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Ways to keep the T cells “active”

Activating Inhibitory
receptors receptors
CcD28 . CTLA-4
N, -
OX40 <y ,_ =
> GITR <l f T cell L= TIM-3
CD137 =% ’ Cb BTLA I
CcD27 &'\, : f(\Q VISTA
% HVEM LAG-3
Ago;’n}stic Blocking
antibodies T-ceali antibodies

stimulation

Mellman et al. Nature 2011
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What are the side effects?
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Hypophysitis \/ Encephalitis, Aseptic Meningitis

Uveitis -

Dry mouth/Mucositis
Thyroiditis/Hypothyroidism y /

Vasculitis

Pneumonitis

Thrombocytopenia/Anemia

Myocarditis

— Adrenal insufficiency

Nephritis

Hepatitis

Pancreatitis
Autoimmune diabetes

Rash and vitiligo

Enteritis

Colitis

— Arthralgia

o — Neuropathy
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Rash is usually on the trunk or proximal limbs and rarely
face

Sanlorenzo M et al. JAMA Dermatology 2015
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Vitiligo

Related to better PD-1 outcomes?
Lo et al. JAMA Oncol 2015
Sanlorenzo M et al. JAMA Dermatology 2015
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Vitiligo
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Diarrhea
and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013
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6/30/04 - Baseline (4.5 mm) 12/3/04 - Headache/fatigue (10.8 mm)

Weber et al. JCO 2012, reprinted from Blansfield J Immunother 2005
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Pneumonitis

2/21/2011 3/30/2011

Two doses of ipilimumab and four of nivolumab
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Radiologic Subtypes Representative Image Description

Discrete patchy or confluent
consolidation with or without air
bronchograms

Predominantly peripheral or
subpleural distribution

Cryptogenic
organizing
pneumonia-like
(n =5, 19%)

Discrete focal areas of increased

?’:’t:sr:isggr:)ronchovascular D I Ve rS e

markings e . o
Pneumonitis

s atlas Sorial i Presentations

Peribronchovascular infiltration,
subpleural reticulation

Honeycomb pattern in severe
patient cases

Ground glass
opacities
(n =10, 37%)

Interstitial
(n =6, 22%)

Centrilobular nodules
Bronchiolitis-like appearance

Hypersensitivity Tree-in-bud micronodularity

(n=2,7%)

Mixture of nodular and other
subtypes

Not clearly fitting into other
subtype classifications

Pneumonitis
not otherwise
specified
(n =4, 15%)

Naidoo et al. JCO 2017
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What to say to patients?

1. Immunotherapy causes inflammatory type reactions that can affect any organ
that last from weeks to months.

2. Effects on hormones may be permanent and require supplements.

3. You may need steroid creams or to take steroids by mouth or other
immunosuppressant drugs.

4. Most side effects can be dealt with at home.
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Most common side effects

1. PD-1: Rash, Tired, Achy joints

2. Combination ipilimumab + PD-1: Diarrhea, inflammation of liver, rash
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When do they happen?
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Time to Onset of Select Treatment-related AEs
for Nivolumab
(Any Grade; N = 474)

5.0 (0.1-57.0)
Skin (n = 155; 33%) @

7.3 (0.1-37.6)
Gastrointestinal (n = 66; 149%) @

Hepatic (n = 19; 49%)

8.9 (3.6—22.1)
Pulmonary (n = 9; 29%) I @

Endocrine (n = 36; 89%)
15.1 (3.9-26.4)
Renal (n = 8; 2%) : @

0 10 20 30 40 50 60
Weeks

Weber et al. Journal of Clin Oncol 2016
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Time to Onset of Select Treatment-related AEs
for Nivolumab + Ipilimumab

3.1 (IQR, 1.0, 8.0; min-max, 0.1-55.0)

> N i
{n =33) 1
7.1 (IQR, 4.3, 10.6; min-max, 0.6-48.9)

Gl|, .
(n=73)|" :

8.4 (IQR, 5.2, 12.1; min-max, 2.1-48.0)
e | — i
(n =76) '
11.4 (IQR, 6.7, 13.6; min-max, 2.9-19.1)
Endocrine | -. |

{n=21)
9.4 (IQR, 3.7, 19.9; min-max, 3.7-20.6)
ey | R

(n =6)
16.3 (IQR, 4.1, 23.7; min-max, 3.3-29.0)
ere | i
(n=7)
0 10 20 30 40 50 60

Time Since Study Initiation (weeks)

Sznol et al. Journal of Clin Oncol 2017
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What do you do if they happen?
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Intravenous solumedrol or
additional immunosuppression

Hold ICB
Mild irAE
Continue ICB Increasing immunity
ICB Start against healthy tissue
Elevated immunity without significant

irAE

Normal immunity
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DIARRHEA MANAGEMENT

ALGORITHM

Patient complains
of diarrhea or
blood in stool

Rule out
clear non-IRAE
causes

for non-IRAE cause

Grade of
diarrhea

Treat Treat

symptomatically symptomatically
without steroids without steroids

v

Continue Resolved to
ipilimumab .
as per protocol

I

= Grade 17

Stocl WBC, stool
L calprotectin,
consider endoscopy

Likely Ceolitis?

Specific treatment g

v

Continue
ipilimumab
as per protocol
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side effects of immunotherapy u

In an all-new episode of UpToDate Talk, members of our clinical faculty discuss the
following imporiant updates:

* Treatment for acute otitis media in young children (Dr. Sheldon Kaplan)
* Tencfovir alafenamide for the treatment of chronic hepatitis B virus infection
(Dr. Anna Lok)
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Patients (%)
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o

Proportion of patients with grade 3/4
toxicity with ipilimumab + nivolumab
combination decreases over time

I I I I I ] I I 1 I I I I i I I I I I ] I
P P S S SRR L LRI PSPt S 2P O S @Qé’ <,_;'153‘ %fé" @@Q’Qgﬁ

Time (days) .
Sznol et al. Journal of Clin Oncol 2017
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Patients With Grade 3/4
Treatment-Related Select AEs (proportion)

o

Mo. at risk:
Endocrine
Gl
Hepatic
Pulmonary
Renal
Skin

% Resolved
AE Median (95% CIl) Overall Treated With IMs
—&— Skin 39(2.1t06.1) 270f33(81.8) 23 of 29 (79.3)
Gl 3.6(2.0t04.3) 690f73(94.5) 62 of 65 (95.4)
=&= Hepatic 4.3(3.1t05.6) 740f76(97.4) 52 of 52 {100)
—&= Endocrine 15.1 (4.6to NA) 130f21(619) 9 of 16 (56.3)
=&= Pulmonary 4.5(0.3t010.1) 6 0f6(100) 5 of 5 (100)
== Renal 1.9 (0.4 to 3.6) 7 of 7 (100) 4 of 4 (100)
= o606 )
& & s ©
T | I||I T T I I I T T I I I T T 1 1 | | T I | | | T I I 1 I T T
3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 9
Time to Resolution Since AE Onset (weeks)
2117 13121210 9 7 7 7 7 6 6 5 4 3 2 2 2 2 2 2 2 2 2 2 0 0 00 0 0 0
7338 14 6 4 4 4 3 3 33 2 1111111711171 110000000 0
76 51281 8 5 4 3 3 0 0 0 0 0O 0 0 0O OO O O O OO GOGUOTUOTG OT OT OTG OO OO
6 3 3 100000O0GO0O0O0O0GO0O0O0O0O0TO0TO0OTO0OO0OTO0O0OTGO0OOTO0TO0GOOTO O0 o SznoletallJournalof
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Does immunosuppression blunt
immunotherapy favorable effect?
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Steroids (to treat side effects) do not seem to affect
ipilimumab efficacy

QOverall Survival
(probability)

No. at risk
No toxicity
Any toxicity

C

Treatment-Failure-Free
(probability)

No. at risk
No toxicity
Any toxicity

1.0 == No toxicity
Any toxicity
0.8 P=.60
0.6
0.4 +
-
b
0.2 - -
(o] 6 12 18 24 30
Time (months)
49 31 20 12 4 1
213 136 82 47 15 1
1
1.0~ == No toxicity
Any toxicity
0.8 P=.86
0.6
0.4 +
0.2 +
- °
o] 6 12 18 24 30
Time (months)
45 15 6 4 2 1
188 66 28 17 6 1

Overall Survival
(probability)

No. at risk
No steroids
Steroids

D

Treatment-Failure-Free
(probability)

No. at risk
No steroids
Steroids

1.0 T,
0.8 +
0.6 +
0.4 +

0.2

=== No steroids
Steroids

P=.97

182

117
50

12 18
Time (months)

71 42
31 17

24 30
13 1
6 1

== No steroids

163
70

51
30

Steroids
P= .07
§
1'2 1'8 2'4 3'0
Time (months)
19 12 5 1
15 9 3 1

Horvat et al. J Clin Oncol 2015
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Immunosuppression does not seem to affect
hivolumab efficacy

NIVO monotherapy NIVO monotherapy
with immunosuppression to without immunosuppression to
treat a side effect treat a side effect
N =139 N =437
40 (28.8) 141 (32.3)
ORR, n (%), [95% Cl] [21.4-37.1] [27.9-36.9]
BOR, n (%)
CR 7 (5.0) 22 (5.0)
PR 33(23.7) 119 (27.2)
SD 31(22.3) 102 (23.3)
PD 63 (45.3) 173 (39.6)
Not evaluable 5(3.6) 21 (4.8)
, _ NR 22.0
Median duration of response, mo (95% Cl) (9.3-NR) (22.0-NR)
Median time to response, mo (range) 2.1(1.2-8.8) 2.1(1.4-9.2)

Weber et al. Journal of Clin Oncol 2016
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Does stopping immunotherapy
hurt patient outcomes?
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Most responses continue after stopping immunotherapy due

Patients

to toxicity

Society for Immunotherapy of Cancer
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— (@] =
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(@]
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— =
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(@]
2 - °
..
— On treatment
) © Off treatment
3 — @ First response
- — » Ongoing response
-
-
1 1 1 1 1 1 1 ] 1 1
8 16 24 32 40 48 56 64 104 112

Time (weeks)

Schadendorf, .... Postow JCO 2017
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PFS and OS * '
in patients 5o
stopping io
d UE to ) 12 _ 3 6 5 12 15 18 21 24 27 30

Time (months)

o o L
toxicity Is
Discontinued because of treatment-related 96 74 50 41 32 29 26 18 5 ) 0

AE during induction phase

n Ot WO rse . 2‘33 139 121 109 99 96 83 a8 20 2 0
than X3
patients 5 5

20 -| —A&— Discontinued because of drug-related AEs during induction
10 A Did not discontinue because of drug-related AEs

(0] 3 6 9 12 15 18 21 24 27 30

continue

No. at risk:

Discontinued because of drug-related AEs

: z = 98 93 88 84 69 66 64 52 23 o} o}
during induction

233 201 175 162 152 148 140 117 50 6 o

Schadendorf, .... Postow JCO 2017
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Is it safe to restart immunotherapy
after toxicity resolution?
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Toxicity profiles in patients restarting PD-1 after ipilimumab
+ PD-1 combination toxicity

45
40
35
30
25
20
15
10

5
el m B o mm DB

Colitis Hepatits  Hypophysitis Rash Pneumonitis Cther

On CTLAYPD-1
Recurmed with PD-1

= De Movo with PD-1

% Experiencing irAE

Pollack, Betof, et al. Ann of Oncol 2017
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What are risks of
immunosuppression?
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Possibility of Opportunlstlc Infectlon

3702012 C&F23S CRT1N

i —

{b) t3)

* |pilimumab diarrhea treated with prednisone and infliximab, subsequent
Aspergillus fumigatus infection treated with voriconazole

* Consider prophylaxis for PCP (Bactrim, atovaquone) in patients on 20mg of
prednisone for at least 4 weeks (Category 2B from NCCN)

Kyi and Postow JITC 2014
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What about safety in patients with
autoimmune conditions?
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1. Knowledge is limited since patients with
autoimmunity not included in clinical trials

2. Retrospective studies suggest it may be safe

3. Risk/benefit discussion with patients

Kyi and Postow JITC 2014
Johnson et al. JAMA Oncol 2016
Menzies et al. Annals of Onc 2017
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Future Questions

* Should patients stop after response?
* What are long-term complications?
* Preventative therapies for high risk patients?

* Mechanistic studies for specific treatments?



