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Cancer Treatment Side Effects Related to Inhibiting
Dividing Cells

Normal Cell Division




Cancer Treatment Side Effects Related to Inhibiting
Dividing Cells




Immunotherapy = Immune cell kills a
cancer cell

cytotoxic T cell

cancer cell




Immunotherapy does not directly
treat cancer, it only turns up
Immune system



Blocking both CTLA-4 and PD-1
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What kind of side
effects happen?



All organs can be involved
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What do they
look like and why
do they happen?






Development of vitiligo

|

Related to outcomes with
PD-1?

Lo et al. JAMA Oncol 2015
Sanlorenzo M et al. JAMA Dermatology 2015




Development of vitiligo




Diarrhea and Colitis

Slangen et al., World J Gastrointest Pharmacol Ther, 2013



Bacteriodetes is associated with less colitis
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Headache/Fatigue is endocrinopathy
until proven otherwise

Weber et al. JCO 2012, reprinted from Blansfield J Immunother 2005
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Often hyperthyroid (thyroiditis) then
hypothyroid
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When do side
effects happen?



Most nivolumab side effects happen
in first 3 months
(Any Grade; N = 474)
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Most nivolumab + ipilimumab side
effects happen in first 3 months

Skin

{n=233)

Gl

{n=73)

Hepatic

{n=76)

Endocrine

Circles {n=21)

indicate

) Pulmonary

median (n=6)
and bars

indicate Al

(n=7)
ranges

(Any Grade; N = 448)

3.1(IQR, 1.0, 8.0; min-max, 0.1-55.0)
7.1{IQR, 4.3, 10.6; min-max, 0.6-48.9)

8.4 {IQR, 5.2, 12.1; min-max, 2.1-48.0)

i

114 (IQR, 6.7, 13.6; min-max, 2.9-19.1)

—

9.4 (IOR, 3.7, 19.9; min-max, 3.7-20.6)

16.3 (IQR, 4.1, 23.7; min-max, 3.3-29.0)

20 30 40

Time Since Study Iniiation {weeks) Sznol et al. Journal of Clin Oncol 2017




Increasing T-cell activity against
antigens that are present in tumors
and healthy tissue
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Peripheral cytokines associated with adverse events
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What do | do if | have a problem?



Important Publications

ology 28 (Supplement 4): W119-v142, 2017
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Managing toxicities associated with @
immune checkpoint inhibitors: consensus
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Immunotherapy of Cancer (SITC) Toxicity
Management Working Group

I. Puzanov'®, A. Diab?", K Abdallah®, C. O. Bingham IIl%, C. Brogdon®, R. Dadu?, L. Hamad', S. Kim?, M. E. Lacouture®,
N. R. LeBoeuf’, D. Lenihan®, C. Onofrei’, V. Shannon?, R. Sharma', A W. Silk'?, D. Skondra'®, M. E. Suarez-Almazor?,
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Toxicity Management Warking Group
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National Comprehensive Cancer Network (NCCN)
Guidelines
WWW.Nnccn.org

National
Comprehensive
NCCN | Cancer

Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
in partnership with the American Society of Clinical Oncology (ASCO)

Management of
Immunotherapy-Related
Toxicities
(Immune Checkpoint Inhibitor-Related Toxicities)

Version 1.2018 — February 14,2018

NCCN.org




uptodate.com

hitps//www.uptodate.com/contents/search

Search - UpToDate ’ | |

File Edit View Favorites Tools Help X @Cum’er’( - @Seled

15 £ Crew delivers baby mi... ¥ Br B~ 0 & v Pagev Sofetyv Toos~ @

Langusge | Help A

Welcome, Memorial Sloan Keflering Cancer Cenfer  Login

Contents | Patient Education | What's New = Practice Changing UpDates | Calculators | Drug Interactions

Search UpToDate

side effects of immunotherapy n
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Does
Immunosuppression
hurt immunotherapy

benefit?



Immunosuppression Does Not Seem to
Affect Nivolumab Efficacy

Table 2. Impact of Treatment-Related Select AEs and IM Use on Response to Nivolumab Therapy

Grade 3 to 4 Treatment- Patients Receiving
Any-Grade Treatment-Related Select AEs* Related Select AEs Systemic IM

Any None 1-2 =3 Yes No Yes No
All Patients (N = 576) (n = 255) (n = 321) (n = 242) (n=13) (n=18) {(n = 558) (n=114) (n = 462)

ORR, No. of 181 (31.4) 124 (48.6) 57 (17.8) 113 (46.7) 11 (84.6) 5(27.8) 176 (31.5) 34 (29.8) 147 (31.8)
patients (%)

95% ClI 276 t0 354 423t0549 137t0224 403t05h3.2 54610981 97t0b35 277to356 21610391 27610363

= < .001 < .0001t = JOl0H |5 1.00 736

Abbreviations: AE, adverse event; IM, immune-modulating agent; ORR, objective response rate.
*Data in these columns are for patients with the indicated numbers of any-grade treatment-related select AEs: any AE, no AEs, 1-2 AEs, and = 3 AEs.
tVersus no treatment-related select AEs.

Weber JS, et al. J Clin Oncol. 2017.




Steroids (to treat side effects) do not
seem to affect ipilimumab efficacy
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BUT High Dose Steroids (>7.5mg daily) for Ipilimumab
Hypophysitis was Associated With Worse Outcomes (n = 98)
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What are the consequences of
iImmunosuppression?



Opportunistic infections are possible

1B 05 b

Ipilimumab 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




What about safety in patients
with autoimmune
conditions?



Safety in patients with
underlying autoimmunity

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



When is it safe to restart
immunotherapy after toxicity?



38 patients with NSCLC who discontinued PD1/PDL1
due to toxicity and retreated with PD-1

26% recurrence rate of same irAE that caused discontinuation

84% improved to grade 1 or resolved but some recurrent toxicities
were severe with 2 treatment related deaths

No clear association between intensity of prior toxicity and likelihood
of recurrent toxicity

No clear benefit to resuming PD-1 in patients who responded prior to
initial toxicity

Santini et al. Cancer Immunol Res 2018




Future Questions

* How can subspecialty care be integrated into
oncology care?

 What can immunotherapy side effects teach us
about autoimmune disease?

* Long-term complications?



