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Endocrine system?246.7-10
Liver26.11-12
Gastrointestinal tract26.9.13
Nervous system®&10.14.15
Eyes'416-18 -
Respiratory system?56.10.15.19 /44

Hematopoietic cells®9.12.20-22
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Toxicities of Checkpoint

Immunotherapies

Bheumonitis Colitis, Diarrhea Rash, Pruritus
(Entercolitis?) (Dermatitis?)

Ipilimumab

3 mg/kg <1% 8%, 32-46% (7%) 29-42%, 31% (2%)
10 mg/kg 16%, 49% (16%) 50%, 45% (4%)
Nivolumab 3.1% 2.9%, 23-31% 21-40%, 17-23%, (9%)
IRIITUDRL; 6% 26%, 52% 53%. NR (23%)
Nivolumab

Pembrolizumab 3.4% 1.7%, 14-26% 17-24%, 11-28%
Atezolizumab 2.6% 19.7% 15%?2

aGrade 3-5, immune-mediated

bUrothelial carcinoma

Ipiliumab prescribing information: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/125377s073Ibl.pdf
Nivolumab prescribing information: http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/125554s022Ibl.pdf
Pembrolizumab prescribing information: http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/125514s012Ibl.pdf
Atezolizumab prescribing information: http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/761041s000Ibl.pdf
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Time to Onset of Immunrklediated Reactions

Assoclated With Nivolumab
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PD-1 inhibitor-related pneumonitis in advanced cancer patients: Radiographic patterns
and clinical course

Mizuk! Nishino, Nikhil H Ramalya, Mark M Awad, Lynette M Sholl, Jennifer A Maattala, Myriam Talbl, Hiroto Hatabu, Patrick A Ott, Philippe Armand, and F Stephen Hod|
DOI: 10 1158/1078-0432 CCR-16-1320 Published 17 August 2016
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Pneumonitis in Patients Treated With Anti-Programmed
Death-1/Programmed Death Ligand 1 Therapy

Jarushka Naidoo, Xuan Wang, Kaitlin M. Woo, Tunc Iyriboz, Darragh Halpenny, Jane Cunningham,
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Benjamin Y. Kong, Jedd D. Wolchok, Michael A. Postow, Georgina V. Long, and Matthew D. Hellmann



Onset of pneumonitis

AMedian time to onset of pneumonitis : 2.8 months
ARange : 9 days to 19.2 months

ACombination therapy : Median time 2.7 m
AMonotherapy : Median time 4.6 m
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No. of Patients With Pneumonitis

All patient cases (n « 43)

18 4

16 1

14 1

12 1

10 1

33%

23%

No statistically significantdifferenees

Monotherapy (n = 24, 56%)

Combination therapy (n « 19, 44%)

Grade 1 Grade 2 Grade 3 Graded Grade5 Grade 1 Grade2 Grade3 Graded

CTCAE Grade

0% 0%




SYMPTOMS

SYMPTOMS NO (%)

Dyspnea 23 of 43 [53%)]
Cough 15 of 43 [35%)]
Fever 5 of 43 [12%)]

Chest pain 3 0f43 [7%)]
Asymptomatic 14 of 43 [33%)]

C 58% Additional immuneelated toxicity (25 of 43)



Radiographic patterns of

pneumonitis

x COP Pattergq most common (65%) Grade 2

Pneumonitis with a cryptogenic organizing pneumonia (COP) pattern




Radiographic patterns of

pneumonitis

x NSIP Pattern 15%Grade 1

Pneumonitis with a non-specific interstitial pneumonia (NSIP) pattern

4 \ 14




Radiographic patterns of

pneumonitis

x HP Pattern 10%Grade 1

Pneumonitis with a hypersensitivity pneumonitis (HP) pattern




Radiographic patterns of

pneumonitis

x AIRARDS Pattern 10%srade 3

Pneumonitis with an acute interstitial pneumonia (AIP)/acute respiratory
dlstress syndrome (ARDS) pattern

rAY 4




Radiologic Subtypes

Cryptogenic

organizing

pneumonia-like
(n =5, 19%)

Description

Discrete patchy or confluent
consolidation with or without air
bronchograms
Predominantly peripheral or
subpleural distribution

COP — Like Appearance most common in NSCLC
COP — Like more likely to require treatment

Increased interstitial markings,
interlobular septal thickening
Peribronchovascular infiltration,

Interstitial 5 :
(n=86,22%) subpleural reticulation
: ' Honeycomb pattern in severe
patient cases
Centrilobular nodules
Bronchiolitis-like appearance
Hypersensitivity Tree-in-bud micronodularity
(n=2,7%)
Mixture of nodular and other
Pneumonitis subtypes
not otherwise Not clearly fitting into other
specified subtype classifications

(n=4,15%)




Radiologic features

Chest XRay

A 67% : possible pneumonitis
A 11%: possible progressive cancer

A 22%: no new radiographic abnormality



(A) Cellular interstitial pneumonitis

(B) Organizing pneumonia
(C) Diffuse alveolar damage
(D) Poorly formed granulomas

(E) Eosinophils (arrows).



Highest Treatment Required for Pneumonitis Management, No. (%)

Additional

Highest CTCAE Grade Treatment Hold Oral Corticosteroxds Intravenous Corticosteroids Immunosuppression® Total
] 15 (83) 2(12) 0 (0 0 (0) 17
2 0 () 10 (71) 4 (29) 0 (0) 14
3 0 (0) 2 (20) 4 (40) 4 (40) 10
4 0 (0 0 () 1 {100) ” 1
y 0 (0 000) 0 (0) (i (109 1
Total 15 14 9 5 ' 43
Clinical Outcomes of Pneumonitis Management, 'L,Q:"\ “_J_I IR AR LTI~ 1 AL
FINLUIVIUNITTTO TLAITN

Completely

Resolved Improved Worsened Unknown Totl
1 17 (100) 0 () 0 (0} 0 (0) 17
2 10 (71) 3 (21) 0 (0) 11(8) 14
3 4 (40) 2 (20) 4 (40) 01{0) 10
4 1 (100) 0 (0) 0 (0} 0 {0) 1
5 0 (0) 0 (0) 100) 0 {0) 1
Total 32 5 3

) — DEATH

Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events (version 4).

*Additional immunosuppression: Three patients received infliximab alone (all grade 3), and two patients received both inflikimab and cyclophosphamide (one grade 3

and one grade 5)

3 INFECTION

Oral corticosteroids as maximum immunosuppression uséd iof 17 [82%]

Median starting dose of prednison80 mg (range, 20 to 80 mg)

Median duration of corticosteroid68 days (range, 20 to 154 days)




Recurrent Pneumonitis

A11 pt recurrent during corticosteroid therapy after

Improvement
A8 improved with further management

A3 worsened/died



Rechallengénmunotherapy

A12/43 pt Rechallengémmunotherapy

A9 GR 1 ‘ rechallenge 1 pt R Drug Holding
A3 GR 2 2 pt ST Corticosteroids




f] Clinical FeaturesPneumonitis

Outcomes

Worsening clinical outcome:

A Current vs former smokers (P = .053)

A Underlying lung conditions vs no lung conditions

C FEV1

NO ASSOCIATION

C DLCO




Risk factors

IASLC
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Risk factors

Overallncidence :19%

Combination Therapy vs Monotherapy

Hystology: Squamous vs Adenocarcinoma (55% lower odds

Seasonal Pattern (increased number of cases in winter)
Possible role of viral infection

Smoking Status ??7? (No association n this article)
Cancer stage (Higher rates at a lower cancer stage)

Time of onset:

IASLC
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Risk factors

C KEYNOTHO01

A Previous thoracic radiotherapy (63%)
A No previous thoracic radiotherapy (40%)

ORIGINAL RESEARCH WILEY

Risk factors for pneumonitis in patients treated with
anti-programmed death-1 therapy: A case-control study

Pengfei Cui'? | Zhefeng Lin' | Guogiang Wang® | Junxun Ma' | YuanyuQian' |

RO LE L e o wenX T el ) i :Y |

I Prior thoracic radiotherapy I
No 37 (67.3) 96 (87.3)
Yes 18 (32.7) 14 (12.7) 3.34 1.51-7.39

003



