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SYNERGY OF NIVOLUMAB AND IPILIMUMAB
IN ANTI-CANCER IMMUNE RESPONSE"-11

Recognition of neo-antigens triggers T-cell
activation including emergence of memory T-cells. Activated T-cells
This process is naturally downregulated APC

by CTLA-4. -
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SYNERGY OF NIVOLUMAB AND IPILIMUMAB
IN ANTI-CANCER IMMUNE RESPONSE-11
Ipilimumab, by inhibiting CTLA-4,

Activated T-cells increases the number of
activated T-cells and their
diversity, contributing to deeper
tumor responses
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Deeper responses (CR)

Memory T-cells @

Durable responses (DOR)

Ipilimumab stimulates emergence of memory
T-cells, contributing to durable responses
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SYNERGY OF NIVOLUMAB AND IPILIMUMAB
IN ANTI-CANCER IMMUNE RESPONSE*-11
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Immunotherapies can act on various checkpoints of the cancerimmunity cycle,
providing a rationale for combination treatment

“Priming and activation phase” “Effector phase”

3 T-cell priming and activation

Anti-CTLA-4

2 Tumor antigen presentation

Trafficking of T cells to tumors 4

T-cell tumor infiltration 5

1 Release of tumor antigens
(chemo, RT, targeted therapy)

Recognition of cancer cells by T cells 6

Anti-PD-1/PD-L1

Killing of cancer cells 7
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Immuun gerelateerde complicaties CPI-therapie

Encephalitis,
meningitis
N Hypophysitis
Scleritis, \
uveitis (%
Mucositis Thyroiditis
Arthralgia y . J’ Pneumonitis
Vasculitis r #‘{v % Rash, vitiligo
Thrombocytopenia, 4 } & N, — Myoaarditis
haemolytic anaemia A
Neuropathy : " Adrenalitis
BN |
Hepatitis D | Nephritis
&, L A
Pancreatitis,
diabetes lleitis Colitis
]
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Endocrinopathy

Pneumonitis

Nivolumab
(n=313)

48.3%
20.8%
7.3%
15.7%

1.3%

Ipilimumab
(n=311)

54.7%
33.8%
7.4%
11.6%

1.6%

Ipilimumab +
Nivolumab
(n=313)

60.4%
45.4%
32.3%
32.3%

6.7%

Jamal J Rheumatol 2020, Postow NEJM 2018, Wolchok NEJM 2017



Moment van start CPl geinduceerde diarree

Advanced melanoma
Nivolumab monotherapy (n=2578)%, Nivolumab & Ipilimumab (n=488)2

Median time to onset of diarrhoea
Nivolumab
(n=339) @

Nivolumab
& Ipilimumab
(n=209)

Months 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
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Gl IMARs: symptomatology and diagnosis

Symptoms
Colitis Diarrhea Enterocolitis
* Abdominal pain * Increased number of stools » Abdominal pain (severe or persistent)
* Mucus or blood in stool * Increased stoma output * Mucus or blood in stool
» Change in bowel habit and peritoneal signs * Incontinence » Fever, ileus and peritoneal signs
 Limited self-care
v

Diagnosis (eg, diarrhea)

History Investigations to exclude non-
» Assess symptom severity .
* Duration of treatment (typical presentation of IMAR after < ]nSftlci)?:?nglzg':/)ilra(l:aanl:isbigterial infections, including

5-6 weeks from first dose) L rpe
* |ldentify concomitant medications (eg, antibiotics) and other Clo.strldlum difficile
* Celiac serology

therapies (eg, radiotherapy) * Breath tests: malabsorption syndromes (+/- small intestinal
bacterial overgrowth)

* Fecal elastase: pancreatic exocrine insufficiency

* SeHCAT scan: bile acid malabsorption

« Endocrinopathies: TFT, ACTH, pituitary hormone screen

« If relevant, investigate for radiation enteropathy

v

Clinical examination

» Assess hydration

» Assess nutritional status

» Check for signs of systemic toxicity
» Check for signs of peritonism

3

Endoscopic or histological confirmation of gut inflammation should be sought
while concurrently excluding other causes of diarrhea

]
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Endoscopische bevindingen CPl-geinduceerde diarree

VITAZ

.- Abu-Sheih
2018 (n=182)

Geukes Foppen
2018 (n=92)

Extensive
colitis

[
23%

68%

Left-sided Right-sided
colitis colitis Ileitis Normal
,n‘a’-" :
PSR
W €
0,
16% -
31% 3% 6%  37% s -
NR 8% NR 16% 29% A

NR: not reported

Powell Lancet Gastroenterol Hepatology 2020
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Implicaties van CPI colitis ontwikkeling

Meest voorkomende Meest voorkomende reden Meest voorkomende Colon perforatie treedt
reden van hospitalisatie voor onderbreken oorzaak van overlijden opin 1-5%
behandeling en permanente door behandeling

discontinuatie

[
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Endoscopie als risico stratificatie

Patients failing

Endoscopic feature steroids?

Ulcers at endoscopy

Severe inflammation (MES 2-3) 79%

Pancolitis 76%

'
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CPI colitis behandeling — basis principes

General measures Corticosteroids 2nd line agents

Withhold CPI Oral prednisolone Anti-TNF

Rehydrate IV Methylprednisolone Vedolizumab
Calcineurin inhibitors

MMF
Ustekinumab
Tofacitinib

Confirm diagnosis Oral beclomethasone
Oral budesonide

VITAZ



CTCAE grading of Gl adverse events

I S R R

NCI CTCAE v5.0 grading of Gl AEs

Grade 5

* Clinical or diagnostic
observations only

* Intervention not indicated

Mucus or blood in stool

abdominal pain
* Fever
* lleus

* Peritoneal signs

consequences

Urgent intervention
indicated

Diarrhea * Increase of < 4 stools per * Increase of 4—6 stools per * Increase of 2 7 stools per * Life-threatening * Death
day over baseline day over baseline day over baseline consequences
* Mild increase in ostomy * Moderate increase in * Hospitalization indicated * Urgent intervention
output compared with ostomy output compared * Severe increase in ostomy indicated
baseline with baseline output compared with
* Limiting instrumental ADL baseline
* Limited self-care ADL
Colitis * Asymptomatic * Abdominal pain * Severe abdominal pain * Life-threatening * Death
* Clinical or diagnostic * Mucus or blood in stool * Peritoneal signs consequences
observations only * Urgent intervention
* Intervention not indicated indicated
Enterocolitis * Asymptomatic * Abdominal pain * Severe or persistent * Life-threatening * Death

VITAZ
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Management of GI IMARs: current BMS algorithm per clinical trial

Gastrointestinal IMARs

Rule out non-inflammatory causes. If non-inflammatory cause is identified, treat accordingly and continue I-O therapy.

Opiates/narcotics may mask symptoms of perforation. Infliximab should not be used in cases of perforation or sepsis.

Grade 3-4

* Diarrhea:
< 4 stools/day
over baseline;
e Colitis: asymptomatic

NCI CTCAE v5.0
Grading Criteria®*

* Diarrhea: 4-6 stools per day over baseline; IV fluids indicated
< 24 hours; limiting instrumental ADL
* Colitis: abdominal pain; blood in stool

« Diarrhea (G3): 2 7 stools per day over baseline; incontinence; IV
fluids > 24 hours; limiting self-care ADL

¢ Colitis (G3): severe abdominal pain, peritoneal signs

* G4: life-threatening, perforation

e Continue I-O therapy
per protocol

* Delay I-O therapy per protocol

* Discontinue or delay I-O therapy per protocol
¢ 1-2 mg/kg/day methylprednisolone IV or IV equivalent

immediately
* If worsens, treat as
grade 2 or grade 3—4

*  When symptoms improve to grade 1, taper steroids over at least
1 month, consider prophylactic antibiotics for opportunistic infections, and
resume I-O therapy per protocol

If worsens or persists >3-5 days with oral steroids:

e Treatas grade 3—4

d
Management ¢ Symptomatic ¢ Symptomatic treatment * Add prophylactic antibiotics for opportunistic infections
treatment * Consider lower endoscopy
If improves to grade 1:
* Resume I-O thera er protocol .
Py perp If improves:
« Close monitoring for If persists > 5-7 days or recurs: * Continue steroids until grade 1, then taper over at
worsening symptoms least 1 month
* Educate patient to * 0.5-1 mg/kg/day methylprednisolone or oral equivalent
Follow-up report worsening If persists > 3-5 days or recurs after improvement:

¢ Add infliximab 5 mg/kg (if no contraindication) or other
immunosuppressants
* Consider CMV testing for steroid refractory colitis

Note: Infliximab should not be used in cases of perforation or sepsis

VITAZ
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Permanently discontinue NIVO or NIVO + IPI in the following cases:

Any grade

Grade 2 IMARs

Grade 3 IMARs

Grade 4 IMARs

VITAZ

Inability to reduce corticosteroid dose to 10 mg prednisone or equivalent per day
SJS or TEN

Any grade 2 IMAR that persists despite treatment modifications

Any grade 3 IMAR that persists despite treatment modification
Any grade 3 IMAR that recurs
First onset of these grade 3 IMARs:
Pneumonitis
Elevation in AST/ALT/total bilirubin
Adrenal insufficiency
— Myocarditis
First onset of grade 3 diarrhea/colitis with combination nivolumab and

ipilimumab treatment or during the monotherapy phase of nivolumab following
combination treatment

Any grade 4 IMAR

Bristal Myers Squibb



& bsmo.befimmunomanager/start/ LI ¢

Home » Immunomanager » Belgian Multidisciplinary Immunotoxicity Board (BITOX)

Belgian Multidisciplinary Immunotoxicity Board (BITOX)

Agenda — How to present a case — People —

1 i iti . i ici
1 Joint pathology m Skin toxicity

,' Hepatic toxicity > > @ Neurologic toxicity

Iél Pneumonitis > lél Endocrine toxicity > g Muscle pathology

D VITAZ




Anti-inflammatoire behandeling is effectief bij CPI-colitis

33 studies -
1104 patients Response to steroids: 59% (95% CI 54-65)

17 studies

Response to infliximab: 81% (95% CI| 73-87)

333 patients

]
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Effectiviteit infliximab CPI-colitis

127 cancer patients CS-refractory,
CPl-induced colitis

CS-free remission Additional interventions required in 37%

Colectomy required in 4 patients

—_
® O
il

Patients (%)
o))
a

40-
20- Infections occurred in 20% (4 deaths)
0_
12 26
Week
]
B VITAZ

Alexander JITC 2021



Nevenwerkingen corticoiden CPI-colitis

117 cases of CPI-colitis
(61% treated with CS)

Infection

PCP

Mood change
Pyschiatry referral
Insomnia
Diabetes
Osteoporosis

]
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Vedolizumab is effectief bij CPI colitis

88% 89% (n=94) (n=62)

100-
X 80+ Steroid exposure 50 P<0.001
£ 60- ——
& 40- Hospitalization 28% 16% P<0.005
©
Q- 20 Time to response 13 days 17.5 days P<0.012
0-

Infliximab Vedolizumab
*CTCAE grade (diarrhoea or colitis) O or 1

BT VITAZ Zou JITC 2021



Stoelgangstransplantatie tegen CPI-colitis

BRIEF COMMUNICATION

naumai A
meaicine https://doi.org/10.1038/541591-018-0238-9

' Treatment-refractory
CPI-induced colitis

Fecal microbiota transplantation for refractory
immune checkpoint inhibitor-associated colitis

Yinghong Wang ''?*, Diana H. Wiesnoski?'?, Beth A. Helmink®'?, Vancheswaran Gopalakrishnan?,
KatiChoi“, Hebert L. DuPont>%, Zhi-Dong Jiang®, Hamzah Abu-Sbeih ', Christopher A.Sanchez?,
Chia-ChiChang? EdwinR.Parra’, Alejandro Francisco-Cruz’, GottumukkalaS.Raju’, JohnR. Stroehlein’,
Matthew T.Campbell 8, Jianjun Gao®, SumitK.Subudhi &, Dipen M.Maru®, Jorge M. Blando™,
JamesP. Allison'°, Padmanee Sharma®'°, Michael T. Tetzlaff’?, Jennifer A. Wargo?*" and
RobertR.Jeng?*""?

Mucosal
Healing

'
BT VITAZ Wang Nat Medicine 2018



Take home messages

1 2

Colitis is een frequente Steroiden en biologicals Endoscopie is belangrijk Immunotherapie
en ernstige complicatie zijn effectief om de diagnose te gebruik en complicaties
van CPI therapie bevestigen en zullen toenemen de
behandeling stratificatie volgende jaren
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Hepatologische afwijkingen in controlled trials

Gerapporteerde adverse events: Uitdagingen:

Gestegen AST/ALT/AP/gGT Variabele criteria voor klinische

Gestegen bilirubine diagnose

Grading komt niet overeen met
lever dysfunctie

Transaminitis

Hepatitis :
Verschillende types van lever

Immune hepatitis schade

Autoimmune hepatitis

Andere

D \/ITAZ
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Levertoxiciteit treedt vroeg op

Figure 1. Time to Onset of Initial Immune-Related Adverse Events

No. of

cases with

available  Median time
Adverse time-to-  toirAE onset
drug reaction onset data (IQR),d

Myocarditis 129 28 (16-65) “
Myositis 190 28 (18-41) B
Neurologic 434 40 (18-85) a

642 42 (23-89) L
Vasculitis 13 42 (18-48) .
Pneumonitis 2484 48 (16-114) [}
Colitis 2293 51(24-105) b
Thyroiditis 1227 54 (28-99) £
Hematologic 114 56 (24-143) =
Uveitis 105 56 (23-133) -
Skin 198 57 (26-210) »
Mucositis 173 59 (19-137) -
Arthritis 445 63 (20-164) -
Nephritis 68 70 (42-124) -
Hypophysitis 370 80 (48-142) -
Pancreatitis 129 81(30-197)
Adrenal 421 110 (62-180)
Diabetes 216 112 (40-216)

50 100

Median time to onset (IQR), d

m Squares represent the median and whiskers represent the interquartile range

(IQR) of time to immune-related adverse event (irAE) onset. Square size is
log-proportional to the number of cases

Retrospectief, cross-sectioneel, > 20
miljoen individuele case safety reports
vh WHO Programma for International
Drug Monitoring

Combinatie van anti-PD-1 ab, anti-PD-
L1 ab en anti-CTLA4 antibodies

Hepatitis treedt als een van de eerste
op, mediaan binnen de 2 maanden
Bijna altijd binnen de 3 maanden na
start CPI, denk aan andere oorzaken
indien > 3 maanden

Dolladille JAMA Oncol 2020



Toxische hepatitis
concomitante
medicatie

Veneuze
trombose portaal
of hepatisch
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Lever toxiciteit
CPI

Gestoorde levertesten

Galweg
obstructie

Lever, gal of
systemische
infectie

Lever tumor
invasie



Levertoxiciteit CP]

* Retrospective, single centre study (PMCC, Canada) of patients treated
with PD-1/PD-L1/CTLA4 inhibitors in phase | or Il trials (2012-2018) as
monotherapy or in combinations, with lab values (bilirubin, ALT, AST and
ALP) available during and after treatment.

* The Roussel Uclaf Causality Assessment Method (RUCAM) was used to
estimate likelihood of drug causality in liver injury (<0, drug is “excluded”;
1-2, “unlikely”; 3-5, “possible”; 6—8, “probable”; and >8, “highly
probable” cause for liver injury).

* Rratio was calculated to classify the pattern of liver injury (R = (ALT/ALT
ULN)/(ALP/ALP ULN)): R >5.0 was classed as hepatocellular, R <2.0 as
cholestatic, and R = 2.0-5.0 as mixed pattern.

]
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Levertoxiciteit CP]

* 120/450 patients (25.5%) had
elevated liver enzymes (ALT,
AST, ALP, T Bili) grade 2 or
higher during or after ICls.

* Pattern was hepatocellular in
14%, cholestatic in 70%, and
mixed in 16%.

* Grade 3/4 AST/ALT elevation
occurred in 9.4%, ALP
elevation in 5.5% and bilirubin
elevation in 4.7%.

D \/ITAZ

% OF PATIENTS

m % of all with elevated enzymes % of all ICI treated

15.7 142

83 -
36 36
L = lﬁ

Progression Immunotoxicity § Non hepatic  Malignant biliary Other
disease obstruction

Cunningham PLoS One 2021



Levertoxiciteit CP]

With liver immunotoxicity Without liver immunotoxicity p value
(N=17) (N =453)

Eﬁe (years; M (95% CI) 47.9 (39.3-58.4) 57.0 (55.7-58.4) 0.006
Sex (M:F) | 9:8 _ 231:202 _ 1.000
Liver metastases (N, %) 4(23.5) 170 (37.8) 0.216
Single agent ICI (N, %) 13 (76.5) 418 (92.3) 1.000
Anti-CTLA-4 -containing regimen (N, %) 5(29.4) 31(6.8) <0.001
Duration of ICI (days; M (95% CI)) 106 (59-188) 92 (84-101) 0.573
Prior ICI therapy (N, %) 7 (41.2) | 72 (15.9) 0.014
Interval between ICI exposures (days;M (95% 96 (21-445) 106 (85-132) 0.792
CD)

Other irAE (N, %) 13 (76.5) 89 (21.1) <0.001

Among patients with a diagnosis of immunotoxicity

e Pattern was mixed in 47%, hepatocellular in 35% and cholestatic in 18%.

* All patients responded to ICI withdrawal + corticosteroids.

* RUCAM scores were significantly higher (median RUCAM score 7 vs 1, p <0.0001).

]
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Levertoxiciteit mogelijks zonder redicief bij rechallenge

Figure 2. Rate of Recurrence According to the Initial Immune-Related

Adverse Event

Recurrence
Adverse No. of rate
drug reaction cases (95%Cl), %
Diabetes 13 0(0-27)
Neurologic 17 6(0-29) BB
Uveitis 11 9(0-40) |
Adrenal 40 12(5-27) .
Pancreatitis 13 15(3-43) e
Thyroiditis 60 17 (9-28) =
Hypophysitis 23 26 (12-47)
Hepatitis 31 29 (16-47)
Hematologic 10 30 (10-61)
Pneumonitis 101 34 (25-43)
Colitis 123 37(29-45) =
Skin 16 38(18-61) EEGEE—
Arthritis 29

D \/ITAZ
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Tremelimumab 15 mg/kg every 90 days

ALT (1U/ml)
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Dolladille JAMA Oncol 2020, Sangro J Hepatol 2013



Diagnose levertoxiciteit

Transaminasen, alkalische fosfatasen en total bilirubine dienen gecontroleerd te worden voor elke
toediening van CPI

De rol van leverbiopsie is controversieel

Liver biopsy may be considered in assisting in the differential
diagnosis of more severe hepatitic reactions [15]. Lobular hepa-
titis indistinguishable from autoimmune hepatitis is most com-
monly reported [32, 33]; most cases are panlobular but
inflammation may be confined to zone 3. Additional sinusoidal
histiocytosis and central vein endothelitis may help identify
ipilimumab-associated inflammation. Rare cases show portal
tract inflammation and cholangitis or changes indistinguishable
from non-alcoholic steatohepatitis (NASH).

—— VITAZ oo



Lever toxiciteit

Anamnese CPI Bloedname
Toxische hepatitis Lever, gal of
concomitante systemische
medicatie infectie
Gestoorde levertesten
Veneuze
. Lever tumor
trombose portaal Beeldvorming . :
_ invasie
of hepatisch
Galweg
obstructie
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Grade 4: i.v. (methyl)prednisolone 2 mg/kg As above; hepatology consult
m ALT or AST > 20x ULN Permanently discontinue treatment Consider liver biopsy

Management van levertoxiciteit

Symptom Grade Management escalation pathway Assessment and Investigations
N
Grade 1: Continue treatment If > ULN-3x ULN repeat in 1 week
ALT or AST > ULN-3x ULN
>

o N

Re-check LFTs/INR/albumin every 3 days
Review medications,

Withhold ICPi treatment e.g. statins, antibiotics and alcohol history
Grade 2: ) . o
ALT or AST 3-5x ULN If rising ALT/AST when re-checked Perform liver screen: Hepatitis A/B/C serology,
start oral prednisolone 1 mg/kg Hepatitis E PCR, aI!tI-ANNS'MMKM/SLNLP/LCL
iron studies
Consider imaging for metastases/clot
53 J
Cease treatment B
ALT/AST < 400 and normal As above; daily LFTs/INR/albumin
Grade 34 bilirubin/INR/albumin: oral prednisolone 1 mg/kg Perform US with Doppler

ALT or AST 5-20x ULN E i
ALT/AST > 400 or raised bilirubin/INR/low Low threshold to admit if clinical concern

albumin: i.v. (methyl)prednisolone 2 mg/kg J




Management van levertoxiciteit

Niet te snel starten met corticosteroiden (visie hepatoloog versus oncoloog).

Traag afbouwen (6-8 weken).
Als corticosteroiden niet werken:
MMF (mycofenolaat mofetil, Cellcept?)

Associatie van Tacrolimus (Advagraf®)

Vermijden van infliximab

D \ITAZ



Take home messages

1 2

Gestegen levertesten Denk aan andere Leverbiopsie is meestal Steroiden zijn effectief
komen zeer frequent mogelijke oorzaken, vnl niet nodig maar niet altijd nodig
voor >3 maanden

D \VITAZ



Immunotherapy Task Force
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