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Spread the Word!

Do you enjoy our webinars and feel others may benefit, too?
Help us spread the worad!
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Rumey Ishizawar,
MD, PhD

Rumey Ishizawar, Mp, PhD, is an Associate Professor
of Medicine and Program Director for the Adult
Rheumatology Fellowship at UNC.

She completed her MSTP training at the University of
Virginia where her doctoral research was focused on
Breast Cancer Cell Signaling through EGF Receptor
Family members before pursuing Internal Medicine
Residency and a Rheumatology Fellowship at Brigham &
Women’s Hospital. Her post-doctoral research included
examining post translational regulation of cytokines and
rheumatoid arthritis risk gene alleles in CD4+ T cell
biology.

She joined UNC School of Medicine faculty in July
2015 and initiated the UNC Immuno-Oncology Group
(I0G) in 2017 which is focused on addressing immune
related adverse events triggered by immune checkpoint
inhibitors in cancer patients through a collaborative
model for both clinical care and research.

Beyond her work with the UNC 10G, Dr. Ishizawar is
involved in quality initiatives in medical education and
management of patients with rheumatoid arthritis.
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Our Presenter

Rumey Ishizawar, Mp, php, is an Associate Professor of
Medicine and Program Director for the Adult Rheumatology
Fellowship at UNC

She completed her MSTP training at the University of Virginia
and pursued an Internal Medicine Residency and
a Rheumatology Fellowship at Brigham & Women’s Hospital

Dr. Ishizawar joined UNC School of Medicine faculty in July
2015 and initiated the UNC Immuno-Oncology Group (I0G)
in 2017

She is the Director of the UNC Adult Rheumatology Fellowship
Program

The 10G has supported 9 trainees resulting in 7 national
abstracts, 4 local abstracts, 3 published manuscripts with
one additional in review
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Sample Poll Everywhere Question
© v et by et Sndomceto o @

Immune-related adverse events (irAEs) associated with the use of immune-checkpoint inhibitors (ICls) are best
managed with multi-disciplinary care.
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Immune-related adverse events (irAEs) associated with the use of immune-checkpoint inhibitors
"7 (ICls) are best managed with multi-disciplinary care.
(A) True
0%
(B) False
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
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2T‘[-JN'C: SCHOOL OF
LLL MEDICINE

| have no
disclosures.

For Educational Use Only 9



UNC Lineberger Cancer Network Presented on 7/23/25

Objectives

Describe mechanisms underlying immune-
related adverse events (irAEs).

* Use a multidisciplinary care plan for patients
experiencing irAEs.

* ldentify strategies for early detection and
management of irAEs.

* Discuss current research initiatives at UNC
related to irAEs.

19
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Many Types of Immunotherapy

Bacterias

Vaccines

=

=0

Monoclonal
Antibodies

TYPES
OF
IMMUNOTHERAPY

Fusion
proteins

CAR
cells

o

Tumor infiltrating
lymphocytes

Dendritic cells
Mesenchymal cells
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-
- 3.“
-
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Oncolytic virus

A

A% s Cytokines

Lymphokine
activated killer (LAK)
and Natural killer

(NK) cells

¥y
= Tcells

G2

Varadé, J et al. Cell Mol Immunol 18, 805-828 (2021)
https://doi.org/10.1038/s41423-020-00530-6

21

Immune Checkpoint Inhibitors (ICls):

Inhibiting the Inhibitor

CTLA-4 - Lymph Node, T cell

1. CTLA-4 upregulated after T cell activation to 1.
the cell surface. Interacts with CD80/86 to
deactivate T cell 2.

2. Anti-CTLA-4 antibody promotes sustained T
cell activation and proliferation

AUNC

Calabrese, L.H. et al., Nat Rev Rheumatol 14, 569—
579 (2018). https://doi.org/10.1038/s41584-018-
0074-9

PD-1 interacts with PD-L1/L2 in the peripheral
tissue, like tumors to attenuate T cell response
Anti-PD-1/PD-L1 antibody promotes ability of T cell
to recognize tumor cells and enhance killing in
tumor microenvironment

22
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FDA Approved ICls

Presented on 7/23/25

2014
Nivolumab (PD-1)

2011 2016
Ipilimumab (CTLA4) Atezolizumab (PD-1)

2019 2022 2024
Cemiplimab (PD-1). Relatlimab (LAG-3) Tislelizumab (PD-1).

Durvalumab (PD-L1) Dostarlimab (PD-1). Toripalimab (PD-1)

Pembrolizumab (PD-1) Avelumab (PD-L1)

Tremelimumab (CTLA-4)

2021 2023

Cancer Research Institute. “Regulatory Approval Timeline of Active Immunotherapies.”
https://www.cancerresearch.org/regulatory-approval-timeline-of-active-immunotherapies

23

ICIs tip the immune system for irAEs

|

immune stimulation and anticancer
immune response

o cytokines

L3S
9 immunopotentiating  ~

proliferation

immune related adverse events ] T

. Tcell activation and]
@ )

“  Becell activation

991433. 10.3389/fimmu.2022.991433.

Taylor, J et al. (2023). Frontiers in Immunology. 13.

immunotherapy
immunosuppresive mechanisms l

Regulatory T cells (Treg)

Regulatory B cells (Breg)

24
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irAEs Impact Many Organs

Sicca syndrome

Cardiac
* Myocarditis
* Arrhythmia

Vasculitis

Gastrointestinal
and/or hepatic
* Colitis

* Hepatitis

* Pancreatitis

Inflammatory
arthritis

Myositis

Neurological and/or ocular

Uveitis * Guillain-Barré
Neuropathy syndrome
Demyelination  * Myasthenia gravis

Polymyalgia rheumatica

Endocrine - * Hypophysitis
* Hyperthyroidism & Hypothyroidism
* Insulin-dependent

diabetes

Sarcoidosis

Pulmonary
* Pneumonitis

Renal
* Acute interstitial nephritis

Scleroderma

Dermatological

* Pruritis * Psoriasis
* Dermatitis  * Sweet's syndrome
« Vitiligo * Bullous higoid

0074-9

Presented on 7/23/25

Calabrese, L.H. et al., Nat Rev Rheumatol 14, 569—
579 (2018). https://doi.org/10.1038/541584-018-

25

Proposed Mechanisms for irAEs
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Lingnan Zheng, Xi Yang,
Yuanfeng Wei, Jia You,
Huawei Li, Jinfeng Liao,
Cheng Yi,

Advanced materials for
management of immune-
related adverse events
induced by immune
checkpoint inhibitors,
Materials & Design, Volume
219, 2022, 110738,

ISSN 0264-1275,
https://doi.org/10.1016/j.ma
tdes.2022.110738.
(https://www.sciencedirect.co
m/science/article/pii/S0264
127522003604)
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Challenges in Addressing irAEs

- Who is susceptible? Clinical Assessment

Therapeutic safety
and efficacy

* Can we predict?

* What are the presentations? ! \ e,

Genetic susceptibilit

 How to manage?
N .

Changes to immune
repertoire
Autoantibodies A Cytokines and
solub!efactors
¥y,
\ Y @ “9 o o o

T-cell diversfication Innate immunity

- Impact on cancer outcome?

https://doi.org/10.1158/2326-6066.CIR-18-0487

27

The Inspiration for the Immuno-

Oncology Group

metastatic lung cancer treated with
immunotherapy referred to
Rheumatology

Started with symptoms in February
2016
Joint pain, stiffness and swelling
Placed on NSAID
Immunotherapy halted
Referred to Rheumatology

Exam shows symmetric inflammatory
arthritis and significant lower
extremity edema

Labs with elevated creatinine

¢ July 2016 - 60 yo woman with *  Management

* Treated w/ Prednisone 20 mg daily
*  Stopped the NSAID

Outcome

* Inflammatory arthritis improved
e Creatinine improved

*  Cancer eventually progressed

What can we do better?
*  Five months for referral TOO LONG

*  What made this patient susceptible
for ICl induced inflammatory

; arthritis?
Diagnosed: *  Prednisone dose?
ICl induced inflammatory arthritis DMARD/Biologics?

NSAID acute kidney injury

28
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= SCHOOL OF
BUNC oo

I0G Expediting Care

UNC Immuno-Oncology Group (I0G)

* Optimize Clinical Management of irAEs in Cancer Patients
* Multi-Disciplinar
(g

* Clinical Algorithms ,
L\

* Expedite Clinical Assessment &

* Foster Collaborative Research to Address irAEs d—’ :
* Retrospective
*  Prospective

* Infrastructure for Clinical, Translational and Basic Science Research

30
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10G Multidisciplinary Group

Cardiology
Brian Jensen, MD, PhD

Dermatology
Edith Bowers, MD, PhD
Carolyn Zeimer, MD, MPH

Endocrinology
Fellows

Gastroenterology
Hans Herfarth, MD
Animesh Jain, MD

Hepatology

Andrew Moon, MD
Neil Shah, MD

Nephrology

Vimal Derebail, MD
Koyal Jain, MD
Patrick Taus, MD

Oncology

Frances Collichio, MD
Natalie Grover, MD
Chad Pecot, MD
Tracy Rose, MD, MPH

Benjamin Vincent, MD
Jared Weiss, MD
Josh Zeidner, MD
* Pulmonology

* Jason Akulian, MD

* Jason Lobo, MD
Kunal Patel, MD
Brent Kinder, MD
* Rheumatology
Rumey Ishizawar, MD,
Michael Cunningham,
* Shruti Saxena Beem

Ashwin Somasundaram, MD

Gillings Schoo
Eshelman \«* of Global Computational
School of Public Heal < Biology &
Pharmacy Bioinformaticg
/' |3
X

UNC
Lineberger
Comprehensiv

e Cancer

CeII Blology

Chart created by Rumey Chang Ishizawar, MD, PhD, and Shruti Saxena Beem

10G Patient
Database and
Registry

Thurston Arthritis
Research Center

PhD
MD

31

UNC 10G Clinical Algorithm

1UNC

Clinical Algorithms

wry 2025

IUNC

32
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Many Guidelines

Position article and guidelines

¢ % ueew Society for Inmunotherapy of Cancer mf:'-} ANNALS o
(SITC) clinical practice guideline on w
immune checkpoint inhibitor-related

adverse events

Management of toxicities from immunotherapy: ESMO Clinical Practice
Julie R Brahmer,' Hamzah Abu-Sbeih. Paclo Antonio Ascierto @ 2 Jill Brufsky,* Guideline for diagnosis, treatment and follow-up
Laura C Cappelli,* Frank B Cortazar,"’ David E Gerber, . Lamya Hamad,”
Eric Hansen,  Douglas B Johnson,'’ Mario E Lacouture, ” Gregory A Masters, "
Jarushka Naidoo," ' Michele Nanni,'® Miguel-Ange! Perales, ' igor Puzanov,”®
Bianca D Santomasso,'* Satish P Shanbhag,*'* Rajeev Sharma, "
Dimitra Skondra,'” Jeffrey A Sosman,'® Michelie Turmer,’ Marc S Emstoff ® '

J. Haanen'', M. Obeid™**, L Spain™*’, F. Carbonnel™’, Y. Wang™", C. Robert'"'"", A. R. Lyon"""*, W. Wick'*",
M. Kostine'', 5. Peters’, K. Jordan"""" & ). Larkin, on behalf of the ESMO Guidelines Committee

B . NCCN GUIDEUNES®™ INSIGHTS
) Check for updates
Management of Inmune-Related Adverse Management of ln:,murjoth;rzagz);Related Toxicities,
. . . ersion <.
= Events in Patients Treated With Immune Featured Updates to the NCCN Guidelines

- Checkpoint Inhibitor Therapy: ASCO
Guideline Update

Beyan 1. Schrmider, VD' Jarsahka Maos, MO, Biasca D. Santoraaisa, WD, PHO"; Christra Lacchettl, WS, Shery Adkim, M5
Mitan Arachat, MOD’; Wichas! 8. Atiirn, MD, Kely 2. Beaaud, PO*; Jutrey M. Caterime, MO, MPH®, fan Chas, MO,
Marurre 1 Duvies, DNP“; Max: 5. Exuis®, MD'; Laube Facher, MD'; Monabus Ghesh, MO™, librassl Jufresiesl, DO, M5“;
Jusatur 5. Marmesen, MD, P20, Aung Naiag, MO, Laretts 2. Mastoupil, WD, Targanika Phalign, WD, Lauea D. Parter, MD*
Cautira A Reichrar, MO, Carcle Seigel, WA, Jung-Min Sang, MSA. RN, CNS*; Alezaader Spisa. MD. PO

MO, Uraang Swaerd, MD; Jobn A. Thompaan, MD™, Pravesn Weas, MO™; Yinghang Warg, W2F;
Jutruy 5. Weber, MD, PRD*, Pasdine Punchais, WD, are Kathen Bolin, MO*

33

* Facilitate and Expedite Referrals to Specialty Groups

* Many specialty groups scheduling 2-6 months out for new referrals

* 10G contacts will expedite referrals

* For example, referral to Rheumatology can take 4-6 month for new
patients to be scheduled and seen, but cancer patients with
concern for irAEs are scheduled in 1-4 weeks of referral

* Assist in Pre-Evaluation for ICl use (concern for underlying
autoimmune process)

¢ Assist in initial work-up and management while waiting
consultation

34
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Prior to today, how many of you have used the UNC 10G Clinical Algorithm for the management of

irAEs?

Not aware

Aware but not used algorithm

Reviewed/read it but not used/applied

Have used the UNC I0G Clinical Algorithm in my practice and/or for referral

0%

0%

0%

0%

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app

In 2022, UNC IOG conducted a
survey among LCCC and 10G
members to assess
utility/applicability of clinical
algorithm

28 Respondents

* 13 Oncology Providers

* 13 Non-Oncology Providers

* 1 - did not identify

How many received I0G Clinical
Algorithm?

* 9 never received

* 16 had received

* 3 -did not respond

Feedback to Optimize

Distribute to Nurse Navigators
and Pharmacists

Hire a NP solely to coordinate
and refer patients with irAEs
Further educate for
awareness

Include pictures of rashes in
the algorithm

36
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57 yo woman with metastatic bladder
cancer presented in May 2018 after 13
cycles of pembrolizumab with left shoulder,
bilateral hip, hand and feet pain. Referred
for question of ICl induced Polymyalgia
Rheumatica.

Seen in 2 weeks from initial referral.

Rheumatology evaluation showed:

. Left rotator cuff tendinopathy received therapeutic
injection
Bilateral trochanteric bursitis recommended physical
therapy

Inflammatory arthritis (Seronegative) involving hands
and feet

Inflammatory arthritis treated with )
prednisone taper and hydroxychloroquine

Presented on 7/23/25

September 2018 - 80% improved,
able to resume pembrolizumab

October 2018 - completed bilateral
trochanteric bursitis injections

May 2019 reported worsening pain
not responsive to prednisone
initiated by oncology team.

Rheumatology exam noted anterior
left hip pain with rotation and
limitation suggestive for structural
internal derangement.
Imaging noted pathologic fracture
from metastatic disease.

Pain management and hospice.

37

Algorithm at Work

Expedited evaluation assist in defining presentation and

optimizing management

Having an ICl induced manifestation did not preclude resuming
use of ICl therapy with close monitoring

Presentations change over time (not all pain is the same)

*  May 2018 - ICl induced seronegative arthritis (RA like) involving
hands/feet with bilateral trochanteric bursitis

*  May 2019 - Left hip pain and limitation due to metastatic disease
Integrative Care - Physical Therapy, Mental Health Experts, Pain

Specialists

38
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UNC Immuno-Oncology Group (I0G)

* Optimize Clinical Management of irAEs in Cancer Patients
Multi-Disciplinar
Clinical Algorithms o /7

Expedite Clinical Assessment

- Foster Collaborative Research to Address irAEs d—’
Retrospective
Prospective

Infrastructure for Clinical, Translational and Basic Science Research

39

) SCHOOL OF
@UNC ‘ MEDICINE

First Steps - Examining ICI
use and irAE events at UNC
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| ]
m m
.—-=— Having more than one irAE effect results in worse cancer outcome?
True
0%
False
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
41

ICl use at UNC 2004-2017

350

300

250

200

100 3
50 | I
0 | = . = | e e Rachel Romero, MD

Former Rheumatology
ipilimumab nivolumab pembrolizumab Fellow

Graduated 2018

# of patients treated

m Total ® melanoma ® lung ca H&N ca

® hodgkin lymphoma ® renal cell ca m urothelial ca m merkel cell ca

12B2 Query 03/02/2004-05/30/2017

Graph created by Rachel Romero, MD

42
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irAE Incidence by Ipilimumab at UNC g

MEDICINE

IrAE Incidence by IP1 only or IP1 in combination n*

Counts shows by 1C1 states - 0/ *
irAE type (112) Yo

GI/HEP 49 43.8

DERM 43 38.4

ENDO 32 28.6

FAE Incdlence (N=116)

RHEUM/MSK| 10 8.9

PULM 4 3.6

OPTHL 4 3.6

e o oo o o cuoen NEURO 5 4.5
S e RENAL 3 297,

Graph created by Rachel Romero, MD

43

Inverse Correlation of irAE events and AUNC

SCHOOL OF

Cancer Outcome with Ipilimumab o

Number of organ systems presenting with irAEs by cancer response
Counts shown by cancer response
*
#organ | n o)+
0
systems | (112)
0 31 27.7
1 34 30.4
2 26 | 232
¢ 3 20 17.9
z 4 1 0.9
o
‘a' 1 f The majority in these groups
e > e 0 were as follows (n):
.typ 81 723 1: DERM (13) and Gl (11)
irAE 2: Gl and DERM (10), Gl and
>2 types of ENDO (6), and DERM and ENDO
R 47 | 420 | ®
irAEs 3: Gl, DERM, and ENDO (8) and
Gl, ENDO, and RHEUM (3)
23 types of 4: G, DERM, ENDO, and PULM
> 21 18.8 )
0@=25) 1(w26) 232 3@ 4% irAEs
Number of organ systems with rAEs
[Cancer Response & NEDICR & ARSD_@ D | Graph created by Rachel Romero, MD

44
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Impact of irAE on Cancer Outcome

S. Hussaini et al.

Cancer Treatment Reviews 92 (2021) 102134

irAE+ irAE- Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abu-Sheih etal 2019 -0.5798 0.1591 173 173 435% 0.56(0.41,0.76) ==
Chan etal 2019 -0.7765 0.3537 33 43 88% 0.46(0.23,0.92) =
Dick etal 2016 -0.7985 0.3651 7% 1 83% 0.45(0.22,0.92)
Eggermont etal 2020 -0.4943 0.2282 381 633 21.1% 0.61(0.39,0.95) V=
Indini etal 2019 -0.755 03021 102 71 121% 0.47(0.26, 0.85) )
Nakamura etal 2017 -1.3863 0.4189 9 26 6.3% 0.25(0.11,0.57)
Total (95% CI) 773 963 100.0% 0.51[0.42,0.63) <
Heterogeneity: Chi*= 4.13, df= 5 (P = 0.53); F= 0% TS o ; %
Test for overall effect: Z= 6.38 (P < 0.00001) . Fa'vours ifAE+ Favours ifAE-

irAE+ irAE- Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abu-Sbeih et al 2019 -0.6349 01973 173 173 587% 0.53(0.36,0.78) -
Dick etal 2016 -0.7985 0.3207 75 11 222% 0.45(0.24,0.84) e
Indini et al 2019 -0.9676 0.3812 102 71 157% 0.38(0.18,0.80] e S
Nakamura etal 2017 -1.8971 0.8212 9 26 34% 0.15(0.03,0.75)
Total (95% CI) 359 281 100.0% 0.46 [0.35,0.62) @
Heterogeneity: Chi*= 2.63, df= 3 (P = 0.45); F= 0% :D 02 051 1=0 505

Test for overall effect: Z= 5.07 (P < 0.00001)

Favours irAE+ Favours irAE-

A. Progression Free Survival in Melanoma Patients with irAE vs no irAE
B. Overall survival in Melanoma Patients with irAE vs no irAE
Same study showed similar meta-analysis in NSCLC Patients

Presented on 7/23/25

BUNC

45

BUNC

SCHOOL OF
MEDICINE

Can we predict irAEs?
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OPEN  Neutrophil-to-lymphocyte ratio

and mortality in the United States

general population

Minkyo Song , Barry I. Graubard, Charles S. Rabkin & Eric A, Engels
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Figure 1. (A) Distrib of phil-to-ly ratios among according to vital status on
follow up date. Results are weighted using ) \ib\\l—\ survey sample weights. The x-axis s truncated at an NLR
of 13, and not incladed in the graph are N « 11 surviving participants (weighted percentage 0.03%) and N« 11
deceased (0.20%) with greater values. (B) Follow-up time (months) in individuals who died from specified
diseases, with or without those diseases at baseline.

Song, M., Graubard, B.I., Rabkin, C.S. et al. Neutrophil-to-lymphocyte ratio
and mortality in the United States general population. Sci Rep 11, 464 (2021
https://doi.org/10.1038/s41598-020-79431-7
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doi: 10.1634/theoncologist.2018-0563
Peripheral Blood Markers Identify Risk of Inmune-Related
Toxicity in Advanced Non-Small Cell Lung Cancer Treated with
Immune-Checkpoint Inhibitors

Auro Pavan,™ Lomnao Cavvern,* Aussanono Dac Maso, ™

fuamia Armu, ™ Paous D Buco,” Gruua Pasao,”
Vi Guame “ Gustrrs A»u PrnFuanco Comr, ™ Lauma aow.m:&

e 2 B R S T i e S U

Table 2. immune-related adverse events of the uudv pupuianuu

Requiring  Requiring
hormonal

Needing systemic
g Grading, n (%) treatment  Permanent ICI  steroid replacing
Total
IrAE subtype (n=60),n 1 2 3 4 5 n (%) n (%) n (%) n (%)
Preumonitis 13 3(231) 4(30.8) 3(23.1) 1(2.7) 2(154) 13 (100) 9(69.2) 12(923) -
Diarrhea 12 1(83) 6(50) S(417) 0(0) o0(0) 11(91.7) 9(75) 12(100) —
Increase lipase/ 10 2(20) 3(30) 4(40) 1(10) 0(0) 10 (100) 3(30) 9(%0) =
amylase
Increase 2 0(0) 1(s0) 1(50) 0(0) 0(0) 2 (100) 1(50) 2(100) -
transaminase
Skin-related events 11 5(455) 5(455) 1(9.1) 0(0) 0(0) 4 (36.4) 1(9.3) 4(364) —
Arthralgies/ 5 1(20) 3(60) 1(20) 0(0) 0(0) 4 (80) 1(20) 4 (80) -
myalgies
Endocrine-related 6 4(66.6) 1{16.7) 1(16.7) 0(0) 0(0) 1(16.7) 1(16.7) 0(0) 2(33.3)
events
Other 1 0(0) 0(0) 0(0) 0(0) 1(100) 1(167) 1(167) — -
Abbreviations: —, not appicable; ICI, kpoint inhibitor; IrAE, ed adverse event
Table 3. Correlation between NLR and PLR and irAE development
Univariate Multivariate

Blood parameter IrAEs, n (%) OR (95% C1) p value OR (95% CI) p value
TNIR (n = 74) 32(432) 22 (L1-4.1) 018 17(08-33) 160
H-NLR (n = 100) 26 (26.0) 1 1

[L-PLR (n = 98) 42 (42.9) 28 (14-5.5) 003 23(11-48) 027
H-PLR (n = 75) 16 (21.3) 1 1

Abbreviations: C1, confidence interval; H-NLR, high NLR; H-PLR, high PLR; IrAE, immune-related adverse event; L-NLR, low NLR; L-PLR, low PLR;
NUR, neutrophil-to-lymphocyte ratio; OR, 0dds ratio; PLR, platelet-to-lymphocyte ratio.
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Defining a NLR Value to Predict irAE

BUNC

ROC Curve for Comparison
Area Under the Curve = 0.6349
1.00 2258333
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1 - Specificity
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Michael Cunningham, MD

Rheumatology Fellow
Graduated 2023

Assistant Professor of
Medicine, UNC
Rheumatology

Cunningham, Michael, et al. “Neutrophil to Lymphocyte Ratio as a Biomarker for the Prediction of Cancer

Qutcomes and Immune-Related Adverse Eventsin a CTLA-4-Treated Population” Cancers 2025, 17(12), 2011, |
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NLR as a Predictor for irAE from

Ipilimumab

Presented on 7/23/25

NLR < 4 NLR <5 NLR < 4 NLR <5

irAE Outcome irAE Count OR(95%CI!  OR(95%CIH!  OR(95%CD2  OR (95% CI)2

Any 80 235(0.99,558)  4.34(1.73,10.9)  2.54(0.99,6.54)  4.11(1.51,11.2)

GI/HEP 49 1.03 (0.48,2.22)  2.03(0.85,4.83)  0.89(0.39,2.04) 161 (0.64,4.05)

DERM 43 170 (0.77,3.72)  222(0.90,548)  1.57(0.68,3.59)  2.24 (0.87,5.79)

ENDO 32 128 (0.55,3.00)  0.80(0.32,1.97)  146(0.59,3.63)  0.82(0.31,2.15)

RHEUM/MSK 10 1.35(0.35,5.16)  4.40(0.53,36.9)  1.56(0.34,7.25)  3.52(0.40,31.3)

2 or more organ 46 121 (0.54,2.68)  1.66 (0.69,4.01)  1.08(0.47,251)  1.43(0.57,3.61)
systems

3 or 4 organ systems 21 1.12 (0.42, 3.02) 1.86 (0.59, 5.87) 1.00 (0.34, 2.97) 1.37 (0.41, 4.64)

! Logistic regression modeling odds of irAE outcome, adjusting for age, sex, and ICI therapy; ? additionally
adjusted for ECOG score (=1 vs. 0) and cancer stage (4 vs. <4), sample size n = 103; significant results at
alpha = 0.05 are shown in bold.

A NLR <5 is associated with irAE in cancer
patients receiving ipilimumab (CTLA-4
inhibitor).

Cunningham MM et al. Cancers (Basel). 2025 Jun 17;17(12):2011. doi:
10.3390/cancers17122011. PMID: 40563660; PMCID: PMC12190284.
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Lung Secretory Subtype Associated with irAEs

SCHOOL OF
* 73 cancer patients with tumor RNAseq data and treated
with immunotherapy (23-Secretory, 50-Non-Secretory)
* irAE recorded: Gl, HEP, DERM, RHEUM/MSK, ENDO,
l‘ CARDIO, PULM, HEME, RENAL, NEURO, OPHTH
. Secretory Hlons
G irAE Outcome (n=23) Secretory P-value
(n=50)

All irAE 43.5% 28% 041
iy (n=24) (n=10) (n=14) '
e Derm irAE 21.7% 6% 0.01

(n=8) (n=5) (n=3) ’
* The Secretory subset signature is a multi-gene biomarker .
in patients with lung squamous cell carcinoma non-Derm irAE a9l 24% 0.14
* Select subset of 50 genes (25 up and 25 down in the heat (n=2-1) (n=9) ==
map) associated with inflammatory pathways and ENDO irAE 17.4% 8% 0.11
immune checkpoints (n=8) (n=4) (n=4)
* In collaboration with Alessandro Porrello, Marjory non-ENDOirAE 30.4% 22% 0.32
Charlot MD, MPH, MSc, Ben Vincent MD, Chad Pecot MD (n=18) (n=7) (n=11) '
Table created by Michael Cunningham, MD
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Challenging to Predict irAE

* To date no set :
biomarker to predict o —e
irAE from ICl use %

- Y W
* Both Low Neutrophil .

to Lymphocyte Ratio
(NLR) & Secretory

Multigene Biomarker Frecinicalsens e e
Set Improved preclinical Genetic biomarkers Biomarkers of irAEs Prospective irAE
irAE models of irAE risk clinical trials
* Trends in association improved Microbial : -
for' some | rAE mechanisms of biomarkers of irAE AN O IA=S
A irAEs in preclinical risk
models Refined treatment
prese ntatlonS Interventions to Imphrovcd diagnostic algorithms based on
i imi Identification of mitigate irAE risk pathways e.g irAE mechanisms
° StUd €S I Im Ited by novel biomarkers of e.g. microbial thu:'ndlscnplmary
-Tox team
num ber irAE manipulation

*  Provide opportunities
for future directions

https://doi.org/10.1038/s41467-022-27960-2
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Multi-Disciplinary Care for Pre-

Evaluation

* 76 y.0. male who developed cough and * lIs this patient a candidate for anti-
shortness of breath in 2017 PD/PD-L1 therapy?

e Shortly after breathing issues, *  Patient referred to UNC Rheumatology
deve|0ped b|latera| hand paln and ° MSK exam unrevea”ng_
swelling

* + ANA, SSA/Ro.

*  Sjogren’s Syndrome with ILD

*  Recommended hydroxychloroquine
for the underlying inflammatory
arthritis

* Referred to UNC Pulmonary within 10G

* Evaluated by community pulmonologist
and rheumatologist

. Undifferentiated Connective Disease (UCTD)
with Interstitial Lung Disease (ILD)

. Managed with prednisone 10 mg daily
*  Primary rheumatologist in Spring 2019

noted left neck swelling ¢ High risk fo_r ICl induced
« Work-up at UNC showed invasive SCC of pneumonitis
the L tongue (PD-L1+) »  Started on Paclitaxel and Carboplatin

Immune Checkpoint Inhibitor-Related ® e e e
Pneumonitis in Lung Cancer
Real-World Incidence, Risk Factors, and Management Practices Across
Six Health Care Centers in North Carolina
. wartz PR —
“" vasLe s ] Logistic Regression Analysis of Potential Risk Factors for ICI-P Development
Variabl Paact R Poymptotic)
UNC Health (6 campuses) Demographic risk factors
January 2004 - July 2017 Age, 10 y older 0.90 0.62-1.30 0.62-1.30
Received either: - 5 Female sex 0.55 0.25-1.20 0.23-1.27
* Pembrolizumab iz h Black race’ 140 | 0.57-3.43 0.48-3.59
* Nivolumab Seerc Medical history risk factors
* Ipilimumab/Nivolumab combo | ILD 15.7 2.52-98.2 1.69-192.0 |
702 Patients COPD 2.42 1.12-5.22 1.05-5.73
[ Composite bstructive lung disease 313 | 1.24-7.88 | 1.13-9.08 | 279 | 1.07-7.29 |
Autoimmune/connective tissue disease 1.06 0.13-8.65 0.02-8.12
Ever smoker 3.03 | 0.40-23.2 | 0.46-128.0
q Current smoker’ 094 | 0.34-257 | 0.27-2.67 .
Treated for Lung cancer e o PW|I” AtCh|e|¥- 'I\IIID
: ggf'éc ; 595 pts Prior thoracic radiation therapy 203 | 0.94-4.38 | 0.89-4.80 uimonary Fellow
=20 pts Concurrent thoracic radiation therapy’ 400 | 074216 | 036257 Graduated 2020
315 Patients EMERSED cell (reference, ade 140 | 0.61-3.24 | 0.54-3.46
search SCLC or others (reference, adenocarcinoma) 094 | 030296 | 022313 Pulm Mentors:
+ , 236 | 106530 | 095563 | 257 | 1.08-6.11
chart review Ipdimumab and nivolumad 244 | 027-222 | 005-236 | 348 | 036332 Kuna_l Pate!’ MD, PhD
Diagnosed with (reference, nivolumab) Patricia Rivera, MD
ICI-P PD-L1 expression = 1% 1.44 | 0.36-5.67 0.33-8.78
T Radiographic risk factors
J | Baseline fibrosis' 7.06 | 2.76-18.0 | 2.39-19.60 | 6.61 | 2.4817.7 |
Baseline emphysems 139 | 0.652.99 | 0.59-3.19 https://journal.chestnet.org
Baseline ground-glass opacity 218 | 0.98-4.85 | 0.88-5.14 /article/S0012-
Baseline pulmonary mass(es) 0.80 | 0.36-1.76 | 0.34-1.95 3692(21)00340-8/fulltext
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Characterizing Steroid Resistant ICI

Induced Pneumonitis

Cancer Type ICI Therapy
9
UNC Health Campuses 8
(2004-2023) 7 3
Receiving ICI Cbw 6 8
Search 5 (7;
4
7348 patients 3 a
3
2
| 1 i 1
' " H B :
Treated for ICI- O F o R 6@9 é@" f'»‘
Pneumonitis EMERSE V& ¢ © & 6&" 55 ‘@o\ Josh Clark, MD
& & g & Pulmonary Fellow
Received Chart u Patients < © Graduated 2025
Immunomf)dulator Review Smoking Pulmonary Mentors:
15 Patients Brent Kinder
i ’ Kunal Patel
13 Patients treated for
SR-ICI-P
m Current = Former Ne ver

55

Immunomodulator Use in Steroid

Refractory ICl Pneumonitis

Ret(l) L)l(i)::g-}?:ent W°'°p“‘;sphamid Tocilizumab '"g:;it‘;"t N?gtﬁ{y
1 Breast Pembro MV X- X X
2 Lung Nivo + ipi HFNC X X- X
3 Lung Durva HFNC X
4 Lung Pembro HFNC X X
5 Colon Nivo + Ipi MV X X
6 Lung Pembro MV X X
7 Gastric Pembro BiPAP X X
8 Urothelial ~ Pembro HFNC X X
9 Lung Pembro HFNC X X
10  Lung Durva HFNC X (x2) X- X
11 Lung Pembro HFNC X
12 Lung Pembro BiPAP X X X
13 Breast Pembro NC X X
L’::‘t“t'i‘m‘."amr Use in Steroid Refr a“°:"'mm(':(;? :?:;::,Z:'f,:;:::::; :';f;'f’:';i‘;sm receive full 2g/kgdose  Cark, 1, et al. “Immunomodulator Use in Steroid Refractory Immune Checkpoint
Pembro = p izumab, Nivo = nivol b, Ipi = ipilimumab, Durva = durvalumab Inhibitor Pneumonitis.” Am J Respir Crit Care Med 2025;211:A5509.
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ICI Induced Pneumonitis

* Relatively common (9.5% incidence)

* Independently associated with
* Presence of baseline fibrosis on chest CT imaging (adjusted OR [aOR],
6.61; 95% Cl, 2.48-17.7)
* A composite measure of obstructive lung disease (aOR,2.79; 95% Cl,
1.07-7.29)
* Steroid Resistant ICl Induced Pneumonitis is infrequent

* Seen more in patients with lung cancer, treated with pembrolizumab
and smoking use (former and current)

* Best practice in management still being defined

57

Multiple Gastrointestinal Immune-Related Adverse
Events From Immune Checkpoint Inhibitor Therapy

Trevor S, Barlowe, MD', Shruti Saxena-Beem, BS?, Rumey C. ishizawar, MD, PhDF

Hans Herfarth, MD, PhD, FACG' and Andrew M. Moon, MD, MPH, FACG'*
UNC Health Campuses = ® Ao
(2004-2019) oW ' .
Receiving ICI 5 ' oy pd
earch « Ty
2843 patients s s i
‘o B
"
* i,
t ﬁ" o .-OlvAE collis il
Gl irAEs " i
a v =) Ab ¥ = Gl bAE: gastrits
268 Patients P =) S OLnE e Trevor Barlowe, MD
EMERSE sl
l 2 ) — - Gl/Hepatology Fellow
RCh?rt * ~50% of identified patients received ICI for metastatic melanoma  Gl/Hep Mentors:
Multiple GI irAEs eVIeW ]+ 3/13 had progression of malignancy while on ICI Hans Herfarth, MD,
13 Patients *  Most common multisystem Gl irAE were: colitis+pancreatitis, PhD
o o " Andrew Moon, MD,
(0.46%) colitis+enteritis MPH

Barlowe et al. Clinical and Translational Gastroenterology
15(11):p 00768, November 2024. | DOI:
10.14309/¢tg.0000000000000768

* 6/11 with colitis required biologic therapy due to steroid failure
* One out of 4 with hepatitis required mycophenolate mofetil
* 1/13 had fatal multisystem irAE including myasthenia and myocarditis

58
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Growth Hormone Deficiency from ICI

induced Hypophysitis

[ Legacy Database | Cortisol
]

1 M Melanoma Ipi/Nivo n/a nfa 3 HC 20/10

Received 1G 2 M Melanoma  Ipi/Nivo n/a 074 3 HC 15/5

et database” 3 M Urothelial Tremelimumab n/a  n/a 3 HC20/10

--------------- 4 F  Ovarian Ipi/Pembro nfa 242 3 Pred 5

s ™M RCC [ 30(2.01) n/a 3 HC 15/5

e 2,843 6 F RCC Ipi/Nive  35(-2.33) n/a 3 HC 20/10

Search Terms “Hypophysitis™ & patients 7™M RCC Nivo n/a nfa 3 HC15/5
“Immune” 8 M Melanoma  Ipi/Nivo n/a nfa 3 HC 15/5

9 M Melanoma I n/a nfa 3 HC 15/5

3 10 F  Melanoma ol 106 n/a 3 HC15/5

Identified Patients N= 247 11 M Prostate Pembro 109(0) n/a 3 HC 20/10

12 M RCC Ipi/Nivo  196(1.28) n/a 3 HC 20/10

Chart review was conducted 3nd 3 Hypophysiis [ 13 M Melanoma  Ipi/Nivo n/a 012 3 Pred 5
diagnosis was given if 2 criteria are present * Inadequate data avatable 14 M Melanoma Ipi/Nivo n/a n/a 3 HC 20/10
« imaging * Cause of contral axis deficiency related to 15 M Melanoma 1pi/Nivo n/a n/a 3 HCa0/20
- Clinical presentation Sl Vigupies 16 M  Melanoma  Pembro nfa 01 3 HC20/10
* Trophic hormone deficiency of i :":""" I’z:‘l' usn(lo.u) ",‘ ” :g:,/:
L . elanoma ivo .25) n/a

Endocrinology consultation confirming diagnosis® | e . Al B Priamri
ERROTETE [ . 20 F  Melanoma Ipl 155(1.28) n/a 2 HC 15/5
Included Patients N =28 21 F  Melanoma  Ipi/Nivo  220(2.0) n/a 2 HC 10/10

22 M scic Ipi/Nivo nfa nfa 2 HC15/5

Patients meeting criteria for Hypophysitis 23 F  Melanoma 157 (0.84) n/a 2 HC1s/5

and included In final analysis | 24 M Bladder Ipi/Nivo  49(-1.65) n/a 2 HC15/5
R o 5 25 M Melanoma Ipi n/a  nfa 2 HC20/10

26 M Melanoma Ipl nfa  nfa 2 HC30/20

27 F  Melanoma ol n/a n/a 2 HC10/5

28 F  Ovarian Nivo 138(0.84) n/a 1 HC20/5

The prevalence of hypophysitis was 28 patients out of 3.5 million (8.1 per 1 million)
17/28 cancer patients were being treated for melanoma
Higher association with exposure to Ipilimumab (7) and Ipilimumab/Nivolumab (14)

Random GH level checked in 5 patients
IGF-1 was low in 2/11 patients

Growth hormone deficiency in ICI hypophysitis is suggested

Presented on 7/23/25

AUNC

SCHOOL OF
MEDICINE

Nick Fiacco, MD

Former Endocrinology Fellow

Graduated 2022

Mentor:

Stephen Decherney, MD, MPH

Table created by Nick Fiacco, MD
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Immune Checkpoint Inhibitor-Induced

Hypophysitis: A Spectrum of MRI Changes

Measurement

s (mm)

Height

Stalk

Thickness

I Included patients: n=22 |

I

Baseline

(n=19)

[\ EEL N Hi]sA 5.2 (95% Cl:

4.56, 5.85)

(\EELRSITTETA 2.27

[SE=0.049]
(95% ClI: 2.17,

2.37)

Diagnosis

(n=22)

8.13, 10.50).

2.74

[SE=0.044]

(95% ClI: 2.66,

2.83).

| Baseline MRI: n-19 | [ one-time MRI: n=3 trajectory over time

[ Follow up MRI: n=15 I I No follow up MRI: n=4 |

9.32 (95% Cl:

Follow-up

(n=15)
3.83(95%
Cl: 4.56,
5.85).
2.25
[SE=0.055]
(95% Cl:

2.14, 2.36)

AUNC

SCHOOL OF
MEDICINE

Selima Siala, MD
Radiology Fellow

Mentor:
Yueh (Ray) Lee, MD, PhD

| » Pituitary height and pituitary stalk thickness follow a clear parabolic

* Treatment with CTLA-4 inhibitors alone tended to have significantly
greater pituitary height at the time of diagnosis, compared to those
treated with PD-1/ PD-L1 inhibitors or combination therapy

Table created by Selima Siala, MD
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Impact of ICls and irAEs in
patients with underlying
autoimmune disease

= 0
m m
Patient with underlying autoimmune conditions who receive ICl are more likely to have a flare or
""" irAE event resulting in:
Grade less than orequalto 2
0%
Grade greater than to 2
0%
Death from flare orirAE
0%
None of the above because should not receive ICI
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
62
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Immune-related adverse events in patients

with pre-existing autoimmune rheumatologic
disease on immune checkpoint inhibitor

therapy
UNC Health Campuses
(2004-2019) p—
Receiving ICI Search
2843 patients
'
Pre-existing
Rheumatic Disease
79 Patients EMERSE
&
i Chart
Confirmed RS
45 patients

Table 1 Baseline patient characteristics

Presented on 7/23/25

Amanda Lusa, MD

Former Rheumatology Fellow

Graduated 2021

Patient characteristic n* %*
Age, mean=+SD 679 112

|Gender‘ female 31 68.9 |
Race

[white 34 755 |
Black or African American 8 178
Other' 3 6.7
Rheumatologic disease

| Rheumatoid arthritis 22 489
Lupus 1.1
Polymyalgia rheumatica 4 89
Psoriatic arthritis 4 89
Other’ 10 222
Malignancy type

| Non-small cell lung cancer 22 489 |
Renal cell carcinoma 5. 11
Melanoma 4 89
Other’ 14 31
Autoimmune disease controlled before ICI therapy

[Yes 40 889 |
No 5 1.1
Treatment line

[1 19 222 ]
2 17 378
3 ormore 9 200

Lusa et al. BMC Rheumatology (2022) 6:64
https://doi.org/10.1186/s41927-022-00297-5

63

Immune Event Outcomes from ICI

Table 2. Immune Event Outcomes
Outcome

Flare!
irAE?

Any event (flare or irAE)

Multiple events

Severe events (grade 3+)

Death (grade 5 event)

Flare/irAE requiring systemic steroids
Unfavorable Cancer Response (M/PG/D)

(95% Cl) days

Gastrointestinal
Pulmonary
Dermatologic
Endocrine
Rheumatologic
Other

Median time to unfavorable cancer response, median

n*

139

o%*

28.9
44.4
15.5
1.1
8.9
6.7
6.7
4.4
60.0
20.0
17.8
2.2
46.7
82.2

% Incidence of immune event

(98, 193)

Rheumatoid Arthritis

m Other Rheumatologic Disease

Flares

irAES

Lusa et al. BMC Rheumatology (2022) 6:64
https://doi.org/10.1186/s41927-022-00297-5

64

For Educational Use Only

32



UNC Lineberger Cancer Network

Survival Curve w/wo Flare or irAE

Presented on 7/23/25

0.6

04

Survival Probability

0.2

0.0

18
27

Product-Limit Survival Estimates
With Number of Subjects at Risk

Flare or irAE

~—— 1:1: No flare or irAE

~— = 2: 2: Flare or irAE

6 3 3 1
6 3 0
250 500 750 1000

Days from start of ICI to cancer outcome

+ Censored
Logrank p=0.4942

1250

Survival Probability

b_ Product-Limit Survival Estimates
‘With Number of Subjects at Risk
10 Flare or irAE requiring oral or IV steroid
———— 1:1: No flare or irAE requiring oral or IV steroid
- = 2: 2: Flare or irAE requiring oral or IV steroid
08
l‘
0.6
|
+ Censored
l Logrank p=0.6506
l Lusa,
04 Amanda, et al.
| “Immune-
related adverse
- events in
L patients with
02 | pre-existing
I autoimmune
S S rheumatologic
L disease on
0.0 immune
24 7 a 3 3 1 0 checkpoint
2 21 7 2 2 0 inhibitor
0 250 500 750 1000 1250 g;‘erapy‘ BMC
eumatology.
Days from start of ICI to cancer outcome
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Survival Estimates Related to ICI MGMT

Survival Probability

0.4

0.2

0.0

Produet-Limit Survival Estimates
With Number of Subjects al Risk

1:1:no irAE

]
-y
| .y
| ]
= s
| 1
l L
1
18 6 3 3 3 1
1 2 0
16 6 3 2 0
0 250 500 750 1000

Days from start of ICl to cancer outcome

Cancer management during irAE

— — 2: 2! irAE, cont IC|
== === 3: 3:irAE, held ICI

+ Censored
Logrank p=0.7562

1250

Product-Limit Survival Estimates
d_ With Number of Subjects at Risk
10 Treatment of rheumatologic disease at ICI
1:1:Notr of rh logic di aticl
-_—u2:Tr of rh logic di atiCl
08
2
3 06
% + Censored
& Logrank p=0.7414
g Lusa,
2 04 Amanda, et al.
@ “Immune-
related adverse
events in
patients with
02 pre-existing
L autoimmune
Sy rheumatologic
| disease on
0.0 . immune
23 8 3 2 1 1 0 checkpoint
22 6 3 3 2 0 inhibitor
0 250 500 750 1000 1250 therapy” BMC
Rheumatology.
Days from start of ICI to cancer outcome 8y
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Immune-related adverse events in patients
with pre-existing autoimmune rheumatologic
disease on immune checkpoint inhibitor
therapy

*  Development of flares or irAEs

autoimmune disease

* Use of systemic steroid for flares or irAEs
* 7/45 (17.8%) had favorable cancer response to ICl therapy

* |ICl therapy may be used in cancer patients with underlying

Presented on 7/23/25

* Majority of study cohort of patients with underlying autoimmune
disease had a flare or new onset irAE with ICI treatment

* Rheumatoid arthritis patient had higher risk of flares
* Most flares and irAEs were < grade 2

* Survival curves did not significantly differ by:
*  Treatment of rheumatologic disease at start of ICI therapy

67

Original Investigation

and Preexisting Autoimmune Disorders

Douglas B. Johnson, MD; Ryan 1. Sullivan, MD; Patrick A. Ott, MD, PhD; Matteo 5. Carlino, MBBS;

Nikhil |. Khushalani, MD; Fei Ye, PhD; Alexander Guminski, MD, PhD; lgor Puzanov, MD; Donald P. Lawrence, MD;
Elizabeth |. Buchbinder, MD; Tejaswi Mudigonda, BS; Kristen Spencer, DO; Carolin Bender, MD; Jenny Lee, MBES;
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 |. Clark, MD

disorder

* 15/30 (50%) had no autoimmune flare
nor IRAE

* Autoimmune disease exacerbations and
induced IRAEs were readily manageable
if recognized early and managed in a
timely fashion

Ipilimumab Therapy in Patients With Advanced Melanoma

+ 3/30 (27%) exacerbation of autoimmune 5

* 10/30 (33%) developed Grade 3-5 IRAEs

* 6/30 (20%) had objective response to ICI gg

Figure 1. Response, Duration of Ipilimumab Therapy, and Survival

Johnson et al., JAMA Oncology 2016, 2: 234-40

AUNC

sD

PR
PR

PR
PR

Yy

I |

vvvlllll

A\ A

A\

» Ongoing survival
[B Receiving ipilimumab
. Survival following ipilimumab therapy
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CRindicates complete response; PR, partial response; and SD, stable disease.
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Managing irAEs Beyond Steroids

2024.

May 2025.

stool

arthritis

colitis x 2

* 65 yo woman with h/o psoriasis and
psoriatic arthritis not on
immunosuppressives since 2013 in
setting of breast cancer with
recurrent metastatic breast cancer in

* Started on pembrolizumab in
November 2024. Dose doubled in

* Developed bilateral knee pain and
swelling as well as abdominal pain
with blood-tinged mucous watery

*  Exam in June 2025 consistent for
immunotherapy triggered psoriatic

* Abdominal imaging not consistent for

Fecal Calprotectin > 3000’s
Endoscopy with biopsy with colitis
Immunotherapy held

Prednisone 20 mg daily started with
good resolution of joint symptoms
and overall improved colitis but still
with occasional mucous

Prednisone increased to 40 mg daily,
all irAEs resolved, starting taper

Coordinating care with Gl and Onc
If inflammatory arthritis and/or colitis
return, what next?

* Oral DMARD - methotrexate,
sulfasalazine

* Biologics - anti-TNF vs anti- a47
integrin

69

Comparative safety and effectiveness of TNF
inhibitors, IL6 inhibitors and methotrexate for the
treatment of immune checkpoint inhibitor-associated

arthritis

* Retrospective observational
multicenter study
e Observational - HSS + JHH
* Retrospective - MD
Anderson, U Chicago, MGB,
Cleveland Clinic
« |Clinitiation to arthritis onset
(days), median (IQR) - 184 (65,
394) (Majority Grade 2 or
higher)
¢ |Cl initiation to DMARD start
(days), median (IQR) - 403 (258,
638)
¢ Duration of DMARD treatment,
median (IQR) - 278 (77, 546)
*  Maximum glucocorticoid dose,
mean (SD)* - 40 (27)
e Glucocorticoid duration, median
(IQR) -318 (175, 658)

Bass AR, Abdel-Wahab N, Reid PD, et al

Annals of the Rheumatic Diseases 2023;82:920-926.

Table 1 Patient characteristics

Total TNFi IL6R MTX P value

N 147 (100%) 33 (22%) 42 (29%) 72 (49%)
Age, mean (SD) 603(11.9) 563 (14.0) 615(125) 61.5(10.1) 0.085
Sex (female) 66 (45%) 13 (39%) 15 (36%) 38 (53%) 017
Race (white) 136 (92%) 30 (91%) 40 (95%) 66 (92%) 018
Smoking (ever) 74 (50%) 15 (45%) 24 (58%) 35 (47%) 053
Cancer type 0.068

Melanoma 63 (43%) 16 (48%) 21 (50%) 26 (36%)

Non-small cell lung cancer 15 (10%) 103%) 0(0%) 14 {19%)

Renal cell carcinoma 24 (16%) 5 (15%) 12 (29%) 7(10%)

Bladder cancer 7(5%) 103%) 3(1%) 1(4%)

Other* 38 (25%) 10 (30%) 6(14%) 22 (31%)
Cancer stage 034

I 3(2%) 2 (6%) 0 {0%) 1(1%)

1} 26 (18%) 7(21%) 6 (14%) 13 (18%)

v 118 (80%) 24(713%) 36 (86%) 58 (81%)
Brain metastases 19 (13%) 2 (6%) 7(17%) 10(14%) 037
Checkpoint inhibitor o

CTLA4 monotherapy 201%) 0(0%) 12%) 10%)

PD(L)1 monotherapy 101 (69%) 24(73%) 28 (67%) 49 (63%)

Combinationt 44 (30%) 9(27%) 13 (31%) 22 (31%)
Concomitant chemotherapy 17 (12%) 7@21%) 2(5%) B(11%) 0.09
Concomitant-targeted therapy 19(13%) 2(6%) 10 (24%) 7(10%) 0.04
ICI duration {days), median (IQR) 335 (182, 635) 317 (153, 508) 348 (196, 720 336 214, 614) 0.50

*Squamous cell 5; Hodgkin's 3; head and neck 3, 3, Ms! high 3, breast 3, 3, ovarian 3, prostate 2, Merkel cell 1, ependymoma 1,

m'uvoendou ine 1, follicular rymphomal pancveab(l adrenal 1, ,a(vary gland 1, spmdlece(l.av(mxal small cell Iungl adenocarcinoma unknown pmmry!

b 25; i b ol

b1.
ULAd Cytotoxic T-Lymphocyte Associated Protein 4; ICI, immune checkpoint inhibitor; ILER, interleukin-6 receptor; MSI, Microsatellite instability; MTX, methotrexate; PD{L)1,

b followed by nivoll

b or pembroli b 17;  ipili followed by

Programmed cell death protein 1 or Programmed death-ligand 1; TNF, tumour necrosis factor inhibitor.
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DMARD/Biologics for ICl Induced

Time to Cancer Progression from ICI Time to Arthritis Control from DMARD/Biologic
Initiation Initiation
8 4 84
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0 9 180 270 360 450 540 630 720 810 50
analysis time (days) analysis time (days)

Number at risk Number at risk

TNFi 29 22 21 19 14 TNFi 29 7 2 2 1

ILBR 37 32 26 23 21 IL6R 36 13 7 3 1

MTX 68 65 61 56 45 MTX 66 28 6 4 2
TNFi  —IL6R TNFi IL6R
MTX MTX

The treatment of ICI-IA with a TNFi or an IL6R TNF inhibitors and ILER inhibitors were

inhibitor was associated with a shorter time to associated with more rapid arthritis control

cancer progression than treatment with MTX. than MTX.

Bass, Anne, et al. “Comparative safety and effectiveness of TNF inhibitors, IL6 inhibitors and methotrexate for the treatment of immune checkpoint inhibitor-associated arthritis.” Ann Rheum Dis.
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ICl and DMARD Use Considerations

* Immune checkpoint inhibition may be considered in patients with
preexisting autoimmune disorders

* Consider methotrexate over biologics for patients with chronic
steroid-dependent ICl induced inflammatory arthritis

* Biologics maybe appropriate for some patients with prolonged
use of high dose steroids with severe ICl induced inflammatory
arthritis for more rapid control

* Immunosuppression for ICl induced inflammatory arthritis may
interfere with the anticancer effects of ICI.

* The optimal treatment of patients with steroid-refractory or
steroid-dependent ICl-inflammatory arthritis is unknown
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Summary of 10G Efforts

* Established an algorithm to expedite referral for evaluation and
management of ICl induced irAEs

* Biomarkers: NLR, Secretory Select Multigene Subtype

* Characterize:

* ICl induced Pneumonitis and Steroid Resistant IClI induced Pneumonitis
* ICl induced Gl/Liver irAEs Occurring in Multiples

* ICl induced Hypophysitis Resulting in Growth Hormone Deficiency
* ICl induced Hypophysitis Radiographic Features
* Define Use and Outcome of ICl in Cancer Patients with Pre-

existing Autoimmune Conditions
* Considerations for DMARD/Biologics in Managing irAEs
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Prospective longitudinal observational study

*  UNC IRB #18-0560, LCCC 1937, ClinicalTrials.gov ldentifier: NCTO4656873
Recruiting cancer patients immediately before starting ICl and

following over time

Collecting clinical information and specimens (blood, urine, stool,

cheek swabs, serology)

Additional collection and evaluation if irAE develops

Enrollment started June 2021 (~22 active months, currently on hold)
* 32 Enrolled

e 2 Screen Failures, 6 Withdrawals, 13 Deceased, 8 Withdrew

* 4 Complete

* 7 Active
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UNC Immuno-Oncology Database and Biorepository — Summary of Study Specimens & Measures.

General Health

v

Height, Weight, Vitals
Physical Exams
Medications

Allergies

> Alcohol & Tobacco Use
» Comorbidities

» Autoimmune Conditions

Y v

v

Cultural/SES

» Demographics
» Income
Insurance
Employment
Education
Marital Status

v

AU U

PROs

» Patient QoL Questionnaire
(selected items from the PRO-
CTCAE Item Libraryversion 1.0)

» PregnancyOutcome
Questionnaire (only for
patients who became pregnant
while on ICls)

Cancer-Related Measures

Cancer Diagnosis & History

Cancer Treatment & History

» ICITreatment & Outcome

» Immune-Related Adverse
Events (irAEs)

» irAE Management & Outcome

» Cancer Outcome

>
>

Lab Results

CBC w/diff, CMP

Lipid Panel

Thyroid Studies
Endocrine Labs, HgbA1C
Coagulation
Inflammatory Markers
Auto-Antibodies Panel
Urinalysis

» Fecal Markers

Y ¥V VYV VY

Y Vv v

v

Biomarkers:
Longitudinal Study Specimens

» DNAfrom CheekSwab
Blood Serum

PBMCs

Whole Urine

Urine Supernatant & Pellet
Feces for Microbiome

Y VY VYV

Biomarkers:
Optional Study Specimens

» Body fluids, if available
(Synovial Fluid, BALFluid, etc.)

» Biopsies if available (Skin, GI,
Kidney, etc.)

» Tissue from surgical waste, if
available

» FFPE Tissue or Biopsies, if
available

Data from Medical Charts

Encounter Notes

» Imaging reports (X-rays,
Ultrasounds, PET scans, MRIs,
CTscans, etc.)

» Testreports (PFT, 6MWT,
EMG, Echo, EKG, etc.)

» Procedure reports (Biopsies,

Surgeries, BAL, Joint

Aspirations, Colonoscopies,

Endoscopies, etc.)

v

Abbreviations:

SES — socioeconomic status; PRO— patient reported outcome; QoL — quality of life; PRO-CTCAE — Patient-Reported Outcomes Version of the Common
Terminology Criteria for Adverse Events; /Cls —immune checkpoint inhibitors; irAEs —immune related adverse events; CBCw/ diff — complete blood
count with differential; OMP — complete metabolic panel; HghA1C — hemoglobin A1C; DNA—deoxyribonucleic acid; PBMCs — peripheral blood
mononuclear cells; BAL— bronchoalveolar lavage; G/ — gastroenterology; FFPE — formalin fixed paraffin embedded; PET— positron emission
tomography; MR/ — magnetic resonance imaging; CT— computer tomography; PFT — pulmonary function test; 6MWT— 6-minute walk test; EMG—
electromyography; Echo — echocardiogram; £KG —electrocardiogram
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“i-e— Questions/Comments?

Nobody has responded yet.

Hang tight! Responses are coming in.

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -.
81
Thank You . ..
University Cancer
Research Fund
= “ | LINEBERGER COMPREHENSIVE
M U N ( ~ | CANCER CENTER
UNC Lineberger Cancer Network
The Telehealth Team
Tim Poe - irector
Veneranda Obure - Technokgy Support Specialst Andrew Dodgson, opr - Continuing Education Speciast
Jon Powell, pnp - Continuing Education Specials Patrick Muscarella - Teology Support Techician
Oliver Marth - eshnology SupportTechnician Kimberly Riddick, ssy. Ry, Npp-Bc - Nurse Plannes
The song Back Rhodes written and performed by Don Poe
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| . len.
Ilpcommg Live Webinars i
oY YI\‘ Patient- August 13
! Cautavml 12:00 PM
Do More Together:
Engaging Community to Address Cancer Problems
Veronica Carlisle, MPH, CHES
= » :!:search August 27
._n’" Practica 12:00 PM
CAR-Tin North Carolina
Natalie Grover, MD
c'dvatpced September 3
Provider 12:00 PM

3

Coping Skill Development
= for Health Care Providers Caring for Patients with Cancer

ﬁ“ﬂi!ﬂih
Susannah Matthews, MSW, LCSW
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SE" PaCEd 0nllne courses learn.unclcn.org/spoc

<, Research

3 Practlce

Novel Therapeutics for Waldenstrim Macroglobulinemia
Christopher Dittus, D0, MPH

9% I Patient-
814 T Centered
o Care

Why Younger People Are Getting Cancer
Trevor Hackman, MD
Advanced

Practice
Provider

Cancers of Unknown Primary

and the UNC Undiagnosed Cancer Clinic
Jonathan Sorah, MD
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We Thank You for Participating Today!

UNC Lineberger Cancer Network
Sign up for our monthly e-newsletter

Email; unclcn@unc.edu
Call: (919) 445-1000

Check us out at
unclcn.org and learn.unclcn.org

Look for us on these social media platforms
n facebook.com/unclcn l@l unclinebergercancernetwork

m linkedin.com/in/unclcn
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