monotherapy	
  	
  
#  For	
  paFents	
  who	
  have	
  received	
  ≥	
  ?3	
  lines	
  of	
  chemotherapy	
  
#  Not	
  approved	
  as	
  maintenance	
  therapy	
  
#  Approval	
  also	
  for	
  companion	
  diagnosFc	
  (Myriad	
  GeneFcs	
  BRCA	
  analysis	
  CDx)	
  	
  



Liu, J. F., & Matulonis, U. A. (2016). Current Oncology Reports, 18(5), 29



What	
  about	
  toxicity?	
  

Chemotherapy	
   Targeted	
  therapies	
   Immunotherapy	
  

• Neutropenia	
  /	
  immune	
  

suppression	
  

• Hair	
  loss	
  

• Nausea	
  and	
  vomiFng	
  

• Lethargy	
  

• Skin	
  rash	
  

• GI	
  effects	
  (diarrhoea,	
  nausea)	
  

• Drug	
  induced	
  liver	
  injury	
  

• ’off-­‐target	
  toxicity’	
  e.g.	
  skin	
  SCC	
  

• NOT	
  immune	
  suppressive	
  

• Immune-­‐related	
  side	
  effects	
  

• Skin	
  (rash,	
  pruriFs)	
  

• Diarrhoea	
  /	
  coliFs	
  (<5%)	
  

• PneumoniFs	
  (<3%)	
  

• Endocrine	
  

• Any	
  auto-­‐immune	
  ‘-­‐iFs’	
  



Immune checkpoint blockade (ICB) toxicities 

Frequent (>10%) ICB toxicities  

•  Ipilimumab (anti-CTLA4): diarrhea, rash, pruritus, 
fatigue, nausea, vomiting, decreased appetite and 
abdominal pain 

•  Nivolumab (anti-PD1): fatigue, rash, pruritus, diarrhea 
and nausea  

•  Pembrolizumab (anti-PD1): diarrhea, nausea, pruritus, 
rash, arthralgia and fatigue 

Rare (<10%) life-threatening ICB toxicities  
 

•  Colitis and risk of gastrointestinal perforation  
•  Pneumonitis including acute interstitial pneumonia / ARDS 
•  Infusion reaction and anaphylactic shock  
•  Type 1 diabetes and risk of diabetic ketoacidosis  
•  Severe skin reactions, DRESS, Stevens Johnson syndrome  
•  Hemolytic anemia or immune thrombocytopenia and hemorrhagic risk  
•  Neutropenia and sepsis risk  
•  Encephalopathy and neurological sequelae  
•  Guillain–Barré syndrome and respiratory risk  
•  Myelitis and motor sequelae  
•  Myocarditis and cardiac insufficiency  
•  Acute adrenal insufficiency and hypovolemic shock  
•  Pleural and pericardial effusion  
•  Nephritis 

Champiat, S. et al. (2016). Management of immune checkpoint blockade dysimmune toxicities: a collaborative position paper. Annals of Oncology, 27(4), 559–574. 



The five pillars of immunotherapy toxicity management

Champiat, S., Lambotte, O., Barreau, E., Belkhir, R., Berdelou, A., Carbonnel, F., … Marabelle, A. (2016). Management of 
immune checkpoint blockade dysimmune toxicities: a collaborative position paper. Annals of Oncology, 27(4), 559–574. 



Spectrum of toxicity of immune 
checkpoint blockade agents

Champiat, S. et al. (2016). Management of immune checkpoint blockade dysimmune toxicities: a 
collaborative position paper

Annals of Oncology, 27(4), 559–574. 
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  in	
  cancer	
  immunotherapy	
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Biomarkers of PARPi 
response 

! 	
  BRCA1/2	
  germline	
  mutaFons	
  (~14%	
  of	
  high-­‐grade	
  serous	
  EOC)	
  

! 	
  BRCA	
  ½	
  somaFc	
  mutaFons	
  (~6%)	
  

! 	
  Other	
  geneFc	
  and	
  epigeneFc	
  alteraFons	
  in	
  HR	
  genes	
  ?>30%	
  



Approximately 50% of high-grade serous EOCs have alterations in HR repair genes.  

Konstantinopoulos et al. Cancer Discov 2015;5:1137-1154 



Homologous recombination 
deficiency (HRD) assays 

Validation, validation, validation!!
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