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OS benefit of 1st-line 10 in NSCLC
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KFDA-approved ICls for lung cancer (Mar. 2022)
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Immune checkpoint inhibition: “Double-edged sword”

Priming APC T cell APC T cell

phase Tumor
antigen

é ; ? - A Autoimmunity

Effector Immune attack directed
Tumor cell T cell Tumor cell T cell :
phase Tumor toward self-antigens

B Nonspecific inflammation
Breakdown of tissue tolerance with
bystander activation of immune cells

Multiple sclerosis—like myelin-
reactive T cells after « CTLA4

Preference for barrier sites

Immune-
Genetic association with HLA related | .
adverse Influence of microbiome
« islet autoantibodies events

(irAEs)

Acute inflammation
resembling infection

Shared target antigen in
spontaneous and acquired vitiligo

J Thorac Oncol. 2015 Jul;10(7):974-84; Science Immunology 2021 Nov:6(65)



|. General concepts and key questions
 Difference among different class of drugs?
* Contraindicated in patients with autoimmune dz?
* Association b/w irAEs and clinical outcome?
* Interaction with sequential treatment?

ll. Organ-specific toxicities
* Dermatologic
* Endocrine
* Pulmonary
* Hepatitis
* Neuro-muscular

lll. Take-home messages



l. General concepts and key questions



Immune-related AEs (irAEs) can occur any organ system

Diabetes

Ocular
Endocrine Uveitis
Hyper or hyperthyroidism - Conjl.".mtlwt.ls .
. Scleritis, episcleritis
Hypophysitis Blephariti
Adrenal insufficiency - ep -a-rl s
! Retinitis
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Liver
Hepatitis

Renal
Nephritis

Skin —
Rash
Pruritus
Vitiligo
DRESS
Stevens-Johnson

Blood —

Hemolytic anemia
Thrombocytopenia
Neutropenia
Hemophilia

Musculoskeletal =
Arthritis
Dermatomyositis

Respiratory

Pneumonitis
Pleuritis
Sarcoid-like granulomatosis

Cardiovascular
Myocarditis
Pericarditis

Vasculitis

Gastrointestinal

Colitis/diarrhea
lleitis
Pancreatitis
Gastritis

Neurologic
Neuropathy
Guillain-Barré
Myelopathy
Meningitis
Encephalitis
Myasthenia



irAEs: basic concepts

Distinctive from CTx- or TKl-related AEs
Most of irAEs occur typically weeks to months following the initiation of ICls.

Can occur within days after the first dose and even after discontinuation.

Most are reversible, however, certain types of irAEs including endocrinopathy,
pph neuropathy, and vitiligo can be chronic.

* Myocarditis, pneumonitis, colitis, and neurologic events are more relevant to
mortality.

* Steroids is still the backbone of management of almost all serious irAEs.

Immunotargets Ther. 2017;6:51; Allergol Int. 2022 Jan 28;5S1323-8930(22)00002-8, Nat Rev Clin Oncol. 2019 Sep;16(9):563-580



Possible mechanisms underlying irAEs

Increased T-cell
activity

Inflammatory
cytokines
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Increasing levels of preexisting
autoantibodies

Enhancing complement-mediated
inflammation due to direct binding £
of an anti-CTLA-4 antibody with

CTLA-4 expressed on normal tissue
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N Engl J Med 2018;378:158-68



Kinetics of common irAEs
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Different safety profiles among IO trials for lung cancer

Severe or life-threatening irAEs (grade 2 3)

* 20-30% for anti-CTLA-4
* 10-15% for anti-PD-(L)1
* ~55% for anti-CTLA-4/PD-(L)1

Immune-related adverse events

- Any (%)  =2G3(%) Top 3 most frequent (% of patients)
_ 29 10 Hypothyroidism (9), Hyperthyroidism (8), Pneumonitis (6)
_ 20 5 Hypothyroidism (8), Hyperthyroidism (5), Pneumonitis (5)
_ 40 7 Hepatitis (16), Rash (15), Hypothyroidism (9)
_ 52 8 Rash (18), Hepatitis (17), Hypothyroidism (17)

PACIFIC 24 3 Pneumonitis (11), Hypothyroidism (9), Hyperthyroidism (3)

NR NR Skin (34), Endocrine (24), gastrointestinal (18)

N Engl J Med 2015; 372:2018-2028; N Engl J Med 2016; 375:1823-1833; N Engl J Med 2019; 380:989-990; N Engl J Med 2020; 382:874-875; N Engl
J Med 2020; 383:1328-1339; Curr. Oncol. Rep. 2020: 22, 39



Different fatality rates among different irAEs

Fatal Toxic Effects Associated With
Immune Checkpoint Inhibitors
A Systematic Review and Meta-analysis

» 613 fatal cases from 112 trials on 10

Cases and fatality rates Figure 2. Time to Symptom Onset of Fatal Toxic Effects by ICI Regimen
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JAMA Oncol. 2018;4(12):1721-1728



Knowledge gap; Autoimmune dz (AID) and cancer

[AID =» increased risk of several malignancies (lung cancer etc.)}

14% to 25% of lung cancer pts have AID.

Patients with a history of AID have generally been excluded in
most of /O trials. (concern of SAE)

J Natl Cancer Inst 2022 Feb 21; JAMA Oncol 2:1507-1508, 2016; Anticancer Res 32:1119-1136, 2012
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Table 3. Exacerbation of AID in Patients Treated With PD-(L)1 Inhibitors

Characteristic Patients
Safety of Programmed Death—1 Pathway Inhibitors Among TR Hcolg B8
. (l (, y O rOgr(lll]I]lt. C(l l_ (1 ley Il ll l Or\ ]]OIIO Patients WhO dld nOt deVelOp AID ﬂare 43 (77)
Patients With Non-Small-Cell Lung Cancer and Preexisting Patients who developed AID flare 13 (23)
" " xacerbations among 13 patients with AID flare 17
Autoimmune Disorders Grade 1-2* —
Giulia C. Leonardi, Justin F. Gainor, Mehmet Altan, Sasha Kravets, Suzanne E. Dahlberg Lydia Gedmintas, Grade 34 2 (13)
Roxana Azimi, Hira Rizvi, Jonathan W. Riess, Matthew D. Hellmann, and Mark M. Awad Grade unknownt 9
Ireatment required for AID flare¥
BOR ID No treatment required 4
PR 2 o - Supportive care$ 7
EE éé = = . - ra— Hydroxychloroquinel| 1
8} Bl — J * x - Topical or intra-articular corticosteroids 6
§§ g — — Systemic corticosteroids 4
S x = ~ - _ PD-(L)1 inhibitor dosing during AID flare
80 40 e . - Continued "
S - * ~ - Temporarily discontinued 2
sSD 10 | e " .
EE §§ v = S - Permanently discontinued 0
-
EE %%‘ " * * * - - Response Assessment n=56
D08 —x . Orrl FEE e (el et Table 5. Immune-Related Adverse Events
p 2 | — . CR 0 — )
§§ Eé = 11 (22%) Characteristic Patients
D 25 sD 15 (31%) irAE unrelated to the underlying AID
D 3 "R PD 23 47%) Patients who did not develop irAEs 35 (62)
oD 28 — . Not evaluable 7 Patients who developed irAEs* 21 (38
:E 4§ ox - - IrAEs experienced among 21 patients 23
D s Grade 1-2 17 (74)
§§ %g M Time receiving treatment with PD-(L)1 inhibitor Grade 34 6 {26}
gB d.g *x > Ongoing survival after PD-(L)1 inhibitor discontinuation |reatment I'EC]UII'EE |DI' II'EEST
R & o= ¢ irAE onset No treatment required 7
Ne 18 7 AIDflare onset Supportive caret 10
RE g; == Treatment interruption due to irAE/AID flare T e 7
NE 13 x Time when irAE or AID flare resolved to grade < 1 Y — - —
NE 17 . Alive PD-(L)1 inhibitor dosing during irAEs
' w ' w ' w ' ‘ ' ‘ Continued 10
3 6 ¢ 12 s e 21 24 27 30 Temporarily discontinued 3
Time From PD-(L)1 Inhibitor Initiation (mo) Permanently discontinued g

J Clin Oncol 2018;36:1905-1912.




Pre-Existing Autoimmune Disease and Mortality in Patients Treated With Anti-PD-1 and

Anti-PD-L1 Therapy

Kimberly Tang', BA. Bruce C. Tiu'~, BS, Guihong Wan'~, PhD, Shijia Zhang'~, BA. Nga
Nguyen', BA, Bonnie Leung', BSc. Alexander Gusev*, PhD. Kerry L. Reynolds’, MD. Shawn

G. Kwatra®*, MD., Yevgeny R. Semenov!'~*, MD. MA

Table 2: Association between baseline autoimmunity and survival among patients treated with
ant1-PD-1 or ant1-PD-L1 therapy

Autoimmune Diagnosis No. Hazard Batio (95% CI)* P°
Myasthenia gravis 108 1.31 (0.85-2.02) 0.21
. . . Morphea 205 1.29(0.93-1.79) 0.13
* 17,497 pts with AID treated with anti-PD-(L)1 Vasculitis 494 1.18 (0.97-1.44) 0.09
vs matched controls (TriNetX Diamond e e es o L1 (o5 19 o
network of US & Europe) Psoriasis 1827 1.07 (0.96-1.19) 0.24
Mucositis 3181 1.04(0.97-1.12) 0.30
* NO increased mortality in Overa” (H R’ 1.03; Inflammatory bowel disease 10415 1.03 (0.99-1.08) 0.17
o Ankvlosing spondylitis 164 1.02(0.72-1.46) 0.90
95% Cl, 1-1.07; p=0.05) Rheumatoid arthritis 3176 1.01 (0.93-1.09) 0.80
Autoimmune hepatitis 109 1.00(0.64-1.57) 1.00
Graves disease 416 0.96 (0.76-1.20) 0.68
Multiple sclerosis 281 093 (0.70-1.23) 0.60
Dermatomyositis 79 0.93(0.53-1.55) 0.77
Atopic dermatitis 1057 0.89(0.77-1.03) 0.12
0.89 (0.74-1.06) 0.19
Patients with AID have 332 t;;gi;é) Egi
1) similar or Sllghtly hlgher rates of classic irAEs 0.75 Eﬂ,ﬁg-ﬂ,gg% 0.002
2) similar antitumor responses compared with those without 070 (030,95 oo
3) high incidences of autoimmune flares (20-25%) 0.61 (0.39-0.97) 0.04
) 0.52 (0.34-0.81) 0.003
Any cutaneous diagnosis 17497 1.03 (1.00-1.07) 0.05

J Natl Cancer Inst. 2022 Feb 21;djac046 online ahead of print




irAEs and clinical outcome

Incidence of immune-related adverse events and its association
with treatment outcomes: the MD Anderson Cancer

Center experience
* Single center, retrospective, 290 in 10 trials, various cancers including NSCLC (12%)
 any-grade irAEs: 98/290 (34%) receiving anti—-PD-1
* 15 (5.2%) patients with grade > 3 irAEs

=1
- - _ = I\ ——  Ne: M= 275, median =8
‘ ﬂgimﬁjig:ng:::; -}3 — Yeg N= 15, median = 15

c =/ X1
i S - Hazard Ratio = 0.4, 95% Cl = (0.2, 0.8), p = 0.0040 = Hazard Ratio =06, 95% C1=(03,1.2),p=0.10
a
5 30 vs 10 wks; p =0.004 e
o .
5 8- Xh
E i
o =
— m
E = g S
=
a
& ol |

= | =

= T T T T T = T T T T T

0 10 . | 1 &0 B} B0 0 10 X0 30 40 &0 &l
Time (Weeks) Time (Months)

Invest New Drugs. 2018;36:638



Research

JAMA Oncology | Brief Report
Multisystem Immune-Related Adverse Events Associated With Immune

Checkpoint Inhibitors for Treatment of Non-Small Cell Lung Cancer

Bairavi Shankar, BA; Jiajia Zhang, MD, MPH: Abdul Rafeh Nagash, MD; Patrick M. Forde, MBBCh; Josephine L. Feliciano, MD;
Kristen A. Marrone, MD; David S. Ettinger, MD; Christine L. Hann, MD, PhD; Julie R. Brahmer, MD; Biagio Ricciuti, MD; Dwight Owen, MD, MS;
Yukihiro Toi, MD; Paul Walker, MD; Gregory A. Otterson, MD; Sandip H. Patel, MBBS; Shunichi Sugawara, MD; Jarushka Naidoo, MBBCH, MHS

5 centers including Johns Hopkins, 623 patients treated with anti-PD-(L)1 (mono in 95%)
148 (24%): single irAE, 58 (9.3%): multisystem irAEs
m/c: pneumonitis (N=64, 12%), thyroiditis (n=53, 10%)
Pneumonitis+thyroiditis (n=7, 14%), hepatitis + thyroiditis (n=5, 10%), dermatitis + pneumonitis (n=5, 10%), and
dermatitis thyroiditis (n=4, 8%)
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Lower survival in NSCLC patients with immune-related pneumonitis(IRP)

« Single center (Johns Hopkins), using Markov * Multicenter (Japan), anti-PD-(L)1 mono
multistate modeling, anti-PD-(L)1 mono or combo 165 (no IRP=142, IRP=14)

* 179 (no IRP=168, IRP=11)

Pneumonitis ~+~ No ¥ Yes B —— with IRP: MST 8.7 months
1.07 —-=== without IRP; MST 23.0 months
2 1.001 p =0.015
= 0.8
_E 0.751 .
& 0.6
_ﬂ. 050 T,‘.‘
m deded . - =
} | L T 16T 1T 0 L T i i E |
3 0.25 00001 5 0.4
3
0 0.001_, r . . . ) 0.2
0 500 1000 1500 2000 2900

) Time (days) —
£ Number at risk 0 6 12 18 24 30
g No{ 188 48 14 3 9 0 ' Overall survival (months)
E Yes{ 1 1 0 0 0 0 No. at risk
c 0 500 1000 1500 2000 2500 TIREE e W S 2 ! !
o Time (deya) without IRP 142 115 68 31 12 1

Clin Lung Cancer. 2020;21(3):e169-e170: J Thorac Oncol. 2019;14(3):494-502: Clin Lung Cancer. 2019;20(6):442-450



Severe irAEs in 10 followed by TKiIs

Severe immune-related adverse events are commmon

. . . .. A
with sequential PD-(L)1 blockade and osimertinib
<
2
=
A.J. Schoenfeld', K. C. Arbour’, H. Rizvi', A. N. Igbal’, S. M. Gadgeel?, J. Girshman?, M. G. Kris', o
G.J.Riely', H. A. Yu'™" & M. D. Hellmann ™" ,g
S
* N=70, restrospective, MSKCC (single center) g
o
e Sequential Tx with IO & TKils L
Table 1. Clinical characteristics of patients who received sequential programmed death-ligand-1 (PD-(L)1) blockade followed by osimertinib and osimertinib
followed by PD-(L)1 blockade
Characteristic PD-(L)1 then osimertinb Osimertinib then PD-(L)1
Time interval Time to onset
Patient - Time between of toxicity 5 Toxicity Need for Response to
No. 1217 = onlo 10 and after 1st dose of [ grade  hospitalization?  steroids?
Osimertinib Osimertinib
1 nivelumab 14 days 29 days 24 days Pneumonitis 3 yes yes
carboplatin,
2 pemetrexed, 21 days 23 days 15 days Pneumonitis 3 no yes
pembrolizumab
3 'ﬁ:ugmmgg 392 days 22 days 167 days Pneumonitis 3 yes yes
4 pembrolizumab 126 days 28 days 14 days Colitis 3 yes no
5 pembrolizumab 126 days 314 days 15 days Pneumonitis 3 yes yes
6 nivolumab 68 days 39 days 39 days Hepatitis 4 yes no
lime petween FL-L)1 ana osimertnib, aays b1 (12-1440) 5 (1-250) it
‘ imertini dave 167.(5-927) 11230707
Severe immune-related adverse event 6 (15)

0(0) |
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T

T
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Time interval between PD-(L)1 and EGFR-TKI

Ann Oncol. 2019;30(5):839-844



Sequential TKI can be a risk factor of 10-related pneumonitis

Original Article

Sequential Treatment with an Inmune Checkpoint Inhibitor Followed by
a Small-Molecule Targeted Agent Increases Drug-Induced Pneumonitis

Jongheon Jung', Hyae Young Kim?, Dong-Gil Kim', Seog Yun Park’, A Ra Ko', Ji-Youn Han', Heung Tae Kim', Jin Soo Lee', Youngjoo Lee'
Departments of ‘Internal Medicine, ’Radiology, and *Pathology, National Cancer Center, Goyang, Korea

e N=242, retrospective, NCC of Korea
e Pneumonitis: 23/242 (9.5%), 2G3: 13/23(56%)
* 149 received sequential Tx within 8wks

Table 4. Comparison of clinical courses of drug-induced pneumonitis according to sequential treatment atter ICT (n=149)

Interval Interval
. Interval .
Sequential No. of between the No. of between the between Proportion
treatment No. of prior Time on iast I CI an d- pneumonitis, lastICIand sequential CTx ofgrade=3 Hospitalization
within patients CTx before ICI(day) » tial any grade  the onsetof to the onsetof pneumonitis, required, n (%)
quien (% pneumonitis  pneumonitis n (%,
CTx (day) . :
(day) (day)
No further CTx 79 1(0-7) 78.0 (1-697) §1.5 (43-263) 2 (50) 2 (50) 12.5 (11-14)
Cytotoxic agent 54 2 (0-5) 445(1-452)  23.0(7-55) 62.0 (61-67) 41.0 (29-44) 0 1(25) 20
Tarceted agent 169 2 (1-6) 29.0 (1-176)  32.5 (16-56) . 35.0 (32-94) 12 (7-54) 3 (100 3 (100) 17 (2-33)

Duration of
admission
(day)

8 weeks ICI, lines

CTx, chemotherapy; ICI, immune-checkpoint inhibitor. YReceived gefitinib (6), erlotinib (2), osimertinib (6), crizotinib (1), glesatinib (1), YReceived gefitinib (2), osimertinib (1).
Two received gefitinib,
One received osimertinib

Cancer Res Treat. 2021;53(1):77-86



Il. Organ-specific toxicities



Dermatologic toxicities

Most common ICl-related toxicities

Often appear the earliest after ICl therapy initiation (3~6 weeks)

Most common: dry mouth, mucositis, rash, pruritus, and vitiligo

SJS, DRESS, bullous pemphigoid: less common but serious

G1-2: symptomatic Tx (anti-histamine, topical steroid etc)

>G3: systemic steroid, consult to DM
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Vitiligo Maculopapular rash psoriasiform dermatitis

Allergol Int. 2022 Jan 28;51323-8930(22)00002; Eur J Cancer. 2016;60:12—25: Curr Opin Oncol. 2016;28(4):254-63: J Clin Oncol.2019:JC01802141



M/78, abnormal CXR, ex smoker: 20PY

NSCLC(ADGC, LLL, PD-L150%, pT4NOM1a, stagelVA) c lung to lung meta

s/p 1L 4C CTx(pemetrexed, cisplatin) with pemetrexed maintenance: 2019.6~ 2019.12.10
s/p 2L 1C ITx(pembro mono): 2019.12.31~

Dec-2019 Aug-2021

2L Pembrolizuamb

* After 6C pembro: itching and erythema on face, ant. neck,
hands (area of sun exposure)

=>» Antihistamine

=>» No improvement

=>» DM consult

* Phototherapy & steroid lotion




Endocrinopathy (1): general

* One of the most common irAEs
* Thyroid dysfunction: most common

Readily treatable by hormone replacement

Type 1 diabetes: rare (<1%), can be rapid onset, anytime during Tx, exclusively
seen in anti-PD-(L)1 Tx

Increased risk and earlier onset in anti-PD-(L)1/anti-CTLA-4 (27% vs 9% and
median 30 days vs 76days)

Can be asymptomatic, thus screening is important!

Eur J Endocrinol. 2018;178:173



Endocrinopathy (2): thyroid dysfunction

Most common, often found incidentally on routine lab
Anti-PD-1 (5-10%), anti-CTLA-4 (1-5%), combo (~20%)
Median time of onset: 3 months

Some cases presenting years after discontinuation

Tx: oral levothyroxine (often require lifelong replacement)

|0 cessation is generally unnecessary

* |If symptomatic=» admission, consultation, consider IV levothyroxine & beta-
blocker

Endocrinol Investig. 2018;41(6):625-38: Cancer Treat Rev. 2017;58:70—6: Ann Oncol. 2015;26(12):2375-91.



Endocrinopathy (3): diabetes

Incidence: <1%

New onset TIDM or exacerbation of T2DM

Life-threatening DKA is possible

Mostly occurs in anti-PD-1(71%); combo(15%), anti-CTLA-4(3%)
Onset: few weeks~ a year after initial dose

Blood glucose should be included routine lab panel.
New onset hyperglycemia—> C-peptide, anti-islet cell Ab

* Steroids is not advised (lack of data on its ability to ameliorate the immune
response against beta cells)

Diabetes Care. 2015;38(9):e137-8.: Eur J Endocrinol. 2019: Curr Opin Oncol. 2016;28(4):278-87



F/62, never smoker, both legs pain & abnormal CXR

Nov-2021

* NSCLC(ADGC,LLL, cT4N2M1a, stage IVA, PD-L1 %)ih lun to lung meta
* Hypertrophic pulmonary osteoarthropathy

* EGFR (), ALK (-), ROS1 (-)

* NSAIDs

* Started 1L 1C CITx(pemetrexed,pembro,carbo) at 2021.11 awaiting NGS result



Clinical course (1)

* 15t OPD(day#12); G1 pruritus=» antihistamine=>» improved
* NGS: EGFR L858R (VAF 5%)

* Afatinib 4omg: 2022.1.3~
* 2022.1.17: mucositis, diarrhea, acneform rash, paronychia: all G2 (+)
oral intake<50%
* Afatinib 4omg—> 30mg—>20mg for 1m
* Wt loss 5kg, mucositis, rash G2=» afatinib hold
* 2022.3.13 (ER): glucose 710 mg/dL
ABGA : pH 7.293, pCO2 10.3, pO2 88.0, HCO3 4.9 [ Lactic acid 3.67
HbA15.9% = 10.0%
c/w DKA



Clinical course (2)

Glucose 713
614
516
418
320
222

124

Dx: Pembro-induced DM (type 2, anti-islet cell Ab (-) )

(pem,pem,carbo)

ADM mmm)

& IV insulin

NGS: EGFR L858R (VAF 5%)

G1 pruritus
:anti-histamine

\

EGFR/ALK/ROSA(-/-/-)
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Afatinib (40mg=>30mg=>hold) d/t Discharge with MDI
mucositis, diarrhea, acneform rash, (14-4-4-4)

Paronychia (all G2) & poor oral intake



Pulmonary toxicities (1)

* Pneumonitis (m/c), sarcoidosis, pleural effusion, and reactive airway dz have
been described.

* Incidence of pneumonitis

- a meta-analysis involving 16 trials (N=6,208)

: 4% (2G3 in 1.5%)
similar between PD-L1 and PD-1 inhibitors

- a real-world study

: 5% in anti-PD-(L)1 vs 10% in ipi/nivo
Fatal pneumonitis: 0.4% in anti-PD-(L)1 vs 1.2% in ipi/nivo
Most frequent cause of fatal irAE (35% of fatal toxicities)

BMC Cancer 2019:19,558; Cancer Med. 2019:8, 2664-2674; J. Clin. Oncol. 2017:35,709-717; JAMA Oncol. 2018:4, 1721-1728



Pulmonary toxicities (2)

* Onset is variable, with new toxicity reported days up to 19 months after
initiation of ICl therapy

* GGO (bi- or unilateral), consolidation (organizing pneumonia)...

* Risk factors: ILD, thoracic RTx, combo (>mono), pembro (>nivo), low
albumin...

* No pathognomonic feature; rule out other etiologies (infection, cancer
progression, cardiac problems)

* Usually steroids responsive

* Data on the second-line immunosuppressive agents for steroid-refractory
pneumonitis are lacking.

Chest 2022, online ahead of print; J Thorac Oncol. 201;14(3):494-502: J Clin Oncol.2017;35(7):709-17; Clin Lung Cancer. 2019 Nov;20(6):442-450



M/72, abnormal CXR, ex-smoker(30PY)

June-2020

* NSCLC(ADGC,cT4N3M1c, stage IVB) with pleura, sacrum, iliac, left perirenal & multiple LNs meta
* EGFR/ALK/ROS1: (-/-/-)
* PD-L1(SP263): 3%

* 1L 1C CITx (pemetrexed,pembrolizumab,cisplatin): 2020.6.~



Clinical course

June-2020 May-2021 Sept-2021 Nov-2021
Hold pembro and methylpred. 40mg with
tapering for 6wks
* After 15 months (19C, Sept 2021): dyspnea (+)
« CRP4.0

* Rechallenge (2021-11-23), no recurrence by Mar
2022 (240)

Feb-2022



Hepatitis

* Either symptomatic (jaundice, RUQ pain, vomiting) or asymptomatic
* May have nonspecific symptoms (fever, malaise)

* First, rule-out other etiologies: viral hepatitis, alcoholic hepatitis,
myositis (AST>ALT)...

e G1-2: Hold 10 and steroids for 4-6wks

* >G3: admission, consultation to hepatology, consider liver Bx and MMF in addi
tion to steroids

Curr Oncol Rep (2020) 22: 39: Oncologist. 2018;23(9):991-7: J Clin Oncol. 2018;36(15_suppl):3087



Case, F/64, Rt side weakness, current smoker: 30PY

Dec-2020

NSCLC(ADC,cT1ibN3M1c, stage IVB, EGFR/ALK (-/-), PD-L1 90%) with multiple brain meta

s/p GKS: 2020.12

s/p 1L 4C CTx (pemetrexed,cisplatin): 2021.1.7~3.16

s/p 6C pemetrexed maintenance: 2021.4.13~ 2021.7.27



Clinical course (2)

ALT 20 LR 2T} 4R
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Final Dx: Pembro-induced hepatitis and hypothyroidism

2L 1C Pembro
mono

5C Pembro Hold &

mono hepatotonics(6C pembro)

Rechallenge 7C Pembro

8C Pembro
& levothyroxine



Neuro-muscular toxicities

Management

Relatively infrequent (~ 1%)
= Get a neurologic consult!

= > 2G: discontinue ICl, workup including labs an
d brain MRI, high-dose corticosteroid with a p
rolonged taper, neurology consultation, EMG i

Myalgia/myositis

Peripheral neuropathy

* Myasthenia Gravis f appropriate

* Guillain-Barre syndrome = |f MG or GBS: hospitalize

* Transverse Myelitis = G3/4 without resolution of symptoms within 2
4-48 hrs: consider rapidly moving to IV Ig and i

* Numbness, tingling, foot drop, ntliximab

and localized muscle weakness



M/44, abnormal CXR

Oct-2020 Mar-2021 Sep-2021 Nov-2021
(pre-2"d RTx) (post-2"d RTx)

* Thymic carcinoma with pleural meta (Masaoka stage IVA): 2018.3.14

* s/p CCRTx to central & mediastinal mass, Taxol,carbo (2018.7.30~8.23): 66Gy/33fx
* s/p RTx-pneumonitis

* s/p palliative RTx on pleural mass extension (36fx): ~2019.11.12

* s/p palliative RTx on Lt. upper pleural/post-lateral lesion (2000cGy/10fx): ~2020.12.4



Clinical course (1)

* 2L 1C ITx(pembrolizumab): 2021.11.30~, tolerable
e 2C2C ITx: 2022.12.21

* 2022.12.27: ptosis, diplopia & myalgia (lower ext.)
* Myoglobin 1,750 U/L

“ [H34] SHEEf[Serum] [HMAEZA:2021-12-27 08:39] [E5EA:2021-

M3 21t o R
Total Bilirubin 0,92 ma,/dL
AST(GEOT) 297 A UL
AL TLEPT) 20 A UL
Al P B3 AL
y-GTF Bh A UL
LD B0 A UL
CE 4871 A UL

410 1



Clinical course (2)

Dx: Pembro-induced MG and myositis

(U/L) 4870 12Janzozz
4 O 8 O Pembrolizumab,
2 cycles
3290 I
2500
1710 y ANA (), ANCA (), AchR Ab: (+)
Muscle Bx: ¢/w Inflammatory myositis Lower motor weakness
914 ptosis, diplopia LDH Lower motor weakness ptosis, diplopia
& myalgia (lower ext.) ’ ptosis, diplopia & swallowing difficulty,
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Pembro  Pembro High dose steroid




Take-home messages

irAEs can involve any organ systems and occur anytime during treatment.

Multiple irAEs can occur in any given patient and can be asymptomatic.

Sequential TKis after IO should be used with great caution due to severe irAEs.

Keeping up with the knowledge, close monitoring, and multidisciplinary
approach are crucial for the better management.

Future work should focus on the understanding the pathophysiology and
identification of relevant biomarkers to predict immune-related toxicities.
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