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Treatment toxicity – What treatments? 

•  Surgery	
• Radiotherapy	
•  Systemic	therapy	

•  Chemotherapy	
•  Molecularly	Targeted	Agents	eg	oral	tyrosine	kinase	inhibitors	
•  Immunotherapy	
•  Hormonal	therapy	-	androgen	deprivaFon,	progestogens,	anFoestrogen	
•  Radiolabelled	molecules	eg	Radium-223,	Lutate	therapy.	

•  SupporFve	care	measures	eg	bisphosphonates		



Predicting treatment toxicity – What 
toxicities? 
•  Early	vs	late	
•  “Grade	3-4”?	
•  Lower	grade	toxiciFes	that	threaten	QOL	and	independence	
• Common	and	reversible		
• Uncommon	and	catastrophic/lethal	
• Reversible	vs	permanent	(eg	neuropathy)	
• AsymptomaFc	and	irrelevant		eg	hypertension	
•  Toxicity	as	a	predictor	of	response?	
• Clinician	assessment	vs	paFent	reported	
• Unplanned	hospitalisaFon	

	



Predicting treatment toxicity – Methods? 

•  Fitness	
•  Frailty		
• PredicFve	models	of	toxicity	depending	on	treatment	
modality.	

•  “Host	factors”	–	comorbidiFes		
• Genomic	markers	of	metabolism	

	





Cancer is a disease of older adults – NIH 
data 

SEER 18 2007-2011, All Races, Both Sexes	 hZps://www.cancer.gov/about-cancer/causes-prevenFon/risk/
age	







Iden%fies	deficits	not	otherwise	detected.	
	
	
Op%mizes	non-oncologic	domains.	
	
	
Increases	the	precision	of	prognosFcaFon.	
	
	
Influences	chemotherapy	intensity.	
	
	
Improves	chemotherapy	tolerance.	
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(Comprehensive)	Geriatric	Assessment	
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UFlity	of	Comprehensive	Geriatric	Assessment	in	Older	Adults	with	Cancer	
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PREDICTING TOXICITY 

  

Cancer and Aging Research Group (CARG) Chemo-Toxicity Calculator 
Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) score 
 



J	Clin	Oncol.	2011	Sep	1;	29(25):	3457–3465.	

CARG Chemo-Toxicity Calculator 
Geriatric variables increase the predictive precision 
  

Risk	Factor	 Score	

Age	≥	72	 2	

GI	or	GU	cancer	 2	

Chemotherapy	dosing,	standard	dose	 2	

Polychemotherapy	 2	

Hemoglobin	<	11	g/dL	 3	

CrCl	(<	34	ml/min)	 3	

Hearing,	fair	or	worse	 2	

≥	1	fall	in	last	6	months	 3	

IADL:	needs	help	with	meds	 1	

Somewhat	limited	walking	1	block	 2	

Decreased	social	acFvity	because	of		health	 1	

Slide	courtesy	of	Camilla	Wong	
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CARG Chemo-Toxicity Calculator 
Geriatric variables increase the predictive precision 
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CARG Chemo-Toxicity Calculator 
Geriatric variables increase the predictive precision 
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Mr	PL	
•  81yo		
•  MetastaFc	NSCLC	
•  Pleural	effusion	–	failed	
VATS	pleurodesis.	

•  TTF1+,	EGFR	WT,	ALK	-	
•  Lives	at	home	with	
supporFve	wife	

•  Mobile	but	but	needs	to	
walk	with	frame.	

•  Recent	falls	



Mr	PL	

•  Standard	of	care	is	combinaFon	plaFnum-based	chemotherapy	
eg	carboplaFn	gemcitabine	or	carboplaFn	and	paclitaxel	

•  Single	agent	chemotherapy	(eg	gemcitabine	or	vinorelbine	is	
an	opFon)	

•  However,	further	tesFng	reveals	
PD-L1	=	100%	



CARG Chemo-Toxicity Calculator 
Geriatric variables increase the predictive precision 
  



Mr	PL		
CARG	chemo-toxicity	score	





Retrospective review 
n = 120  
Recruited over 12 months 2011-12. 
Age > 65 years 
Scheduled to received chemotherapy 

Risk score predicts 
grade 3-5 toxicity 
better than KPS in 
this retrospective 
review…….. 
 
 
•  But how do we 

use it in practice? 

•  What is the cut-off 
for combination 
therapy? 



CRASH Score 
Geriatric variables increase the predictive precision 
  Cancer	2012;118:3377-86.	

hZps://www.moffiZ.org/eforms/crashscoreform	



• n=518	
• PaFents	>	70	years	(Mean	age	75.5)	
•  Severe	toxicity	in	64%	pts	
• Grade	4	haem	tox	in	32%	
• Grade	3-4	non	haem	tox	in	56%	



CRASH Score 
Geriatric variables increase the predictive precision 
  Cancer	2012;118:3377-86.	



Review	of	30	arFcles	from	27	studies	in	paFents		aged	>65	years	
Chemotherapy	Intolerance	
• Grade	3-5	toxicity	
• Unplanned	hospitalisaFon	
• Chemotherapy	disconFnuaFon	
• Chemotherapy	dose	reducFon	
• FuncFonal	Decline	
• “Chemotherapy	mortality"	
	



 
 
 Patient-related factors 
•   > 1 fall in last 6 months 
•  Mobility problems 
•  Poor Performance Status 
•  Presence of severe 

comorbidities 

Tumour related factors 
•  Certain chemotherapy 

regimens eg platinum, 
irinotecan 

•  “polychemotherapy vs 
monochemotherapy” 

 

Predictors of Toxicity 



 
 
 



Geriatric	assessment	and	
chemotherapy	toxicity	
•  13/411	publicaFons	met	criteria	
•  49-64%	of	older	paFents	experience	
>	grade	3	toxicity	

• No	consistency	found	amongst	GA	
criteria	for	chemotherapy	toxicity.	

Toxicity	due	to	
•  Polychemotherapy	
•  NutriFonal	status	
•  Poor	funcFon	
•  ComorbidiFes	

GA	revealed	new	(unknown)	geriatric	
issue	in	>50%	paFents	
•  Dose	modificaFon	in	21-53%	

paFents.	



Geriatric	Assessment	and	chemotherapy	toxicity	
•  49-64%	of	older	paFents	experience	>	grade	3	toxicity	
• But	clinical	value	of	these	numbers	is	unclear	as:	

1.  Grade	3-4	haematological	toxicity	open	not	relevant	
2.  Lower	grade	non-haematological	toxicity	is	of	clinical	

importance	eg	faFgue	and	neuropathy.	

No	consistency	was	found	amongst	geriatric	
assessment	criteria	for	chemotherapy	toxicity.	



•  71 patients age >70yrs 
•  Multidimensional geriatric 

assessment 
•  Vulnerable population 

–  74% scoring impaired on the objective 
physical performance 

–  30% screening positive for cognitive 
impairment 

–  36% having > 3 comorbidities. 



•  71 patients age >70yrs 
•  Multidimensional geriatric 

assessment 
•  Including the CARG score 

for prediction of grade 3-5 toxicity 

•  Predicted toxicity of 58-60% 
•  Observed toxicity 57-61% 



Study underpowered to 
detect a difference 
between the 2 arms. 
 
Uptake of guided 
interventions was 35.4% 



•  Patients over the age of 
70yrs with solid tumours 

•  N = 301 
•  Undergoing chemotherapy 
•  Geriatric assessment prior 
 



53.8% of patients experienced 
grade > 3 toxicity. 
 

Risk factors 
- Serum protein <6.7g/dL 
- Initial full dose chemotherapy 
- Psychological stress or acute 
disease in last 3 months 
- Water consumption <3 cups/day 
- Unable to obey simple command 
- Self perception of poor health 



Chemotherapy Toxicity Risk 
Score (CTRS) 
•  n= 51 patients aged >65yrs 
•  Patients given chemotherapy 
(standard or reduced dose) 
•  Clinician blinded to result 
 



CTRS > 10 = high risk 
CTRS < 10 = non-high risk  
 



Life Expectancy 

7.1 5.9 85 

9.9 8.2 80 

13.4 11.1 75 

17.3 14.5 70 

21.5 18.3 65 

Women Men Age 

Life Expectancy (years) 

3302.0.55.001 - Life Tables, Australia, 2006  

Latest ISSUE 09/11/2007    http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/3302.0.55.001 



Norman Barrett - Barrett's esophagus 



www.eprognosis.org 
 

 



www.eprognosis.org 

 

 





www.eprognosis.org 

 

 



Non-chemotherapy? 



Q: What are the risks of serious adverse events in patients 
on treatment that is not chemotherapy? 

–  MTA’s – Molecularly Targeted Agents 
 

(NB This is 2008 so pre-immunotherapy) 



MTA’s 
EGFR inhibitors 
VEGFR inhibitors 
Proteosome inhibitors 
Cyclin dependent kinases 
RAF, multikinases 
mTOR 



Predictors 
– ECOG 
– Age 
– Comorbidities 
– LDH 
– Albumin 
– Disease burden 
– Creatinine (not CrCl?) 
– BSA = dose? 





Lower CrCl associated with 
increased grade 3/4 toxicities 

of MTA’s in phase 1 trials 



Immunotherapy? 





= ? 
Decreased ability to cope with toxicity 
Not necessarily increased incidence of autoimmunity 

Immunotherapy in older adults with cancer 

Autoimmunity Decreased functional reserve 



Autoimmune disease and 
ipilumumab 

Copyright 2015 American Medical Association. All rights reserved.

Ipilimumab Therapy in Patients With Advanced Melanoma
and Preexisting Autoimmune Disorders
Douglas B. Johnson, MD; Ryan J. Sullivan, MD; Patrick A. Ott, MD, PhD; Matteo S. Carlino, MBBS;
Nikhil I. Khushalani, MD; Fei Ye, PhD; Alexander Guminski, MD, PhD; Igor Puzanov, MD; Donald P. Lawrence, MD;
Elizabeth I. Buchbinder, MD; Tejaswi Mudigonda, BS; Kristen Spencer, DO; Carolin Bender, MD; Jenny Lee, MBBS;
Howard L. Kaufman, MD; Alexander M. Menzies, MBBS; Jessica C. Hassel, MD; Janice M. Mehnert, MD;
Jeffrey A. Sosman, MD; Georgina V. Long, MBBS; Joseph I. Clark, MD

IMPORTANCE Ipilimumab and other immune therapies are effective treatment options for
patients with advanced melanoma but cause frequent immune-related toxic effects.
Autoimmune diseases are common, and the safety and efficacy of ipilimumab therapy in
patients with preexisting autoimmune disorders is not known.

OBJECTIVE To determine the safety and efficacy of ipilimumab therapy in patients with
advanced melanoma with preexisting autoimmune disorders.

DESIGN, SETTING, AND PARTICIPANTS Retrospective review of patients with advanced
melanoma and preexisting autoimmune disorders who received ipilimumab at 9 academic
tertiary referral centers from January 1, 2012, through August 1, 2015. The data analysis was
performed on August 24, 2015.

EXPOSURE Ipilimumab therapy.

MAIN OUTCOMES AND MEASURES Safety, in terms of frequency of autoimmune flares and
conventional immune-related adverse events (irAEs), and efficacy, in terms of response rates
and overall survival, were evaluated descriptively.

RESULTS Of the 30 patients who received ipilimumab (17 [57%] male; median [range] age,
59.5 [30-80] y), 6 had rheumatoid arthritis, 5 had psoriasis, 6 had inflammatory bowel
disease, 2 had systemic lupus erythematosus, 2 had multiple sclerosis, 2 had autoimmune
thyroiditis, and 7 had other conditions. Thirteen patients (43%) were receiving
immunosuppressive therapy at the time of initiation of ipilimumab therapy, most commonly
low-dose prednisone or hydroxychloroquine. With ipilimumab treatment, 8 patients (27%)
experienced exacerbations of their autoimmune condition necessitating systemic treatment;
all were managed with corticosteroids. Conventional grade 3 to 5 irAEs occurred in 10
patients (33%) and were reversible with corticosteroids or with infliximab therapy in 2 cases.
One patient with baseline psoriasis died of presumed immune-related colitis after a 1-week
delay prior to reporting symptoms. Fifteen patients (50%) had neither autoimmune disease
flares nor irAEs. Six patients experienced an objective response (20%), including 1 with a
durable complete response.

CONCLUSIONS AND RELEVANCE To our knowledge, this is the largest series of patients with
preexisting autoimmune disease treated with immune checkpoint inhibitors. Ipilimumab was
clinically active and was associated with exacerbations of autoimmune disease and
conventional ipilimumab-induced irAEs that were readily manageable with standard
therapies when started in a timely fashion. Ipilimumab therapy may be considered in this
setting with vigilant clinical monitoring.

JAMA Oncol. doi:10.1001/jamaoncol.2015.4368
Published online December 3, 2015.
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AID and ipilimumab 
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The median (range) age was 59.5 (30-80) years, and most pa-
tients had adverse prognostic features (elevated serum lac-
tate dehydrogenase level in 17 [57%], AJCC stage IV M1c dis-
ease in 26 [87%], brain metastases in 13 [43%]). Baseline
autoimmune conditions included rheumatoid arthritis in 6 pa-
tients, SLE in 2, psoriasis in 5, inflammatory bowel disease in
6, multiple sclerosis in 2, and thyroiditis in 3. The median
(range) duration since diagnosis of the autoimmune disease
was 13.5 (0.25-60) years, and 22 patients (73%) had received
prior systemic immune modulators. At the time of ipili-
mumab treatment initiation, 13 patients (43%) were actively
receiving at least 1 systemic therapy (6 receiving low-dose ste-
roids, 5 hydroxychloroquine sulfate, 1 leflunomide, and 1
methotrexate). The eTable in the Supplement presents de-
tailed clinical information regarding individual patients’ au-
toimmune disorders.

Safety
Following ipilimumab therapy, 8 patients (27%) had some type
of exacerbation of their autoimmune disease that required
treatment (Table 2). In general, these were recurrent or in-

creased manifestations of prior symptoms (eg, joint pain with
rheumatoid arthritis, worsening plaques in psoriasis) rather
than other less predictable disease manifestations. These dis-
ease flares readily resolved with low-dose corticosteroid
therapy (5-30 mg prednisone daily) in most cases although did
require higher doses (prednisone 1 mg/kg) in 2 instances. One
patient with rheumatoid arthritis experienced severe joint pains
concurrent with the onset of hypophysitis after 3 doses of ipi-
limumab and was treated with methylprednisolone 1 mg/kg.
Another patient with ulcerative colitis who was already re-
ceiving dexamethasone acetate for brain metastases devel-
oped diarrhea and then received infliximab. No other pa-
tients required additional immune-modifying agents beyond
corticosteroids. Notably, the timing of disease exacerbation
ranged from 3 days to 7 months following the initiation of ipi-
limumab therapy but occurred most often at 2 to 3 weeks (n = 3)
and at 6 weeks (n = 2). Several patients had concurrent grade
3 to 5 irAEs and autoimmune exacerbations and received higher
dose corticosteroids for clinical management.

Conventional ipilimumab-induced irAEs, distinct from ex-
acerbations of the baseline autoimmune disease, were also as-
sessed. Grade 3 to 5 irAEs were experienced by 10 patients (33%)
(Table 2). These included colitis (5 patients), hypophysitis
(n = 3), thyroiditis (n = 1), and acute glaucoma (n = 1; unclear
whether this was a true irAE). Most were well managed with
corticosteroids (administered at 1 mg/kg followed by a slow ta-
per). A single patient with an inflammatory arthritis (arising pre-
viously during anti–programmed death–1 [anti–PD-1] therapy
and improving with hydroxychloroquine therapy) developed
colitis during ipilimumab therapy and received corticoste-
roids and infliximab with subsequent resolution. Among pa-
tients with grade 3 or 4 irAEs, the time of onset appeared con-
sistent with other studies, occurring after a median of 3 doses.6

One patient, a man in his 70s with baseline psoriasis with skin-
only involvement and who was not receiving immunosuppres-
sive therapy, died, presumably of ipilimumab-related autoim-
mune colitis. He developed diarrhea after his third dose of
ipilimumab but did not seek medical attention until his
symptoms had been ongoing for nearly 1 week. He presented
with presumed hypovolemic shock to a different facility
from his treating institution and died 2 days later despite
corticosteroid administration and volume repletion. It is well
known that colitis can be fatal if left untreated for an
extended duration, and it was believed that this death was
likely related to delays in care and unreported symptoms
rather than directly to his psoriasis. No other patients died of
irAEs or autoimmune exacerbations. Of note, 15 patients
(50%) experienced neither autoimmune flares nor irAEs.
Three patients (10%) experienced both an irAE and an auto-
immune disease flare.

Colitis is a particularly frequent and potentially life-
threatening ipilimumab-induced toxic effect,1,14-16 and there-
fore the 6 patients with inflammatory bowel disease (Crohn
disease, ulcerative colitis) were of particular clinical interest.
Of these, 2 with ulcerative colitis had prior colectomies (in-
cluding 1 immediately preceding initiation of ipilimumab
therapy) and 1 patient with Crohn disease had a partial colec-
tomy. The other 3 patients were receiving aminosalicylate de-

Table 1. Baseline Demographic and Autoimmune Disorder Characteristics

Characteristic
No. (%)a

(N = 30)
Age, median (range), y 59.5 (30-80)

Sex

Male 17 (57)

Female 13 (43)

Stage

IIIc/M1a/M1b 4 (13)

M1c 26 (87)

Brain metastases 13 (43)

Elevated serum lactate dehydrogenase level 17 (57)

Autoimmune disorderb

Rheumatoid arthritis 6 (20)

Psoriasis 5 (17)

Multiple sclerosis 2 (7)

Crohn disease or ulcerative colitis 6 (20)

Systemic lupus erythematosus 2 (7)

Thyroiditis 3 (10)

Sarcoidosis 2 (7)

Other 7 (23)

Prior systemic therapies for autoimmune disorder

Any 22 (73)

Corticosteroid 10 (33)

Disease-modifying antirheumatic 13 (43)

Ongoing therapies

Steroids 6 (20)

Other 7 (23)

Time since autoimmune diagnosis, median (range), y 13.5 (0.25-60)

a Data are given as number (percentage) unless otherwise specified.
b Total exceeds 30 because 2 patients had more than 1 disorder. Other includes

transverse myelitis, polymyalgia rheumatica, celiac disease, rheumatic fever,
reactive arthritis (Reiter syndrome), and a chronic nonspecific arthritis
syndrome that arose during nivolumab therapy.
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The median (range) age was 59.5 (30-80) years, and most pa-
tients had adverse prognostic features (elevated serum lac-
tate dehydrogenase level in 17 [57%], AJCC stage IV M1c dis-
ease in 26 [87%], brain metastases in 13 [43%]). Baseline
autoimmune conditions included rheumatoid arthritis in 6 pa-
tients, SLE in 2, psoriasis in 5, inflammatory bowel disease in
6, multiple sclerosis in 2, and thyroiditis in 3. The median
(range) duration since diagnosis of the autoimmune disease
was 13.5 (0.25-60) years, and 22 patients (73%) had received
prior systemic immune modulators. At the time of ipili-
mumab treatment initiation, 13 patients (43%) were actively
receiving at least 1 systemic therapy (6 receiving low-dose ste-
roids, 5 hydroxychloroquine sulfate, 1 leflunomide, and 1
methotrexate). The eTable in the Supplement presents de-
tailed clinical information regarding individual patients’ au-
toimmune disorders.

Safety
Following ipilimumab therapy, 8 patients (27%) had some type
of exacerbation of their autoimmune disease that required
treatment (Table 2). In general, these were recurrent or in-

creased manifestations of prior symptoms (eg, joint pain with
rheumatoid arthritis, worsening plaques in psoriasis) rather
than other less predictable disease manifestations. These dis-
ease flares readily resolved with low-dose corticosteroid
therapy (5-30 mg prednisone daily) in most cases although did
require higher doses (prednisone 1 mg/kg) in 2 instances. One
patient with rheumatoid arthritis experienced severe joint pains
concurrent with the onset of hypophysitis after 3 doses of ipi-
limumab and was treated with methylprednisolone 1 mg/kg.
Another patient with ulcerative colitis who was already re-
ceiving dexamethasone acetate for brain metastases devel-
oped diarrhea and then received infliximab. No other pa-
tients required additional immune-modifying agents beyond
corticosteroids. Notably, the timing of disease exacerbation
ranged from 3 days to 7 months following the initiation of ipi-
limumab therapy but occurred most often at 2 to 3 weeks (n = 3)
and at 6 weeks (n = 2). Several patients had concurrent grade
3 to 5 irAEs and autoimmune exacerbations and received higher
dose corticosteroids for clinical management.

Conventional ipilimumab-induced irAEs, distinct from ex-
acerbations of the baseline autoimmune disease, were also as-
sessed. Grade 3 to 5 irAEs were experienced by 10 patients (33%)
(Table 2). These included colitis (5 patients), hypophysitis
(n = 3), thyroiditis (n = 1), and acute glaucoma (n = 1; unclear
whether this was a true irAE). Most were well managed with
corticosteroids (administered at 1 mg/kg followed by a slow ta-
per). A single patient with an inflammatory arthritis (arising pre-
viously during anti–programmed death–1 [anti–PD-1] therapy
and improving with hydroxychloroquine therapy) developed
colitis during ipilimumab therapy and received corticoste-
roids and infliximab with subsequent resolution. Among pa-
tients with grade 3 or 4 irAEs, the time of onset appeared con-
sistent with other studies, occurring after a median of 3 doses.6

One patient, a man in his 70s with baseline psoriasis with skin-
only involvement and who was not receiving immunosuppres-
sive therapy, died, presumably of ipilimumab-related autoim-
mune colitis. He developed diarrhea after his third dose of
ipilimumab but did not seek medical attention until his
symptoms had been ongoing for nearly 1 week. He presented
with presumed hypovolemic shock to a different facility
from his treating institution and died 2 days later despite
corticosteroid administration and volume repletion. It is well
known that colitis can be fatal if left untreated for an
extended duration, and it was believed that this death was
likely related to delays in care and unreported symptoms
rather than directly to his psoriasis. No other patients died of
irAEs or autoimmune exacerbations. Of note, 15 patients
(50%) experienced neither autoimmune flares nor irAEs.
Three patients (10%) experienced both an irAE and an auto-
immune disease flare.

Colitis is a particularly frequent and potentially life-
threatening ipilimumab-induced toxic effect,1,14-16 and there-
fore the 6 patients with inflammatory bowel disease (Crohn
disease, ulcerative colitis) were of particular clinical interest.
Of these, 2 with ulcerative colitis had prior colectomies (in-
cluding 1 immediately preceding initiation of ipilimumab
therapy) and 1 patient with Crohn disease had a partial colec-
tomy. The other 3 patients were receiving aminosalicylate de-

Table 1. Baseline Demographic and Autoimmune Disorder Characteristics

Characteristic
No. (%)a

(N = 30)
Age, median (range), y 59.5 (30-80)

Sex

Male 17 (57)

Female 13 (43)

Stage

IIIc/M1a/M1b 4 (13)

M1c 26 (87)

Brain metastases 13 (43)

Elevated serum lactate dehydrogenase level 17 (57)

Autoimmune disorderb

Rheumatoid arthritis 6 (20)

Psoriasis 5 (17)

Multiple sclerosis 2 (7)

Crohn disease or ulcerative colitis 6 (20)

Systemic lupus erythematosus 2 (7)

Thyroiditis 3 (10)

Sarcoidosis 2 (7)

Other 7 (23)

Prior systemic therapies for autoimmune disorder

Any 22 (73)

Corticosteroid 10 (33)

Disease-modifying antirheumatic 13 (43)

Ongoing therapies

Steroids 6 (20)

Other 7 (23)

Time since autoimmune diagnosis, median (range), y 13.5 (0.25-60)

a Data are given as number (percentage) unless otherwise specified.
b Total exceeds 30 because 2 patients had more than 1 disorder. Other includes

transverse myelitis, polymyalgia rheumatica, celiac disease, rheumatic fever,
reactive arthritis (Reiter syndrome), and a chronic nonspecific arthritis
syndrome that arose during nivolumab therapy.
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•  27%	AID	flare		
•  33%	convenFonal	irAEs		

•  ToxiciFes	resolved	quickly	with	standard	Rx	

•  Several	paFents	with	IBD	had	low-grade	flares,	
responded	to	steroids	

•  ORR	20%	

Johnson	DB,	et	al.	JAMA	Oncol.	2016;2(2):234-40.	



AID and PD-1 inhibitors 

ORIGINAL ARTICLE

Anti-PD-1 therapy in patients with advanced
melanoma and preexisting autoimmune disorders or
major toxicity with ipilimumab

A. M. Menzies1,2*, D. B. Johnson3, S. Ramanujam1, V. G. Atkinson4, A. N. M. Wong5, J. J. Park6,
J. L. McQuade7, A. N. Shoushtari8, K. K. Tsai9, Z. Eroglu10, O. Klein11, J. C. Hassel12, J. A. Sosman3,
A. Guminski1,2, R. J. Sullivan13, A. Ribas14, M. S. Carlino1,6, M. A. Davies7, S. K. Sandhu5 & G. V. Long1,2

1Melanoma Institute Australia and The University of Sydney, Sydney; 2Royal North Shore and Mater Hospitals, Sydney, Australia; 3Vanderbilt University Medical
Center, Nashville, USA; 4Princess Alexandra Hospital, Greenslopes Hospital and University of Queensland, Brisbane; 5Peter MacCallum Cancer Centre, Melbourne;
6Crown Princess Mary Cancer Centre Westmead, Sydney, Australia; 7The University of Texas MD Anderson Cancer Center, Houston; 8Memorial Sloan Kettering
Cancer Center, New York; 9Department of Medical Oncology, University of California San Francisco, San Francisco; 10Department of Medical Oncology, Moffitt
Cancer Centre, Tampa, USA; 11Department of Medical Oncology, Olivia Newton-John Cancer Centre & Cancer Research Institute, Austin Health, Melbourne,
Australia; 12Department of Dermatology, Heidelberg University, Heidelberg, Germany; 13Massachusetts General Hospital Cancer Center, Boston; 14Division of
Hematology-Oncology, University of California Los Angeles, Los Angeles, USA

†Prior presentation: This work was presented in part, in abstract form, at the American Society of Clinical Oncology Annual Meeting 2016, Chicago, IL, USA.

*Correspondence to: Dr Alexander M. Menzies, Melanoma Institute Australia, 40 Rocklands Rd, North Sydney NSW 2060, Australia. Tel: þ61 2 9911 7210; Fax: þ61 2 9954
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Background: Anti-PD-1 antibodies (anti-PD-1) have clinical activity in a number of malignancies. All clinical trials have
excluded patients with significant preexisting autoimmune disorders (ADs) and only one has included patients with immune-
related adverse events (irAEs) with ipilimumab. We sought to explore the safety and efficacy of anti-PD-1 in such patients.

Patients and methods: Patients with advanced melanoma and preexisting ADs and/or major immune-related adverse
events (irAEs) with ipilimumab (requiring systemic immunosuppression) that were treated with anti-PD-1 between 1 July 2012
and 30 September 2015 were retrospectively identified.

Results: One hundred and nineteen patients from 13 academic tertiary referral centers were treated with anti-PD-1. In patients
with preexisting AD (N¼ 52), the response rate was 33%. 20 (38%) patients had a flare of AD requiring immunosuppression,
including 7/13 with rheumatoid arthritis, 3/3 with polymyalgia rheumatica, 2/2 with Sjogren’s syndrome, 2/2 with immune
thrombocytopaenic purpura and 3/8 with psoriasis. No patients with gastrointestinal (N¼ 6) or neurological disorders (N¼ 5)
flared. Only 2 (4%) patients discontinued treatment due to flare, but 15 (29%) developed other irAEs and 4 (8%) discontinued
treatment. In patients with prior ipilimumab irAEs requiring immunosuppression (N¼ 67) the response rate was 40%. Two (3%)
patients had a recurrence of the same ipilimumab irAEs, but 23 (34%) developed new irAEs (14, 21% grade 3–4) and 8 (12%)
discontinued treatment. There were no treatment-related deaths.

Conclusions: In melanoma patients with preexisting ADs or major irAEs with ipilimumab, anti-PD-1 induced relatively fre-
quent immune toxicities, but these were often mild, easily managed and did not necessitate discontinuation of therapy, and a
significant proportion of patients achieved clinical responses. The results support that anti-PD-1 can be administered safely
and can achieve clinical benefit in patients with preexisting ADs or prior major irAEs with ipilimumab.
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Abstract Aim: Programmed cell death protein 1 (PD-1) inhibitors are a common treatment
strategy for metastatic melanoma and other tumour entities. Clinical trials usually exclude pa-
tients with preexisting autoimmune diseases, thus experience with PD-1 inhibitor (PD-1i) in
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received prior ipilimumab, and 23 (44%) received 1st line anti-
PD-1 therapy. The majority of patients had rheumatologic condi-
tions [total 27 (52%), including 13 with rheumatoid arthritis].
Other conditions included dermatologic (6 patients had psoria-
sis), gastrointestinal (3 had Crohn’s disease, 2 had ulcerative col-
itis with colectomy) and neurologic conditions (2 had GBS, 1 had
CIDP, 1 had myasthenia gravis), among others. Two patients had
two autoimmune disorders.

At the time of commencement of anti-PD-1 antibody therapy,
15 (29%) patients had active symptoms of autoimmunity,
including 11 (21%) with rheumatologic conditions (5 rheuma-
toid arthritis), 3 (6%) with psoriasis, and 1 patient with severe
asthma. Twenty (38%) patients were on immunosuppressants,
including corticosteroids (17%), steroid-sparing agents (SSAs,
10%) or both (10%).

Twenty (38%) patients had a flare of their underlying autoim-
mune disorder at a median of 38 days (range 8–161) after the first

dose of anti-PD-1 antibody (Table 2). In general, these were recur-
rent or increased grade of prior symptoms (e.g. arthralgia with
rheumatoid arthritis, worsening plaques with psoriasis) rather
than an extension of disease manifestations (e.g. new pulmonary
manifestations of RA). Flares occurred more often in those with
active symptoms (9/15, 60%) than those with clinically inactive
disease (11/37, 30%) (P¼ 0.039), and there was a trend for more
flares in those on immunosuppressants at start of anti-PD-1 treat-
ment (10/20, 50%) than those not on immunosuppressants (10/
32, 31%) (P> 0.05). Flares occurred in 14/27 (52%) patients with
rheumatologic disorders, 3/8 with psoriasis, 1/4 with Graves’ dis-
ease and 2/2 with immune thrombocytopaenic purpura (Table 1).
Notably, no patients with gastrointestinal (N¼ 6), neurological
(N¼ 5) or respiratory (N¼ 2) disorders had a flare of their dis-
order with therapy.

Most flares of autoimmune disorders were mild. Grade 1–2
flares occurred in 17/20 patients (85% of flares, 33% of total

Table 1. Characteristics of patients with autoimmune disorders

Number (%)
(N552)

Details

Demographics and disease characteristics

Age, median (range), y 71 (23–88)

Males 31 (60%)

AJCC stage M1c 44 (85%)

Brain metastases 16 (31%)

Elevated serum LDH 25 (48%)

ECOG"1 29 (56%)

Prior ipilimumab treatment 28 (54%)

No prior systemic therapy 23 (44%)

AI disordera

Rheumatologic 27 (52%) RA 13, sarcoidosis 3, PMR 3, SLE 2, scleroderma 2, psoriatic arth-

ritis 2, Sjogren’s 2

Dermatologic 8 (15%) psoriasis 6, eczema, erythema nodosum

Gastrointestinal 6 (12%) CD 3, UC with colectomy 2, celiac disease 1

Neurologic 5 (10%) GBS 2, CIDP 1, MG 1, Bell’s palsy 1

Endocrine 4 (8%) Graves’ disease 4

Respiratory 2 (4%) Asthma 2 (1 severe on long-term oral steroids)

Hematologic 2 (4%) ITP 2

Activity of AI disorder at PD1 start

Not clinically active 37 (71%)

Clinically active 15 (29%) 11 rheumatologic (RA 5, psoriatic arthritis 2, Sjogrens 2, sarcoid-

osis 1, PMR 1), 3 psoriasis, 1 severe asthma

Treatment of AI disorder at PD1 start

No immunosuppresion 32 (62%)

Corticosteroids 9 (17%)

Steroid-sparing agent 5 (10%) Mesalamine 2, leflunomide, hydroxychloroquine, apremilast

Steroids and SSAs 5 (10%) Sulfasalazine, leflunomide, hydroxychloroquine, methotrexate,

ibuprofen

IVIG 1 (2%)

Data are given as number (percentage) unless otherwise specified.
aTotal exceeds 52 because 2 patients had 2 disorders.

RA, rheumatoid arthritis; PMR, polymyalgia rheumatica; SLE, systemic lupus erythematosus; CD, Crohn’s disease; UC, ulcerative colitis; GBS, Guillain-Barre

syndrome; CIDP, chronic inflammatory demyelinating polyneuropathy; MG, myasthenia gravis; ITP, immune thrombocytopenia purpura; SSA, steroid-

sparing agent.
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Background: Anti-PD-1 antibodies (anti-PD-1) have clinical activity in a number of malignancies. All clinical trials have
excluded patients with significant preexisting autoimmune disorders (ADs) and only one has included patients with immune-
related adverse events (irAEs) with ipilimumab. We sought to explore the safety and efficacy of anti-PD-1 in such patients.

Patients and methods: Patients with advanced melanoma and preexisting ADs and/or major immune-related adverse
events (irAEs) with ipilimumab (requiring systemic immunosuppression) that were treated with anti-PD-1 between 1 July 2012
and 30 September 2015 were retrospectively identified.

Results: One hundred and nineteen patients from 13 academic tertiary referral centers were treated with anti-PD-1. In patients
with preexisting AD (N¼ 52), the response rate was 33%. 20 (38%) patients had a flare of AD requiring immunosuppression,
including 7/13 with rheumatoid arthritis, 3/3 with polymyalgia rheumatica, 2/2 with Sjogren’s syndrome, 2/2 with immune
thrombocytopaenic purpura and 3/8 with psoriasis. No patients with gastrointestinal (N¼ 6) or neurological disorders (N¼ 5)
flared. Only 2 (4%) patients discontinued treatment due to flare, but 15 (29%) developed other irAEs and 4 (8%) discontinued
treatment. In patients with prior ipilimumab irAEs requiring immunosuppression (N¼ 67) the response rate was 40%. Two (3%)
patients had a recurrence of the same ipilimumab irAEs, but 23 (34%) developed new irAEs (14, 21% grade 3–4) and 8 (12%)
discontinued treatment. There were no treatment-related deaths.

Conclusions: In melanoma patients with preexisting ADs or major irAEs with ipilimumab, anti-PD-1 induced relatively fre-
quent immune toxicities, but these were often mild, easily managed and did not necessitate discontinuation of therapy, and a
significant proportion of patients achieved clinical responses. The results support that anti-PD-1 can be administered safely
and can achieve clinical benefit in patients with preexisting ADs or prior major irAEs with ipilimumab.
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gesierich_a@ukw.de (A. Gesierich), elisabeth.livingstone@uk.essen.de (E. Livingstone), Satzger.imke@mh-hannover.de (I. Satzger), kckaehler@
yahoo.de (K.C. Kähler).

http://dx.doi.org/10.1016/j.ejca.2016.12.038
0959-8049/ª 2017 Elsevier Ltd. All rights reserved.

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com

European Journal of Cancer 75 (2017) 24e32

N=19	

Table 1
Patients with preexisting autoimmune diseases before start of immunotherapies (m-male, f-female, P-pembrolizumab, n-Nivolumab).

Number Age/Sex/
PD-1i

Autoimmune
disease

Interval diagnosis e
PD-1i initiation
(years)

Treatment for
autoimmune disease
at time of start PD-1i

Flare Treatment Other immune-
related adverse event

Treatment Response
melanoma

1 71/m/N Psoriasis vulgaris 28 None After 3!weeks
Grade 2

Topical
antipsoriatics

PD

2 64/m/P Psoriasis vulgaris 20 Topical steroids and
vitamin D analogues

None PD

3 53/m/P 1) Psoriasis vulgaris
2) Ankylosing
spondylitis

Unclear Methotrexate,
Prednisolone,
Etanercept

None PD

4 38/m/N Spondylarthropathy 20 None After 16!weeks
Grade 2

Prednisone, COX2
inhibitor

PD

5 75/m/N Polymyalgia
rheumatica

15 months Prednisolone After 5!weeks
Grade 2

Prednisone PD

6 54/m/P Myositis 10 None After 16!weeks
Grade 3

Immunoglobulins PR

7 39/m/P Rheumatoid
arthritis

1 Prednisolone After 2!weeks
Grade 2

Prednisolone PD

8 62/f/N 1) Seronegative
rheumatoid
spondylarthritis,
2) Autoimmune
thyroiditis

Unclear 1) None
2) L-thyroxine

None 1) Hypophysitis
Grade 2
2) Bilateral uveitis
Grade 2

1) Hydrocortisone
2) Topical steroids

PR

9 68/f/N Autoimmune
thyroiditis

6 L-thyroxine None PD

10 45/f/N Autoimmune
thyroiditis

2 L-thyroxine None SD

11 52/f/N Autoimmune
thyroiditis

5 L-thyroxine None SD

12 39/f/N Autoimmune
thyroiditis

Unclear L-thyroxine Hypothyroidism
Grade 2 after
19!weeks

Substitution PR

13 51/f/P Autoimmune
thyroiditis

1 month L-thyroxine None PD

14 47/f/N Sarcoidosis 10 None After 1.4!weeks
Grade 3

Prednisone PD

15 76/m/N Sarcoidosis 2 months None None Pneumonitis Grade 1 Prednisone PR
16 59/f/N Multiple sclerosis 36 None None PD
17 64/f/P GuillaineBarré-

Syndrome
30 months None None Pancreatitis Grade 4 Prednisolone PD

18 51/f/N Ulcerative colitis 8 Sulfasalazine,
Budesonide

After 20!weeks
Grade 2

Prednisolone PR

19 68/m/P Churg Strauss
vasculitis

8 Prednisolone None PR
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Syndrome
30 months None None Pancreatitis Grade 4 Prednisolone PD

18 51/f/N Ulcerative colitis 8 Sulfasalazine,
Budesonide

After 20!weeks
Grade 2

Prednisolone PR

19 68/m/P Churg Strauss
vasculitis

8 Prednisolone None PR

R
.
G
utzm

er
et

al.
/
E
uropean

Journal
of

C
ancer

75
(2017)

24e
32

27

Gutzmer	R	et	al.	Eur	J	Cancer.	2017;75:24-32.	



AID and PD-1 inhibitors 
Menzies	et	al.	 Gutzmer	et	al.	

N.	 52	 19	

AcFve	 29%	 n/a	

On	IS	 38%	 32%	

Flare	(disconFnuaFon)	 38%	(4%)	 42%	(0)	

Other	irAEs	(disconFnuaFon)	 29%	(8%)	 16%	(0)	

ORR	 33%	 32%	

•  Rheumatologic,	skin	condiFons	flare	open	(~50%).	GI,	neuro	seldom.	
•  More	likely	to	flare	if	AID	acFve	or	on	IS	at	PD1	start	
•  Lower	ORR	if	on	IS	at	PD1	start	



Management of toxicities from immunotherapy: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up  

Timeline for toxicity from ipilimumab 
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