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The Most Promising Pathways

Wolchock J, et al. J Clin Oncol 2013;31(Issue 15_suppl); abstr 9012^
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PD-1 Nivolumab
BMS-936558

Fully human IgG4 
mAb

Bristol-Myers 
Squibb

Phase III

Pembrolizumab
MK-3475

Humanized IgG4 mAb Merck Phase III

Pidilizumab
CT-011

Humanized IgG1 mAb CureTech Phase II

PDR001 Humanized IgG4 mAb Novartis Phase II

AMP-224 Recombinant PD-L2-
Fc fusion protein

GlaxoSmithKline Phase I

MEDI-0680 Humanized IgG4 mAb Medimmune - AZ Phase I

REGN2810 Humanized IgG4 mAb Regeneron/Sanofi Phase I

PD-L1 Durvalumab
MedI-4736

Engineered human 
IgG1 mAb

MedImmune - AZ Phase III

Atezolizumab
MPDL-3280A

Engineered human 
IgG1 mAb

Genentech Phase III

Avelumab
MSB0010718C

Engineered human 
IgG1 mAb

EMD Serono Phase III

BMS-936559 Fully human IgG4 
mAb

Bristol-Myers Squibb Phase II

Several PD-1/PD-L1 inhibitors are being evaluated in NSCLC



Barlesi, ESMO 2016 
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Basis for AEs

• Immune checkpoint inhibitors promote T cell activity
• Amplification of immune system: auto-immunity
• Common side effects: fatigue, anorexia, arthralgia
• Immune related adverse events (irAEs):

• “-itis” or “-opathy”
• Where can irAEs appear?



Side effects of immune checkpoint inhibitors

Endocrine
Hypothyroidism
hyperthyroidism

Hypophysitis
Hypopituitarism

Thyroiditis
Adrenal insufficiency 

Neurologic
Neuropathy
Meningitis 

Guillain-Barre 

Ocular
Dry eyes, Iritis

Uveitis, conjunctivitis 

Pulmonary
Dyspnoea

Pneumonitis

Cardiovasc
Pericarditis
Myocarditis

Vasculitis

Dermatologic
Rash, pruritus

Vitiligo
PPE

Ulcers 

Gastro-intestinal
Diarrhea, nausea

Pancreatitis. colitis

Hepatic
Transaminitis

Hepatitis

Renal
Nephritis

MSK
Arthralgia, myalgia, 
arthritis, myosititis

General
Fatigue, asthenia, 

fever, chills, infusion 
related reaction

Everywhere!
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Overview of immune checkpoint TRAEs
Population Drug Incidence, % Author

Any grade G3-4

NSCLC Pembrolizumab 71 9.5 Garon, NEJM 2015

SCC Nivolumab
Docetaxel

58
86

7
55

Brahmer, NEJM 2015

Non-SCC Nivolumab
Docetaxel

69
88

10
54

Borghaei NEJM 2015 

SCC Nivolumab 74 17 Rizvi Lancet Oncol 2015

RCC Nivolumab
Everolimus

79
88

19
37

Motzer NEJM 2015

Melanoma  Nivo/ Ipi
Ipilumumab

91
93

54
24

Postow NEJM 2015

Melanoma Nivolumab
Nivo/ Ipi
Ipilumumab

82.1
95.5
86.2

16.3
55
27.3

Larkin NEJM 2015

NSCLC Nivolumab 41 4.7 Gettinger JCO 2015

Solid tumors Atezolizumab 70 12.6 Herbst Nature 2014

NSCLC Atezolizumab
Docetaxel

67
88

11
39

Spira ASCO 2015

NSCLC Atezolizumab 64 11 Besse ECC 2015



Checkmate 017: nivolumab had less TRAEs vs docetaxel

Brahmer NEJM 2015



IRAEs anti CTLA-4 and anti PD-1/ anti PD-L1

Anti-CTLA-4 Antibodies: More IRAEs, More severe IRAES (GI, Skin, Endocrine IRAES)

Michot JM EJC (2016) 54: 139-148



Patterns of irAEs:

• Onset:
• 6-12 weeks post initiation
• Variable:

• Within days
• After months
• Post discontinuation

• Increased in combination with 
other immunotherapy agents, 
chemotherapy, RT

Weber JCO 2012, Gangadhar Nat Rev Clin Oncol. 2014 

AE Av. onset

Skin rash, pruritus 2-3w

GI and hepatic 6-7w

Endocrinologic After 9w

Ipilimumab toxicity



More AEs with combination immune checkpoint inhibitors

Larkin NEJM 2015, Rizvi WCLC 2015

CheckMate 067 Combination Nivolumab Iplilimumab

G3-4 TRAEs 55% 16% 27%

TRAE discontinuation 36% 8% 15%

CheckMate 012 Combination* Nivolumab 3mg q2w

G3-4 TRAEs 28-35% 19%

TRAE discontinuation 5-13% 10%

*Combination: nivolumab + ipilimumab at 4 different doses & schedules



1st onset of treatment related select AEs usually within 3 months 
of initiation

Reckcamp WCLC 2015



Side effects

Autoimmune: 
1. Pulmonary
2. Cutaneous
3. Gastrointestinal
4. Hepatic
5. Endocrine
6. Rare: Neurological, pancreatic, renal, ocular

General:
1. Capillary leak syndrome
2. Cytokine release syndrome
3. Hemophagocytic lymphohistiocytosis

Infusion related reaction



Pulmonary irAE



PNEUMONITIS AFTER ANTI PD-1/PD-L1 ANTIBODIES

• Incidence: 5% (greater after combination therapy – no difference between anti PD-1/PD-L1 
antibodies)

• Incidence independent from tumor type:More common in patients with lung cancer
• Incidence independent from smoking status (Smoker 56% vs Never Smoker 44%)
• Incidence independent from treatment line
• Median time to onset : 2.8 months – however range: 9 days – 19.2 months!
• Common symptoms: Dyspnea, cough – however 33% of the patients were asymptomatic!
• 58% of the patients had additional IRAEs

Naidoo JN, J Clin Oncol 2016 e-published



PNEUMONITIS AFTER ANTI PD-1/PD-L1 ANTIBODIES
A heterogeneous picture..

Naidoo JN, J Clin Oncol 2016 e-published



BAL

Microbiology: no germ



Pulmonary irAE management



PNEUMONITIS AFTER ANTI PD-1/PD-L1 ANTIBODIES

• 88% improved/resolved (100% Grade 1, 93% Grade 2, 64% =/> Grade 3)
• Treatment:

• Grade 1: 88% Treatment interruption, 12% steroids
• Grade 2: 100% Steroids
• Grade =/>3: 100% Steroids + additional immunosuppression in 

42%
• Worsening more common in smokers or patients with prior lung diseases
• Median duration of steroids: 68 days (20 – 154 days!)
• Reexposition to immunotherapy in 12 patients: 

• 9 patients without recurrent pneumonitis
• 3 patient with recurrent pneumonitis

Naidoo JN, J Clin Oncol 2016 e-published



Cutaneous irAE
• Clinical presentations: maculopapular, papulopustular, acute febrile

neutrophilic dermatosis (Sweet’s syndrome), follicular or urticarial
dermatitis

• Severe irAEs: bullous phemphigoid, Stevens Johnson syndrome, toxic
epidermic necrolysis (Lyell’s syndrome)

• Mucosal toxicity: lichenoide mucositis, oral mucositis, gingivitis, sicca
syndrome-like

-> Rash is More frequent with pembrolizumab (39%) followed by 
nivolumab (34%) and ipiilimumab at 21%. 

-> Vitiligo 10% with pembrolizumab and 2% with ipilimumab



Cutaneous irAE



Erythematous papilles, 
confluent plaques, 
predominantly in regions with fine skin

Eczema

Cutaneous irAE



Cutaneous irAE



Cutaneous irAE



Management of Cutaneous irAE



• Symptoms: 1. Diarrhea as increased stool frequency 2. colitis: abdominal 
pain, descending colon is the most common site

• Examinations: colonoscopy with biopsies for every grade 2 diarrhea or 
rectal bleeding, CT Imaging only if severe abdominal pain and/or 
peritonitis signs, persistent or > grade 2 diarrhea. Rule out infection. C. 
Difficile, stool cultures, parasites

• More frequent with CTLA4 blockade (5-8%), less with PD-1/PD-L1 
blockade 1-3%.

• Pathology: neutrophilic and lymphocytic infiltration

• Severity: could lead to perforation

Colonic irAE



Colonic irAE: endoscopy showing deep ulcers



Pet-CT J-3 C3 (protocol IPI-Bio)





• Symptoms: 1. Mostly asymptomatic especially if only transaminitis
(autoimmune hepatitis), 2. Fever 3. Malaise 4. if bilirubin is also 
increased symptoms could be linked hyperbilirubinemia (drug induced 
liver injury, DILI = AST/ALT plus bilirubin increase)

• Examinations: US, CT scan /PET, laboratory tests, virology including rare 
viruses (EBV, CMV), biopsies (repeat if needed), 

• More frequent with CTLA4 blockade (10%), less with PD-1/PD-L1 
blockade 5%.

• Anti PD1/PD-L1 therapy of HCC results in increased hepatitis (20%)
• Nivolumab + pazopanib or sunitinib resulted in increased grade 3/4 irAE

of 9 and 20 %. 
• Pathology: panlobular hepatitis, perivenular infiltrates, or lymphocytic 

infiltrates around ducts
• Evolution: can evolve chronically

Hepatic irAE



Hepatic irAE



Endocrine irAE
• Symptoms: fatigue, headache, diagnosis can be challenging as symptoms 

could be non-specific  

• Differential diagnoses: 1 Disease progression, 2. brain metastases 3. pituitary 
metastases, 4. pituitary bleeding, 5. meningitis 

• Examinations: Hormonal tests: TSH, free T4, LH, FSH, ACTH, cortisol, for 
pituitary gland: MRI, anti-thyroglobulin antibodies, anti-thyroid peroxidase 
antibodies 

• Thyroid toxicities more frequent with PD-1/PD-L1 (10%) therapy than with 
CTLA4  (5%)

• Hypophysitis similar incidence between classes

• Complete recovery of gonadal axis has been reported in 57% of men and 
recovery of the thyroid axe in 37-50% of cases



Endocrine irAE



Endocrine irAE



Rare irAEs
• Neurological autoimmune disease: 

1. more frequent with CTLA4 than with PD1/PDL1. 
2. PD1: cases of myasthenia gravis
3. CTLA4: transverse myelitis, enteric neuropathy, aseptic meningitis, rare cases of Guillain-Barre 6 limbic 
encephalitis (SCLC)
4. Therapy: High dose corticoids, IV immunoglobulins, plasmapheresis

• Pancreatitis
1. Asymptomatic increase of lipase and amylase with both CTLA4 and PD1/ PDL1 therapies
2. Amylase and lipase should not be checked routinely only in case of suspected pancreatitis

• Renal toxicity
1. Interstitial nephritis could occur
2. Pathological appearances so far only described for CTLA4 in form of lupus nephritis or granulomatous 

nephritis
3. Asymptomatic gradual increase of creatinin, which responds well to steroids after exclusion of 
other causes of renal failure

• Ocular toxicity
1. Uveitis with both classes of agents
2. Generally treated with topical steroids
3. Should receive systemic corticoids in case of grade 3/4 toxicity



What if steroids fail?
• Steroids work in most (>99%) of cases. Choose the right dose and start early
• In case steroids fail key is to understand the potential reasons. Talk to a team 

of experts including: immunologists, organ specialist, infectious disease, 
clinical pharmacologist

• Colitis: 1st choice is anti-TNF alfa infliximab 5 mg/kg IV, should be given up to 
max 3 days with lack of improvement, could be repeated every two weeks, 
exclude infections

• Hepatitis: Infliximab cannot be given since hepatotoxic
• Other options:
1. Mycophenolat mofetil, (CELLCEPT)
2. Tacrolimus
3. Cyclophosphamide
4. IVIG
5. Anti-thymocyte globulin



Take home messages
1. Always look for side effects
2. Treat early proactively even grade 2 toxicity
3. Do not fear of negative impact on outcome
4. Adapt the therapy to the individual (if grade 4 toxicity with no change in 48 
hours do not wait until 72 hours)
5. More combinations potentially more side effects 
6. Education of non-oncologists in collaborations

Readings: 

Naidoo at al. Ann Oncol. 2015 Sep 14. PMID: 26371282
Fecher et al. Oncologist. 2013 Jun;18(6):733-43. PMID: 23774827
Weber et al. J Clin Oncol. 2015 Jun 20;33(18):2092-9. PMID: 25918278 



Patient education







A 74-year-old Caucasian man, heavy smoker, diagnosed with stage IV (cT1a cN2 cM1b (liver, pancreas, parotid, muscle and bone ) 
NSCLC (ADC) on February 2016.



27.04.2016: Inclusion in Phase III trial “MYSTIC” with          
durvalumab + tremelimumab



7 weeks later, after 2 cycles

Slight increasing of dyspnea associated to cough

Empirical antibiotherapy



10 weeks later, after 3 cycles



BAL

Microbiology: no germ



Diagnosis Immunotherapy-induced interstitial lung disease

Treatment Prednisone without clinical improvement therefore:

Methylprednisolone

Clinical response Persistent dyspnea
Abrupt decrease of oxygen saturation



Treatment

Infliximab

Bactrim prophylaxis



Four days after Infliximab
Decrease of dyspnea

Oxygen saturation 92-96%

Treatment

Prednisone ongoing

Bactrim ongoing



Six weeks after Infliximab

Three months after Infliximab



Thank you!


	Management of toxicities of immune checkpoint inhibitors.
	The Most Promising Pathways
	Foliennummer 3
	Foliennummer 4
	Basis for AEs
	Side effects of immune checkpoint inhibitors
	Overview of immune checkpoint TRAEs
	Checkmate 017: nivolumab had less TRAEs vs docetaxel
	IRAEs anti CTLA-4 and anti PD-1/ anti PD-L1
	Patterns of irAEs:
	More AEs with combination immune checkpoint inhibitors
	1st onset of treatment related select AEs usually within 3 months of initiation
	Side effects
	Pulmonary irAE
	Pneumonitis after anti PD-1/PD-L1 antibodies
	Pneumonitis after anti PD-1/PD-L1 antibodies
	Foliennummer 17
	Pulmonary irAE management
	Pneumonitis after anti PD-1/PD-L1 antibodies
	Cutaneous irAE
	Cutaneous irAE
	Cutaneous irAE
	Cutaneous irAE
	Cutaneous irAE
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27
	Pet-CT J-3 C3 (protocol IPI-Bio)
	Foliennummer 29
	Foliennummer 30
	Foliennummer 31
	Endocrine irAE
	Foliennummer 33
	Foliennummer 34
	Rare irAEs
	What if steroids fail?
	Take home messages
	Patient education
	Foliennummer 39
	Foliennummer 40
	Foliennummer 41
	Foliennummer 42
	Foliennummer 43
	Foliennummer 44
	Foliennummer 45
	Foliennummer 46
	Foliennummer 47
	Foliennummer 48
	Foliennummer 49
	Foliennummer 50

