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) Disclosures

« Nothing to disclose

| will be discussing non-FDA approved indications during my
presentation.
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ADVANCESN@ Immune-related adverse events

IMAMUNOTHERAPY ™ .
(irAEs)

* Immune checkpoint inhibitor (ICl)
toxicities often have delayed onset
and prolonged duration relative to
chemotherapy toxicity

 Toxicities result from non-specific
activation of the immune system
and can mimic a number of other
medical conditions

Puzanov and Diab, JITC 2017
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Skin (n = 155; 33%) |

5.0 (0.1-57.0)

;) Onset of irAEs

* Can be days to months

Gastrointestinal (n = 66; 14%) |

@
7.3(0.1-37.6)

Hepatic (n = 19; 4%)
Pulmonary (n = 9; 2%)
Endocrine (n = 36; 8%)

Renal (n = 8; 2%)

- 7.7 (2.0-38.9)

after therapy initiation
* May occur even after

8.9 (3.6-22.1)
I L

15.1 (3.9-26.4)

treatment is discontinued

* Important to identify
patients who are currently

Pallin, Acad Emerg Med 2018

@
! p . T o i 3, OR previously on IC|
Weeks treatment!
QAR ==iccc &HOPA Csite>

Puzanov and Diab, JITC 2017
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Q) Incidence of irAEs

e Overall incidence of all-grade irAEs with single-agent ICl reported as
15-90% in studies

* Anti-CTLA-4 inhibitor (ipilimumab): dose-dependent toxicities
e Any grade toxicity < 75% (Grade 3+: < 43%)

* PD-1/PD-L1 inhibitors: toxicities less dose-dependent
* Any grade toxicity < 30% (Grade 3+: < 20%)

* Life-threatening irAEs are rare but treatment-related deaths reported
in up to 2% of clinical trial patients

Puzanov and Diab, JITC 2017.
NCCN Guidelines. Management of immunotherapy- q AAEM Al F H O PA sitc

related toxicities. Version 2.2019.
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Incidence of specific irAEs by ICI

All grades (grade 3-4)

Ipilimumab 14.5 (12) 10 (7) 5(2) 10 (3) <1
Ipilimumab/Nivolumab 30 (3) 26 (16) 13 (6) 35 (4) 6(2.2)
Nivolumab 28 (1.5) 2.9 (0.7) 1.8 (0.7) 12 (0) 3.1(1.1)
Pembrolizumab 20 (0.5) 1.7 (1.1) 0.7 (0.4) 12.5(0.3) 3.4 (1.3)
Atezolizumab 17 (0.8) 1(<1) 1.3 (<1) 5.9 (<1) 2.6 (<1)
Avelumab 15 (0.4) 1.5 (0.4) 0.9 (0.7) 6.5 (0.3) 1.2 (0.5)
Durvalumab 11 (1) 1.3 (0.3) 1.1 (0.6) 16.2 (0.1) 2.3 (0.5)

Puzanoy and ia, JTC 2017 DARAEN —xccc HHOPA Csitcy
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Severity of irAEs by ICI
Distribution of grade 1-2 IRAEs Distribution of grade 3-5 IRAEs
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Puzanov and Diab, JITC 2017
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IMMUNOTHEEAPY"’@ COmmOn irAES With ICIIS

Puzanov and Diab, JITC 2017.

NCCN Guidelines. Management of immunotherapy- gAAEM \( cc* @HOPA (—It)

related toxicities. Version 2.2019. B A e
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IMMUNOTHEEAPY"‘@ UnCOmmon irAES With ICI’S

Cardiovascular:

Myocarditis, pericarditis,
arrhythmias

Hematologic:

Hemolytic anemia, red
cell aplasia, neutropenia,
thrombocytopenia

Puzanov and Diab, JITC 2017.
NCCN Guidelines. Management of immunotherapy-
related toxicities. Version 2.2019.
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Renal:

Interstitial nephritis,
granulomatous nephritis

Neurologic:

Myasthenia gravis,
Guillain-Barré syndrome,
peripheral neuropathies

Endocrine:

Adrenal insufficiency,
pancreatitis, type 1
diabetes mellitus

Ophthalmologic:

Uveitis, episcleritis,
conjunctivitis
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Q) Pre-treatment screening

* Patient History * Blood tests
e Autoimmune, infectious,  CBC with diff
endocrine, organ-specific diseases e CMP
* Baseline bowel habits e TSH and free T4
* Dermatologic « HbAlc
e Full skin and mucosal exam * Total CK

Fasting lipid profile
Infectious disease screen:
* Hepatitis serologies

* Pulmonary
* Baseline O, saturation

e Cardiovascular * CMV antibody
e ECG e HIV antibody and antigen (p24)
* Troponin lor T * TBtesting (T-spot, quantiferon gold)
Pazanov & Diab, JITC 2017. (JAAEM AN &?HOPA Sltc
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ADVANCESN@ Additional screening for high-risk
IMMUNOTHERAPY patients

* Endocrine tests
e 8 am cortisol and ACTH

e Cardiac tests

* Brain natriuretic peptide (BNP) or N-terminal pro B-type natriuretic peptide
(NT pro-BNP)

* Pulmonary tests

« PFTs
* 6MWT
Pazanov & Diab, JITC 2017. q&&%m HNCCC @ HOPA (/Sltg)
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Q) Approach to Treatment

* Treatment approach is guided by grading of specific toxicity

* Resources for grading:
e SITC Toxicity Management Working Group
e Common Terminology Criteria for Adverse Events
* National Comprehensive Cancer Network

e 15t line for MOST irAE’s is systemic high-dose corticosteroids
* Endocrine toxicities managed with hormone replacement

 Some grade 1-2 irAEs may respond to topical steroids (dermatologic,
ophthalmologic)

* OTC drugs may not be appropriate for managing symptoms
* i.e. loperamide for colitis may result in bowel perforation

QAAEM ——xcoc gHOPA  Citc
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@ General corticosteroid management

Gr;:: 2 Corticosteroid Management Additional Notes

1 Usually not indicated Continue immunotherapy

* Hold immunotherapy during
corticosteroid use
e Continue immunotherapy once

 Start prednisone 0.5-1 mg/kg/day (or equivalent
dose of IV methylprednisolone)
* If noimprovement in 2-3 days, increase dose to 2

2 resolved to <grade 1 and off
mg/kg/day . .
i corticosteroids
* Once improved to <grade 1, start 4-6 week L
. e Start proton pump inhibitor for Gl
steroid taper .
prophylaxis
Pazanov & Diab, JITC 2017. ?AAEuM e s L EC @ HOPA (E'EE)
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@) General corticosteroid management

Grade
of irAE

Corticosteroid Management Additional Notes

* Hold immunotherapy; if symptoms do not improve
in 4—6 weeks, discontinue immunotherapy
e Start proton pump inhibitor for Gl prophylaxis

3 « Start prednisone 1-2 mg/kg/day (or * Add PJP prophylaxis if more than 3 weeks of
equivalent dose of IV methylprednisolone) immunosuppression expected (>30 mg prednisone
* If no improvement in 2—3 days, ADD or equivalent/day)
additional immunosuppressant
* Once improved to < grade 1, start 4—6-week  Discontinue immunotherapy
steroid taper * Start proton pump inhibitor for Gl prophylaxis
4 * Add PJP prophylaxis if more than 3 weeks of
immunosuppression expected (>30 mg prednisone
or equivalent/day)
Pazanov & Diab, JITC 2017. QAAEM ———xcco @ HOPA (VS—I_I:_E)
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Q) Additional immunosuppressives

e Infliximab: anti-TNF-a mAb

* Hepatotoxic so should NOT be used for immune-mediated hepatitis

 Risk for hepatitis B and tuberculosis activation; obtain hepatitis serologies and
TB testing prior to initiation

* Dose: 5 mg/kg; 2" dose may be administered after 2 weeks

* Vedolizumab: a4p7 integrin mAb

* Selective Gl immunosuppression = inhibits migration of T cells across
endothelium into inflamed Gl tissues

* Dose: 300 mg; repeat dose at 2 and 6 weeks

e Others: mycophenolate, IVIG, tacrolimus

Abu-Sbeih H. JITC. 2018 Dec 5;6(1):142. . i
NCCN Guidelines. Management of q &AEM AN S Sl $ H OPA SItC
immunotherapy-related toxicities. Version 2.2019. L h !
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Cancer Effect of irAEs on patient outcomes
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No significant difference in survival in melanoma patients who discontinued ipilimumab +
nivolumab due to irAEs versus those who did not discontinue treatment

Schadendorf D. J Clin Oncol 2017 Dec; 35(35):3807-3814. ?AAEM ACEE @ HOPA (EII_:E)
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Based on retrospective data, patients who experience irAEs (regardless of needing treatment)
may have better outcomes compared to patients who do not experience irAEs

Abu-Sbeih, J Immunoth Prec Oncol 2018.
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M . .
@ Number of irAEs on patient outcomes

OS : # of irAEs
(Log rank P =<0.001)
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Nivolumab in metastatic melanoma: greater OS Patients receiving ICl’s for various malignancies:
in patients with 3+ irAEs versus < 1 irAE greater OS in those with 3+ irAEs versus < 2 irAEs
Freeman-Keller, Clin Can Res 2016. AAEM AN el :
Abu-Sbeih, J Immunoth Prec Oncol 2018. gﬁ:.??'é?.rﬁu:"uf??ff e @ HOPA “f:,s—lﬁgaﬁ
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Zonee ©) Impact of toxicity management on
patient outcomes
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While still under debate, the administration of immunosuppressive treatments NOR the type
of immunosuppressant used for irAE management does not seem to impact cancer control

Abu-Sbeih, J Immunoth Prec Oncol 2018. qﬁ.&;ﬁm (S @ HO PA (EItE)

............
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Rechallenging with ICI after irAEs
18 ®No subsequent irAE (n=18)
* Patients should not be 16 e
rechallenged until irAE resolved - 14| B,
0
to grade <1 2 1
= 10
* Re-challenge with anti-PD-1/L1 26% 2 s
after anti-CTLA-4 + anti-PD-1 S . .
likely safe 4
. . . . Recurrent irAE
* Caution in re-challenging with New irAE 2
same ICl in patients who ® No subsequent irAE B
previously had grade 3-4 irAEs Grade of firs
P=05
Santini FC. Cancer Immunol Res 2018. @@:@5” FA( (S @HOPA (’(S_Itg)
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(@ Patients with autoimmune disorders

* Ipilimumab in melanoma patients
* 29% experienced flare of pre-existing disorder; 29% experienced new irAEs
* 56% experienced no flare OR additional irAEs

* PD-1 in melanoma patients
* 38% experienced flare; 29% experienced new irAEs

* Lower response rates in patients who remained on immunosuppressive
treatment (15% vs 44%)

* Efficacy appears similar for patients with autoimmune disorders
compared to those without

© 2019-2020 Soci ety for I*I'.Jl'['J”'['.‘I['J[:'y’ ot Cancer
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Q) The importance of patient education

* Many immune-related adverse events can present in similar ways to
other disease states, but the treatment of them is very different.

e Patients may not go back to their oncologist for treatment of irAEs

and need to identify themselves as immunotherapy recipients
* Emergency room & general practitioners need to understand the proper
identification and management of irAEs

* Reassure patients that irAEs will likely resolve over time (except
endocrinopathies)

QAAEM e SHOPA  Cite
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ADVANCESNQ Education along the healthcare
IMMUNOTHERAPY™ CO nti n u u m

* Patients may not go back to their original clinic for adverse event
management

* Emergency departments and primary care physicians need to
recognize and know how to manage irAEs

* For example, the most common irAE in emergency departments is
diarrhea — recognize immune-related symptoms versus other causes

QAAEM ———xcco @HOPA Csitc >

© 2019-2020 Soci ety fol nl.Jl‘['JII‘['_llt'J[:'}f of Cancer



(S”:C) Soclety for Immunothe
ADVANCES IN

@ Case Study

* 50 year old male with metastatic adenocarcinoma

* Cis/etop (50/50 8 day regimen for 2 cycles) + XRT to 50 Gy ending
5/6/16 with radiologic response

e 2) Supraclavicular node discovered by patient, biopsy proven
malignant involvement 6/10/16

 3) Consented for CTO #102323 (nivolumab + ALT-803) 6/17/16

* 4) Gamma Knife to 5 asymptomatic brain lesions discovered during
restaging

* 5) Initiation of therapy 7/7/16 CTO #102323

DAAEN TSxeee ﬁ?; HOPA sitc
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Case Study

IMMUNOTHERAPY™

May CT scan Aug CT scan

QAAEM ——sccc G HOPA Citc>
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@ Case Study

* Initiated weight based steroids
e Short term interval follow up scan 6 weeks later
* Patient remains without recurrence off therapy

QAAEM ——xcec &HOPA Csitc
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@ Additional Resources

o plitshlipasasiaphbouisn y of Cancer 2017 595 Journal for Immuno}leera py
Sid - of Cancer
& § demosMmEDICAL

POSITION ARTICLE AND GUIDELINES Open Access

A Managing toxicities associated with @ e
S immune checkpoint inhibitors: consensus

recommendations from the Society for

G U I D E To Immunotherapy of Cancer (SITC) Toxicity
Management Working Group

M A N A G I N G I. Puzanov'’, A Diab®", K. Abdallah’, C. O. Bingham I, C. Brogdon®, R. Dadu?, L. Hamad', 5. Kim?, M. E. Lacouture®,
N. R. LeBoeuf’, D. Lenihan®, C. Onofrei”, ¥. Shannon®, R. Sharma’, A. W. Silk'?, D. Skondra'®, M. E. Suarez-Almazor”,

Y. Wang’, K. Wiley'", H. L. Kaufrman'?", M. . Ernstoff'™ and on behalf of the Society for Immunotherapy of Cancer

IMMUNOTHERAPY

TOXICITY

National Comprehensive

NCCN | Cancer Network®

MARC S. ERNSTOFF
IGOR PUZANOV
CAROLINE ROBERT

ADI DIAB Management of
PETER HERSEY

o o Immunotherapy-Related
Gite>  hocess Toxicities
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NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
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