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Learnings Objectives

1. Summarize factors contributing to cardiotoxicity associated with ICI
use.

2. Differentiate risk of outcome severity in patients after experiencing
|Cl-related cardiotoxicity.

3. Select appropriate treatment approaches for ICl-related cardiotoxicity.

4. Appraise current clinical evidence for and against ICI rechallenge in
patients experiencing CV AEs after ICI therapy.



Mechanism of Action of Inmune Checkpoint Inhibitors

Immunology 101

Antigen-presenting cell T cell
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Approval History of ICl Therapies

March 25, 2011

September4, 2014

Ipi for

December 23,2014
Nivo for unresectable or
metastatic melanoma

Oclober 1, 2015

Nivo + Ipi for melanomal
(BRAF V600 wild-type)

October2, 2015
Pembro for NSCLC

Oclober 9, 2015
Nivo for second line

NSCLC
R

October 29, 2015
Ipi for melanoma with
complete resection

November13, 2015
Nivo for second line
squamous NSCLC

November 23,2015
Nivo for RCC

December 18, 2015
Pembro for
unresectable melanoma

May 16, 2006
Nivofor cHL

May 17, 2016
Atezo lor urothelial
carcinoma

Augusta, 2016
Pembrotor SCCHN

October17, 2016
Atezo for NSCLC

October 23, 2016
Pembro for first line
NSQLC

Novemberd, 2016
Nivo for SCCHN

EE KN

February 1, 2017
Nivo for urothelial
carcinoma

March 14, 2017
Pembro for cHL

March 22, 2017
Avelu for MCC

April 30, 2017
Durva for wrothelial
carcinoma

May 8, 2017
Avelulor urothelial
carcinoma

May 5, 2017
Pembro for non-
squamous NSC1C

May 17, 2017
Pembro for urothelial
carcinoma

May 22, 201/
Pembro for colorectal
cancer and other solid

tumor

Augustl, 2017
Nivo for colorectal
cancer

September22, 2017
Pembro for gastric
cancer

December 20, 2017
Nivo for metastatic
melanomawith
complete resection

ebruary
Durva for unresectable|

Apnii16, 2018
Nivo+ Ipllumab for RCC

June12, 2013
Pembrotor cervical
cancer

lune13, 2018
Pembro for PMBCL

July 10, 2018
Nivo+ Ipi for MSI-H

August17, 2018
Nivo for sCLC

August 20, 2015

Pembro+ Platinum In 1st
line, NSCLC

November 3, 2018
Pembro In HCC

December6, 20153

Atezo+ Beva + Taxol +
Carbo for NSq NSCIC

December19, 2015

February 15, 2019
Pembro In adjuvant
melanoma

March 8, 2019
Atezo + Nab Taxol for

March 18, 2019

Atezo s Carbo/ktop in
SCLC

Januarys, 2020
Pembro for high - risk
bladder cancer

March 11, 2020
Nivo+ Ipi for HCC

March 30, 2020
Durva + Etoposide +
Carbo or Cisplatin for

April11, 2015
Pombro for stage 3
NSCLC
S—
April 13, 2019 L
Pembro + Axitinib for Mayas, 2020
RCC Atezo for NSCLC
My 14, 2019
Avelu+ Axitinib for 1st
line RCC
June10, 2015 May 29, 2020
Pembro for metastatic Atezo+ Beva for
ISCC untreated HCC
June 17, 2019 June 10, 2020
Nivofor
sac squamous cell
luly 30, 2019

merkel

squamous cell

September 17, 2019

Pembro + Lenvatinib for

endometrial carcinoma

September 27, 2019
Pembro for endometrial
carcinoma

December 3, 2019

Atezo s Beva i Taxol 1
Carbo for NSq NSCLC

June 16, 2020
Pembro for TMB-H

June 24, 2020

March 4, 2022
Nivo+ Chemo for
NSOIC

February2, 2021 March 18, 2022
Cemifor advanced = e
basal cell arcinoma Hoeo:+ Retetilb fox

February 22, 2021 March 21, 2022

Cemifor NSCLC Pembro for

endometrlal carcinoma

Merch 22, 2021
Pembro 1 Chemo for May 27,2022
esophageal carcinoma Ipi + Nivo for
esophageal SCC
Apnil 16, 201
Nivo + Chemo for gastric May 27, 2022
cances Nivo s Chemo for
esophageal SCC
April 22, 2001
Dostar for endometrial e s
cancer Durva for bile duct
cancer

My 8, 2021
Pembro+ Chemo for
[ r—

May 20, 2021
Nivo for esophageal

October 21, 2022
Treme + Dirva lor HCC
November §, 2022
Cemip+Chemo for
NSCLC

July21, 2021

Pembro+ lenvatinib for
endometrial cancer

November 10, 2022
Treme + Durva + Chemo
ISCLC

uly 27,
Pembrofor breast

squamous cell
carcinoma

hune 29, 2020

August17, 2021
Dostar for all dMMR
tumor

pembro for col |
cancer

June 30, 2020
Avelu for bladder cancer

July 30, 2020
Atezo+ Cobimetinib+
vemurafenibin
melanoma

October 2, 2020
Nivo + Ipifor
mesothelloma

November 13, 2020
Pembro + Chemo for
advanced breast cancer

Auvgust19, 2021
Nivo lor urothelial canced

Cctober 13, 2021

Pembro for cervical
cancer

Cctober 15, 2021
Atoro for NSCILC

December 3, 20
Pembro for Stage 1B/IIC
Melanoma
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iIrAE Management Guidelines

ANNALS »
ONCOLOGY

SPECIAL ARTICLE | AR

Gu'\de\'\nes d
(NCCN
Guidelines in oncology
tice
linical prac

Management of toxicities from

: s immunotherapy: .
— nt o Practice Guideline for diagnosis, treatm tr apy: ESMO Clinical
em d £ Hastan 1 . ' ent and follow-yp*
a“ag 2 e‘ate = B M- Obeid ' «L. Spaine . Kk Jordan e J. Larkin «
otherapy - } s e ge 7. ONow all authors e Show foctra
‘mmu“ - =g es Py o v footnotes
Taxicitl L

Journal of Clinical Oncology

Y of Cane
An American Society of Clinical Oncology Journal o -
Management of Immune-Related Adver§e Ever?gtmr
patients Treated with Immune Checkpoint Inhibito

Therapy: ASCO Guideline Update
M) Check for updates

A
- Bi tomasso, MD, PhD™;
hneider (9, MD'; Jarushka Naidoo ,MD?-’, Bianca U‘-i::'nmm »
Bwan'l'gr\:r‘mpm (MHQCS'ﬁhPrryAdklm , MS?; Milan Anadkat :
Christina Lz " 57

Thompson, J et al. NCCN Website. 2022. https://www.nccn.org/professionals/physician_gls/pdf/ immunotherapy.pdf. Accessed November 15, 2022.;
Haanen J, et al. Ann Oncol. 2022 Oct 18. [Epub ahead of print].; Brahmer JR, et al. J Immunother Cancer. 2021;9(6):e002435.;
Schneider BJ, et al. J Clin Oncol. 2021;39(36):4073-4126. Epub 2021 Nov 1. Erratum in: J Clin Oncol. 2022;40(3):315.
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Overview of irAEs

e B et  Disruption of the homeostatic mechanisms

* Sjégren syndrome ~ bl sl . . .

-E{ofjhunsrfyviﬁsand/or / W U S e g induces a unique spectrum of side effects
epr aritis v . neuropathies .

e, called irAEs

* Hypophysitis
* Thyroiditis

ol ° irAEs reported in 74-90% and 23 grade in 14-

* Myocarditis

* Pericarditis 550/0 Of patlentS

* Pneumonitis
* Pleuritis
* Sarcoid-like granulomatosis

Hepatitis

el *  Most common irAEs: dermatitis, enterocolitis,

* Pancreatitis

N  / P transaminitis, and endocrinopathies
/ [ \ : Enterit!s

i NE-arn ot * Most fatal irAEs: myocarditis, neurotoxicity
Vitiligo WL\ \TY L//j /
* DRESS .A,A M\ | . .
e \ L 4 * If untreated, they can rapidly progress to life-
kol || | ] | | i threatening conditions and may also be fatal
¢ Arthralgia (¢ v * Thrombocytopenia
o Arthritis ] [ | \ » Thrombotic . .
°§vtgsi3; . 0/ ‘w‘ f‘ A “ plersnopady * Very little evidence base for treatment
* Dermatomyositis { | * Acquired haemophilia . . .

VUV Hresedlis o Temporary or permanent ICI discontinuation

\ | \{/ o  Corticosteroids

N o 2" line immunosuppression

CME
OUTFITTERS



Incidence of ICl-related Myocarditis

® Johnson, et al. (2016): Single agent, 0.06%, dual agents, 0.27%

® Hu, et al. (2017): Cumulative rate of significant cardiac events, 5.2%
® Mahmood, et al. (2018): 1.14%

® Oren, et al. (2020): 0.36%

e \Waliany, et al. (2021): 1.4%

Johnson DB, et al. NEJM. 2016 Nov 3;375(18):1749-1755; Hu YB, et al; AME Academic Lung Cancer Cooperation Group. Transl Lung
Cancer Res. 2017 Dec;6(Suppl 1):S8-S20; Mahmood SS, et al. J Am Coll Cardiol. 2018 Apr 24;71(16):1755-1764; Oren O, et al. Am J CME
Cardiol. 2020 Jun 15;125(12):1920-1926; Waliany S, et al. JACC CardioOncol. 2021;3(1):137-139. OUTHITTERS



Incidence of ICl-related Myocarditis

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Relatlimab and Nivolumab versus Nivolumab

in Untreated Advanced Melanoma Myocarditis (all grades)
Hussein A. Tawbi, M.D., Ph.D., Dirk Schadendorf, M.D., Evan J. Lipson, M.D., 06% N|V0|umab
Paolo A. Ascierto, M.D., Luis Matamala, M.D., Erika Castillo Gutiérrez, M.D., 0 . .
Piotr Rutkowski, M.D., Ph.D., Helen J. Gogas, M.D., Christopher D. Lao, M.D., M.P.H., 1.7% Nivolumab + relatlimab

Juliana Janoski De Menezes, M.D., Stéphane Dalle, M.D., Ph.D.,

Ana Arance, M.D., Ph.D., Jean-Jacques Grob, M.D., Shivani Srivastava, M.D.,
Mena Abaskharoun, Pharm.D., Melissa Hamilton, M.P.H., Sarah Keidel, M.B., Ch.B.,
Katy L. Simonsen, Ph.D., Anne Marie Sobiesk, Ph.D., Bin Li, Ph.D.,

F. Stephen Hodi, M.D., and Georgina V. Long, M.D., Ph.D.,
for the RELATIVITY-047 Investigators*

Tawbi HA, Schadendorf D, Lipson EJ, et al. New England Journal of Medicine. 2022;386(1):24-34. OUQITMTERES



Incidence of ICl-related Myocarditis

Time from Start of Immune Checkpoint
Inhibitor to Clinical Myocarditis

_ All grades | Grades 3/4 14

12 —fe—
Nivolumab 0.6% 0% 19 =
8 e——
. 7
vaoI}Jmab + 1.7% 0.6% B —
relatlimab ‘égp
1+ .
0 SIO 60 90 120 150 180 200400600

(Days)

Tawbi HA, Schadendorf D, Lipson EJ, et al. New England Journal of Medicine. 2022;386(1):24-34. Mahmood SS, et al. J Am Coll Cardiol. CME
2018;71(16):1755-1764. OQUTFITTERS



Consult #1

70-year-old male
® Diabetes (Type Il), Hypertension
® Dx: Metastatic NSCLC

e Treatment: PD-1 + platinum doublet chemotherapy
e Cycle 1, 10/1/2022

® Cycle 2, 10/22/2022

® Now presenting to clinic with significant fatigue

CME
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Surveillance for ICl-associated Myocarditis

Should a Cardio-Oncology assessment be recommended for all patients prior to
immunotherapy treatment?

Every patient should have a baseline EKG and
troponin testing prior to starting ICl therapy

CME P
OUTFITTERS



Surveillance for ICl-associated Myocarditis

N = 214 patients receiving ICI

JACC: CardioOncology
monotherapy or combination therapy

Volume 3, Issue 1, March 2021, Pages 137-139

©)acc

Troponin | monitored at baseline and after Research Letter
EHCILIEN CBE i 19 10 Saeis) Myocarditis Surveillance With High-Sensitivity

Troponin I During Cancer Treatment With
Tnl < 55 ng/L Tnl 255 ng/L . .
Immune Checkpoint Inhibitors

Troponin | measured at Sarah Waliany MD, MS @, Joel W. Neal MD, PhD @, Sunil Reddy MD, Heather Wakelee MD ®
) baseline and with each ICI , Sumit A. Shah MD @, Sandy Srinivas MD @, Sukhmani K. Padda MD @, Alice C. Fan MD

PPV = 12.5% f Real-time evaluation by cycle up to 10 cycles , A. Dimitrios Colevas MD, Sean M. Wu MD, PhD @, Ronald M. Witteles MD @, Han Zhu MD & = @
=12.5% for !
Cardio-Oncology team

Tnl threshold 55 ng/L * Cardiac review of systems

* Electrocardiogram [ Myocarditis: 1 4%
NNT = 72 patients to detect * Transthoracic echocardiogram
one case of myocarditis * CT coronary angiogram vs e 11.2% troponin positive rate
coronary angiography
BCAIFGIME wien possible e Of 21 patients with positive hsTnl not
attributed to myocarditis, 14.3% had a
N = 21 patients with type 2 NSTEMI N = 3 patients with
secondary to other etiologies ICl-associated myocarditis SUbsequent ICI delay due tO abnormal
(Peak Tnl range: 57-1,061 ng/L) (Peak Tnl range: 4,078-11,780 ng/L) hSTn |
Waliany S, et al. JACC CardioOncol. 2021;3(1):137-139. CME
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Detection Methods/Risk Stratification

Mahmood 2018 Zlotoff 2021

G Troponin ‘

94% Elevated
Troponin l; { I |
k
B o * 140 Myocarditis vs 179
controls
* Both QRS duration and QTc
89% ECG interval were similar at
Changes .
baseline
* QRS duration prolonged with
5 myocarditis (110 + 22 ms,
- p<.001)
ol * Prolonged QRS increased risk
ECHO of MACE (HR 3.28, p<.001)

* Each 10 msec prolongation =
e 1.3-fold increase in MACE

Mahmood SS, et al. J Am Coll Cardiol. 2018;71(16):1755-1764; Zlotoff DA, et al. J Immunother Cancer. 2021;9(3)
Am Coll Cardiol. 2020;75(5):467-478; Thavendiranathan P, et al. J Am Coll Cardiol. 2021;77(12):1503-1516.

Awadalla 2020

* 101 Myocarditis vs 92 control

* GLS was similar at baseline

* 60% Myocarditis had norm. EF
* GLS decreased 14.1 (+ 2.8%)

* 51% myocarditis cases
experienced MACE, risk of
MACE higher with lower GLS
(regardless of EF)

» Each % of GLS reduction = 1.5-
fold increase in MACE

Zhang 2020
™

* Cardiac MR is gold standard
test for dx myocarditis. 103 pts
(with myocarditis) had cardiac
MRI.

* 61% had normal EF > 50%

* Late gadolinium enhancement
(LGE) was + in 48% (55% low
EF group, 43% nl EF group)

* 40% had MACE, LGE had no
prognostic significance

:e002007; Awadalla M, et al. J CME @



Myocarditis

: 0/._2O
® Fata“ty rate of 20%-30% Cases and fatality rates (Wang, et al., 2018)

e Significant Medical Complications Colitis | i
e Complete Heart Block Pneumonitis | e
e \entricular tachycardia Hepatftfs | =
Hypophysitis | l
® Shock :
Neurologic |:-
e Cardiac arrest Adrenal |
Myositis _
Myocarditis " @00 |
Hematologic B
Nephritis [
1500 1000 560 0 25 50
Number of irAEs Reported Fatality Rate, %
Mahmood SS, et al. J Am Coll Cardiol. 2018;71(16):1755-1764; Wang DY, et al. JAMA Oncol. 2018;4(12):1721-1728. Erratum in: JAMA CME

Oncol. 2018;4(12):1792. OQUTFITTERS



Myocarditis Definition in Literature

Definite Myocarditis

Pathology or

Diagnostic CMR + syndrome + biomarker or ECG or

ECHO WMA + syndrome + biomarker or ECG + negative
angiography

Probable Myocarditis

Diagnostic CMR (no syndrome, biomarker or ECG) or
Suggestive CMR with either syndrome, ECG or biomarker or
ECHO WMA + syndrome (with either biomarker or ECG) or
Syndrome with PET scan evidence and no alt diagnosis

Possible Myocarditis

Suggestive CMR with no syndrome, ECG or biomarker or

ECHO WMA + syndrome or ECG only or

Elevated biomarker with syndrome or ECG and no alt
diagnosis

Bonaca MP, et al. Circulation. 2019 Jul 2;140(2):80-91; Herrmann J, et al. Eur Heart J. 2022;43(4):280-299. Thuny F, et al. Eur Heart J.

2022;43(42):4458-4468.

Definite Myocarditis

Pathological diagnosis or

Troponin Elevation with 1 Major Criteria or
Troponin Elevation with 2 Minor Criteria

Major Criteria
Cardiac MRI Diagnostic for Acute Myocarditis by Lake
Louise Criteria

Minor Criteria

Clinical syndrome (fatigue, muscle weakness, myalgias,
chest pain, diplopia, ptosis, SOB, orthopnea, LE edema,
palpitations, dizzy, syncope, shock)

Ventricular arrythmia, new conduction sys dx

Decline in EF, w/ or w/o WMA

Other irAE (esp myositis/MG)

Suggestive MRI (some but not all criteria)



Simplified Myocarditis Definition

Patient receiving ICI therapy presenting
with symptoms + abnormal hsTN

1. Time from ICl =2 60 days
2. Normal CPK levels

3. Rapidly downtrending hsTn

Very low likelihood of ICI-
mediated myocarditis

® Avoid immunosuppression
® Rule out other causes of
myocardial injury

Vasbinder A, et al. JACC: CardioOncology. in press.

—

Time from ICI < 60 days
2. Abnormal CPK levels

Stably elevated or rising hsTn

w

High likelihood of ICI-
mediated myocarditis

® Rule out acute coronary syndrome
e Start immunosuppression, while

completing workup

CME
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Informing Treatment Guidelines

A 100 High steroids dose
2 ® Clearly an inverse relationship
; )  momedae sl os between initial dose of
g . Low steroids dose corticosteroids and MACE
3 i —— e High dose was associated with a

O fo 20 3 40 5 60 70 8 90 73% lower risk of MACE (HR 0.27)

Days From Admission

Number at risk
High steroids dose 45 38 30 28 27 27 25 23 22 22

Intermediate steroids dose 46 34 27 23 20 17 16 16 15 15
Low steroids dose 18 10 9 8 74 6 6 6 6 5

B 50 Time to steroids <24hrs
375 Time to steroids 24-72hrs . Eal’“er the better|
=75
2
5 | e HR (<24 hr) = 0.03
[0}
o
3254 Time to steroids >72hrs e HR (24'72 hr) =0.3
<
=

0 Ordinal Logrank P<0.001

0 10 20 30 40 50 60 70 80 90
Days From Admission
Number at risk
Time to steroids=24hrs 40 37 34 32 31 29 27 26 25 25
Time to steroids 24-72hrs31 24 16 16 15 14 13 13 12 1"
Time to steroids>72hrs 33 16 13 8 5 4 4 3 3 3

Zhang L, et al. Circulation. 2020;141(24):2031-2034. OU%!:IERES




High MACE Rates, Despite Corticosteroids

100.0%

Post-irAE OS in the MGH cohort, Week 8

O
g

LD, median not P < 0.0001
80.0% reached, p = 0.002 =
w <
£ > 7
2
B 60.0% 3
bor g %
c i =
& 40.0% HD, median 23.3 months ;
2
K a
20.0% o Positive
0 24 48 72 96 120 144 168 152 216 240 264 288 312 336 360 384 408 432 456 480
0.0% OS (wk)
12 24 36 48 60 72 84 Number at risk
Months after starting ipilimumab Negativ 2 4 29 22 1 4 1
No. at risk: Positve{ 12 11 & 4 4 4 2 0 0 0 0 0 0O 0 0O © 0 © 0 00O
LD 14 14 13 1 8 3 2 0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432 456 480
HD 50 34 20 12 7 3 2 1 08 (wk)
100.0%

O
g

= Post-irAE OS in the validation cohort, Week 8
s 80.0% LD, median not - P=0013
=£ A
35 reached, p = 0.001 = 75
E T 60.0% 7 H
3 0 §
2% 8 %
3 E 40.0% 3
- o . <
] HD, median 11.4 months 2 B Positive
S+ 20.0%
L
= 0

0.0% 0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432 456 480

12 24 36 48 60 72 84 OS (wk)
Months after starting ipilimumab Number at risk

[‘;'a'"’k’“ i e B 7 B - Posive| 20 24 21 17 16 12 7 5 3 2 0 0 0 0 0 0 0 0 0 00
HD 50 20 9 7 5 3 2 1 0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432 456 480

OS (wk)

Faje AT, et al. Cancer. 2018;124(18):3706-3714; Bai X, et al. Clin Cancer Res. 2021;27(21):5993-6000. OUg%!%



High MACE Rates, Despite Corticosteroids

Initial Corticosteroids Dose by Year (mg) Rate of MACE by Year

1000 - - 80
= : 70
E 800 2
3 : = 60
o H S
e : o 50
£ 600 : 9
S :
o = 40
S a00 : @ 30
k- - ©
S o : “ 20
£ 200 : :
= : =
- - - 0
0 Percentage of
2015 and 2016 2017 2018 2019 steroids use /1% 100% 85% 96% 90%

before 2015 and before 2016 2017 2018 2019

C. Lee, unpublished data. OUQMERES



Managing Refractory Cases

Patients on ICl or recent ICl use

Zhang 2021

New CV symptoms or change in cardiac
measures (ECG or troponin)

Initial tests: ECG, troponin, BNP/NT-proBNP,
Echocardiogram (including GLS)

Unstable patient Stable patient

Consider alternate
etiologies (e.g. ACS)

Cardiac catheterization,
hemodynamic assessment
endomyocardial biopsy

CMR
(+ parametric mapping)

Normal CMR +
persistent clinical
suspicion

Endomyocardial

Confirm/exclude diagnosis blopsy

ICl-associated myocarditis

Frayberg 2021

Discontinue ICI and start

methylprednisolone 1,000mg/day

Patient stable and
therapy effective

Continue
methylprednisolone
1,000mg/day
x 3-5 days

Transition to oral
prednisone

(1-2mg/ke) .

Taper oral
prednisone,
typically
10mg/week with
close surveillance
(serum troponin)

Patient unstable

Consult advanced
heart failure for

mechanical

circulatory support

Options include:

Alemtuzumal

ﬂasmapgeresls

iG

Patient
stabilized

Patient stable and
therapy ineffective

Add mycophenolate
750-1 mg twice a

day to
corticosteroids

Stable and
ineffective

Consider biopsy/

CTLA-4 agonist or

IVIG (400mg/kg x
2-4 days)

If patient
unstable,
follow
algorithm as
noted above

Fia. 2. Therapeutic abproach to ICI mwcarditis at Massachusetts General Hospital. (Source: JACC: CardioOncoloav,

EMETR)
OUTFITTERS

Zhang L, et al. JACC: CardioOncology. 2021;3(1):35-47; Frayberg M, et al. Curr Treat Options Oncol. 2021;22.



Managing Refractory Cases

Mycophenolate mofetil 500mg twice daily

Methxlprednisolone 1gm IV daily

Prednisone taper

Normal sinus rhythm,
Off all vasoactive agents

30

—

)

E

®

8 20

S—

: ]

c

g. Complete heart block,

9 10 Ventricular tachycardia,

— Cardiogenic shock
0 —

5 10 15 20

Days since admission

S. Mahmood, unpublished data. OUQMERES



ATRIUM Study: Abatacept for ICl-induced Myocarditis

AbatacepT foR ImmUne checkpoint inhibitor associated Myocarditis

® A Phase 3, Investigator-Initiated, Randomized, Double-Blind, Placebo-Controlled Trial to Evaluate
the Efficacy and Safety of Abatacept Compared to Placebo in Hospitalized Participants with Immune
Checkpoint Inhibitor Associated Myocarditis

Canada

90 Q
Vo 0 °
AN 0 Q)
/\ Nevaoa ? > oned S!a!es 9 ° 999 as\oog
ATRIUM L L
Abatacept for Immune Checkpoint %‘% ms
Mexico —

Inhibitor Associated Myocarditis

Abatacept in Immune Checkpoint Inhibitor Myocarditis (ATRIUM). https://clinicaltrials.gov/ct2/show/NCT05335928. Accessed November 20, CME @
2022
OUTFITTERS



Consult #2

® 55-year-old male

® No past medical history

® Dx: Metastatic Melanoma (BRAF wildtype) with brain metastasis
® Treatment: Combination IPI-NIVO x 2 cycles (responding!)

® Developed myocarditis-myositis

® Treated with steroids and tapered off < 8 weeks

® Now presenting six months later with progressive melanoma

CME
OUTFITTERS



ICl Rechallenge After irAE

e Vigibase — WHO - Self-report/incomplete information. 452 cases with ICI rechallenge.’
e 28.8% recurred with initial irAE
e Colitis/hepatitis/pneumonitis — higher rate of recurrence, adrenal events — lower risk

e 40 patients rechallenged - 43% recurrent irAE, 13% new irAE?
e 38 patients (lung cancer only) - 26% recurrence irAE, 28% new irAE3

e 80 patients (renal cell only) cohort — 45% rechallenged, 50% had subsequent irAE, 19%
grade 34

e 180 patients (melanoma only) cohort — 38.9% experienced at least one grade < 2 irAE®

e Specific toxicity:®
e Colitis — up to 1/3 cases recurred (more severe = more likely to recur)
® Pneumonitis — roughly 50% recurred, more with early onset irAE (2 deaths)

Roughly 30-50% recur with irAE, higher with early onset irAE,

higher with more severe initial grade irAE

1. Dolladille C, et al. JAMA Oncol. 2020;6(6):865-871. 2. Simonaggio A, et al. JAMA Oncol. 2019;5(9):1310-1317. 3. Santini FC, et al.
Cancer Immunol Res. 2018;6(9):1093-1099. 4. Abou Alaiwi S, et al. J Immunother Cancer. 2020;8(1). 5. Allouchery M, et al. J Immunother CME
Cancer. 2020;8(2). 6. Abu-Sbeih H, et al. J Clin Oncol. 2019;37(30):2738-2745 OUTHITTERS



Consult #3

® /2-year-old female

e Hypertension, hyperlipidemia, diabetes (type II)
® Dx: Metastatic Melanoma

® Treatment: PD-1 monotherapy

® irAEs: Hypothyroidism

® Response: Complete response

® Considering stopping ICI therapy

CME
OUTFITTERS



CheckMate-067: 6.5-year Follow Up

Nivolumab Plus

. Durable, improved Iplurlﬁlrrgr;:iab Nlri\u;?k "M:”‘,m
clinical outcomes

Median (95% Cl), months 72.1(38.2 to NR) 36.9 (28.2t0 58.7) 19.9 (16.8 t0 24.6)
With n ivol u mab pI US 1:2 HR (95% ClI) vipilimumab 0.52 (0.43 to 0.64) 0.63 (0.52 t0 0.76) —
. . . — P < .0001 < .0001 -
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ICl Therapy-associated Atherosclerosis

Pre-ICI therapy Post-ICI therapy

® Immune checkpoints are critical negative
regulators of atherosclerosis

® |Cl use increased annual total plaque progression
® 2.1% pre-ICl to 6.7% post-ICl (3-fold)

Absolute change Prior scan — Baseline  Baseline — Post scan P Value
Indexed Total plaque 13.8 (-240, 122) 103 (0, 511) 0.02
change per volume
ygar,
mm’/year Non-calcified -18.2 (-274, 57) 53 (0, 382) 0.02

plaque volume

Patients treated with an ICI are at a higher risk for atherosclerotic cardiovascular
events, and this risk is potentially modifiable

Drobni ZD, et al. Circulation. 2020;142(24):2299-2311. OU%PSERES



Kaplan Meier Curves of Cumulative Hazards

Composite cardiovascular outcome
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e Dual ICl therapy appears to be associated with greater risk of ICI-
mediated cardiotoxicity

® Troponin levels, ECG changes, echocardiogram, and cardiac MRI
may be useful in identifying myocarditis, but have limitations

® For patients experiencing myocarditis, discontinue ICI and begin
steroid; additional immunosuppression may be necessary for
patients refractory or unresponsive to steroids

® No clear guidance for possible rechallenge after ICl-mediated

myocarditis; a third to half of patients will recur with an irAE after
rechallenge

CME(F)
OUTFITTERS



SMART Goals

Specific, Measurable, Attainable, Relevant, Timely

® Be vigilant for signs of cardiotoxicity; encourage pre-
therapy cardiac evaluation (troponin levels, ECG)

® Employ early and high-dose immunosuppression for
patients with ICl-mediated cardiotoxicity

@ If rechallenging patients with ICI therapy after irAE consider
treatment response, level of immunosuppression, and
severity of irAE (cardiac/neurological irAEs are most fatal)
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To Receive Credit

To receive CME/CE credit for this activity,
participants must complete the post-test
and evaluation online.

Click on the Request Credit tab to
complete the process and print your
certificate.
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Oncology Hub

Free resources and education to educate health care providers and
patients on oncology

https://www.cmeoutfitters.com/oncoloqy-education-hub/



https://www.cmeoutfitters.com/oncology-education-hub/

