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“Select adverse
events” allude to
toxicities that have
an autoimmune
etiology and require
careful monitoring
and specific

management
ctrataciac



Eventi avversi immunorelati irAE

Apparato

gastrointestinale:

* Diarrea

* Dolore addominale

* Sangue o muco nelle
feci

* Perforazione intestinale

Fegato:

* Elevazione degli enzimi
di funzionalita epatica
(AST, ALT), Bil tot.

Cute:

* Esantema maculo-
papuloso

* Prurito

* Vitiligo-like lesions

Sistema Endocrino:

* Astenia

* Cefalea

* Alterazioni dello stato
mentale

* Alterazioni tiroidee

* Turbe dell’alvo

Nervi periferici:

* |postenia mono/bilaterale
* Alterazioni sgnsoriali

* Parestesie
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Immunotherapy adverse events

Diarrhoea

Increased ALT

Grade 1-2 in light colours and grade 3-5 in darker colours

Dlplllmumab pllimumab + - Nivolumakb BF‘embrolizum-ab

Mivolumal

Fatigue

Mausea

Pruritus Rash

Grade 1-2 in light colours and grade 3=5 in darker colours

I:I Ipilimumab | gt . Nivolumab [lﬁ.-mbrclizumab

MNivolumalb

Colitis

Hvperthyroidism Hvpophysitis Hvpothvroidism

Prneumonitis




Comparing Treatment Toxicity

® Treatment-Related AE = Grade 3 or 4 AE = Discontinued due to Treatment-related AE* = Deaths due to Treatment
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Auto-immune Side Effects: Anti-PD1

1. Weber et al JCO 2016 in press; 2. Robert C et al ASCO 2016

All Grade = 70-85%
Grade 3/4 = 10-20%

J Lir . Sy
-"Ji VP b

Discontinuation 5-10% - ichenoi Rash

[ yris g ~15-20%
s Hypothyroid ‘w
Diarrhea 13% 5-10%

Renal <3%

Fatigue

VItIlIgO ~10% ~20-30%

-
i A 3\
/o
i v Ph |
|I ' Y
(\ o)
¥ _____l.; rfi
| ‘ .

Hepatic 4% Hypophysitis 0.2% Pneumonitis 2-4%  Neurological <1%
v ASCO ANNUAL MEETING 17 | #ASCO17  Presented by: Georgina V. Long, BSc, PhD, MBBS




All Grade = 96%
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Rare but potentially very severe/life-threatening events

* Systemic * Muscular — Rheumatologic
* Inflammatory syndromes Debilitati :
* Debilitating arthralgias
* Hematophagocytic lymphohistiocytosis . & &
* Serositis * Myositis
e Gl - * CNS
* Enteritis/bowel perforations + Ascending or multi-focal motor
* Pancreatitis neuropathy
* Lung — Severe pneumonitis * Myasthenia Gravis
* Cardiovascular * Optic neuritis
* Myocarditis/CHF . Uveiti
* Pericarditis vef IS' _
« Autonomic dysfunction * Radiation necrosis of SRS/GKRT-treated
* Skin- Stevens-Johnson Syndrome brain lesions

* Endocrine - DKA/IDDM * Hematologic (cytopenias)



Learnings from Ipilimumab oncologica

Treatment guidelines for the management of ipilimumab associated irAEs developed in
response to safety data obtained from >4,000 study patients

Developed in cooperation with external experts and implemented in
clinical trials

Specific to management of irAEs involving skin toxicities, Gl toxicities, hepatotoxicities and
endocrinopathies

Non-inflammatory aetiologies (e.g. neoplastic, infectious, metabolic, etc.) ruled out

irAEs well-characterised, medically manageable, and in most cases reversible by using
established algorithms

Effective management of severe irAEs based on:
Early recognition:
Educate patient on early reporting

Assess patients for appropriate signs/symptoms at baseline and before each dose
Frequent monitoring

Use of corticosteroids (and/or other immunosuppressive therapies) combined with either
delaying or discontinuing ipilimumab

BMS data on file; Chin K, et al. Poster presented at



Toxicity Profile for Pembro & Nivo

All grade Grade3/4 All grade Grade 3/4

diarroea 8 1 8-10 0-3
colitis 1 1 1 <1
hepatitis 1-3 <1 1-3 <1
pruritus 11 0 6-8 0-1
rash 10 0.2 4-11 0-1
pneumonitis 5 2 3-5 1-3
hypothyroidism 8 <1 4-7 0
hyperthyroidism 2-4 0 1-2 0
hypophysitis <1 <1 NR NR
Renal injury <1 0 0-4 1
Reumatological

myalgia 3 0 2.5 0-1

arthralgia 9 <1 5 NR
Fatigue 14 1 16 1-4
Anemia 3 1 2 1

Adapted from Spain L et al, Cancer Treatment ReviewsFeb 2016



Nivo vs PEM

Selected irAEs All grades, n (¢
Jermatologic
Pruritus 53 (10.7)
Rash 48 (9.7)
Dermatitis acneiform 13 (2.6)

Gastrointestinal

Diarrhea 40 (8.1)
-epatic

Increased ALT 11 (2.2)

Increased AST 15 (3.0)
despiratory

Pneumonitis 18 (3.6)
=ndocrine

Hypothyroidism 34 (6.9)

Hyperthyroidism 9 (1.8)
Seneral

Fatigue 96 (19.4)



Adverse Events are independet from

discontinuation

All adverse events 762 (93) 311 (38) 158 (19) 683 (92) 268 (36) 131 (17) 62 (95) 33 (51) 24 (37)

fS'LSE‘Z')'iO“S adverse events 309(38) | 223(27) | 158(19) | 257(35) | 185(25) | 131(17) | 42(65) 29 (45) 24 (37)

All select adverse events 282 (34) 37 (5) 5(1) 253 (34) 32 (4) 3 (<1) 22 (34) 3(5) 2(3)

All treatment-related

dverse events 439 (53) 59 (7) 1(<1) 403 (54) 52 (7) 1(<1) 27 (42) 4 (6) 0

All treatment-related SAEs 23 (3) 19 (2) 1(<1)* 18 (2) 14 (2) 1(<1) 3(5) 3(5) 0

All treatment-related select | 1gq (54 20(2) 0 181 (24) 16 (2) 0 14 (22) 2(3) 0
-&

All AEs leading to

discontinuation 87(11) 53 (6) 34 (4) 69 (9) 42 (6) 27 (4) 16 (25) 9(14) 7 (11)

All treatment-related SAEs

leading to discontinuation 14 (2) 12(2) 1(<1) 11(2) 9(1) 1(<1) 2(3) 2(3) 0

All treatment-related select

AEs leading to 12 (2) 11 (1) 0 9(1) 8(1) 0 2 (3) 2(3) 0

Maen Hussein et al, WCLC 2015; ORAL 02

*One fatal event was reported as drug-related respiratory failure, with known comorbidities of lymphangitic spread of tumor, recurrent pulmonary embolism,

G-bacteremia, pleural effusion, pneumothorax, or tumor progression. This patient’s death was classified as ‘Other-Multifactorial’ by the investigator.




oncologica

IRAESs: average time onset

* Average time to onset of irAEs is 6-12 weeks after
initiation of therapy

* Within days of the first dose
* After several months of treatment

* After discontinuation of therapy

* Severity: Can be mild and asymptomatic to severe and
life threatening



IRAESs: average time onset
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* Tossicita dermatologica grades in up to L

37.4% of patients r i.=.- —
onec
maculopapular rash with or without "“'“”“r.
symptoms (e.g., pruritus, burning,
tightness)

malattia dermatologica acuta grave caratterizzata
dalla distruzione brutale dello strato superficiale
della cute e delle mucose, dovuta a un’allergia
farmacologica nel 70% dei casi; la superficie
cutanea (SC) coinvolta permette di classificare la
malattia in: sindrome di Stevens-Jonhson (<10 %
SC) o sindrome di Lyell (= 30 % SC) ; le lesioni
comprendono eruzioni cutanee, distacchi =
epidermici ed erosioni mucose, tutte ad insorgenza =

Stevens-Johnson syndrome
and toxic epidermal necrolys acuta.
are reported in <1%

Vitiligo was reported to occur in both
CTLA-4 and PD-1 inhibitorclinical trials.
Toxicity can be permanent but does not
require interruption of immune checkpoint
inhibitor therapy or toxicity treatment




oncologica

Maculopapular rash in the fourth version of the CTCAE
classification:

e Grade 1: macules/papules covering < 10% the body surface area
(BSA) with or without symptoms (e.g. pruritus, burning, tightness);

e Grade 2: macules/papules covering 10%—30% BSA with or without
symptoms (e.g. pruritus, burning, tightness); limiting instrumental
activities of daily living (ADL);

e Grade 3: macules/papules covering > 30% BSA with or without
associated symptoms; limiting selfcare ADL;

e Grade 4: papulopustular rash associated with life-threatening
superinfection; Stevens-Johnson syndrome, TEN and bullous
dermatitis covering > 30% of BSA and requiring intensive care unit
(ICU) admission.

ESMO Guidelines 2017



oncologica

Histopathologically, skin reactions may be categorised into four broad
groups:

e Inflammatory skin disorders, which comprise a range of changes reflecting
acute, subacute or chronic inflammation of various patterns, associated with
variable epidermal changes, including psoriasiform or lichenoid reactions. A
lichenoid interface chronic dermatitis is a common finding;

e Immunobullous skin lesions akin to dermatitis herpetiformis or bullous
pemphigoid;

e Keratinocyte alteration—Grover’s disease /acantholytic dyskeratosis;

* Immune-reaction mediated by alteration of melanocytes (regression of
nevi, prurigo nodularis, tumoural melanosis and vitiligo)

ESMO Guidelines 2017



Tossicita cutanea invalidante

8 somministrazioni di Nivolumab
RP alla TAC



SKIN

Symptom Grade

Grade 1:
skin rash, with or without
symptoms, < 10% BSA
(see Figure 4)

Grade 2:
rash covers 10%-30% of BSA
(see Figure 4)

Grade 3:
rash covers > 30% BSA (see Figure 4)
or grade 2 with substantial symptoms

Grade 4:
skin sloughing > 30% BSA (see Figure 4)
with associated symptoms
(e.g. erythema, purpura, epidermal detachment)

Management escalation pathway

Avoid skin irritants,
avoid sun exposure,
topical emollients recommended

Topical steroids (mild strength) cream
od +/- oral or topical antihistamines for itch

Proceed with treatment

Supportive management, as ahove

Topical steroids (moderate strength) cream
od or(potent) cream bd +/- oral or topical
antihistamines for itch

Proceed with ICPi treatment

Withhold ICPi
Topical treatments as above (potent)

Initiate steroids:
if mild to moderate 0.5-1 mg/kg prednisolone
od for 3 days then wean over 1-2 weeks;
or if severe i.v. (methyl)prednisolone
0.5 -1 mg/kg and convert to oral steroids
on response, wean over 2-4 weeks

Recommence ICPi at G1/mild G2 after discussion
with patient and consultant

i.v. (methyl)prednisolone 1-2 mg/kg
Seek urgent dermatology review

Discontinue ICPi treatment

Assessment and Investigations

Physical examination
Exclude other causes, e.g. viral illness,
infection, other drug rash

As above
Consider dermatology referral and skin biopsy

As for Grade 1
Dermatology review

Consider punch biopsy and clinical photography

As for Grade 1
Dermatology review

Punch biopsy
Clinical photography

ESMO Guidelines 2017



oncologica

* Immune-related skin toxicity

* For grade 1-2 skin AEs, continue (at least 1 week) with
ICPis. Start topical emollients, antihistamines in the case
of pruritus and/or topical (mild strength) corticosteroid
creams. Reinitiate ICPi when < grade 1.

* For grade 3 skin AEs, interrupt ICPi and start immediate
treatment with topical emollients, antihistamines and
high strength corticosteroid creams [ll, B].

* For grade 4 skin AEs, discontinue ICPi (permanently),
consider admitting patient and always cemgdligelines 2017



TYROID 2% with ipilimumab and > 8.3% with PD-1 inhibitors

Baseline Endocrine Panel: Monitoring during treatment:
TSH, FT4, T3* TFTs Anti-CTLA4 (including combination with anti-PD-1)
- TFTs every cycle 0 n
Baseline abnormal values do not preclude - TFTs 4-6 weeks after cycle 4 (i.e. with restaging CT)
treatment; discuss with endocrinologist if uncertain Late endocrine dysfunction can oceur

*when indicated

Anti-PD-1/Anti-PD-L1

- TFTs every cycle for first 3 months, every second
cycle thereafter (in case of 2-weekly schedule)

- Cortisol as indicated by symptoms/falling TSH

Afalling TSH across two measurements with normal or lowered T4 may also suggest pituitary dysfunction and weekly
cortisol measurements should be performed (see also Figure 6)

If TSH is abnormal, refer to algorithm below. lodine from CT scans may impact TFTs

Thyrotoxicosis (DDx thyroiditis, Grave's disease):

Investigations: Anti-TSH Receptor Ab, anti-TPO Ab,
nuclear medicine thyroid uptake scan

Treatment: Propranolol or atenonol for symptoms; consider
carbimazole if anti-TSH Receptor Ab positive

Hypothyroidism: Low FT4 with
elevated TSH or TSH > 10 with normal FT4

Treatment: Thyroxine 0.5-1.5 pg/kg
(start low in elderly, if cardiac history)

Continue ICPA Painful thyroiditis — consider prednisolone 0.5 mg/kg and taper

If unwell, withhold ICPi and consider restarting
when symptoms controlled

v v v v v v

Normal FT4 Low FT4 Elevated FT4 Low FT4 Elevated FT4 Low FT4

A4 A4 Y4
) If no symptoms, repeat next cycle;
It no symptoms, repeat next cycle; {fii0 sinbne et fed cucle: Repeat If no symptoms, repeat next " "
If symptoms, consider thyroxine - g i p h ‘y : If still abnormal discuss cycle and check 9 am cortisol i syn:]?mrs h?er@yg:d:&ﬂ:; (may ?r:::‘lalcl::ti mlpﬁgmﬁzrism)
ifTSH > 10 symptoms, initiate thyroxine with endocrinclogist (may indicate hypopituitarism) beta blocker, thyroid Abs an

uptake scan

Withhold ICPi if patient is unwell with symptomatic hyperthyroidism

Subclinical hyperthyroidism {low TSH, normal FT4) often precedes
overt hypothyroidism

ESMO Guidelines 2017



HYPOPHISITIS

Symptoms

Severe mass effect symptoms,
i.e. severe headache, any visual disturbance

or
Severe hypoadrenalism,
i.e. hypotension, severe electrolyte disturbance

Moderate symptoms, i.e. headache
but no visual disturbance

or

Fatigue/mood alteration but haemodynamically
stable, no electrolyte disturbance

Management escalation pathway

Initiate i.v. (methyl)prednisolone 1 mg/kg after
sending bloods for pituitary axis assessment*

Analgesia as needed for headache
(discuss with neurologist if resistant to
paracetamol and NSAIDs)

Withhold ICPi

Oral prednisolone 0.5-1 mg/kg od after
sending pituitary axis assessment

If no improvement in 48h, treat as severe with
i.v. (methyl)prednisolone as above

Withhold ICPi

Await pituitary axis to confirm diagnosis but warn

patients to seek urgent review if unwell
Continue ICPi with appropriate HRT**

-
Vague symptoms
(e.g. mild fatigue, anorexia),
no headache
or

L Asymptomatic
-

Patient education (with assistance of a nurse practitioner):

“Sick day rules”, prescription and education for use of IM steroid if required
L Consider alert card or bracelet

Further assessment and management

MRI pituitary protocol
also exclude brain metastases)

Consider formal visual field assessment
(if abnormal patient to inform driver
licensing agency)

Aim convert to prednisolone and wean
as symptoms allow over 4 weeks to 5 mg

Do not stop steroids
Refer to or consult endocrinologist
Monitor TFTs

MRI pituitary protocol
(also exclude brain metastases),
visual field assessment

Wean steroids based on symptoms over
2-4 weeks to 5 mg prednisolone

Do not stop steroids
Refer to or consult endocrinologist
Monitor TFTs

Replace cortisol and/or thyroxine per
guide below**

MRI pituitary protocol
Refer to endocrinologist

ESMO Guidelines 2017




Immune-related endocrinopathies -

- In symptomatic hyperthyroism patients, usually grade 1 or 2,
interrupt ICPi, start beta-blocker therapy (propranolol or
atenolol/metoprolol). Restart ICPi when asymptomatic [IV-V, B].

- In the case of hypothyroidism, rarely > grade 2, start HRT
depending on the severity (50-100 pg/day). Increase the dose
until TSH is normal. In the case of inflammation of the thyroid
gland, start prednisone orally 1 mg/kg. Taper based on recovery
of clinical symptoms. Consider interruption of ICPi treatment
when symptomatic [IV-V, B].

- In the case of hypophysitis (rarely > grade 2), when headache,
diplopia or other neurological symptoms are present, start
(methyl)prednisone 1 mg/kg orally and taper over 2-4 weeks.
Start HRT depending on the affected hormonal axis
(levothyroxine, hydrocortisol, testosterone) [V, B].

- In patients with type | DM grade 3 to 4 [ketoacidotic
(sub)coma], admit to hospital immediately and start treatment
of newly onset type | DM [I, A]. Role of corticésMGiddeifes 2017



Hepatotoxicity

Ipilimumab of grade 2 hepatotoxicity was 2.5%
and grade 3-5 events was 2% in a phase lll clinical
trial.

PD-1 inhibitor in clinical trials was <5%

Liver function tests returned to grade 1 within 4-
15 days of initiation of corticosteroids, however
hepatitis did recur in two of the three patients Of
the 411 patients treated with pembrolizumab in a
clinical trial database, hepatitis occurred in 0.5%
of patients with complete resolution following
administration of corticosteroids

Hepatic function should be monitored prior to
each dose of ipilimumab, nivolumab or
pembrolizumab .

If an increasing trend in liver function tests is
noted, evaluation should be carried out to rule
out other infectious, non-infectious, and
malignant causes such as progression of disease.

laboratory testing for antinuclear antibodies
(ANA), smooth muscle antibody (SMA), CBC with
differential, CMP, direct and indirect bilirubin, and
gamma- glutamyl transferase (GGT)

. If hepatotoxicity is suspected, the frequency of
liver function test monitoring should increase to
every 3 days.

Computed tomography (CT) scans and liver



HEPATITIS

Symptom Grade Management escalation pathway Assessment and Investigations

' N
Grade 1: Continue treatment i If > ULN=3x ULN r in 1 week
ALT or AST > ULN-3x ULN PSR ™
\ J
g A
Re-check LFTs/INR/albumin every 3 days
Review medications,
Withhold ICPi treatment e.g. statins, antibiotics and alcohol history
Grade 2: : i
ALT or AST 3-5x ULN If rising ALT/AST when re-checked Perfqrm liver screen: Hepatitis A/B/C serology,
start oral prednisolone 1 mg/kg Hepatitis E PCR, anti-ANA/SMA/LKM/SLA/LP/LCI,
iron studies
Consider imaging for metastases/clot
\ J
Cease treatment 3
ALT/AST < 400 and normal As above; daily LFTs/INR/albumin
Grade 3: bilirubin/INR/albumin: oral prednisolone 1 mg/kg Perform US with Doppler
ALT or AST 5-20x ULN . -
ALT/AST > 400 or raised bilirubin/INR/low Low threshold to admit if clinical concern
albumin: i.v. (methyl)prednisolone 2 ma/kg J
s R
Grade 4: i.v. (methyl)prednisolone 2 mg/kg As above; hepatology consult
3 ALT or AST > 20x ULN Permanently discontinue treatment Consider liver biopsy
v,

Steroid wean:

- G2: once G1, wean over 2 weeks; re-escalate if worsening; treatment may be resumed once prednisolone < 10 mg

- G3/4: once improved to G2, can change to oral prednisolone and wean over 4 weeks; for G3, rechallenge only at
consultant discretion

Worsening despite steroids:

- If on oral change to i.v. (methyl)prednisolone

- If on i.v. add MMF 500-1000 mg bd

- If worse on MMF, consider addition of tacrolimus

- A case report has described the use of anti-thymocyte globulin in steroid + MMF-refractory fulminant hepatitis [31]

ESMO Guidelines 2017




Immune-related hepatotoxicity ond S len
- For grade 2 hepatitis, withhold ICPi and monitor AST/ALT
levels closely (1-2 times/week). When no improvement
over 1 week, start (methyl)prednisone (0.5-1 mg/kg).
Taper over several weeks under close monitoring of
AST/ALT and bilirubin [IV-V, B].

- For grade 3 hepatitis, discontinue ICPi and immediately
start with (methyl)prednisone 1-2 mg/kg. When no
improvement in 2-3 days, add MMF (Micofenolato
Mofetilel000 mg 3% daily). Taper immunosuppression
over 4-6 weeks under close monitoring of AST/ALT and
bilirubin [IV-V, Bl.

- For grade 4 hepatitis, permanently discontinue ICPi,
admit patient to the hospital and initiate
(methyl)prednisone 2 mg/kg i.v. Add MMF if no
Improvement is observed within 2-3 days. Consult
hepatologist if no improvement under double
Immunosuppression. Other immunosuppresstye, AicHes 5617

P A™rr~ 1 = - - =1 __ 7~ _ _ _ 1 . ... r . _é$Z" _ r



GASTROINTESTINAL

Mild (G1): i.e. < 3 liquid stools per day
over baseline, feeling well

Management escalation pathway

ICPi can be continued

—

Moderate (G2): i.e. 4-6 liquid stools per day over
baseline or abdominal pain or blood in stool or
nausea or nocturnal episodes

Outpatient management if appropriate
If unwell, manage as per severe
ICPi to be withheld

Severe (G3/4): i.e. > 6 liquid stools per day over
baseline or if episodes within 1h of eating

Requires hospitalisation and isolation until
infection excluded

ICPi to be withheld

Steroid wean duration:
- Moderate: wean over 2-4 weeks
- Severe: wean over 4-8 weeks

Steroids > 4 weeks:

Consider PJP prophylaxis, regular random blood
glucose, VitD level, start calcium/VitD supplement

> Symptomatic Mx: oral fluids, loperamide,
avoid high fibre/lactose diet

G1 and persists
> 14 days or G2 and
persists for > 3 days
Or worsens

Prednisolone 0.5-1 mg/kg (non-enteric coated)
or consider oral budesonide 9 mg od
if no bloody diarrhoea

Do not wait for sigmoidoscopy/colonoscopy to start

No improvement in
72h or worsening or
absorption concern

i.v. (methyl)prednisolone 1-2 mg/kg

Gastroenterology input and ensure
sigmoido/colonoscopy is requested

At clinician
discretion

No improvement
in 72h or worsening

Infliximab 5 mg/kg
(if no perforation/sepsis/TB/hepatitis/NYHA NI/IV CHF)

Can repeat 2 weeks later

Must have had flexsigmoido/colonoscopy prior

Other immunosuppressive treatment options:
MMF 500-1000 mg bd or tacrolimus

Assessment and Investigations

Baseline Investigations: FBC, UEC, LFTs, CRP, TFTs

Stool microscopy for leucocytes/ova/parasites,
culture, viral PCR, Clostridium difficile toxin
and cryptosporidia

Culture for drug-resistant organisms

Outpatients: Baseline tests as above
Consider in case of abdominal discomfort:
abdominal X-ray for signs of colitis

> Exclude steatorrhea
Book sigmoido/colonoscopy (+/- biopsy)
Contact patient every 72h
Repeat baseline bloods at outpatient review

Inpatients: Test as above, including
sigmoido/colonoscopy

Consider CT abdomen/pelvis, repeat
> Abdominal X-ray as indicated

Daily FBC, UEC, LFTs, CRP
Review diet (e.g. nothing by mouth, clear fluids, TPN)
Early surgical review if bleeding, pain or distension

Medications:
(Methyl)prednisolone 1-2 mg/kg i.v.
Loperamide 4 mg 1* dose then 2 mg 30min before
each meal and after each loose stool until 12h
without diarrhoea (max 16 mg/day)

ESMO Guidelines 2017



Diarrhoea and colitis

* Immune-mediated
Colitis

T
=

oner&t:gra

riRsece

RALLE DPAQETA

Diarrhoea and colitis may present
approximately 6 weeks into immune
checkpoint inhibitor therapy

grade 3 or 4 immune-mediated colitis,
occurred in 1-2% of patients .

appears to be dose- dependent with
Ipilimumab.

Diarrhoea at any grade was reported in
approximately 30%

Patients who had significant diarrhea/colitis
during Ipilimumab treatment have
subsequently been treated with PD-1
inhibition without developing
diarrhoea/colitis



oncologica
Gastrointestinal toxicity

- In patients with non-severe diarrhoea (grade 1), ICPi can be
continued. Treatment with antidiarrhoeal medication (e.g.
loperamide) should be prescribed [IV-V, B].

- In grade 2 diarrhoea, ICPi should be interrupted and the patient
should start with corticosteroids depending on the severity and
other symptoms (either budesonide or oral corticosteroids 1
mg/kg). In the case of no improvement within 3-5 days,
colonoscopy should be carried out and, in the case of colitis,
infliximab 5 mg/kg should be administered [IV-V, B].

- In patients with severe diarrhoea (grade 3 to 4), permanently
discontinue ICPi. Admit patient to the hospital and initiate
(methyl)prednisone 2 mg/kg i.v. Add MMF if improvement is
observed within 2-3 days. Consult a hepatologist if no
improvement under double immunosuppression. Other
iImmunosuppressive drugs to consider are ATG and tacrolimus.
Consult or refer patient to an experienced centre. Taper over 6
weeks under close monitoring of liver tests [I¥sMoBLidelines 2017



PNEUMONITIS

Pneumonitis and NSCLC

« Severe drug-related pneumonitis
— PD-1 Antibody 2%
— Erlotinib 1.6-4.5%
— Gefitinib 3.5%
— Docetaxel 4.6%
— Gemcitabine 1-2%
— Pemetrexed — 2 reports in the literature

 Radiation pneumonitis - 13%
« Treatment: Steroids

Liu et al Chest 132, 1042-4, 2007, Konishi et al Anticancer Res 25:435-41, 2005, Grand C, Clin Transl Oncol 9: 578-81, 2007, Roychowdhury DF,
Invest New Drugs 20, 311-5, 2002, Hochstrasser A et al, Chemotherapy 58:84-8, 2012, Inoue et al. Int J Radiat Oncol Biol Phys 49:649-55, 2001

* ASCO ANNUAL MEETING 16




PNEUMONITIS

Symptom Grade

Management escalation pathway

Grade 1:
Radiographic changes only

Ground glass change,
non-specific interstitial pneumonia

Consider delay of treatment
> Monitor symptoms every 2-3 days
If worsens: treat as grade 2 or 3-4

Grade 2:
Mild/moderate new symptoms

Dyspnoea, cough, chest pain

Grade 3 or 4;
Severe new symptoms

New/worsening hypoxia
Life threatening
Difficulty in breathing, ARDS

History:

Pulmonary hypertension/respiratory
disease/connective tissue disease
Influenza/Mycobacterium tuberculosis exposure
Smoking history
Travel history
Allergy history including exposure to
home/soccupational aeroallergens

Differential Diagnosis:
Pneumonia (including atypical,
pneumocystis, tuberculosis)
Lymphangitis
Usual interstitial pneumonias
Pulmonary oedema
Pulmonary emboli
Sarcoidosis

!

Withhold ICPi

Start Ab if suspicion of infection
(fever, CRP, neutrophil counts)

If no evidence of infection or no improvement with Ab
after 48h add in prednisolone 1 mg/kg/day orally

Consider Pneumocystis prophylaxis depending
on the clinical context

High resolution CT +/- bronchoscopy and
BAL pending appearances

Discontinue ICPi

Admit patient, baseline tests as above
(methyl)prednisolone i.v. 2-4 mg/kg/day

High resolution CT and respiratory review
+/- bronchoscopy and BAL pending appearances

Cover with empiric Ab
Discuss escalation and ventilation

If not improving or
worsening after 48h

Add infliximab 5 mg/kg or MMF if concurrent
hepatic toxicity

Continue with i.v. steroids- wean as clinically indicated

Assessment and Investigations

' N 3 N . W
Baseline indications:

Chest X-ray
Bloods (FBG/UEC/LFTs/TFTs/Ca/ESR/CRP)

Consider sputum sample and screening for viral,
opportunistic or specific bacterial
(Mycoplasma, Legionella) infections depending
on the clinical context

Outpatient Monitoring:
Monitor symptoms daily

Baseline indications, as above plus:
Repeat chest X-ray weekly and baseline bloods

Lung function tests including TCLO

If no improvement after 48h of oral
prednisolone, manage as per Grade 3

Once improved to baseline:
Grade 2: wean oral steroids over at least 6 weeks,
titrate to symptoms

Grade 3/4: wean steroids over at least 8 weeks
Steroid considerations:
Calcium & Vitamin D supplementation as
per local guidelines

Pneumocystis prophylaxis - cotrimoxazole 480 mg
bd M/W/F or inhaled pentamidine if cotrim allergy
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oncologica

Immune-related pneumonitis

- In grade 1 and 2 pneumonitis, interrupt ICPi therapy,
try to rule out infection and start with prednisone 1-2
mg/kg orally. Taper over 4-6 weeks [IV-V, B].

- In grade 3 and 4 pneumonitis, discontinue ICPi
permanently, admit the patient to the hospital, even
ICU if necessary and immediately start high-dose
(methyl)prednisone 2-4 mg/kg i.v. Add infliximab, MMF
or cyclophosphamide in the case of deterioration under
steroids. Taper over a period of 4-6 weeks [IV-V, B].
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Pneumonitis
« Radiographs -

— new or changes in
ground-glass
changes,
nodular or
interstitial

« Symptoms —
— newor
worsening
cough,
shortness of
breath

« Signs
— decrease in

oxygen
saturation
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Highly Variable Radiographic Appearance of Pneumonitis

Presented by: Evan J. Lipson, MD

Presented By Julie Brahmer at 2016 ASCO Annual Meeting



PERIPHERAL NEUROLOGICAL TOXICITY

Symptom Grade Management escalation pathway Assessment and Investigations
~ D'

Mild: no interference with function,
symptoms not concerning to patient

Any mild cranial nerve problem should be
managed as ‘moderate’

Low threshold to withhold ICPi and monitor

symptoms for another week versus continue
ICPi; close monitoring for any progression

Comprehensive neurological examination

Diabetic screen, B12/folate, HIV, TSH, consider
vasculitic & autoimmune screen, review alcohol
history & other medications

Consider need for MRI/MRA
brain or spine (exclude CVA, structural cause)

Moderate: some interference with
ADL, symptoms concerning to patient

Withhold ICPi

Initial observation reasonable or
initiate prednisolone 0.5-1 mg/kg
(if progressing, e.g. from mild) and/or
pregabalin or duloxetine for pain

Resume ICPi once returns to grade 1

As above
Consider NCS/EMG for lower motor neurone
motor and/or sensory change

Consider pulmonary function/sniff/diaphragmatic
function tests

Consider neurological consult

See Figure 11 for special indications
for specific disorders

If worsening symptoms
manage as per severe

v

Severe: limits self-care and aids warranted,
life threatening, e.g. respiratory problems

N

Withhold ICPi and admit patient
Initiate (methyl)prednisolone 2 mg/kg i.v.
Involve neurologist in care

Daily neurological review +/- daily vital capacity
See Figure 11 for specific disorder treatments

Advice on steroid wean:

MRI brain/spine advised
NCS/EMG
Lumbar puncture
Pulmonary function assessment

See Figure 11 for special indications
for specific disorders

Conversion from i.v. to oral steroids at clinician discretion

once improvement noted

Suggested oral prednisolone taper for 4-8 weeks
Consider PJP prophylaxis/Vitamin D if > 4-week duration

Multidisciplinary team involvement:

Physiotherapy, occupational therapy and speech therapy as appropriate,
ophthalmology review for ocular/cranial nerve issues

Orthotic devices, e.g. for foot drop, should be considered
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PERIPHERAL NEUROLOGICAL TOXICITY

Suspected syndrome Suggested Investigations Management approach

Nerve conduction studies (acute polyneuropathy) Use of steroids not recommended in idiopathic GBS;
owever, trial of (methyl)prednisolone 1-2 mg/kg reasonable|

Lumbar puncture (elevated protein with

Guillain-Barré syndrome: :
Progressive symmetrical muscle weakness with absent normal WBG count) R B
0‘1’9".”:’9" tepd?n refleé(%s EJ'"W"&“ e:;tremtlges, Pulmonary function tests with vital capacity and If no improvement or worsening, plasmapheresis
acial, respiratory and bulbar and oculomotor maximum inspiratory/expiratory pressures or IVIG indicated
muscles; dysregulation of autonomic nerves
Antibody testing for GBS variants, e.g. GQ1b in Consider location of care where ventilatory support
Miller Fisher variant available (required in 15%-30% idiopathic cases)
\ J
’ ~ Steroids indicated (oral or i.v. depending on symptoms)
Check for ocular muscle and Pyridostigmine initial dose 30 mg tds
: = proximal muscle fatigability
_ Myasthenia Gravis: Neurological consult
Fluctuating muscle weakness (proximal limb, ACHR and anti-MuSK antibodies
trunk, ocular, .g. ptosis/diplopia or bulbar) If no improvement or worsening, plasmapheresis
with fatigability, respiratory muscles Bedside tests, e.g. Tensilon test or ice pack or IVIG may be considered
may also be involved test with neurological input
Additional immunosuppressants azathioprine,
Repetitive nerve stimulation and single fibre EMG cyclosporing, mycophenolate
\
’ Avoid certain medications, e.g. ciprofloxacin,
beta-blockers, that may precipitate cholinergic crisis
Other syndromes reported:

Motor and sensory peripheral neuropathy, multifocal radicular neuropathy/plexopathy, autonomic neuropathy, phrenic nerve palsy, cranial nerve palsies
(e.g. facial nerve, optic nerve, hypoglossal nerve)

Steroids suggested as initial management where indicated with neurology specialist input and close attention to potential for respiratory or visual compromise
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CENTRAL NEUROLOGICAL TOXICITY

Suspected syndrome Suggested Investigations Management approach

Aseptic meningitis: Lumbar puncture- M/C/S (normal Gram stain, . Exclude bacterial and ideally
Exclusion of infective causes paramount WBCs < 500/L, normal glucose), PCR for HSV, cytology viral infections prior to high-dose steroids
Headache, photophobia, neck stiffness with fever or CNS imaging to exclude brain metastases Oral prednisolone 0.5-1 mg/kg or i.v,
may be afebrile, vamiting; normal cognition/cerebral and leptomeningeal disease (methyl)prednisolone 1-2 mg/kg if very unwell

function (distinguishes from encephalitis) o S
(i.v. acyclovir) and antibacterial therapy

f R ( 1
Encephalitis: Lumbar puncture- M/C/S (normal Gram stain, WBCs _ —
Exclusion of infective and metabolic causes paramount usually < 250/mm? with lymphocyte predominance, As above for aseptic meningitis
elevated protein but < 150 mg/dL, usually
Confusion or altered behaviour, headaches, alteration normal glucose but can be elevated), PCR for Suggest concurrent i.v. acyclovir
in Glasgow Coma Scale, motor or sensory deficits, HSV & consider viral culture, cytology until PCR result obtained
& speech abnormality, may or may not be febrile ) CNS imaging

Consider viral serology

\ J
f ' ' N
MRI brain and spi . .
5 - Lumbar puncture — ma;'a lllr:ammslgllnlfut lymphocytosis, (Methyljprednisolone 2 ma/kg (or consider 1 g/day)
ransverse myelitis: f :
Acute or subacute neurological signs/symptoms B p;%ttebgmﬁ gﬁe';{;ﬁd'c%ﬂg;?"al Lo Neurology consultation
of motor/sensory/autonomic origin; ’ .
most have sensory level; often bilateral symptoms Serum B12/HIV/syphilis/ANA/anti-Ro Plasmapheresis may be required i
and anti-La Abs, TSH, anti-aquaporin-4 IgG non-steroid responsive
\, J \, J
.
Other syndromes reported:

Neurosarcoidosis, Posterior Reversible Leucoencephalopathy Syndrome (PRES), Vogt-Harada-Koyanagi syndrome, Neurosarcoidosis, demyelination, vasculitic encephalopathy, generalised seizures

ESMO Guidelines 2017



oncologica

Neurological toxicity

- In the case of mild neurological AEs, withhold ICPi and
perform work-up (MRI scan, lumbar puncture) to
define nature of neurotoxicity.

- In the case of deterioration or severe neurological
symptoms, admit the patient and start
(methyl)prednisone 1-2 mg/kg orally or i.v.

- In the case of Guillain-Barré or myasthenia-like

symptoms, consider adding plasmapheresis or i.v. Ig
[V, Bl.
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ARTHRALGIA

Arthralgia: Pain in the joints without associated swelling; may be found in conjunction with myalgia (muscle pain), a common AE

DDx to consider:

* Arthritis (see Figure 14 for further tests and management)

* Polymyalgia rheumatica (see arthritis as may present with small joint synovitis)
* Myositis (characterised by tenderness to palpation of muscle)

Due to the paucity of literature on management of this AE, this algorithm serves as a general guide only; seek rheumatology advice if severe symptoms not responding to steroids

Symptom Grade Management escalation pathway Assessment and Investigations

Complete rheumatological history regarding DDx
above and examination of all joints and skin

Grade 1: Initiate analgesia with paracetamol and ibuprofen
Mild pain with inflammation, Consider plain X ray/imaging to exclude
erythema or joint swelling Continue ICPi metastases if appropriate

Autoimmune blood panel (as above)

Escalate analgesia and use diclofenac or ™\
naproxen or etoricoxib
P Complete history and examination as above;
Grade 2: If inadequately controlled, initiate prednisolone autoimmune blood panel
Moderate pain associated with 10-20 mg or consider intra-articular steroid _r iz
e At TS RO AL injections for large joints US +/- MRI imaging of affected joints
Consider withholding ICPi and resuming upon symptom Consider early referral to a rheumatologist
control, prednisolone < 10 mg; if worsens J
treat as per Grade 3
Withhold ICPi
Grade 3: Initiate prednisolone 0.5-1 mg/kg As for Grade 2

Severe pain; irreversible joint
damage; disabling; limits self-care ADL If failure of improvement after 4 weeks or worsening
in meantime — refer patient to rheumatologist

(consider anti-TNFa therapy)

Seek rheumatologist advice and review
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CASE REPORT Open Access

Acute heart failure due to autoimmune myocarditis

under pembrolizumab treatment for metastatic
melanoma

Heinz L therapy
£ di 7 AT2-receptor blocker (candesartan), a beta-blocker (bisoprolol), .
M II aldosterone- antagonist (spironolactone) and diuretics (torasemid) ac ity
© ?' cording to ACC/AHA guidelines as well as prednisone 2 mg per kilogram
epatl body weight.
Pemt g
- n?d._ 2 .N-.'F. : .! ; 2 3 &
Sintomi: b3 SO ‘ __'-_‘_\_,':..."-_‘ TR g 5
Dispnea ingravescente AR N
DD: TEPA, polmonite
Figure 3 Histological analysis of enat;;;ocart;lial bi(;psy. (a) Hematoxylin and eosin staining (f the myocardial biopsy v;zith foél mononuclear
infiltrates. (b) Immunochistochemical analysis of CD68 macrophages. (c) Staining for CD8 positive T cells (d) and FOXP3 positive cells within the myocardium
of the patient.




Cardiac toxicity oncologica

- When a myocarditis is suspected, admit the patient and
Immediately start high-dose (methyl)prednisone (1-2
mg/kg).

- In the case of deterioration, consider adding another
Immunosuppressive drug (MMF or tacrolimus) [V, B].

Rheumatological toxicity

- For mild arthralgia, start NSAIDs, and in the case of no
Improvement, consider low dose steroids (10-20 mg
prednisone).

- In the case of severe polyarthritis, refer patient to or consult
a rheumatologist and start prednisone 1 mg/kg. Sometimes
infliximab or another anti-TNFa drug is required for

improvement of arthritis [V, B].
ESMO Guidelines 2017



RENAL TOXICITY

Symptom Grade Management escalation pathway Assessment and Investigations

N
Review hydration status, medications, urine
- Continue ICPi test/culture if urinary tract infection symptoms
creatinine 1.5 x baseline Repeat creatinine weekly Dipstick urine and send for protein assessment
or > ULN-1.5x ULN
If worsens, manage as per criteria below If obstruction suspected: renal ultrasound
+/- doppler to exclude obstruction/clot
J
Withhold ICPi; hydration and review creatinine 3
in 48h-72h; if not improving, discuss As above
with nephrologist and need for biopsy and £ 1
f attibuted 0 rAE, niiae Steroids Renal ultrasound +/- doppler to exclude obstruction/clot
Grade 2; (oral prednisolone 0.5-1 mg/kg) If proteinuria: for 24 h collection or UPCR
creatinine > 1.5-3x T e a8h )
baseline or > 1.5-3x ULN epeat creatinine/K+ every If blood: phq?e co'r11tra|151 _rgtlcmscopy agd GN screen*
if nephrologist recommends
If returns to G1/baseline - recommence ICPi 4 g
(if on steroids, only once < 10 mg prednisolone) Advise patient to notify if oliguric
If not attributed to irAE - may continue ICPi ~
[ N\
frade Withhold ICPi; admit patient for monitoring and fluid
At balance; repeat creatinine every 24h; early discussion
creatinine > 3x with nephrologist and need for biopsy; if worsening, As above for Grade 3
baseline or > 3-6x ULN initiate i.v. (methyl)prednisolone 1-2 mg/kg
\ J
[ A
Grade 4: As per G3; patient should be managed in hospital
creatinine > 6x ULN where renal replacement therapy is available As above for Grade 4
\. J
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oncologica

Renal toxicity

- In case of nephritis, rule out other causes of
renal failure first. Interrupt or permanently
discontinue ICPi depending on the severity of
the renal insufficiency. Stop other nephrotoxic
drugs.

Start (methyl)prednisone 1-2 mg/kg. Consider

renal biopsy to confirm diagnosis [V, B].
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Conclusion LN

oncologica

Although the irAEs profiles of the three approved agents may
differ slightly, they share the clinical presentation of symptoms and
general principles guiding their management.

The irAEs can be insidious and unpredictable

Education: clinical team, as well as the patient, to reported early
the potential AE, generate appropriate level of suspicion and
prompt investigation.

If identified early, the irAEs are almost always reversible with the
initiation of immunosuppression.

If they go unrecognized, these events can lead to significant
morbidity, organ dysfunction, and even death.



Multidisciplinary Approach
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