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Snabbkurs i immunologi

Medfodda
immunforsvaret
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immunforsvaret

* Snabbt svar
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e Aktiveras av forutbestamda
strukturer




Forvarvade, adaptiva
immunforsvaret

* Langsamt svar, men mer kraftfullt

* Anpassar sig efter vem som
inkraktar

* Kraver aktivering av medfodda
immunforsvaret

Paramecium Parlor
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White blood cells: waging war with pathogens
while you're watching cat videos.



S Iy
Je-¢ .- Karolinska
TGS Institutet

KAROLINSKA

UNIVERSITETSSJUKHUSET

'ﬂ\’lvo @

Karolinska Comprehensive Cancer Center

T cells aktivering
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Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation
(APCs & T cells) @

into tumors

Cancer antigen @ ; @
presentation
(dendritic cells/ APCs) @
Recognition of
cancer cells by T cells
(CTLs, cancer cells)

Release of @ @

cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells)

Infiltration of T cells

(CTLs, endothelial cells)

Chen et al Immunity 2013
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Release of @

cancer cell antigens
(cancer cell death)

Trafficking of
T cells to tumors

@ (CTLs)

(CTLs, cancer cellis)

Killing of cancer cells
(Immune and cancer cells)

Checkpointhdmmare PD1/PD-L1

 cancer cells by T cells

Chen et al Immunity 2013




Checkpointhammare

Dendritic cell

Anti-CTLA4
Ipilimumab (Yervoy®)

Tremelimumab
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Anti-PD-L1
Atezolizumab (Tecentriq®)
Durvalumab (Imfinzi®)

Avelumab (Bavencio®)

Anti-PD-1
Nivolumab (Opdivo®)

Pembrolizumab (Keytruda®)

Cemiplimab (Libtayo®)

Dostarlimab (Jemperli®)

Tislelizumab

Camrelizumab

Pidilizumab
Sintilimab
Sugemalimab
Gemtanolimab
Cetrelimab
KL-A167

Ribas et al NEJM 2012



PD-L1 och MSI

<
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@ PD-L1 negative tumor cell @ PD-L1 negative immune cell

@ PD-L1 positive tumor cell @ PD-L1 positive immune cell

No. PD-L1 positive tumor cells
Total No. of viable tumor cells

TPS = x 100

No. PD-L1 positive cells (tumor cells,
CPS = lymphocytes, macrophages) x 100

Total No. of viable tumor cells
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Proficient Mismatch Repair Complex DNA successfully repaired

N,

MS5H2

VSHE

TSP = JTF
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DNA polymerase @w

Deficient Mismatch Repair Complex Defective DNA

MSI = microsatellit instabilitet -> hog mutationsborda i
tumoren -> hogre sannoliket att svara pa immunterapi



Vilken typ av esofaguscancer?
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Upper oesophagus —

Lower oesophagus —

Mid oesophagus —
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Proxmal stomach

Body/fundus
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ESCC

* CCND1 amplification

® TP63/SOX2 amplification
* KDM6A deletion

CIN

* ERBB2 amplification
* VEGFA amplification
* TP53 mutation

EBV

e EBV-CIMP

* PIK3CA mutation

* PD-L.1/2 overexpression

MSI

¢ Hypermutation
* Gastric-CIMP
* MLH1 silencing

GS

¢ Diffuse histology

* CDH1, RHOA mutations

* CLDN18-ARHGAP fusions
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 Skivepitelcancer

* Adenocarcinom

The Cancer Genome Atlas Research Network
Nature volume 541, pages169-175 (2017)



Immunterapi i skivepitelcancer

Skivepitelcancer
+ CPS >10%

Keynote 590

Icke-operabel

Cytostatika + placebo

Skivepitel

PSO-1
Cytostatika +

pembrolizumab

A

100 = — Pembrolizumab plus chemotherapy group o
00 — Placebo plus chemotherapy group -
B0 - HR 057 (95% C1 0-43-0.75) ]

p<0-0001

Overall sureival (%)
=
|
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HR 0-72 (95% 1 0-60-0-B8)
p=0-0006

0 | I I D D I D D B N B | L L
o 3 6 9 12 15 18 21 24 27 W 33 ® o0 3 6 9 12

Number at risk Time since randomisation (months)

{number censored)

Pembrolizumabplus 143 134 119 96 78 61 51 29 16 7 3 0 O 274 258 221 175 139 111 89 50 27 14 6 2 O
chemotherapygroup  (0) (0) (0) (0) (0) (4) (8) (25) (35) (42) (46) (49) (49) (0) (0) (0) (1) (1)

Placeboplus 143 124 99 70 48 34 24 15 10 4 1 0 0 274 247 203 146 103 75 57 34 23 13 4 1 ©
chemotherapygroup (0) (0) (0) (0) (0) (1) (2) (9) (13) (19) (22) (22) (22) (0) (1) (U (2) (2 (5 (9 (23) (31) (42) (50) (51) (51)

Time since randomisation (months)

(7} (13) (43) (62) (71) (78) (82) (82)

2l4 ZI? 3ID 3l3 3I5
Skivepitelcancer
Oavsett CPS

Sun et al Lancet 2021



Immunterapi i adenocarcinom

CheckMate 649

Icke-operabel

Adenocarcinom
PS 0-1

Number at risk
(number censored)

A
100 4 Nivolumab plus Chemotherapy
o) chemotherapy (n=473) alone (n=482)
90 CPS >5% _
30 Median, months (95%Cl)  14-4 (13-1-16.2) 11-1(10-0-121)
— 70
z HR 0-71 (98-4% C1 0-59-0-86); p<0-0001
= 604
=
H
30
204
104 — Nivolumab plus chemotherapy
—— Chemotherapy alone
0 T T T T T T T T T T T T 1
0 3 3 9 12 15 18 21 24 27 30 3 36 39
Nivolumab plus 473 438 377 313 261 198 149 96 65 13 22 9 1 0
chemotherapy  (0) (3) (9) (13) (14) (39) {55) (91  (110)  (133) (142) (155  (163)  (164)
Chemotherapy 482 421 350 7 211 138 98 56 34 19 8 2 0 0
alone  (0) (10) (13) (19) (21) (37) (50) (78) (93) (103) (113) (118) (120) (120)

Overall survival (%)

Cytostatika +
nivolumab

Cytostatika + placebo
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Nivolumab plus Chemotherapy
chemotherapy (n=789) alone (n=792)

Median, months (95% CI)  13-8 {12.6-14.-6) 116 (10-9-12.5)

HR 0-80 (99-3% 1 0-68-0.94); p=0-0002

Number at risk

(number censored)
Nivolumab plus 789
chemotherapy (0)
Chemotherapy 792

alone (0)

731
(4)
697
(17)

I
-] 9 12 15 18 21 24 27 30 33 36 39

Time since randomisation {months)

621 506 420 308 226 147 100 49 34 14 2 0
(13) (16) (20) (63) (90) (167) (167) (201) (212) (231) (243) (245)
586 469 359 239 160 94 59 35 15 7 2 o

(22) (29) (34) (68) (94) (136) (157) (172) (187)  (194)  (19%) (200

Janjigian et al Lancet 2021




Immunterapi | MSI-H tumor

E Pembrolizumab

100 -

80
X
= Pembrolizumab
= 604
>
2
T 40-
@ Chemotherapy
o

20

HR, 0.29 (95% Cl, 0.11-0.81)
0 T T T T
0 6 12 18 24

Time, mo

No. at risk (No. censored)
Pembrolizumab 14(0) 13(0) 11(0) 10(0) 9(0)
Chemotherapy 19(0) 13 (0) 9(0) 7(0) 40
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100
80 -
50 Pembrolizumab and chemotherapy
] —
= 604
>
5
wv
= 404
s Chemotherapy
o
20
HR, 0.37 (95% Cl, 0.14-0.97)
0 T T T T
0 6 12 18 24

Time, mo

No. at risk (No. censored)
Pembrolizumab 17 (0) 12(0) 12(0) 12(0) 9(0)
and chemotherapy
Chemotherapy 19(0) 13(0) 9(0) 7(0) 4(0)

Shitara et al JAMA 2020



Vilka biverk
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Encephalitis, aseptic meningitis

Hypophysitis > .
f Uveitis
4
Thyroiditis, hypo.th.yroidism, a1 Dry mouth, mucositis
hyperthyroidism
Pneumonitis R . Rash, vitiligo

Thrombocytopenia,
anemia

Myocarditis

Hepatitis

7
Adrenal insufficiency mlkix{,[,/lllll-s

Pancreatitis,
autoimmune diabetes

Nephritis

Vasculitis Colitis
Arthralgia
Enteriti
Neuropathy e
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Postow et al NEJM 2918
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All grade (64%; n=609) All grade (86%; n=578)
Grade 5 <1% (n=1)

100 -

90+

Grad 18% (n=106
80— rade 4 (n )

20 Grade 4 2% (n=13)

13% (n=77) 24% (n=141)

60 -

504
40 - 26% (n=156)

30— Grade 2 30% (n=175)

20+

Number of patients with a treatment-
related adverse event (%)

Grade 1 24% (n=144)

104 Grade 1 13% (n=73)

0 T !
Atezolizumab Docetaxel

Treatment group

Rittmeyer et al Lancet 2017 (OAK studien)
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CheckMate 640
120

100
80

60
Adenocarcinom

ventrikel,

40
esofagus, GEJ

20

Andel patienter med behandlingsrelaterad
bivekrning (%)

CT + Nivo CT

Janjigian et al Lancet 2021, Vol.398 (10294), p.27-40



Hur dodliga ar dem?

100 -
Ipilimumab
80 - Anti-PD-1
s Combination
S 604
g Median time to onset
=4 Ipilimumab: 40 days
E 401 Anti-PD-1: 40 days
< Combination: 14.5 days
= ‘—'ﬁ_\_\;
—
0—'_ T T T T T ’_—‘ﬁ
100 200 300 400 500 600
Days
No. at risk
Ipilimumab 15 2 0 0 0 0 0
Anti-PD-1 34 11 5 2 2 2 0
Combination 6 0 0 0 0 0 0
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E Cases and fatality rates

Colitis€

Pneumonitis
Hepatitis
Hypophysitis
Neurologic
Adrenal
Myositis
Myocarditis
Hematologic

Nephritis

1500

 Mortaliteten beraknas till ca 0,3-1,3%

T 1

1000 500 0 25 50

Number of irAEs Reported Fatality Rate, %

Wang et al, JAMA Oncol 2018
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* Immunterapi ar antligen ett vanligt behandlingsalternativ for
onkologer.

* Fortfarande nagot begransad effekt hos patienter med esofagus och
ventrikelcancer.

* Forutsagande faktorer som CPS och MSI-H behovs for att battre valja
ratt patient.

* Biverkningarna ar utmanande pga den férandrade karaktaren och
behandling i kombinationer.



O

sec e Karolinska KA KA

g?%%is Institutet ROLINS
NNQ\‘E!‘Q

Karolinska Comprehensive Cancer Center

Tack for uppmarksamheten!

Fragor? Kommentarer!
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