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Hvad har immunforsvaret med kraeft at
gare?

* Immunforsvaret genkender og nedkaemper hurtigt
sygdomsfremkaldende bakterier og virus. Flere ting
tyder pa, at immunforsvaret ogsa opfatter
kreeftceller som farlige.
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Hvad har immunforsvaret med kraeft at
gare?

* Der ses gget tendens til at udvikle kreeft hos
patienter med immundefekt sygdomme og hos
patienter som far langvarig immunsupprimerende
behandling (fx organtransplanterede).
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Hvad har immunforsvaret med kraeft at
gare?

* | og omkring en kreeftknude er der ofte en
ophobning af bestemte celler fra immmunforsvaret, T-
celler/lymfocytter, og det haenger ofte sammen med
en bedre sygdomsprognose.
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KRAFTCELLER HAR EVNE TIL
AT UNDVIGE IMMUNSYSTEMET

T-celle
A0

Eksempel pa undvigemekanismer:

Kreeftcelle

* NEDREGULERING AF MHC: manglende prasentation af tumorantigen for T cellen
* DEFEKT I TAP PROTEINET: manglende transport af MHC- antigen kompleks til overfladen
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Immun-checkpoint-h&mmere — marts 2022

* Anti-CTLA-4 ¢ Anti-LAG-3
) Iplllmulmab — Relatlimab
— Tremelimumab
— Quavonlimab _

* Anti-PD-1
— Nivolumab
— Pembrolizumab
— Pidilizumab
— Spartalizumab
— Cemiplimab
— Dostarlimab
— Retifanlimab * Anti-PD-L1
— Durvalumab

— Atezolizumab
— Avelumab
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Bremser bremsen

* Immune Checkpoint ,

Inhibitors (ICl)
« Anti-CTLA-4
(Ipilimumab)
« Anti-PD-1
(Nivolumab,
Pembrolizumab)

) CTLA-4 Inhibitor Activating Pathway
[ — ——
CTLA-4

Inhibitory Pathway
L]

CTLA-4 Pathway Inhibition

b)

PD-L1 Inhibitor
PD-L1 /> PD-1

~~~~~~~
-

i Activated
T-cell

PD-1 Inhibitor
PD-1 Pathway Inhibition
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James P. Allison Tasuku Honjo
CTLA-4 PD-1
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1 linie NSCLC Keynote 024 5 ars overlevelse

Overall Survival?

Events, n HR
N 95% CI
90+ (%) (95% CI)
20 Pembrolizumab 154 103 (66.9) 0.62
Mo, (83 ) Chemotherapy® 151 123(81.5) (0.48-0.81)
2 70 26.3 mo {18.3-40.4 mo) : :
< 13.4 mo {9.4-18.3 mo) 2 :
>
<
=
L2
Fd
S
o
0 6 12 18 24 30 6 42 48 54 60 66 72
Timg, months
No. at risk
Pambrolizumab 154 i 106 B9 78 88 62 4 51 20 Q 0
Chemotherapy 151 108 80 81 48 43 35 33 28 26 13 3 0
ITT pesulation

Effective crossovar rate from chemotherapy (o anli-P0- L)1 tharapy, 88.0% (99 paliants in total crossed over to anti-PD.[L]1 therapy: 83 patienls crossed over to pembralizumab during
ha study, and 16 patiants recaived subsequant anti-PD-[L]1 therapy outside of crossover; satiants may have recaived >1 subssquent anti-PD-{L)* therapy) Data cutoff: Juna 1, 2020
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Immunterapi

NAL of MEDICINE

MODERMARKEKRAFT — dissemineret

| ORIGINAL ARTICLE

Five-Year Survival with Combined Nivolumab
and Ipilimumab in Advanced Melanoma

—+— Nivolumab plus Ipilimumab —&— Nivolumab == Ipilimumab

A Overall Survival

Patients Who Survived (%5)

c T T T T T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
Months
No. at Risk
Nivolurnab plusipilimumab 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 159 157 155 150 92 14 O
Nivolumab 316 292 266 245 231 214 201 191 181 175 171 164 158 150 145 142 141 139 137 135 130 78 14 0O
Ipilimumab 315 285 253 227 203 181 163 143 135 128 113 107 100 95 94 ©1 &7 &4 81 77 73 36 12 O

Larkin etal. N Engl J Med 2019;381:1535-46.
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Immunterapi

NYREKRAFT - dissemineret

Nivolumab plus ipilimumab versus sunitinib in
first-line treatment for advanced renal cell carcinoma:
extended follow-up of efficacy and safety results from
arandomised, controlled, phase 3 trial

A
100-sasg,

904
80
70|
60
50
40
30
204

Qverall survival (%)

109 HR 0-66 (95% Cl 0-54-0-80), p<0-0001

U I I 1 1 I I 1 1 1 I T T I 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Number at risk
(number censored)
Nivolumabplus 425 399 372 348 332 317 306 287 270 253 233 183 90 34 2 0
ipilimumab ~ (0) (7) (9) (10) (10) (12) (12) (15) (16) (19) (26) (66) (153) (209) (241) (243)
Sunitinibb 422 388 353 318 290 257 236 220 207 194 179 144 75 29 3 0

(0) (11) (12) (15) (18) (21) (22) (22) (23) (24) Motzer et al. Lancet Oncol; 2019 Oct;20(10):1370-1385
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Immunterapi

IMMUNE RESPONSE CRITERIA FOR
TUMOR IMMUNOTHERAPY?

Tumor
Immunotherapy ~———» Response by WHO
or RECIST

‘, ~——3 Progression

Cancer cell O
Lymphocyte @8
Macrophage O

@ —> irRC?

Ribas A et al. Clin Cancer Res 2009;15(23):7116-8) 2009;15: 7116-8.
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EVOLUTION OF RESPONSE

Week 96
Durable & ongoing response
without signs of IRAEs

Screening

Week 12
Initial increase in

total tumour burden E
(MWHO PD)

Week 16 l =
Responding i -
3
4
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Courtesy of K. Harmankaya, Vienna

Harmankaya et al. Presented at EADO 2009, Vienna, Austria
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IMMUNTERAPI-BIVIRKNINGER
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It’s not about the frequency...it’s about diversity !

Pneumonitis : g
Retinitis
,—.‘;‘3‘\\,\
Adrenal Myocarditis
Insufficiency
Nephritis
DRESS

Thrombopenia

BARCELONA Ongress
2019

Hemolytic
anemia
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Immune Related Adverse Events (irAES)

* Most feared
e Pneumonitis
e Colitis
* Myocarditis
 Neuro

* Most common
* Hypothyroidism
* Hyperthyroidism
« Fatique |
» Decreased appetite
* Asthenia |
 Nausea
* Diarrhea

Ann Oncol. 2015;27(4):559-574
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Most Common irAEs With Immunotherapy

Gastrointestinal

* Nausea

 Diarrhea

» Decreased appetite

Endocrine

* Hypothyroidism \ ?‘%‘?
* Hyperthyroidism "'%’é/‘ég

Muscular Skin
* Fatigue * Rash
» Asthenia * Dermatitis

Brahmer J, et al. N Engl J Med. 2015;373:123-135; Borghaei H, et al. N Engl J Med. 2015;373:1627-1639;
Herbst RS, et al. Lancet. 2016;387:1540-1550; Reck M, et al. N Engl J Med. 2016. [Epub ahead of print];
Barlesi F, et al. ESMO 2016. Abstract LBA44.
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Overlap of co-occurring fatal IrAEs

Overlap of co-occurring fatal irAEs
including colitis, pneumonitis, hepatitis,
cardiac, and neuromuscular.

Pneumonitis

Colitis Hepatltls

Neuromuscular?

Cardiac

mcongrt--

Wang et al. JAMA Oncology 2018
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Karakteristika ved irAEs

Simultaneus and heterochronous

— Several kinds of irAEs can occur in the same patient at the

same time or can emerge one after another at different
intervals

Can be transient to severe and life threatening
Persistent

— They can occur even after cessation of treatment with ICls
(even years after)

Possible association between irAEs and clinical
benefit of the treatment — er nu konfirmeret i flere
studier

Nagai et al, Int J Clin Oncol 2018; 23
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Hyppighed af irAEs (mono vs combo)

All-Grade imAEs Grade 3/4 imAEs

CTLA-4 inhibition 60% to 85% 10% to 27%
PD-1/PD-L1 inhibition 58% to 85% 7% to 20%
Combination CTLA-4/PD-1 inhibition 95% 55%

Combination therapy with CTLA-4/PD-1 inhibitors

confers the greatest risk

Haanen JB, et al. Ann Oncol. 2017;28:iv119-ivi41.
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From screening 31 059 individual ICl-related cases

Number of cases and fatality rate
for each class of toxic effect

Colitis®©
Pneumonitis
Hepatitis
Hypophysitis
Neurologic
Adrenal
Myositis
Myocarditis
Hematologic

Nephritis

1500 10I00 560 0 25 50
M[ Number of irAEs Reported Fatality Rate, %

Waneg et al. JAMA Oncoloegy 2018
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Time to Symptom Onset of Fatal Toxic
Effects - by IClI Regimen

mongress

Time to Symptom Onset of Fatal Toxic Effects
by ICl Regimen

100
Ipilimumab
80 Anti-PD-1
se Combination
g
= 60
g Median time to onset
= Ipilimumab: 40 days
E 401 Anti-PD-1: 40 days
& Combination: 14.5 days
20
0 T T T T T = |
0 100 200 300 400 500 600
Days
No. at risk
Ipilimumab 15 2 0 0 0 0 0
Anti-PD-1 34 14 5 2 2 2 0
Combination 6 0 0 0 0 0 0

Wang et al. JAMA Oncology 2018



Herlev
Hospital

Herlev og Gentofte
Hospital

Type and rate of fatal toxicities

Table 2. Incidence and Types of Inmune Checkpoint Inhibitor-Related Fatalities
From Systematic Review and Meta-analysis

Anti-CTLA-4 Anti-PD-1 Anti-PD-L1 Anti-PD-1/PD-L1 Plus

Variable (n = 5368) (n=9136) (n = 3164) CTLA-4 (n = 1549)
Deaths, No. (%) 58 (1.08) 33 (0.36) 12 (0.38) 19 (1.23)
Type of fatal toxic effect

Colitis 23 (40) 2 (6) 0 2 (11)

Pneumonitis 3 (5) 14 (42) 5(42) 4 (21)

Hepatitis 5(9) 0 1(8) 2 (11)

Cardiac 9 (16) 4 (12) 3 (25) 4 (21)

Neurologic 1(2) 1(3) 0 3(16)

Nephritis 1(2) 0 0 1(5)

Hematologic 2(4) 2 (6) 0 2 (11)

Infectious 8 (14) 5 (15) 2 (18) 3 (16)

Hemorrhagic/thrombotic 2(4) 1(3) 0 1(5)

Electrolyte imbalance 1(2) 2 (6) 0 0

Multiorgan failure 3(5) 0 0 0

Other 1(2) 2 (6) 1(8) 0

:
Original Investigation

September 13, 2018

Fatal Toxic Effects Associated With Im-
mune Checkpoint Inhibitors

A Systematic Review and Meta-analysis

Daniel Y. Wang, MD'; Joe-Elie Salem, MD"23; Justine V. Cohen, MD%; et al

» Author Affiliations | Article Information

JAMA Oncol. Published online September 13, 2018. doi:10.1001/jamaoncol 1.2018.3923
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Hyppighed Nyrekraeft — Checkmate 214

Secondary endpoint

Treatment-related adverse events: All treated patients
‘ NIVO +IPI ‘ SUN

7 N =547 N =535
| Anygrade | Grade3-5 | Anygrade | Grade3-5°

Treatment-related adverse events in 225% of patieats™
Fatigue SN
Pruritus '
Diarrhea 27 4 52 5
Nausea 20 2 38 1
Hypothyroidism 16 <1 25 <1
Decreased appetite 14 1 25 1
Dysgeusia 6 0 33 <1
Stomatitis 4 0 28 3
Hypertension 2 <1 40 16
Mucosal inflammation 2 0 28 3
Pamar-plantar enythrodysesthesia syndrome 1 0 43 9
Treatment-related AEs leading to discontinuation, % 22 15 12 7
Treatment-related deaths n=7v n =4

“Two pabents had grade 5 cardac amest. *Preumonhis, mmune mediated beonchiis, lower Gl hemorhage, hemophagocytc syndrome. sudden death, Iver
toxicity, lung fechon, SCardac amest (n = 2) heart falure. mubipke organ fathre

RV
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Checkmate-214

Livskvalitet for patienter i intermediser/darlig prognosegruppe

Nivolumab+ipilimumab

Sunitinib

Mean Change from Baseline FKSI-19 Score

Week

No. at Risk
Nivolumab+ipilimumab 425 347 281 239 212 180 166 152 143 139 125 108 76 44
Sunitinib 422 371 284 221 184 147 127 113 104 93 80 64 43 26
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Evaluation with FDG PET-CT scan

* Before ipi + nivo * After 18 treatments + RT

Permission from patient
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What is the proportion of patients enrolled in phase 3
immunotherapy studies, with melanoma, represented
in the Real-World?

35%
45%
55%
65%
75%

m O N W >»

Slide: Marco Donia, Onkolog Herlev
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Under halvdelen

Melanoma

m Eligible

M Not Eligible (1 criterion)
Not Eligible (2 criteria)
Not Eligible (3 criteria)

Not Eligible (4 criteria)

45% eligible to clinical
trial=Trial-like or eligible
55% not eligible=Trial-
excluded or ineligible

B Not Measurable Disease

Survival probability

75%

50%

25%

0%

=+ Ineligible Eligible
Ineligibie
Median OS, months (95%Cl) 88(79-11) 23(21-27)
12-month OS probability, % (95%Cl) 44 (4147) 66 (63-68)
24-month OS probability, % (95%Cl) 27 (24-30) 49 (47-52)
36-month OS probability, % (95%C1) 22(19-25) 41(3843)

] 6 12 18 24 30 36 42 48
Months from start systemic treatment

Number at risk

1004 624 423 279 182 132 92 58 28
1532 1263 985 779 585 405 282 191 102
0 € 12 18 24 30 36 42 48

Months from start systemic treatment

Van Zejl et al., Int J Cancer 2020

Donia et al., Eur J Cancer 2017
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Repraesentative data?
Other Cancer Types
Thoracic Cancer
Original Article
Thoracic Cancer ISSN 1759-7706

ORIGINAL ARTICLE »
Generalization and representativeness of phase lll immune Clinical Trial Fns o‘_ ent
checkpoint blockade trials in non-small cell lung cancer Char- (o)
Shin Hye Yoo', Bhumsuk Keam'? @, Miso Kim', Tae Min Kim'?, Dong-Wan Kim'? & Dae Seog Heo'? ors \a\s
1 Department of Intemal Medicine, Seoul National University Hospital, Seoul, South Korea = tu

7 \u
2 Cancer Research Institute, Seoul National University College of Medicine, Seaul, South Korea .‘t“ so“d s‘ c\‘“‘c g Lolorectal

“‘e ‘. ‘or mo . auents

‘ pa “a Halfdan Sorbye, MD, PhD'; Per Pfeiffer, MD, PhD? Nina C Ili-Bjérkman, MD®; Camilla Qvortrup, MD?;
0% © nt crite [ R e i . ™ ®
- covme™
Survi «u or Metastatic
Renal e al t(outme Practice Differs
From .. olinical Trials—Analyses Fro ]
.. ) ORIGINAL RESEARCH | VOLUME 151, P115-125, JULY 01, 2021
German Clinical RCC Registry
) fer 5 bt Outcomes of patients with solid tumour malignancies treated with
Norbert Marschner,” Michael Stachler,” Lothar Miiller,” Arnd Nus . i = . =
TR SRV T N SR VTR RS Sl el e IRE  firsi-line immuno-oncology agents who do not meet eligibility criteria
Registry Group for clinical trials

Chun L. Gan = Igor Stukalin ' = Daniel E. Meyers ' = Shaan Dudani = Heidi Al. Grosjean = Samantha Dolter

Benjamin W. Ewanchuk « Siddhartha Goutam « Michael Sander « Connor Wells = Aliyah Pabani = Tina Cheng
Jose Monzon « Don Morris = Naveen S. Basappa » Sumanta K_Pal « Lori A. Wood - Frede Donskov
Toni K. Choueiri » Daniel Y.C. Heng 2 &« Show less » Show footnoies

Published: May 08, 2021 = DOI: hitps://doi.org/10.1016/j.ejca 2021 .04 004

Slide: Marco Donia, Onkolog Herlev
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Data fra immunterapistudier

Clinical Trials vs Real World

Clinical Trials populations rarely match real-world
patients
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Forventninger

1 J .
mmlOﬂllﬂe 4 f\l ¢ ‘illl I | @ INDEPENDENT ren e e e v som ssion

Skin cancer drug ‘cures' man given months
to live: Doctors hail results of ‘astonishing’
medical trial that could give hope to
millions

ste Civied

Skin cancer 'a‘fug pembrolizumab hailed
as 'miraculous' new treatment

Promising treatment’ revealed to boost survival rates of melanoma from one in ten to nearly three in four

\J

enetically modified cells cure
isease in 94% ofterminal
patients in fist clinical trials

essential
daily
briefing

FRom
Me®INDEPENDENT

Dying patientssavedby

S x 16
T breakthrough treatment
- Whiteblood cellsmade
Inlabcanattack tumours
‘ v
BEENEWS. =l v
- k i /

Slide: Marco Donia, Onkolog Herlev

32
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CPI treatment of patients with preexisting
autoimmune diseases

Patients with autoimmune conditions are largely
excluded from immunotherapy clinical trials.

Retrospective reviews and case reports provide support
that checkpoint inhibitor therapy can be effective and
tolerable in patients with preexisting autoimmune
conditions.

Caregivers should carefully weigh the risks and benefits
of checkpoint inhibitor therapy in this population.

Risk of exacerbation of autoimmune disease normally
mild. Increased risk of other irAEs. Same response rate

Anna

of Oncology 28: 368-376, 2017
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Immune check point inhibitors in patients
with organ dysfunctions

Patients with renal, hepatic, or cardiac dysfunction are largely
excluded from clinical trials

Immune checkpoint inhibitors and other monoclonal
antibodies are metabolized to peptides and amino acids by
circulating phagocytic cells.

Thus, renal or hepatic dysfunction would be expected to
have minimal impact on drug levels, metabolism, or
clearance.

No excess incidence or unique pattern of organ-specific irAEs

J Immunother Cancer. 2016;4:60. Cancer 2017;123:1904-11. 2017
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ins

Rate of reactivation/flare of pre-existing autoimmune
diseases after immune checkpoint

Polymyalgia rheumatica
Myasthenia and/or myositis
Rheumatoid arthritis
Psoriasis or psoriatic arthritis
Other arthritis(*)
Inflammatory bowel disease
Sjégren syndrome
Autoimmune cytopenias(*)
Systemic sclerosis
Sarcoidosis
Spondyloarthropathies
Other cutaneous(*)
Vitiligo

Demyelinating CNS(*)
ANCA vasculitis

Thyroiditis

Lupus

PRP/cranial palsies(*)
Large/medium vasculitis(*)
Other digestive (*)

an
(14)
(B6)
(118)
9)
(52)
(11}
11}

(16)

(209

(8}

(2]
(22)
(18)
)
91)
17 W >50%
(L] M 25-50%
) <25%
(B}
. . . . . . . .
10 20 30 40 50 60 70 80
Frequency of relapse (%)

Nature Rev Dis Primers 2020
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National behandlingsvejledning

VURDERING AF TOKSICITET FRA
IMMUN-CHECKPOINT-HAMMERE
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BEHANDLING AF irAEs

Pauseér eller stop immunterapien

Steroid-behandling
— Topical eller systemisk
— Lav, moderate eller hgje doser

Anden immunosuppressiv terapi
— Infliximab

— Mycophenolatmofetil

— andre

Multidisciplinaert
— Alle specialer skal vide, hvordan man handterer irAEs
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Behandling

* Dosisreduktioner er ikke effektive til at handtere
bivirkninger

* Pauseér behandling indtil bivirkninger er aftaget
(grad 2 eller mere)

* Forklar patienten hvad der sker nar du pauserer
behandling
« Immunsystemet er stadig aktivt

« Respons pa behandling ses ogsa hos patienter der kun
har faet fa serier

« - 0g responset kan veere langvarigt
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Forebyggelse og behandling af irAEs

Know the immune-toxicity spectrum
Identify dysimunity risk factors
Inform patients and their healthcare providers

< &

Resolution kinetic Baseline check-up

Relapse, recurrence On-treatment follow-up

Immunosuppression
complications

Off-treatment follow-up

2 ¥

Baseline values = reference values
Symptomatic treatment

Patient information
Discuss:
—Immunotherapy suspension?
—Refer to organ specialist?
—Corticosteroids?
—Other immunosuppressive drugs?

Eliminate progression

Always consider dysimmune toxicities

Champiat et al, Ann Oncol 2016; 27
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MONITORERING OG FOLLOW-UP

* De fleste irAEs er potentielt reversible

* Resolutions kinetik
— Hurtig bedring
* G, renale, hepatiske

— Langsom bedring
* Hud, endokrin toksicitet

* Endokrin toksicitet
— Ofte ngdvendigt med langvarig og ofte livslang substitution
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IrAE, steroids and survival

0S in Patients With vs Without irAEs 0S in Patients With irAEs Requiring
10 Immunosuppressant vs Without irAEs

1.0
P <.001

KR o 0.8

£ 0.8 c 0.8

2 S

> p-]

- i

3 0.64 3 0.6+

n "y

c c

2 0

L 04+ £ 044

0 0

Qo Q

(o] @]

- ol

a 0.2 Q 0.2+

= Pat?ents W?th irAE.S (n=202) == Patients with irAEs requiring immunosuppressant (n = 145)
= Patients without irAEs (n = 225) = Patients without irAEs (n = 225)
0 L] L] L] L] L] L] L] 1 0 ] ] ] ] ] L] L] 1
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Yr Yr

* Based on retrospective data, patients who experience irAEs (regardless of needing treatment)

may have better outcomes compared to patients who do not experience irAEs
O]

Abu-Sbeih. ] Immunother Precis Oncol. 2018;1:7. Slide credit: clinicaloptions.com




Herlev
Hospital

Immune-checkpoint inhibitors: long-term implications

Kronisk

of toxicity

, , Percentages of acute toxicities that
Myasthenia gravis . Hypophysitis . ]
Guillain-Barré — become chronic (defined as those that
Oculartoxicity [l persist for at least 12 weeks following
SEfmaiS B xerostomia |Cl discontinuation)
Pruritus
- Thyroiditis/
Vitiligo . . hypothyroidism Possible incidence of
. ' development into
Oesophagitis Myocarditis subacute/chronic toxicity
P iti ]
— - Adrenalinsufficiency 80-100%
Persistent o
wheezing/coughing Pancreatic insufficiency 60-80%
Hepatitis Dlatistes” 40-60%
Colitis/diarrhoea 20-40%
Coeliac disease 0-20%
.Trthritl's Unknown/<5 cases
*<5 cases in our series but
reportedly high rates of
Neuropathy . chronicity in other series i
GUSTAVE
N T T S PR R R S DNliccv
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Suggested therapeutic algorithm for the
organ-by-organ management of irAEs

irAE

First line

FANEEEVAY

Other

opticns

Avoid andfor
caution

|
|

[ irAE

O Glucocorticoids

[ Synthetic immunodepressants
[ Intravenous immunoglobulins
[ Plasma exchanges

[ Monoclonal antibody target

[0 Hormonal supplementation

Nature Rev Dis Primers 2020
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SAMARBEJDE

Patient

Pargrende

Onkolog (lege)

Sygeplejerske
Praktiserend
laege
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Handtering af irAEs — multidisiplinaer opgave

N Hematolo T Respirolo

gist

Pharmacist ¢ " 5 .
——_— —

@  Close collaboration with /

organ specialists

Urologist

{ Dermatolo

: Neurologist |
gist

Gastroentero Hepatolo |
logist gist

Champiat et al, Ann Oncol 2016; 27



Etablering af Immun-tox klinikken Herlev Hospital

Aug 2018 Aug 2018-Maj 2019 Maj 2019-Juni 2020
Overleege Vibeke 1. Tveerfaglige mgder med de
Parner tager initiativ forskellige specialer .
i Overl Jakob Seideli Overlzaege Ane Sggaard Teisnel
til feelles made 2. Samtaler om udarbejdelse Veriaege Jakob >eidelin

Afd.leege Poul Stenbgg
Ir-hepatit

Afd.laege Jacob Bjerrum
Ir-colit

omkring handtering

af patienter med ir-

AEs bade under

indlaeggelse samt 2
efter udskrivelse -

af flowcharts og smartsets
for handtering af irAEs
under indlaeggelse

Mgder i afdelingen med
ledelsen samt de forskellige

etabl:ering a.f center teams omkring etablering af Ir-nefrit
for har.1dt(=jr|ng og klinik til handtering af irAEs
forskning indenfor efter udskrivelse

irAEs
Professoer Kasper Iversen og Finn Gustafsen
Ir-myocardit

| dagligdag: Sgren Fang

Professor Jens Ulrik Staehr Jensen
Ir-pneumonit

I Overlaege Claus Feltoft
Ir-endokrinopati

Ir-reuma + ir-hud pa GEH Overlzaege Christian Stengr

Ir-neuro — status artikel




Grad 1

Grad 2

Grad 3
Grad 4
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Immunmedieret nefritis ved behandling med Check Point

Inhibitorer

Handtering

BLOD og urin prgver

BILLEDDIAGNOSTIK

TILSYN/KONFERENCE

ANDET

Ophgr checkpoint inhibitor.
Indlaeg pt.

Opstart

methylprednisolon 80 mg iv x
1 dgl, alternativt 1-2
mg/kg/dag

Opstart kalk+D-vit 1 x 2
samt tbl pantoloc 40 mg x 1

Som ved CTC-grad 3

Udtrapning med 12,5 mg
hver 7. dag indtil 12,5 mg.
Kreatinin
Numerisk stigning i kreatinin > 26 pmol/L eller
>ULN-1,5x ULN
> x1,5-3,0 fra baseline
>x1,5-3,0 ULN
> x3,0 fra baseline
>x3,0-6,0 ULN
>x6,0 ULN

Blodprgver dagligt - se
boks.

Ved indl suppl med:
hamolyseprgver,
levertal samt
biologiske forprgver

Urinstix, urin
albumin/kreatinin
ratio (spoturin), evt
urindyrkning

Som ved CTC-grad 3

Blodprgver x 1-2 per
uge initialt og herefter

Overvej

1) UL nyrer og
urinveje mhp.
nyrestgrrelse

parenkym og

aflgbsforhold.

2) Renografi
(nyrescintigrafi ved
kreatinin >250) Laves
som forberedelse til
nyrebiopsi.

Som ved CTC-grad 3

Kontrollér nyretal hver 2.-3. dag

Kontrollér nyretal dagligt

Dialysebehov?

Konferér og bestil tilsyn ved
nefrolog mhp. videre
udredning, behandling og evt
nyrebiopsi. Nefrolog bestiller
nyrebiopsi.

OBS: ACE-inhibitor/ AT2-
antgonister. Stop NSAID.

Evt pauser antihypertensiva og
diuretika ved
hypotension/dehydratio.

Somved CTC 3

Ved bedring: skift til peroral
prednisolon.

Ved manglende bedring kan ggning
til methylprednisolon 3-4 mg/kg
og/eller tbl. Mycophenolatmofetil
1000 mg x 2 dgl overvejes.

(altid efter konference med
nefrolog)

Som ved CTC-grad 3

Kan fglges parallelt i nefrologisk
ambulatorium til prednisolon
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Erfaringer med maling af Troponin | =>
hyppig kontakt til kardiologer
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IrColitis forlagb
Patient debuterer med diarre

Der tages immunpakke + f-calprotection, f-clostridium,
tarmpatogene

Opstart solu-medrul eller prednisolon
Evt Gastromedicinsk tilsyn

Evt endoskopi og biopsi

Evt Infliximab

Henvises til Immuntoxklinikken
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Udskrivelse to do liste

Henvis til Immuntoxklinikken (sygeplejerske/laege)
Bestil bl.pr til dagen far (lokalt) (sygeplejerske/laege)
Lav nedtrapningsplan (lsege)

Ordiner Unikalk med d-vitamin og Pantropazol (lsege)
Udlever HEL pakke prednisolon 25 mg (sygeplejerske)
Udlever 10 styks prednisolon 5 mg (sygeplejerske)

Udlever patientinformation (sygeplejerske/laege)
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Etablering af Immun-tox klinikken Herlev Hospital

Tabel Standard Prednisolon Aftrapning efter j,v. solu-medrol

Trin | Prednisolon dosis | Antal dage

1 200 mg 3

150 mg 3 Svarende til 125 mg goly-medrol
125 mg 3
100 mg 3
87,5 mg 3
75 mg 3

62,5 mg 3

Svarende til 80 mg goly-medrol

50 mg 3 Svarende til 40 mg goly-medrol
37,5mg 5
25 mg 3

12,5mg 3
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Qvervej, efter 3 dages solu-medrol og hvis bivirkninger er faldet til <grad1, overgang til thl

prednisolon svt det relevante dosistrin.

Patienter, der far Infliximab, og rigtig godt respons pa dette malt i bivirkninger faldet til <grad1.
Nedtrapning som ovenstaende, men man starter nedtrapning fra trin 8 (= 50 mg).

Ovenstaende aftrapningstabel er vejledende og vil veere relevant at flge ved de fleste
immunudlgste bivirkninger. Der er dog udtagelser som f.eks. immunudlest nefritis, der ofte kraever

aftrapning over en lngere periode.

0202 JenJded

Herlev Hospital
Afdeling for Kreftbehandling

Behandling med Prednisolon (binyrebarkhormaon)
Til patenter i behandling med Prednisolon pa grund af immunudlgste bivirkninger

Denne skrifdige informartion er et supple-
ment til vores mundtlige informarion om
Prednisolon.

Immunudloste bivirkninger
Immunterapi aktiverer dit immunsystem til
at bekempe krafreellerne. I nogle tilfzlde
kan immunsystemets celler ogsa angribe
normale celler og vav, ligesom de angriber
kraficellerne og dermed skade vavet og
skabe bivirkninger. Disse bivirkninger kaldes
immunudlpste eller autoimmune bivirknin-
ger.

Prednisolon

Prednisolon er et kunstigt binyrebarkhor-
mon, som ligner og virker p& samme made,
som det hormon du danner i binyreme. Pred-
nisolon bruges til behandling af immunudle-
ste bivirkninger, fordi det har en dempende
effekt pa immunsystemet.

Virkningen indtreeder i lobet af f4 dmer dl fa
dage. Varigheden af behandlingen kan vari-
ere fra uger til mineder.

Hvordan tages Prednisolon

Prednisolon findes som tabletter a 5, 25 og
50 mg.

Pillerne indtages én gang dagligt - helst om
morgenen - og ma germe indtages sammen
med morgenmaden. Det er vigtigt, at du over-
holder den ordinerede dosis npje.

Den dosis, du har brug for, kan variere
meget. Dosis afhanger af hvilken bivirkning
du har og hvordan svaerhedsgraden af bivirk-

Herlev Hospital
Borgmester Ib Juuls Ve] 1
2730 Herlev
wwwherevhospital dk

ningen er. Ofte indledes behandlingen med
en hej dosis. Nir der er opniet en tilfreds-
stillende virkning kan dosis nedtrappes over
dage til uger.

Se nedtrapningsskemaet, som udleveres pd
afdelingen.

Under behandling med Prednisolon nedsaet-
tes kroppens egen produktion af binyrebark-
hormon. Det er derfor vigtigt, at du neje over-
holder den dosis/nedtrapning, som du har
aftalt med laegen. Man boer aldrig stoppe brat
med at tage Prednisolon. Det vil typisk vare
en langsom nedtrapning til en lille dosis, som
for eksempel 2,5 til 5 mg for behandlingen
helt stoppes.

Prednisolon og anden medicin

Medicin, der indeholder salicylsyre fx Albyl,
Kodimagnyl, Asperin og Magnyl, bor ikke
indtages, nar du er i behandling med Predn-
isolon, fordi det foreger risikoen for mavesar.
Samtidig indtagelse af gigomidler (NSAID-
legemidler som Ibumetin, Didofenac m.m)
foreger ogsa risikoen for mavesmerter og i
varste fald mavesar.

Bivirkminger fra Prednisolon

Ved langvarig behandling og iszr ved heje
daoser af Prednisolon er der risiko for bivirk
ninger. Herunder kan du lase om de mest
almindelige bivirkninger, der kan opsta pa
grund af Prednisolon.

Bivirkningerne forsvinder igen, nar du stwp-
per behandlingen med Prednisolon, men det
kan tage maneder, inden de helt forsvinder.

AKHM-1202-2020/ 1 1



Hll toner,
Driften
Laege og sygeplejerske
Telefonkonsultation
Blodprgver
Symptomer/bivirkninger
Nedtrapningsplaner for prednisolon
@dvrig medicin

Opfalgning pa henvisninger og avrige undersggelser
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Hvad tror vi patienterne far ud af det?

Kontinuitet

Kan blive hjemme (lokale blodprgver)
Teet opfalgning

Tryghed

Hjeelp til koordinering (mange aktarer i deres forlgb)
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Hvad haber vi pa at opna?

Sikring af overgange og ensartet behandling
Feerre indlaeggelser

Brugerinddragelse

Viden/forskning

Gode leererige patientforlgb
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Forskning

RedCap tox database, national, til retro- og prospektivt
Indsamling af immuntoxdata er etableret af MM.

Lignende database etableres nu for bl.a. nyrekraeft med plan om
Inkludering af andre kraeftformer.

Ph.d. stud. Mette Syberg

Vi har ansggt hospitalets direktion om kvalitetssikring og om
registrering og etablering af database for patienter med
Immuntox

Hepatit: Ph.d. stud Rikke Holmstrgm

Colit: Vedolizumab tidligt, forskning fra gas med
Nefrit: Amalie onk afd

Myokardit: leege kard afd



Differential effects of corticosteroids and anti-TNF on
tumor-specific immune responses: implications for the
management of irAEs

Arianna Draghi (2%, Troels Holz Borch ', Haja Dominike Radic?, Christopher Aled Chamberlain®, Aishwarya Gokuldass?,
Inge Marie Svane®? and Marco Donia (22
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Clinically relevant doses of infliximab only had a minor influence on the
activity of tumor-specific TILs in vitro, whereas even low doses of

corticosteroids markedly impaired the antitumor activity of TILs.
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Organspecifikke protokoller og generelle
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Bivirkninger til
immunterapi?

g

I-HEP

I-hepatitis grad 3-4
Eksklusion:
Konkomitant kemo
HCC

<6 mdr siden
immunterapi

8-2971

Rikke Holmstrgm

VEICO

Ir-kolitis

Plan om opstart af
tablet prednisolon

La=gemiddelforseg

med prednisolon vs.

vedolizumab

8-6391

Emilie Dahl

Y

IMMUNTOX

Alle former for
immuntox grad 2-4

Plan om opstart af
behandling (steroid /
hormonsubstitution)

<6 mdr siden
immunterapi

8-1684

Rebecca
Jurlander

8-9460

Inge Noringriis
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AA2139 - Studiedesign

Study design of non-interventional trial

400 pt/ 50-100 pr ar

5 ar inkl. Follow-up

(1 1]
j J j Blood samples

G Stool sample

"' Tumor and/or

a8R @B W | tissue biopsy
» Biobank Ji '
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sidste 24 timer | - Evaluation
H H H mmun
(prednisolon/hormonsubstitution) therapj toxicity (Dose escalation?) Menagement
. . . 2nd line therapy campiee
« Under <6 mdr siden immunterapi Management or dose waning
(High/low dose)

Typical process of clinical management
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Case 1 58-arig mand

Marts 2019: partiel nefrektomi dxt. Histologi:
ccRCC med sarkomatoid uddiff, fuhrman grad
4, T3a.

August 2019: FDG-PET/CT — multiple
lungemets + metastaser i hgjresidig binyre og
venstre side af os sacrum

Komorbidtet: tidligere behandlet for diss. c.
testis med orchiektomi dxt + kemoterapi (PEB).
Sequelae: svag perifer neuropati

AT: PS 1.

Biokemi: Hb (7,9), trombocytter (305),
neutrofile (3,7), CRP (<1), ioniseret calcium
(1,28)
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Case 1 58-arig mand

Coronar-enzymer: normale
Ekg: SR; QTc 414 ms
MUGA: 79% dvs normal

Prognosegruppe: intermedizer (lav Hb og
Interval fra primaer diagnose til behandling < 1
ar)

Den 20/9-2019: 1. serie Ipilimumab og
Nivolumab

Den 26/9: kortvarigt indlagt med feber, almen
utilpashed, intermitterende jag i venstre flanke
og muskelpmhed
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Case 158-arig mand

e Den 2/10: indlaegges med konstant hovedpine
(bag gjnene), svimmelhed, smerter/stivhed i
nakke og leegmuskulatur. Starter 50 mg
Prednisolon

* Bi
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Case 158-arig mand

Seriel sammenligning | Overlejringssammenligning |

Hvile EKG 12 afl Nyt EKG
Forsterret EKG
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Case 1 58-arig mand

Patienten overflyttes til kardiologisk afd til telemetri
og daglig EKKO, som er normale.

Far solu-medrol sv.t 2 mg/kg

Den 4/10: intermitterende 3. grads AV-blok. Far
anlagt temporaer PM. Solu-medrol gges til 1 g dagligt
(stoddosis)

Den 6/10: intermitterende dobbeltsyn + nedsat kraft
sv.t proximale muskelgrupper

Neurologisk tilsyn: polymyosit med elementer af
okkuleer myostenia gravis. Sveert at udelukke
elementer af GBS

EMG: tegn til myopati samt en let motorisk og
sensorisk aksonal polyneuropati
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Case 1 58-arig mand

‘‘‘‘‘‘‘‘
...........................

* Den 8/10: TNI fortsat stigende (16000), tele med VES,
pace-rytme + VT: starter Abatacept (T-celle
inhiberende antistof, som primaert anvendes i RA) 500
mg hver 2. uge + CellCept ( heemmer primeert
celledeling af lymfocytter) 1 g x 2 dagligt + solu-
medrol 2 mg/kg
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Case 158-arig mand

Abatacept Mechanism of Action

Abatacept

Abatacept modulates the immune
response by bonding to CD80/CD86 on an
antigen-presenting cell (APC), such as a
dendritic cell, thus preventing
costimulatory binding of CD28 on naive T
cells and attenuating T-cell activation.
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Case 1 58-arig mand

» Den 10/10: fald i TNI

* Den 12/10: langsom VT. Starter Cordarone
 Den 17/10: Klinisk hjertestop. Stgdes
 Den 19/10: Tiltagende dyspng. CT viste LE.

* Den 28/10: svigt af temporaer PM. Der
anleegges permanent PM med ICD-enhed.

 Den 31/10: TNI normaliseret. Begynder
udtrapning af prednisolon/solu-medrol

* Den 7/1-2020: Cellcept og Abatacept
seponeres. Fortseetter nedtrapning af
prednisolon.
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Case 1 58-arig mand

e Dec.2019: FDG-PET/CT med tegn pa
progression, men ikke klar til at pabegynde 2.
linie behandling

e Januar 2020: FDG-PET/CT. Fortsat tegn pa
progression. Skiftes til 2. linie behandling med
Axitinib

e April 2020: FDG-PET/CT med blandet respons
med aftagende stgrrelse af lungemets og
hgjresidig binyremetastase. Vekslende respons
i knogler. Der tillaegges Denosumab
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Case 2
55-arig mand

e 28.07.2014: venstresidig nefrektomi. His: ccRCC,
pT2a, grad 4. Leibovich score 8.

e 25.08.2015: VATS resektion i hgjre mellemlap.
e 29.12.2017: VATS resektion i hgjre overlap

e 25.04.2018: Whipple-resektion pga metastase i
caput pancreaticus.

* 19.09.2018: Kontrol PET/CT sml. med d. 6/7-18
vaekst af lymfeknude i mediastinum st 4R 2,4 x
1,7cm (1.5x 1.2 cm)
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Case 2
55-arig mand

7 FDG-PET
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Case 2

55-arig mand

Stort gnske om lokalbehandling — vurderes om
mulighed for resektion eller stereotaktisk
stralebehandling. Begge dele ikke muligt
grundet for stor risiko.

Dec. 2018: gnsker Ipilimumab + Nivolumab. Der
ansgges ved RLK

RLK godkender Ipi/Nivo til patienten, hvis tumor
er PD-L1 positiv (>1%)

PD-L1 positiv 1%

Jan. 2019: Pabegynder Ipi/Nivo
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14-01-2019 16-04-'2,0,_19
For Ipi/Nivo Ny Efter 4 serier Ipi/Nivo

2019 -
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Efter 2 serier Nivolumab +
Xgeva

14-01-2019 | 16-04%2019

®
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L 41

Pseudoprogression?
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Case 3

50 arig mand

® Nov 2014: hgjresidig nefrektomeret. Histologi: ccRCC, fuhrman
grade 3, T3b.

® Feb 2015: 3 lungemetaseser
e Marst 2015: IL-2/interferon-a
® Maj 2015: Progression — skiftes til Axitinib

® Jan 2016: Tiltagende stgrrelse af de 3 lungemetastaser, men
ingen nytilkomne

® Feb+marts 2016: resektion of lungemets — ccRCC med
sarkomatoid uddiff (60-80%)
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Case 3 - cont

® Sep 2016: Recidiv | lunger, lever, knogler og hjerne — modtager
stereotaktisk radiokirurgi (SRK) + Sutent

® Marts 2017: Progression — saerligt | knogler og hjerne —
modtager stralebeh. mod columna L3-L5 (3 Gy x 10) + SRK

® Maj 2017: Nivolumab

® Juni 2017 (after 4 serier): tiltagende st@rrelse af metastase i
paravertebral muskulatur. Ellers regression

® Sep 2017: yderligere regression

e Okt 2017: indlaegges med pludselig opstaet type DM-1 (BS >30)
with lav C-peptid (immune-medieret DM)
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Case 3 - cont

® Genoptager Nivolumab efter regulering af BS

® Nov 2017: Tilkomst af diarre. Koloskopi viste inflammation i

rectum —immun-medieret. Patienten gnsker ikke yderligere
behandling

® Sep 2018: tiltagende stgrrelse af hjernemetastaser, men ikke
tegn pa progression perifert. Pt er asymptomatisk
® Resumé af SRK
* Sep. 2016 — 2 metastaser
e Jan. 2017 — 2 metastaser (nye lzesioner)
 Marts 2017 — 1 metastase (ny lzesion)
 Dec 2017 — progression af 2 kendte metastaser
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Case 3 - cont

Maj 2017 Juni 2017 Juni 2019
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Opsummering

TOKSICITET VED IMMUNTERAPI

* Med immunterapi har vi faet en helt ny toksicitetsprofil
— Alvorlige men handterbare toksiciteter
— Timing uforudsigelig
— Vigtigt med fokus pa lave grader af toksicitet
— Uddanne patienter og pargrende
— Tidlig indgriben er vigtig
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Opsummering

* Hvis | mistaenker bivirkninger til pagaende eller
tidligere immunterapi da kontakt onkolog pa
pageeldende hospital

* Prednisolon bgr ikke startes far konf med onkolog

* Ring eller skriv ved tvivl
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IMMUNSYSTEMET
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IMMUNSYSTEMETS ROLLE FOR UDVIKLING AF KRAFT

Antigenprasentation,

o T-CELLERNE
— genkendelse og T-celle aktivering

PROLIFERERER TIL

HUSKECELLER OG
EFFEKTORCELLER
T-celle T-celler
ANTIGENER PRASENTERES AF MHC
PA OVERFLADEN AF KRZFTCELLEN @ @ @
OG AKTIVERER ET IMMUNRESPONS CR === @@ ©)

T
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http://www.liv.dk/fileadmin/user_upload/Biologiside/Ny biologiside/kap10-01.pdf
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Kreeftcelle
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TYPES OF IMMUNQOTHERAPY

A Early T-cell activation (lymph node)

* Therapeutic vaccines
* Adoptive T cell transfer

* Checkpoint inhibitors
— Anti-CTLA-4 WL
— Anti-PD-1
— Anti-PD-L1

Valsamo K. Anagnostou, and Julie R. Brahmer Clin Cancer Res 2015;21:976-984
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HVORDAN VIRKER IMMUNTERAPI?

T cell
activation

={ PD-1 Receptor Blocking Ab



Herlev og Gentofte

Herlev Hospital
Know the immune-toxicity spectrum Q’,’
Identify dysimunity risk factors (Y
Inform patients and their healthcare providers o

9,
o < %

Resolution kinetic Baseline check-up

Relapse, recurrence On-treatment follow-up

Immunosuppression
complications

Off-treatment follow-up

) L

Baseline values = reference values

@

Symptomatic treatment
Patient information
Discuss:
—Immunotherapy suspension?
—Refer to organ specialist?
—Corticosteroids?
—Other immunosuppressive drugs?

m e Champiat et al. Ann Oncol 2016

Eliminate progression

\ Always consider dysimmune toxicities
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Conclusions

From acute toxicities...
Keep a rigorous medical reasoning to detect and avoid « traps »
Be aware of potentiel sequelae or chronicization of an irAE => long term follow-up
To long term toxicities...
Detect delayed irAEs even after ICl stop ++ => information of the patient
Check the risk-reward ratio to continue the ICl if the patient is in CR
Keep in touch with the general practitioner
For both toxicities...
Think about the quality of life of the patient (use appropriate scales)
Take into account the other treatments (oncologic or others)
Work in collaboration (network of specialists, toxicity assessment board...)

2022
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INCIDENCE CLASSIFICATION
VERY COMMON, COMMON, INFREQUENT, RARE, VERY RARE

* Common (1-10%), severe and/or life-threathening irAE
* Colitis
* Hepatitis
* Pneumonitis

* Infrequent (0.1-1%) or rare (0.1-0.01%), severe and/or life-threathening irAE
* Neurological
* Hypophysitis
* Myocarditis
* Myositis
* Type 1diabetes
* Nephritis
* Etc...



