Results
	Meta-analysis

1- All immune related adverse events

a. Ipilimumab

A
B


Figure 5 - Incidence of global irAEs with ipilimumab all dosage (3mg/kg, 10mg/kg, 5mg/kg), all-grade (A) and severe grade (B). 
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B


Figure 6 - Incidence of global irAEs with ipilimumab 3mg/kg, all-grade (A) and severe grade (B). 
A
B


Figure 7 - Incidence of global irAEs with ipilimumab 10mg/kg, all-grade (A) and severe grade (B). 


b. Tremelimumab

Only one study (Calabrò et al. 2013) reported global irAEs with tremelimumab treatment, at 15mg/kg dosage. A meta analysis was not possible in this group.

2- Endocrinologic immune related adverse events

a. Anti-CTLA-4

A
B


Figure 8 - Incidence of endocrinologic irAEs with anti-CTLA-4, all-grade (A) and severe grade (B). 

b. Ipilimumab
A
B


Figure 9 - Incidence of endocrinologic irAEs with ipilimumab all dosage, all-grade (A) and severe grade (B).
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Figure 10 - Incidence of endocrinologic irAEs with ipilimumab 3mg/kg, all-grade (A) and severe grade (B).
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B

Figure 11 - Incidence of endocrinologic irAEs with ipilimumab 10mg/kg, all-grade (A) and severe grade (B).

c. Tremelimumab
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Figure 12 - Incidence of endocrinologic irAEs with tremelimumab, all-grade. Meta analysis was not possible for severe grade.

3- Cutaneous immune related adverse events

a. Anti CTLA4

A
B


Figure 13 - Incidence of cutaneous irAEs with anti-CTLA-4, all-grade (A) and severe grade (B). 

b. Ipilimumab
A
B


Figure 14 - Incidence of cutaneous irAEs with ipilimumab all dosage, all-grade (A) and severe grade (B).
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Figure 15 - Incidence of cutaneous irAEs with ipilimumab 3mg/kg, all-grade (A) and severe grade (B).
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Figure 16 - Incidence of cutaneous irAEs with ipilimumab 10mg/kg, all-grade (A) and severe grade (B).

c. Tremelimumab
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B


Figure 17 - Incidence of cutaneous irAEs with tremelimumab, all-grade (A) and severe grade (B).

4- Gastro intestinal immune related adverse events

a. Anti CTLA4

A
B


Figure 18 - Incidence of gastro intestinal irAEs with anti CTLA4, all-grade (A) and severe grade (B). 

b. Ipilimumab

A
B


Figure 19 - Incidence of gastro intestinal irAEs with ipilimumab all dosage, all-grade (A) and severe grade (B).
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Figure 20 - Incidence of gastro intestinal irAEs with ipilimumab 3mg/kg, all-grade (A) and severe grade (B).
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Figure 21 - Incidence of gastro intestinal irAEs with ipilimumab 10mg/kg, all-grade (A) and severe grade (B).

c. Tremelimumab
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B


Figure 22 - Incidence of gastro intestinal irAEs with tremelimumab, all-grade (A) and severe grade (B).

5- Hepatic immune related adverse events

a. Anti-CTLA-4

A
B


Figure 23 - Incidence of gastro intestinal irAEs with anti-CTLA-4, all-grade (A) and severe grade (B). 

b. Ipilimumab
A
B


Figure 24 - Incidence of hepatic irAEs with ipilimumab all dosage, all-grade (A) and severe grade (B).
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Figure 25 - Incidence of hepatic irAEs with ipilimumab 3mg/kg, all-grade (A) and severe grade (B).
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Figure 26 - Incidence of hepatic irAEs with ipilimumab 10mg/kg, all-grade (A) and severe grade (B).

c. Tremelimumab
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Figure 27 - Incidence of hepatic irAEs with tremelimumab, all-grade (A) and severe grade (B).
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Figure 28 –Risk ratio of developing a gastro intestinal irAE with ipilimumab at 10mg/kg comparing with 3mg/kg for gastro intestinal irAEs all grade (A) and high grade (B).
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Figure 29 - Risk ratio of developing a cutaneous irAE with ipilimumab at 10mg/kg comparing with 3mg/kg for cutaneous irAEs all grade (A) and high grade (B).
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Figure 30 – Risk ratio of developing an endocrine irAE with ipilimumab at 10mg/kg comparing with 3mg/kg for endocrine irAEs all grade (A) and high grade (B).
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Figure 31 - Risk ratio of developing a hepatic irAE with ipilimumab at 10mg/kg comparing with 3mg/kg for hepatic irAEs all grade (which are all high grade).
	


























Systematic review

[image: ]
[bookmark: _GoBack]Table 2 - General characteristics of patients receiving anti-CTLA-4 antibodies described in case reports
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Table 3 - Organ specific irAEs.

Quality assessment
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Table 4 - Quality assessment - + low risk of bias, - high risk of bias, ? uncertain risk of bias, n/a not applicable.
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Age,	
  mean	
  ±	
  SD	
  years 58	
  ±	
  8.9
Male	
  sex,	
  n	
  (%) 66	
  (67)
Personal	
  history	
  of	
  AI	
  disease N/A
Oncologic	
  treatment,	
  n	
  (%)	
  :	
  
History	
  of	
  chemotherapy 48	
  (48)
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  unknown 42	
  (42)
Ipilimumab	
  treatment 99	
  (100)
	
  	
  	
  Dose	
  3mg/kg 32	
  (43.2)
	
  	
  	
  Dose	
  10mg/kg	
   41	
  (55.4)
Cancer,	
  n	
  (%)	
  :	
  
Melanoma 94	
  (94)
Prostate 3	
  (3)
Renal 2	
  (2)
Bladder 1	
  (1)
IRAE	
  :	
  
Endocrinopathy 33	
  (33)
Gastroenterology	
  and	
  Hepatology 36	
  (36)
Neurology 13	
  (13)
Sarcoidosis 6	
  (6)
Autoimmune	
  cytopenia 4	
  (4)
Others 6	
  (6)
No	
  of	
  cycle,	
  median	
  [interquartile	
  range] 3	
  [2-­‐4]
Onset	
  of	
  IRAE	
  (weeks),	
  median	
  [interquartile	
  range] 10	
  [6-­‐12]
Continued	
  treatment	
  (anti	
  CTLA4),	
  n	
  (%) 16	
  (23.8)
Other	
  IRAE	
  association,	
  n	
  (%) 18	
  (18.4)
Evolution,	
  n	
  (%)	
  :	
  
Cancer	
  
	
  	
  	
  progressive	
  disease	
   24	
  (40)
	
  	
  	
  oncologic	
  response 36	
  (60)



Case	
  reports	
  n=100



AI	
  :	
  auto-­‐immune;	
  IRAE	
  :	
  immune-­‐related	
  adverse	
  event,	
  SD	
  :	
  standard	
  deviation
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Colitis,	
  n	
  (%) 21	
  (58.3)
Hepatitis,	
  n	
  (%) 13	
  (36.1)
Pancreatitis,	
  n	
  (%) 1	
  (2.8)
Coeliac	
  disease,	
  n	
  (%) 1	
  (2.8)
No	
  of	
  cycle,	
  median	
  [interquartile	
  range] 3	
  [2-­‐4]
Onset	
  of	
  IRAE	
  (weeks),	
  median	
  [interquartile	
  range] 7	
  [6-­‐10]
Treatment	
  :	
  
Steroids,	
  n	
  (%) 31	
  (91.2)
	
  	
  	
  Dose,	
  median	
  [interquartile	
  range]	
  mEq	
  prednisone 156	
  [150-­‐225]
Evolution,	
  n	
  (%)	
  :	
  
Healing	
  of	
  immune	
  related	
  adverse	
  events 32	
  (91.5)
Cancer	
  
	
  	
  	
  progressive	
  disease	
   7	
  (46.7)
	
  	
  	
  oncologic	
  response 8	
  (53.3)



Hypophysitis,	
  n	
  (%) 30	
  (90.9)
Thyroiditis,	
  n	
  (%) 3	
  (9.1)
No	
  of	
  cycle,	
  median	
  [interquartile	
  range] 4	
  [3-­‐4]
Onset	
  of	
  IRAE,	
  mean	
  ±	
  SD	
  weeks 11.6	
  ±	
  5.6
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  median	
  [interquartile	
  range] 11	
  [8.5-­‐12]
Treatment	
  :	
  
Steroids,	
  n	
  (%) 25	
  (78)
	
  	
  	
  Dose,	
  median	
  [interquartile	
  range]	
  mEq	
  prednisone 80	
  [60-­‐106]
Hormonal	
  replacement 29	
  (87.8)
Evolution,	
  n	
  (%)	
  :	
  
Persistence	
  of	
  endocrinopathy 15	
  (75)
Cancer	
  
	
  	
  	
  progressive	
  disease	
   8	
  (32)
	
  	
  	
  oncologic	
  response 17	
  (68)



Guillain	
  Barre	
  syndrom,	
  n(%) 3	
  (22.8)
Aseptic	
  meningitis,	
  n(%) 1	
  (7.6)
Posterior	
  reversible	
  encephalopathy	
  syndrom,	
  n(%) 1	
  (7.6)
Concurent	
  myositis	
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  myasthenia	
  gravis,	
  n(%) 1	
  (7.6)
Transverse	
  myelitis,	
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  (7.6)
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  myopathy,	
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  polyneuropathy,	
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  neuropahy,	
  n(%) 1	
  (7.6)



No	
  of	
  cycle,	
  median	
  [interquartile	
  range] 3	
  [2-­‐3]
Onset	
  of	
  IRAE	
  (weeks),	
  median	
  [interquartile	
  range] 7	
  [3-­‐8]
Treatment	
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Steroids,	
  n	
  (%) 10	
  (76.9)
	
  	
  	
  Dose,	
  median	
  [interquartile	
  range]	
  mEq	
  prednisone 703	
  [90-­‐1250]
Ig	
  IV 3	
  (27.3)
plasmapheresis 4	
  (36.4)
Evolution,	
  n	
  (%)	
  :	
  
IRAE
	
  	
  	
  Healing 5	
  (38.4)
	
  	
  	
  Persistence 5	
  (38.4)
	
  	
  	
  Death 3	
  (23.2)
Cancer	
  
	
  	
  	
  progressive	
  disease	
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  (33.3)
	
  	
  	
  oncologic	
  response 6	
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  immune-­‐related	
  adverse	
  event,	
  SD	
  :	
  standard	
  deviation



Hepato-­‐gastroenterology	
  (n=36)



Endocrinopathy	
  (n=33)










Colitis,	n	(%) 21	(58.3)

Hepatitis,	n	(%) 13	(36.1)

Pancreatitis,	n	(%) 1	(2.8)

Coeliac	disease,	n	(%) 1	(2.8)

No	of	cycle,	median	[interquartile	range] 3	[2-4]

Onset	of	IRAE	(weeks),	median	[interquartile	range] 7	[6-10]

Treatment	:	

Steroids,	n	(%) 31	(91.2)

			Dose,	median	[interquartile	range]	mEq	prednisone 156	[150-225]

Evolution,	n	(%)	:	

Healing	of	immune	related	adverse	events 32	(91.5)

Cancer	

			progressive	disease	 7	(46.7)

			oncologic	response 8	(53.3)

Hypophysitis,	n	(%) 30	(90.9)

Thyroiditis,	n	(%) 3	(9.1)

No	of	cycle,	median	[interquartile	range] 4	[3-4]

Onset	of	IRAE,	mean	±	SD	weeks 11.6	±	5.6

																								median	[interquartile	range] 11	[8.5-12]

Treatment	:	

Steroids,	n	(%) 25	(78)

			Dose,	median	[interquartile	range]	mEq	prednisone 80	[60-106]

Hormonal	replacement 29	(87.8)

Evolution,	n	(%)	:	

Persistence	of	endocrinopathy 15	(75)

Cancer	

			progressive	disease	 8	(32)

			oncologic	response 17	(68)

Guillain	Barre	syndrom,	n(%) 3	(22.8)

Aseptic	meningitis,	n(%) 1	(7.6)

Posterior	reversible	encephalopathy	syndrom,	n(%) 1	(7.6)

Concurent	myositis	and	myasthenia	gravis,	n(%) 1	(7.6)

Transverse	myelitis,	n(%) 1	(7.6)

Inflammatory	myopathy,	n(%) 1	(7.6)

Chronic	inflammatory	demyelinating	polyneuropathy,	n(%) 1	(7.6)

Orbital	myositis,	n(%) 1	(7.6)

Multifocal	radiculoneuropthy 2	(15.2)

Inflammatory	enteric	neuropahy,	n(%) 1	(7.6)

No	of	cycle,	median	[interquartile	range] 3	[2-3]

Onset	of	IRAE	(weeks),	median	[interquartile	range] 7	[3-8]

Treatment	:	

Steroids,	n	(%) 10	(76.9)

			Dose,	median	[interquartile	range]	mEq	prednisone 703	[90-1250]

Ig	IV 3	(27.3)

plasmapheresis 4	(36.4)

Evolution,	n	(%)	:	

IRAE

			Healing 5	(38.4)

			Persistence 5	(38.4)

			Death 3	(23.2)

Cancer	

			progressive	disease	 3	(33.3)

			oncologic	response 6	(66.7)

Neurology	(n=13)

AI	:	auto-immune;	IRAE	:	immune-related	adverse	event,	SD	:	standard	deviation

Hepato-gastroenterology	(n=36)

Endocrinopathy	(n=33)


image105.emf



Sequence	
  generation Allocation	
  concealment Blinding Incomplete	
  outcome	
  data Selective	
  outcome	
  reporting Other	
  source	
  of	
  bias
IPILIMUMAB



Hodi	
  and	
  al.	
  2010 + + + + + +
Wilgenhof	
  and	
  al.	
  2013  - n/a  - + +  - 
Delyon	
  and	
  al.	
  2013  - n/a  - + + ?
Margolin	
  and	
  al.	
  2012  - n/a  - + +  - 
Hamid	
  and	
  al.	
  2011 ? ? ? + + ?
Danielli	
  and	
  al.	
  2012  - n/a  - + +  - 
Wolchok	
  and	
  al.	
  2010 + + + + + +
O'day	
  and	
  al.	
  2010  - n/a  - + +  - 
Hersh	
  and	
  al.	
  2009 ? ?  - + +  - 
Weber	
  and	
  al.	
  2009 + + + + + +
Yang	
  and	
  al.	
  2007  - n/a  - + +  - 



Downey	
  and	
  al.	
  2007  - n/a  - + + ?
Ku	
  and	
  al.	
  2010  - n/a  - + + ?



Di	
  Giacomo	
  and	
  al.	
  2011  - n/a  - + +  - 
Royal	
  and	
  al.	
  2010  - n/a  - + + ?
Le	
  DT	
  and	
  al.	
  2013 + +  - + + +
Weber	
  and	
  al.	
  2008  - n/a  - + +  - 
Slovin	
  and	
  al.	
  2013  - n/a  - + +  - 



TREMELIMUMAB
Calabro	
  and	
  al.	
  2013  - n/a  - + + ?
Chung	
  and	
  al.	
  2010  - n/a  - + +  - 
Ralph	
  and	
  al.	
  2010  - n/a  - + +  - 
Ribas	
  and	
  al.	
  2005  - n/a  - + +  - 



The	
  Cochrane	
  Collaboration’s	
  tool	
  for	
  assessing	
  risk	
  of	
  bias
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