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Is Immune therapy an option for patients with
contra-indications?

Pr. Andrew G. Robinson (Staff Kingston General Hospital )
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Is Immune therapy the best option for this individual
patient at this time?

P _ Rationalization Oncology ‘I‘Z)esperlation Oncology
= “Clinical Trial Eligibility Only” All patients should have 10

4 | before they die”
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Review a systematic approach to making informed decisions
with patients largely excluded from the pivotal clinical trials
of immunotherapy and combinations.

Use that approach to lung cancer in patients with distinct
clinical entities:

Chronic infection
Al(auto immune) disease

Organ transplant
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1.What is the benefit and toxicity of this therapy compared to it's
alternatives in the absence of contraindications for this patient?

Clinical trial Data
Prognostic Scores/predictive markers
Single Agent 10, Chemo/lO, Doublet 10
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2. How may the underlying condition impact the benefit and toxicity?

Bcell/Tcell/Basic Science/Pathophysiology
Specialist (Disease) expertise

Patient Expertise

Critical Review of Literature/Case series/report
Disease > Drug > Cancer
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3. How may concomitant medications impact the benefit and toxicity,
what are the alternatives (if any) to these medications?

Pharmacist Expertise/ Patient Expertise

l.e. is a timely switch to another DMARD
with less T-cell toxicity an option?
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4. If this patient requires immune suppression for toxicity, are there
special considerations or risks?

Hep B, TB - ? high dose steroids
Previous steroid psychosis etc.

infectious disease specialists (i.e. suppressive therapy)
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5. Does the patient have the reserve to tolerate the expected or possible
toxicities of the immunotherapy?

Clinical Experience; patient values

Beware of “grade creep” when translating
clinical trials patients to real world patients
with less reserve
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6. If | proceed with 10 therapy, how do | monitor to intervene early if
complications arise?

Specialist Help, laboratory medicine
? what tests do | have timely access to that
can detect Al flare/infection flare/rejection
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INFECTIONS

HIV

HEPATITIS B
HEPATITIS C
TUBERCULOSIS
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HIV

acute infection, latency, HAART, immune reconstitution, AIDS
Trials and small Case series — Lung Cancer (10 patients), melanoma

Did disease affect efficacy? 3/7 responses (3/4 in high PD-L1)

Did disease affect toxicity? Only one patient was HAART naive,
but no evidence of reconstitution syndrome (IRIS)

My approach — Pr. Andrew G. Robinson’s

*Manage with HIV team, use HAART
*Unlikely to be MORE toxic than chemotherapy in this population

HAART highly active antiretroviral therapy h




l ﬁ SL : g @ l IASLC 19th World Conference on Lung Cancer
“vf""’ Q«: September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.1ASLC.ORG H#WCLC2018
Hepatitis C
Chronic Infection

Cirrhosis
Extra-Hepatic Manifestations (immune mediated)
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Hepatitis C
No discernible effect on checkpoint efficacy, small numbers

Some evidence of anti-viral activity of PD-1 blockade,
some evidence of hepatitis
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My approach — Pr. Andrew G. Robinson’s

Refer to hepatologist.

Can treat before antivirals if needed.

Can use antivirals if flare.

Monitor liver function (?Monitor viral load), Monitor/consider extra-hepatic
manifestations
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Hepatitis B

Acute, Chronic, HBeAg positive, Immune Tolerance/Immune
Clearance/Immune Escape etc.

HCC (Clinical Trials); reports from endemic areas

Viral Load < 100 (inclusion criteria); all Chronic Hep B
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Higher rates of hepatic dysfunction (10-30%)

Significant risk of reactivation if steroids/immunosuppression

My approach — Pr. Andrew G. Robinson

test for Hepatitis B, treat with antivirals, treat with PD(L)-1
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Tuberculosis

TB disease/Latent TB/hepatotoxic meds

Multiple case reports of activation during PD-1 treatment; incidence not
known.

Risk of reactivation with immunosuppression, risk of exaggerated
Immune response.
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Latent TB — Options —

treatment for LTB if time (3 months)
Single Agent IO +/- LTB treatment if needed

Active TB —
treat active TB

start IO ~3-4 wks after
prepare for hepatotoxicity
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Chronic Infections

Unless profound immunosuppression, unlikely to impact efficacy; may impact
toxicity.

Concomitant medications — Overlapping toxicity, unlikely to impact efficacy.

Risk of steroids/immunosuppressants — may be significant

Monitoring — Organ monitoring, viral monitoring
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Auto-immune diseases (80-100)

Different patterns of relapse/etiology/organ/morbidity
Prevalence: ~ 10-15% (of lung cancer patients)

Largest Series —
56 lung cancer patients over 3 years at 5 large academic centers.
123 patients in 49 publications (all cancer)
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Abdel-Wahab
all tumour types
both CTLA4 and PD(L)1

75% flare OR IrAE OR both. 50% continued
No difference - active versus inactive disease.

Immunosuppressive therapy = fewer adverse events

Corticosteroids worked; 16% required other suppressive




l ﬁ SL : § @ l IASLC 19th World Conference on Lung Cancer
“vf""’ Q«: September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG #WCLC2018

JCO Leonardi (Lung Cancer; PD(L)1) 55 patients

55% flare OR iIrAE OR both
20% on immunosuppressives at baseline
Predominantly rheumatoid, skin, endocrine (90%)

Symptomatic at baseline — 50% flare ORR 22%

im%
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Conclusions

In selected patients, PD-1 axis therapy may be safe.

Symptomatic at baseline (worse disease) = higher rate of
worsening.
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Patient with Rheumatoid Arthritis on Etanercept

There is a risk of flare of arthritis secondary to 10.

Life threatening iRAE’s are rare (biology, weak evidence)
Etanercept may lower efficacy (unclear)

Consider change if feasible.

(biology/pharmacology, no evidence)

No significant increased risk with steroids

Reserve for toxicity may be impacted depending on severity.

Monitor — discuss with Rheumatologist h !
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Patient with Relapsing/Remitting MS on Beta-IFN

« Small case reports in MS, no worsening.

« MSis T cell dependent at this stage (B cell later in evolution).
 Beta-IFN — not associated with Ol's, works on T cells

« Steroids may worsen muscle weakness etc. may have less reserve.

 Self-monitor for symptoms, unclear role of biomarkers/MRI
 In context of lung cancer — if no other treatments available, and high
chance of working, may be worth the risk but +++ care needed.

ni
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Pulmonary Fibrosis
Toxicity may increase. May be safe in some

POSTER P1.01-49. Komiya et al.

12 patients with IPF or Radiation Pneumonitis.
50% (6) had flare requiring steroids (1 death)
Not treated with immunosuppressants
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Solid Organ Transplant (Ontario Data)

Lung Cancer 21% of cancer deaths
SMR 2

60% kidney; 23% liver; 9% heart; 8% lung

Standardized mortality ratios (SMR)
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Solid Organ Transplant

PD1 axis, CTLA-4
Multiple Case Reports (<20)
Not everyone rejects, but reported rates high

multiple factors influence rejection(organ type, age of rejection, donor

type/sex, immunosuppression etc.) h !



£
. “unanny

[ASLC

@ l IASLC 19th World Conference on Lung Cancer
Q«: September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG

#WCLC2018

Solid Organ Transplant

Risk of toxicity — Yes (++high)

Immune Suppressants - ?Reduce (as in post-transplant
lymphoproliferative)? Unclear

Risk of steroids, further immunosuppression.

?early and frequent monitoring.




£
’s"ﬁuum

[ASLC

@ l IASLC 19th World Conference on Lung Cancer
Q«: September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG #WCLC2018

Solid Organ Transplant

Renal — prepare for dialysis.

Discuss immunoreduction vs. continued immune suppression.

Hepatic/Cardiac/Pulmonary — Continue anti-rejection drugs, discuss risk.




I A SL : : é 1 IASLC 19th World Conference on Lung Cancer
< Q 4 September 23-26, 2018 Toronto, Canada
¢ |

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG #WCLC2018

Summary
Viral illnesses/Auto-immune Disease/Transplant
Literature is Sparse.
Individual Patient/Team Approach,|but structured decision making.

ssess benefit (trnials, predictive markers, prognostic markers)
Effect of Disease on Response or Toxicity (biology, experts, case reports)
Effect of Medications on Response/Toxicity (pharmacology, experts, biology,
case reports)
Plan for/Assess Risk of additional immune suppression.
Assess reserve to handle toxicity (underlying organ function/ “protoplasm™)

Individualize monitoring plan if needed.

\,
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How can we Minimize Toxicity
on our High Risk Patients?

Massey Nematollahi
O Clinical Nurse Specialist
Brampton Hospital
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Immunotherapy

« Significant impact in patient’s outcomes
» Durable tumor responses

« Severe irAE’s in some cases

» Rapid broadening
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« Early recognition of symptoms and frequent

monitoring is key to irAE management' - .—
» Patients need to be their own advocates' - o e -
* Patient education and materials are needed I = N
to assist in irAE-3: N\,
— Recognition
— Management M

— Monitoring v =
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Community Oncology Setting S non

» May not have accesg to the variety of
sub-specialists as those in " -
highly-populated, academic centres ﬂmﬂmﬁﬁ

*|First point of contact'fnr cancer patients

experiencing complications are often:

— General practitioners, hospitalists,
emergency room staff or pharmacists

» To minimize complications from
immuno-oncology therapies, centres
need a:

— Proactive approach
— Comprehensive management process
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Multidisciplinary Care for irAEs

Bl AU D= DR G DY
SUPPORT T

= Specific and urgent nature

of irAE management
requires coordination with

various healthcare teams'?

- Grade >1 toxicities often
require sub-specialist
expertise’

« Sub-specialist referral is

important to help optimize
patient care'?

Endacrinologists

- May need to define and seek
support of local organ specialists’

Organ specialists may include:
pr Ophthalmologists

Meurologists
Cardiologists
Pulmonologists

- Mephrologists
Hepatologists phrolages

Gastroenteralogisis

Dermatologists
Infectious disease

specialisis Rheumatologists

#WCLC2018
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Generating a standardized, reproducible, and
safe Implementation of iImmunotherapy in our
high risk population

im%
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Checklist for IO therapy program initiation

U General education program for all cancer - - ¥
centre clinic staff regarding 10 agents O Patient educator clearly identified

O Copies of irAEs treatment algorithms developed/distributed ~{d Patient education process developed

U Educate all staff interacting with patients O Should be performed by single, consistent
. . individual
O Follow-up process and single-most responsible Q  Periodic reint ducati
individual identified (eg, oncology nurse) eriodic rein orcement re-education
U Blood count checking protocol P
O Protocol for grade =2 irAE immediate follow-up O Patient education materials available
O  Back-up person identified for use
U Monthly healthcare team conferences O  Patient handouts, classes, and training
scheduled on status of each patient on IO agents videos
O Educational program for ER physicians, pharmacists, Q  Patient wallet card or drug ID

hospitalists, internists planned/ undertaken

U Back-up community consultants for each h

major irAE identified and informed




: : R CIOSK
Local healthcare professionals Directory

» Designate local sub-specialists sample Specialist Checklist

Who Wi” be inVOIVed With [0 Neurology
IrAE management

O
Ophthalmology

O Endocrinology O Cardiology

O Pulmonary

O Renal

* Develop local sub-specialty .
contact card/HCP directory Hepatology

[0 Gastroenterology

O Dermatolog

0 Rheumatology

HCP, healthcare professionals; irAE, immune-related adverse event.
1. Brigden M, Humphreys M and Imbulgoda A. Oncology Exchange. 2016;15(3):10-14.
2. Fecher LA, et al. The Oncologist. 2013;18:733-743. 43
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M ON IMMUNO-ONCOLOGY THERAPY”

Be aware of patients who hold the following materials informing you that they are on
immuno-oncology therapy:

+ Walletcard

+ Medical bracelet

« Immuno-oncology therapy letter

Immuno-oncology therapy may of i i suchas:

NEUROLOGICAL
Neuropathy

IrAE Postings in =

*Myasthenia

+Adrenal insufficiency
+Diabetes

o

‘q ’
|
N -v#
HEPATIC «Interstitial lung disease
+Transaminitis
*Hepatitis RENAL

*Nephritis
Renal failure

e
[
=

SKIN
*Dermatitis (rash)
*Pruritus GASTROINTESTINAL
*Psoriasis «Colitis
«Vitiligo *Pancreatitis
+Stevens-Johnson Gastritis
Syndrome
MUSCULOSKELETAL
HEMATOLOGICAL +Arthritis
“Anemia *Myositis
*Thrombocytopenia *Swelling
Neutropenia
of q prompt with a medical
and may require initiati f high dose cor ids.

Referral to the approp! ialty may be req
Please contact:
Name (Oncologist/Oncology Nurse/Cancer Centre)
Contact Information
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All patients that are offered I-O are
enrolled in the immunotherapy clinic.

Baseline visit Standardize biochemical monitoring

Base“ne 1O Pa ne| Proactive reporting of irAE
La nguage Specific education Pathways for irAE management
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OF CANCER IMMUNOTHERAPY

If you are on cancer immunotherapy, you should monitor and report urgent side effects of
these drugs, suchas:

LUNGS

«Shortness of breath
«Chest pain
HORMONES “New or worsening cough

Patient teaching and
handouts

+Dark, tea-coloured urine
+Yellowing of the whites of eyes
*Right-sided abdominal pain
+Easy bleeding/bruising

DIGESTION
+Frequent, watery stools
*Dark. tarry, or sticky stools
+Nausea/Vomiting
~Pain/Tenderness in abdomen

+Bistered/peeling skin

*Swelling

*Muscle or joint pain
*Muscle weakness

You may use this chart as a guide for reporting your symptoms.

Record & discuss c ci
at next appointment

Go to Emergency Room

INo improvemen
(24 hrs): itchy
[More than 2-3 bowel Blood (dark, tarry), mucus;
jmovements above normal pain
iRight-sided abdominal pain Yelowing in whites of eyes.
. dark or tea-coloured urine
INew cough Sudden shortness of breath | ~

Hormones increased fabgue (Chest pain. heart irreguiarities
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@CI0SK

Dear Colleague
(Mr Mg Name Famiy name) has been put under the following immuno-oncology drugs

Immuno-oncology therapy may increase the risk of immune-relaled tosicies, which may be
life-threatening and require urgent management
These adverse events are different from those encountered with standard chemotherapy or
targeted therapy, and can occur during of following treatment
Any ongan system is af risk including, but not Emited fo

3 Lungs (pneumonstis, pleuritis, sarcoidosis)

= e (colifis, ileitis.
3 Liver (hepaitis)
a
Q

Skin (rash_ Stevens-Johhson syndrome)

, adrenal i type 1
diabetes melitus)

Renal (intersitial nephritis)
Blood ic anemia,

mmuno-Oncology T

Ci 3
Ophthalmologic (uveitis, sclerifis, episcleritis, conjunctivitis, redinitis)

oo

o

o

Management of immune-related toxicities requires prompt coordination with a medical
oncologist with initiation of high dose corticosteroids.

Referral to the appropriate subspecialty may be required.

For further i ion or in case of , please contact
Name of OncologistOncology Nurse/Cancer Centre:

Cont

act information:

Thank you for assisting in the care of this patent




Patient Call-Back
Questionnaire

Adapted from BC Cancer Agency: Patient Monitoring Checklist

This checklistis intended for healthcare professionals to use prior to dosing each patient and at any ®CIOSK
follow-up visit or call with the patient to identify some signs and symptoms associated with adverse COMMUNITY
reactions related to immuno-oncology therapy. Adverse reactions from immuno-oncology therapies IMMUNOQ-ONCOLOGY
may differ from those observed with chemotherapy and targeted therapy and may require SUPPORT KIT
immunosuppression. Early identification of adverse reactions and intervention are important for the

safe use of immuno-oncology therapies.

Please note: this checklistis not meant to be all-inclusive.

If the patient responds “Yes” to any of these questions, consult the patient’s oncologist before

administering further immuno-oncology treatment.

LUNGS

*Have you had any shortness or breath or trouble
breathing? Yes/ No

+Do you have new or worsening cough? Yes / No

/ ENDOCRINE
*Have you had persistent or unusual
headaches? Yes / No
*Any dizziness or fainting? Yes / No
«Any unusual weight loss/gain? Yes / No
*Any changes in your eyesight? Yes / No
*Have you felt hotter or colder than usual?
Yes/ No
*Have you felt tired/sluggish? Yes / No
*Have you felt your heart racing? Yes/ No
*Have you had a change in hunger/thirst?
%s! No

LIVER

*Has your urine been darker than
normal? Yes / No

*Do you notice your skin or whites of
your eyesturning yellow? Yes/ No
*Do you have pain on the right side of

SKIN your belly? Yes/ No
+Do you have a rash? Yes / No *Do you easily bruise or bleed? Yes/ No
Where?

+Does your skin itch? Yes/ No
+Do you have skin blisters
or peeling? Yes / No

ﬁHER

*Any fever or chills? Yes/ No
*Have you experienced additional
swelling? Yes /No

*Any change in pain
frequency/severity? Yes / No

*Do you have sores or dryness in your
mouths? Yes / No

*Do you have any other troublesome
symptom(s) that | have not asked you
about today? Yes / No

*Are you taking any new medications?
Yes/ No

If yes, which and how often? /
\ 4 \ j 48

DIGESTION N\
*How many times do you have a bowel movement
each day?

Is this differentthan normal? Yes / No

«Do you have watery or foul-smelling stools?
Yes/ No

«Are your stools dark, tarry or sticky? Yes / No
*Have you experiencedany pain in your belly?

Qesi No
/NOTES )

\




. @ CIOSK
Patient Wallet Cards and ID Bracelets it

W T N N N N NN N NN N NN NN R NN N NN NN R NN R R S R S R, S TN NN NN N N N N S N N S N NN N SN NN N SN NN N SN NN SN SN RN R,

-’ ~ - N
/’Name, Family name: \\ /’ o _ \\
" Immuno-oncology therapy drug(s): \| 'l | am receiving immuno-oncology (I0) therapy. 1
1 | am currently receiving immuno-oncology therapy, which may increase 1 1
1 the risk of occurrence of immune-related side effects, such as: 11 :
: 0 CP:nﬁtL'lm(anlltls ('”ﬂ?mm‘ﬂﬁ” of :)he lungs) : : Please contact my oncologist inmediately before treatment.
. olitis (inflammation of the gu I
: e Hepatitis (inflammation of the liver) 11 My Name: [ ] I
1 ° Nephritis (inflammation of the kidneys) : : 10 Drug: 1
1 o Endocrinopathy: hypophysitis, thyroid dysfunction, diabetes, | | ug: [ ] 1
: adrenal insufficiency (inflammation of the hormone producing : : Oncologist: [ ] :
organs) 1
: . Cutaneous rash (inflammation of the skin) : : Contact: 1
I Other immune-related events may also occur (ie, cardiovascular, 1
! . 11
1 neurologic, hematologic, ophthalmologic, rheumatologic). 11 :
I The management of these immune-related adverse events is | I
1 e . . A 1
\ specific and sometimes urgent. It absolutely requires coordination 11 1
with the health care team that has prescribed the treatment:
\ with the health hat h ibed th ;9 ]
\_Prescriber ID and contact information (reported at the back of this card) o \ ,’
~ 4 ~ ' g
B ———— B R ————
Adapted from Champiat S, et al. Ann Oncol. 2016;27(4):559-574. 49
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Key Takeaways

« Management toxicities on high risk population requires a multidisciplinary team to optimize
patient carei2

* Local sub-specialists should be consulted as soon as the diagnosis and treatment of irAEs
become difficult1

«  Comprehensive management process can minimize complications from IO therapies Includes:
patient/HCP education, follow-up plan, and clear delineation of responsibilities:

« Key component to process: patients should be contacted on a regular basiss

HCP, healthcare professionals; irAE, immune-related adverse event.

1. Champiat S, et al. Ann Oncol. 2016;27(4):559-574.

2. Fecher LA, etal. The Oncologist. 2013;18:733-743. h
3. Brigden M, Humphreys M and Imbulgoda A. Oncology Exchange. 2016;15(3):10-14.
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Platinum/pemetrexed/pembrolizumab is superior to
platinum/pemetrexed irrespective of PD-L1

TPS <1%
HR
Events  (95% Cl) P
Pembro/Pem/Plat  72.4% 0.75 0.0476
Placebo/Pem/Plat  85.7%  (0.53-1.05
1004 19.1%
90 5 15.7%
80 -
70 -
= B0+
w504
L.
o 40
30 -
204 median (95% CI) S ,
104 6.1 mo (4.9-7.6) —LI
5.1 mo (4.5-6.9)
D L} Ll T Ll L L}
0 3 B 9 12 15 1B 21

Gandhi, AACR 2018

KEYNOTE-189

100+ Pembro/Pem/Plat 31.0% 0.49 <0.00001 |
Placebo/Pem/Plat 52.4% R3S0SG
90. acebo/Femiria ]
169.2%
80+ 149.4%
70+ ’
60+
- i T Median (95% CI)
40+ - NR (NE-NE)
11.3 mo (8.7-16.1)
30+
20+
104
D L T L] Il L] LI L]
0 3 6 9 12 15 18 21

Co-primary endpoints PFS/OS



Avooofepartreia HOvo o€ aoBeveig pe

XnueloBgpatreia povo oe PDL-1>50%

ao0Beveig pe PDL-1>50%

v' Response: 19-32% Response: 48%

, Median PFS:10.3
v' MedianPFS:; 4.0 - 5.0 months

Median OS: 30months
v' Median0S: 7.9 - 9.9 months

1 year OS rate:70%
v’ 1-year OSrate: 33 -43%

KellyK et al, J Clin Oncol 2001; 19: 32108, ScagliottiGV et a, | Clin Oncol 2002 Reck M, etal. N Engl J Med 2016; DOI:

; o i 10.1056/NEJM0al606774; 2. Reck M, et al. ESMO 2016
20: 4285-91, Schiller ) et al, NEIM 2002; 346: 92-8; Scagliotti GV, J Thorac Oncol

2011; 6: 64-70; Soria JC, Ann Oncol 2013; 24: 20-30




XnuewoBepaneia povo
v’ Response: 19-32%
v MedianPFS: 4.0 - 5.0 months

v' Median0S: 7.9 - 9.9 months

v 1-year OSrate: 33 -43%

KellyK et al,J Clin Oncol 2001; 19: 3210-8, ScagliottiGV et al,J Clin Oncol 2002;
20: 428591, Schiller ) et al, NEIM 2002; 346: 92-8; ScagliottiGV, ) Thorac Oncol
2011; 6: 64-70; Soria JC, Ann Oncol 2013; 24: 20-30




Adverse Event Summary?

Brahmer WCLC 2017

Pembrolizumab
N =154

Chemotherapy
N =150

Median (range) treatment duration with initially
assigned therapy, mo

Treatment-related adverse events, n (%)
Srade 3—5
Serious
Ledto discontinuation
Ledto death

Immune-mediated adverse events,? n (%)
Srade 3-5
Ledto death

7.9 (0.03—28.8)

118 (76.6)

48 (31.2)

35 (22.7)

21 (13.8)
2 (1.3)

52 (33.8)

21 (13.8)
1 (0.8)

3.5 (0.03—30.5)

135 (90.0)

80 (53.3)

31 (20.7)

16 (10.7)
3(2.0)
8 (5.3)
1(0.7)

0

EDwring treatment with the initially assigned therapy.

Brrespective of attribution to treatment by the investigator.

Data cutoff: July 10, 2017.



Brahmer WCLC 2017

Treatment-Related Adverse Events?2
(210% in Either Treatment Arm)

50 -
45 4
o o
a0 4 B % Grade
S~ 35 1 é 1—2 3—4°
S 30 A é 7 Pembrolizumab -
S 25 7 Chemotherapy [l
-U 20 - % __ A
-G 7 g
E 15 T = %7/[_ é ? _ _
10 T g é = == E== g & %
5 - - _ %

2Dwring treatment with the initially assigned therapy
fTwo grade 5 treatment-related adverse events occ urredin the pembrolizumab arm (pneumonitis, sudden death) and 3 inthe chemotherapy arm (death, pulmonary seps
pulmaonary alveolar hemorrhage). D cutoff: July 10, 2017




Phase 1

Immune tolerance

Phase 2

Immune clearance

Phase 3

Immune control

Phase 4

Immune escape

Serology HBeAg positive
HBeAb negative
ALT (IU/mL) Persistently normal

HBeAg positive
HBeAb negative

Persistently or

intermittently abnormal

HBeAg negative
HBeAb positive

Persistently normal

HBeAg negative
HBeAb positive
Persistently or
intermittently

abnormal
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Checkpoint inhibitor therapy for cancer in solid organ transplantation recipients: an institutional
experience and a systematic review of the literature Journal for ImmunoTherapy of Cancer April 201
Noha Abdel-Wahab,

ResultsThirty-nine patients with allograft transplantation were identified. The median age was 63 years (range
14-79 years), 74% were male, 62% had metastatic melanoma, 77% received anti-PD-1 agents, and 59% had
prior renal transplantation, 28% hepatic transplantation, and 13% cardiac transplantation. Median time to CPI
initiation after SOT was 9 years (range 0.92—-32 years).

Allograft rejection occurred in 41% of patients (11/23 renal, 4/11 hepatic, and 1/5 cardiac transplantations), at
similar rates for anti-CTLA-4 and anti-PD-1 therapy. The median time to rejection was 21 days (95% confidence
interval 19.3—22.8 days). There were no associations between time since SOT and frequency, timing, or type of
rejection. Overall, 31% of patients permanently discontinued CPIs because of allograft rejection. Graft loss
occurred in 81%, and death was reported in 46%. Of the 12 patients with transplantation biopsies, nine (75%)
had acute rejection, and five of these rejections were T cell-mediated. In melanoma patients, 36% responded to
CPlIs.
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