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CDC Recommendations

5. When opioids are started, clinicians should prescribe the
lowest effective dosage. Clinicians should use caution
when prescribing opioids at any dosage, should carefully
reassess evidence of individual benefifs and risks when
increasing dosage to 50 morphine milligram equivalents
(MME) or more per day, and should avoid increasin
dosage to 90 MME or more per day or carefully justify a
decision to titrate dosage to 90 MME or more per day.

6. Long-term opioid use often begins with freatment of
acute pain. When opioids are used for acute pain,
clinicians should prescribe the lowest effective dose of
immediate-release opioids and should prescribe no
greater quantity than needed for the expected duration
of pain severe enough to require opioids. Three days or
less will often be sufficient; more than 7 days will rarely
be needed.

How Do We Achieve Balance?

Pain Control Opioid Misuse
Epidemic




Substance Use Disorder

« Addiction: “chronic disease of brain reward,
motivation, memory, and related circuitry,”
characterized by “an individual pathologically
pursuing reward and/or relief by substance use and
other behaviors”

» Addiction is not a choice or a moral failure

+ Stigma

- "Abuser”
“Frequent flyer”

« Leads to judgment, punitive beliefs rather than

compassion

https://www.drugabuse.gov/publications/drugs-brains-behavior-
science-addiction/drug-abuse-addiction

Substance Use Disorders are
Chronic Medical llinesses

¢ Drug/alcohol continuous abstinence 1 year

post discharge ~40-60%
¢ Optimal adherence to tfreatment

— Diabetes < 60%

— Hypertension < 40%

— Adult onset asthma < 40%
* Proportion of patients requiring medical care to

re-establish conftrol

— Adults with type 1 diabetes 30-50%

— Adults with hypertension or asthma 50-70%

Mclellan AT, et al. JAMA; 2000:284:1689-1695.
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Under Pressure: The Tension
Between Access and Abuse
of Opioids in Cancer

Pain Management

Judith A Paice

Similar histories of cancer and SUD (stigma, fear,

blame)

DEA reduced opioid manufacturing 25% in 2017; 20%

in 2018; 10% in 2019 (of 6 frequently abused opioids)

444 bills proposed 2018

— Enhanced education, develop guidelines

— Limit opioids to certain groups, fime limits (3-7 day supply,

maximum dosage (100 mg OME/day)

— Some exempt hospice/palliative care, few exempt cancer

Paice JA: J Oncol Pract 2017;13(9): 595-596

Review Article

Cancer Pain Management and the Opioid Crisis in America:
How to Preserve Hard-Earned Gains in Improving the Quality
of Cancer Pain Management

Judith A, Paice, PhD, RN ©'2

Cancer 2018;124:2491-2497.




Barriers Related to Patients and Family Members

'RELUCTANCE TO REPORT PAIN

et
+ Assumptions thot poin s o be expected. that toam knows they hove pain

FEAR OF ADDICTION

Enhanced by media attention o oploid misuse epidemic and celebrity deaths
INADEQUATE TRAINING (N USE OF PAIN MEDICATIONS

Reduced adherence due to misunderstandings regording opioid use and “prn” administration
‘SOCIOECONOMIC LIMITATIONS TO ACCESSING TREATMENT

Support o get o linic for reassessment, ost of transportation, familes toking off work
‘COGNITIVE AND AFFECTIVE FACTORS.

Barriers Related to Health Care Professionals
L7

INSUFFICIENT PAIN ASSESSMENT DUE TO INADEQUATE KNOWLEDGE. COMPETING
PRIORITIES, TIME LIMITATIONS

LACK OF AWARENESS OF THE BIOPSYCHOSOCIAL AND SPIRITUAL COMPONENTS OF PAIN
RELUCTANCE TO PRESCRIBE OPIOIDS.

- Concarns about adverse effects, addiction toerance

- Batlf that opioids are to be used only during terminal phose

ear of reguiatory oversight.foss of lcense

Barriers Related to Health Care Systems

INADEQUATE TIME
LIMITED ACCESS TO PAIN SPECIALTY CARE
LIMITED REIMBURSEMENT FOR OPIOID AND NON-OPIOID THERAPIES

LIMITED PAYMENT FOR AND/OR ACCESS TO NON-PHARMACOLOGIC THERAPIES
(EG, PT/OT. MENTAL HEALTH

COUNSELING, INTEGRATIVE THERAPIES)
LIMITED FORMULARIES

SHORTAGES OF OPIOIDS IN RETAIL AND HOSPITAL PHARMACIES.

Educate patients and family members regarding:

+Importance of reporting and tr eating pain in oncology.

~ Theirinividual isk for addiction based upon risk ossessment along with strategies that wil be
employed to prevent misuse

- Appropriate use of ATC and prn oploids and need to follow dirsctions carefully

+Need to use opioids for pain refef only. not o treat oniety or sodness. o to enhance sleep
lowd 16 have one prascriber (may be one team In oncelogy) provide prescriptions

- Safe storage and disposal of medications

Oncology professionals will obtain education regar

- Comprehanive pain and addiction isk o
~Tolerance, physical dspendence, addiction
+Universal precautio

~Regulatory and icensing statues that guide dinical practice and opiold prescribing In ther state

Health systems and oncology practices will provide
access to:

- Proscription drug monitaing data withn the siectron health record
Laboratary services thatprovide rapid urine toscology results
R —

- Adequate opiid and other phormacalogicol formuiaries
e —

+Non-pharmcologicaland Integrative pain therspies

- Addiction resources

ASCY

American Society of Clinical Oncology

JOURNAL OF CLINICAL ONCOLOGY ASCO SPECIAL ARTICLE

Management of Chronic Pain in Survivors of Adult Cancers:
American Society of Clinical Oncology Clinical

Practice Guideline

Judith A. Paice, Russcll Portenoy, Christina Laa

Louis ‘onstine, Amdrea Cooper, Paul Glare
Christine Miaskowski, Shirley s

chetti, Toby Camplell, Andrea Cheville, Marc Citron,
ik Keefe, Lakshuni Koyyalagunta, Michael Levy,
irces, Pl Sloan, and Eduardo Bruera

Paice JA, et al. J Clin Oncol 34:3325-3345,2016




What is a Cancer Survivor? “ H n

National Codalition for Cancer Survivorship

¢ Survivor - from the moment of diagnosis through the rest of
their life

National Cancer Institute's Office of Cancer Survivorship

* Survivoris a person with a history of cancer who is beyond
the acute diagnosis and treatment phase

¢ 14 million in the United States
¢ 2/3living 5 years or longer
* Prevalence of pain 40% or higher

https://www.canceradvocacy.org/

https://cancercontrol.cancer.gov/ocs/

Van den Beuken-van Everdingen MH, et al. J Pain Symptom Manage 51: 1070-1090,
2016

Key Recommendations

Screening and Comprehensive Assessment (cancer
freatment syndromes)

Treatment and Care Options

Risk Assessment, Mitigation and Universal
Precautions

JOURNAL OF CLINICAL ONCOLOGY

Management of Chronic Pain in Survivors of Adult Cancers:|
American Society of Clinical Oncology Clinical
Practice Guideline

Chamotherapy<elated pain syndromes.
Bony complications of long-tam corticosternids
Avascular necrosis
Vertebral compression fractures
Carpal tunnel syndrome . .
Chemotherapy-nduced peripheral neuropathy Chronlc qun
Raynaud's syndrome

Hormoral therapy-related pain syrcromes Syn dromes

Arthralgias
Dyspareunia H
it Associated
Myaigias .
Osteoporotic comprassion fractures] WIth Ca ncer
Radiation-related pain syndromes
Chest wall syndrome
o Treatment
Entefitis and proctitis
Fistula formation
i Evaluate for
e ondis recurrent
Osteoradionecrosis and fractures d 1sea Se*
Painful secondary malignancies
Peripheral mononeuropathies
Plexopathies: brachial, sacral

Paice JA, et al. J Clin Oncol 34:3325-3345,2016




Stem-cell transplantation-mediated graftversushost disease
Arthralgiasmyaigas
Dyspareunia, vaginal pain
Dysuria
Eye pain
Oral pain and reduced jaw motion
Paresthesias
Scleroderma-like skin changes

Surgical pain syndromes
Lymphedema
Postamputation phantom pain
Postmastectomy pan
Postradical neck dissection pain
Postsurgery pelvic floor pain
Post-thoractomy painffrozen shoulder
Postsurgery extremity pain feg, sarcoms)

Chronic Pain
Syndromes
Associated
with Cancer
Treatment

Paice JA, et al. J Clin Oncol 34:3325-3345,2016

Nonpharmacologic Interventions

Table 4. Discipiines and Interventions for Chronic Pain

Strengih of Evience and Recommendaton

Discipines Examples of Possitie I
Physical medicne and Physical therapy, occupationsl therapy, recreational
renailtation therapy, indwiduaized exercse program, othotes,
ulrasound, heaticold
Integrative therapies Massage, scupuncture, musc
Intervertionsl therapies Nerve blocks, newaval nfusion

Evidence based; benefits outweigh hams; evidence
quallyinermediate;strengthof recommendation

Evidence based; beneiits outweigh harms: evidence
quality. low strength of recommendston: weak

vertebroplesty/yphoplasty

Psychological approsches
relaxation, guided magery

Néurostimulatory thérapies

Cognitive befiavior] therapy, distacton, mindiness,

TENS, spinal cord stmuaton, penphacal nenve
stimuigtion, transcranal simufaton

: hams; evidence
qualty;intormedate; strengthof recommentation
e

moderat
Evidence-based; benefits outweigh harms
evidence ua madate; strength of

recommandation: mederate
Evidencetased; benefits outwaigh hams

evidance quaity; low; strength of

recommendtion: weak

Abbrevation: TENS, transcutaneous electrical nerve stimulation

Paice JA, et al. J Clin Oncol 34:3325-3345,2016

Persistent commeon adverse effects
Constipation
Mental clouding
Upper GI symptoms (pyrosis, nausea, bloating)

Fatigue

Infertility
Osteoporosisfosteopenia
Reduced libido

Neurctoxicity
Myoclonus

increased risk of falls in the elderly)
concern)

Sleep-disordered breathing
sleep apnea

New-onset sleep apnea
Worsening of sleep apnea syndromes

Endocrinapathy (hypoganadi perprolactinemial

Reduced fregquency/duration or absence of menses

Risk of opioid-induced hyperalgesia (incidence and phenomenology
uncertain, but escalating pain in tandem with dose escalation raises

Increased risk of concurrent benzodiazepine in patients predisposed 10

Adverse
Effects
Associated
with Long-
Term

Other changes in mental status fincluding mood effects, memory problems, o pioid U se

Paice JA, et al. J Clin Oncol 34:3325-3345,2016




Risk Assessment

* Pain

* Function

* Misuse/abuse of drugs
— Current/past misuse of prescription or illicit drugs
— Alcohol, smoking, gambling

* Environmental/genetic exposure
— Family, friends with substance misuse disorder

* Sexual abuse, PTSD

Blackhall LJ, et ak. Screening for substance abuse and diversion in Virginia
hospices. J Palliat Med 2013;16(3):237-242.

Dev R, et al. Undocumented alcoholism and its correlation with tobacco and
illegal drug use in advanced cancer patients. Cancer 2011;117(19):4551-4556

Table 3. Risk Factors for Substance Use Disorders
Smoking history

Past or current alcohol use disorder; risky alcohol intake (eg,
binge drinking)

Past or current use of recreational substances

First use of substances at an early age (eg, 15 years of age or
younger)

Family history of alcohol abuse or substance use disorder
Trauma (eg, sexual abuse, posttraumatic stress disorder)

Legal problems, history of incarceration, other issues

Paice JA. Managing cancer pain during an opioid epidemic. Oncology
2018; 32(8)

4
CHILDHOOD

TRAUMA

https://www.newyorker.com/magazine/2018/04/16/the-silence-the-
legacy-of-childhood-trauma




Universal Precautions

* Prescription Drug Monitoring Programs
* Urine toxicology
* Agreements/contracts

.= DruG
NTONITORING
PrOGRAM

- 4

Starrels JL, et al. Systematic review: treatment agreements and urine drug testing to reduce opioid
misuse in patients with chronic pain. Ann Intern Med 2010;152(11):712-720.

Managing Cancer Pain
in the Opioid Epidemic

Assess and

Decide
stratify risk || whether or Respond to

aberrant

of opioid not to behaviors

misuse prescribe

Table 4. Universal Precautions for Opioid Use in Chronic Cancer Pain Management

1. Assess pain and risk of opioid misuse. + Assass pain and risk for substance use disorder.
+ Conduct exarmination and review medical record
+ Review prescription diug moritoring program.
+ Conduet urine drug sereening

2. Decide whether o not to prescribe.  # Stratify risk of diversion and abuse.

3. Minimize risk. * Optimize adjuvant analgesics.
* Use multimodal pain thera
* Obtain treatment for psychiatric iness, including anxiety,
depression, and sleep disorders.

4. Monitor drug olated behaviors. + Evaluate effectiveness (dscreased intensity and improved
function).
+ Review and treat adversa efects.

Oncology * Monitor adherence.
5. Respond to aberman behaviars. + Assess for behaviors that may indicate uncontrolled pain,
2018; 32 (8 ) compulsive use, Use 1o treat other conditions (aniety,
depression, sleep), o diversion
+ Intervene by prescribing small amouris at shorter intervals,
using pil counts, and using drug screening more frequanty
» Consut psychiatrc and/or adiction specialsts

Dsta from: Paice et k. J Cin Oncol. 2016.66]

Structure Based Upon Risk

Minimal Structure Higher Structure
* Annual urine toxicology » Frequent urine toxicology
« Review of PDMP every 3 « Review of PDMP with each refill
months + Reassess pain, function, aberrant
+ Clinic appointments behaviors frequently; reconsider
every 3 months need
« Prescriptions provided for « Prescriptions provided for 1-2
30 day supply - may week supply
provide 3 prescriptions + Engage family

(e.g. “may fill on or after

June 1,2019") Taper when indicated

+ Refer to addiction specialist
Issuance of multiple prescriptions for Schedule Il controlled substances. Diversion Control Division,
Drug Enforcement Agency. https://www.deadiversion.usdoj.gov/fag/mult rx_fag.htm

Paice JA. Risk assessment and monitoring of patients with cancer receiving opioid therapy. The
Oncologist 2019; 24: 1-5




When Opioids are No Longer Beneficial:
Weaning

* Slow downward titration - 10%
reduction/week

» Offer psychosocial support

* Optimize nonopioids and adjuvant
analgesics

* Use antfidepressants rather than
benzodiazepines to treat irritability
and sleep disturbances

* Provide a clear verbal and written
plan

The Management of Opioid Therapy for Chronic Pain Working Group. VA/Dod Clinical Practice

Guideline for Management of Opioid Therapy for Chronic Pain Washington, DC; 2010.

Chou R, et al: Clinical guidelines for the use of chronic opioid therapy in chronic noncancer pain.
J Pain 10:113-30, 2009

Safe Storage & Disposal

¢ Educate patients/families regarding safe
medication practices

— Don’'t leave medications out, medicine cabinet
— Lock boxes

¢ Safe disposal
— Take back programs — pharmacies, police depts

— Mix drug in wet coffee grounds or kitty litter until
dissolved, then dispose in garbage — do not flush
down foilet (FDA recommends flushing opioids)

National Take Back Day pEA NATIONALX
October 26, 2019 @@

www.deadiversion.usdoj.gov

Educational Tools

ASCO

Safe Storage & Disposal of Pain Medications.

Get Help for
Cancer Pain

https://www.cancer.net/sites/cancer.net/files/managing_pain_booklet.pdf
https://www.cancer.net/sites/cancer.net/files/asco_answers_safe_storage_and_disposal.pdf
https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/get-help-for-cancer-
pain.pdf




Solutions

* Research
» Education

» Evidence based
guidelines for
managing painin
those with
current/past history of
SUD

Access to care + Partnerships
pain, addiction, . E)ieggwore of implicit
mental health |
counseling, PT/OT . Advocatel

The True Tale of America’s Opiate Epidemic

DOPESICK

DEALERS, DOCTORS and the
DRUG COMPANY THAT ADDICTED AMERICA

000

@ b ¢ New ﬂ 0rk @im s Ways to Address the Opioid Crisis

To the Editor:

Your editorial about the opioid crisis brought to mind the words of the great American journalist H.
L. Mencken: “For every complex problem there is an answer that is clear, simple and wrong.”
Ignoring the social determinants that drive drug use and minimizing the critical medical roles of pain
assessment and opioids, as your editorial does, are a disservice to those struggling with opioid
dependence and those suffering from pain.

A few scientific facts: Heroin is now the most frequent opioid of first illicit use, not legally prescribed
opioids. Heroin and synthetic fentanyl account for most opioid-related deaths, and their use is rising.
Concurrently, 100 million Americans experience pain that impairs their ability to work, delays
surgical recovery, causes depression and reduces life expectancy.

We do not minimize the contributions of drug advertising and inappropriate prescribing on the
opioid epidemic. We do not disagree that we need better education in pain management, prescription
monitoring systems and nonopioid treatments.

But unless we meaningfully address the complex problems of poverty and lack of gainful
employment, mental illness and social isolation, we are creating a solution that is not only wrong but
will also lead to unnecessary suffering for millions.

R. SEAN MORRISON

JAMES CLEARY, NEW YORK




“Never doubt that a small group of
thoughtful, committed citizens can
change the world. Indeed, it is the only
thing that ever has”.

Margaret Mead




GIST & Other Sarcomas: Making Sense of a Rare Family of Cancers
Robert Maki, MD, PhD, FACP

Professor, Northwell-Hofstra Medical School

Professor, Cold Springs Harbor Laboratory




Fibrosarcoma
258 (3%) Other
2845 (28%)

Myxofibro

n>40 types

863 (9%)

Lipsarcoma
uPs 1965 (20%)
1378 (14%

Leiomyosarcoma
1399 (14%)




STS histology as function of anatomy
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Brennan MF et al. Management of soft tissue sarcomas, SEringer, 2017.

Two general classes of sarcomas

< Single specific genomic abnormality
— Somatic translocations generating fusion oncogenes
« Lots of these...especially in patients under age 40
— Activating point mutations
* KIT or PDGFRA in GIST (or other alterations)
« CTNNBT in some desmoid tumors
— Tumor suppressor gene inactivation
* SMARCBT1 - INI1/SNF5 in rhabdoid tumors, epithelioid sarcomas
* NF1in MPNST (but also aneuploidy)
* APC in some desmoid tumors
— Larger scale gene amplifications
* MDM2 and CDK4 in WD/DD liposarcomas, surface osteosarcomas, etc
* Multiple, complex genomic aberrancies: chromothripsis?
— Like most other cancers
« Leiomyosarcoma
« Undifferentiated pleomorphic sarcoma (UPS)
« Osteogenic sarcoma

The pathologist is the most important clinician
in sarcoma management

* 20% of diagnoses were changed when reviewed at an expert center

* In sarcoma, even the experts have to be humble

50

» 32 French centers
> Prospective study
» n =384 sarcomas

Pathologist commits to dx,
molecular diagnostic then run

it y i ¢
DFSP Ewing Syno myx
LPS Molecular analyses results

Diagnosis changed in 53 / 384 cases, management/prognosis in 46

Italiano A et al. Lancet Oncol 2016; 17: 532







Gastrointestinal stromal tumor (GIST)

Large necrotic
masses on CT scan

GIST in wall of ileum

Gastrointestinal stromal tumor (GIST)

* Former “Gl leiomyosarcoma”, GANT, other terms
» KIT (CD117)+ , CD34+, DOG1+ (ANO1)
« Origin: interstitial cells of Cajal (or precursors)
— Pacemaker cells of gut
» Impervious to cytotoxic chemotherapy
* Most common gastrointestinal sarcoma
— 10-12 / million incidence
— ~3500 in US in 2019 of ~16 000 sarcomas, 1.76 M cancers
— Some epidemiology studies indicate 4 000-6 000 per year

First line metastatic GIST




Imatinib & GIST: unique among sarcomas

Lab data showed imatinib is active
Single patient and Phase | activity
Phase Il study: >50% response rate
Phase Il studies:

— Europe/Australia: n>900

- U.S.: n>700

FDA, EMA, other regulators approved Rx
Adjuvant studies

— 0 vs 1 year (ACOSOG Z9001)
— 1 year vs 3 years (SSG XVIII)

1st line metastatic GIST: 400 vs 800 mg qd

Progression-free Survival Overall Survival

— 400 mg twice daily
— 400 mq once daily

— imatinib 400 mg twice daily
— imatinib 400 mg ance daily

5 a0+

& 3o

F

10+
ot T 77—
Fstudy o 3 & 9 12 15 18 21 24 27 30

dally 473 404 2366 338 307 270 228 184 137 71 25 Numberatrisk Maonths of study
daily 473 414 388 365 343 300 266 218 147 96 39 Imatinib400mg 473 423 387 315 192 49
5 473 2 399 323 T i
946 allocated patients 3

a5 7 EL ] l 4

Verweij J et al. Lancet 2004; 364:1127

KIT genotype predicts survival
for patients with metastatic GIST on imatinib

Overall Survival (%)

20 No mutation

t T T T T T T T 1
[¢] 100 200 300 400 500 600 700 800
Days

Heinrich MC et al. J Clin Oncol. 2003; 21: 4342




Responsive disease
n=20

Focal resistance
n=13

Progression-free survival

Multifocal resistance
n=7 p <0.001

T T T T
12 24 36 48

Months since operation
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supportive care
Metastatic / 160 (BSC) gail
unresectable GIST: 3';2:::2" aily
progressing 1 week off (n=133)
despite at least
imatinib and
sunitinib
(n=236 screened; + Unblind:
=199 randomized) PI?::;(S :sc Crossover offered for
1 week off (n=‘66) placebo arm or continued
regorafenib for treatment
arm

Disease progression

Regorafenib
(unblinded)
until next progression




GRID phase Il results

Regorafenib, N=133 Placebo, N=66

Median PFS 4.8 months 0.9 months
(95% Cl) (4.1-5.8) (0.9-1.1)

Number of events 81 (60.9%) 63 (95.5%)

Hazard ratio (95% Cl): 0.27 (0.19-0.39)
1-sided p-value: <0.0001

tion function

— Placebo
— Regorafenib

Days from randomization

Demetri GD et al. Lancet. 2013; 381:295

GRID study: overall survival
(following 85% cross-over of patients on placebo arm)

— Placebo
— Regorafenib

Regorafenib, N=133 Placebo, N=66
Median OS Not reached Not reached

Number of events 29 (21.8%) 17 (25.6%)

Survival distribution function

Hazard ratio (95% Cl): 0.77 (0.42-1.41)
1-sided p-value: 0.199

150 250

Days from randomization

Because of the crossover design,
lack of statistical significance between regorafenib and placebo was expected

Demetri GD et al. Lancet. 2013; 381: 295

Newer kinase inhibitors

* (+) Phase lll trial in 4™ line, n=129
— Ripretinib (DCC2618) vs. placebo, crossover allowed
— Press release 08/13/2019

* mPFS 6.3 mo vs. 1 mo, HR = 0.15, p<0.0001
- RR 9% vs 0%, p=0.0504

— mOS 15.1 mo vs. 6.6 mo, nominal p=0.004, but was dependent
upon RR endpoint
» Should placebo have been allowed ?

* Principal AEs

— Alopecia (52% vs 5%), Nausea (39% vs 12%), Fatigue (42% vs
23%), Myalgia (32% vs 12%), Diarrhea (28% vs 14%), PPE (21%
vs. 0%), Headache (19% vs 5%), Incr bili (16% v s. 0%)




Another new GIST targeted agent :
avapritinib = BLU-285

* Phase | study shows activity in several GIST

molecular subtypes, esp KIT exon 17, PDGFRA
D842V

N=40 phase I, 30600 mg oral qd

— 7 PR, 10 SD in PDGFRA D842V patients, ORR 41%

— 2 PR, 5 SD in KIT mutant pts Rx at at least 135 mg qd
AES: Nausea (48%), fatigue (45%), peripheral edema, periorbital

edema, vomiting (30% each), diarrhea (25%), anemia, dizziness,
and lacrimation (23% each)

Heinrich MC et al. Proc ASCO 2017; Abstr 11011

GIST: Adjuvant therapy

SSG XVIII: study design
Open-label phase Il study

=181 /3
Imatinib x Follow-up
Randomize 12 months
1:1
n=177
Stratification Imatinib x 36 months Follow-up

1) RO resection, no

2) R1 resection or

tumor rupture

tumor rupture

Joensuu H et al. JAMA 2012; 307:1265
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Mutation status: another layer of
complexity

* Most GIST have exon 11 KIT mutations

* What about GIST with other mutations?

* Imatinib is probably helpful only PDGFRA
mutations not involving D842V

» Data from Z9001 (0 vs 1 year adj imatinib Rx)

— Data so far unavailable from SSG XVIII
* Further useful data from 1500 patient
retrospective analysis from era before imatinib

Joensuu H et al. J Clin Oncol. 2015; 33:634

RFS for PDGFRA D842V patients by arm:
1 year imatinib vs placebo 29001 trial

100
90
80 -
70
60 -
50- p = not significant
40-
30
20
107 Treatment

[ Imatinib (n=15)
Placebo (n=13)

% Recurrence-Free and Alive

0 6 12 18 24 30 36 42 48
Time in Months

Corless CL et al. J Clin Oncol. 2014; 32:1563

54




KIT exon 11 mutation
PDGFRA mutation (non-D842V)




Options for very large GIST

Rutkowski P et al. J Surg Oncol 2006; 93:304

Neoadjuvant imatinib

» Try to restrict to exon 11 KIT mutant GIST

* Neoadjuvant imatinib 400 mg daily

» Resect at time of best response
— Usually 3-9 months

» Nearly all patients recur off imatinib

» Continue treatment post-op for a total of at least
3 years (adjuvant data)...or even longer?

Rutkowski P et al. | Surg Oncol 2006; 93:304
Fiore M et al. Eur ] Surg Oncol 2009; 35: 739

Progression on imatinib, sunitinib,
regorafenib: what to do

» Soon: Ripretinib (DCC2618)
* Continue last TKI if tolerated
» Another TKI — nothing else yet approved

— Ponatinib
— Dasatinib

* Add an mTOR inhibitor
* Imatinib rechallenge




Sarcomas beyond GIST

1. Adjuvant / neoadjuvant
therapy of STS

Pediatric sarcoma: standard of care: a reminder

Ewing sarcoma (U.S. Rx)

— Vincristine — doxorubicin — cyclophosphamide alternating with ifosfamide —
etoposide (VAC-IE)

— Cycle every 2-3 weeks (2 weeks in children where possible, no proved
benefit in adults) — supports the Norton-Simon hypothesis

Osteogenic sarcoma

— Cisplatin — Doxorubicin backbone

— Methotrexate: used in younger patients despite lack of randomized data

— MTP-PE where available (not in the US, but that's another story)

— Ifosfamide: not helpful in the adjuvant setting

Rhabdomyosarcoma

— Usually VAC-IE or Vincristine-Dactinomycin-Cyclophosphamide for pediatric
subtypes




Largest adjuvant study in adults:
no survival advantage
for doxorubicin + ifosfamide (AIM)

¢ Largest randomized study of adjuvant AIM in STS

— 351 pts recruited, 1995-2003
— 5 cycles of doxorubicin 75 mg/m2 + ifosfamide 5 gm/m2 q21 days

* Interim analysis for futility led to early study closure

| | Estimated 5yrRFS | Estimated 5 yr OS

Treatment 52% 64%
Observation 52% 69%

= The hypothesis that adjuvant chemotherapy improves recurrence
free survival and overall survival was rejected.

Woll PJ et al, Lancet Oncol 2012; 13: 1045

However...2008 meta-analysis showed improved
survival for ifosfamide-based therapy

 Largest adjuvant study compiled to date

» Update to a 1997 meta-analysis
— Greater use of ifosfamide

— 18 trials HAZARD
— 1953 pts RATIOS | Overall survival

Any chemo 0.77 (p=0.01)
* New data are

still needed... Dox only 084 (p=0.09)

Dox + Ifos  0.56 (p=0.01)

Pervaiz N et al. Cancer 2008; 113: 573

STS adjuvant therapy: general suggestions

» Greatest benefit : males over age 40
— RFS, not OS benefit seen from two pooled studies (n>800)

— Benefit to men or age over 40
— Patients had inferior RFS if female or under age 40
— Not beneficial in older patients over 60 (hard to give ifosfamide)

» Some histologies do NOT benefit — avoid in ASPS,
clear cell sarcoma, SFT, EHE...

* Rule out situations where it is less likely to help, then
1:1 conversation

Le Cesne A et al. Ann Oncol. 2014; 25:2425
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Disease Free Survival

~Standard chemotherapy

- " Histotyp tailored chemotherapy
~i Censored

~+= Censored

5-yr DFS 47.4% vs 54.6%

HR: 1.232 (95%Cl 0.875,1.733; p=0.323)

Overall Survival (%)
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Overall Survival

- Standard chemotherapy
- Histotype-taifored chemotherapy
- Standard chemotherapy-censored

5-yr 0S 65.9% vs 75.7%

HR: 1.766 (95%Cl 1.101,2.831; p=0.018)
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EORTC 62012: progression free survival, response
rate, and overall survival

PFS HR = 0.74 (95%Cl 0.6— 0.9)
Stratified log-rank p=0.003

RR:
27% AIM
Dox: 14% doxorubicin
4.6 mo

OS HR = 0.83 (95%Cl 0.67—1.03)
Stratified log-rank p=0.08

OFF STUDY reason DOX DOX+IFOS
Disease worse, death from PD 42% 21%
Toxicity (incl toxic death) 3% 18%
Patient refusal (not toxicity) 2% 4%

Judson | et al. Lancet Oncol. 2014; 15:415

2015 1stline study

+ GEDDIS : Gemcitabine — Docetaxel vs
Doxorubicin as 15t line therapy for sarcoma

— U.K. randomized phase |l trial

— Predominance of leiomyosarcomas on study

— Bottom line: No PFS difference, no OS difference
— Gemcitabine-docetaxel more expensive

Seddon B et al. Clin Sarcoma Res 2015; 5:13

GeDDiS Trial
Gemcitabine + Docetaxel vs Doxorubicin
Similar Progression-Free Survival

Progression-free survival

Doxorubicin Median 24 week
Gemitabine + Docetaxel ————- PFS PFS
(months)
Dox 54

i Unadjusted HR=1.28
I\ 95% CI: (0.98, 1.67) 46%

p=0.07 G/D 5.5 46%
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Weeks since randomisation
Number at risk

Doxorubicin 120 93 58 39 26 18 9 5 3

Gemcitabine & Doc. 128 82 58 33 9 5 3 1 1

Seddon B et al. Clin Sarcoma Res 2015; 5:13




GeDDiS Trial
Gemcitabine + Docetaxel vs Doxorubicin
Similar Overall Survival

Overall survival
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Number at risk
Doxorubicin 129 120 105 91 70 51 37 24 14 9
Gemcitabine & Doc. 128 114 102 81 65 46 30 23 16 10

Seddon B et al. Clin Sarcoma Res 2015; 5:13

Best 1st line treatment for metastatic STS?

 Are there symptoms from advanced disease?
— If yes, combination regimens might have better chance of symptom-
alleviating responses.
— If no symptoms, single agents are reasonable
— Doxorubicin and gemcitabine-docetaxel yielded similar results

» Also consider Rx based on histology

MORE active LESS active
Y i Gemcitabine-docetaxel
Myxoid-round cell lip Trab. din, i i Gemcitabine-docetaxel
Angiosarcoma  Taxanes, anthracyclines lfosfamide
Leiomyosarcoma, SFT Anthracycline, DTIC Ifosfamide
ASPS, SFT VEGFR inhibitors Doxorubicin, Gemcitabine-docetaxel
Endometrial stromal sarcoma Anti-estrogens, ifosfamide Gemcitabine-docetaxel

Olaratumab: here yesterday, gone today

OS in tSTS Population
Dox + Olara  Dox + Pbo
Median, months 204 19.7
HR (95% Cl) 1.05(0.84 - 1.30)
Log-rank p-value 0.6945

s Dox + Olara
w— DOX + PbO

15 18 21 24 27 30
Time (months)

Tap W et al. Proc ASCO 2019, Late breaking abstract
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Probability of Overall Survival

Probability of Progression-Free Survival

Time (months} Time (months)

PFS + Overall Survival
by Independ * Response Rate
* Quality of Life
+ Safety




Median PFS (95% ClI)

Pazopanib 4.6 mo (4.12-4.90)

Placebo 1.6 mo (1.01-1.86)

HR =0.35 (0.26-0.48)
0.001
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SARC28

Phase II: n=40 soft tissue tumors + n=40 bone tumors
Pembrolizumab single agent 200 mg IV g3wk
Median follow up ~ 18 mo
Only 3/70 tumors PDL1(+):
-- 3 were UPS
-- all 3 had CD8+ T cell infiltration
» 7140 patients with PR; 11% with immune related SAE

UPS: 1/10CR, 3/10 PR
DD LPS: 2/10 PR
Leiomyosarcoma: n=10, no responses
Synovial:  1/10 PR

Osteosarcoma: 1/22 PR
Chondrosarcoma:  1/5 PR (dediff chondro)
Ewing sarcoma: 0/13 PR

Tawbi HA et al. Lancet Oncol 2017; 18: 1493

ALLIANCE nivo = ipi

Randomized phase I
58% had received
2 3 lines of therapy

ORR: 3% Menotherapy, 16% Combination

Nivolumab 3 mg/kg g2wk

43 Nivo 3 Nivo 3 + Ipi 1
1 Crossover H
pernited I ‘HHH"HIIHHH
42 Ipilimumab 1 mg/kg q3wk x4 + |8
Nivolumab 3 mg/kg q3wk x 4, I . ST
then q2wk Patine patomt
38 evaluable on each arm
Primary endpoint: CR
RECIST response rate Myxofibro
(5/38 = promising) uLmMs
Pick the winner / non comparative
PR PR
ASPS U )
LMS LMS
D'Angelo SP et al. Lancet Oncol. 2018; 19:416 Sarcoma NOS Angio

ALLIANCE nivo = ipi

Randomized phase Il
Combination vs nivolumab alone:

mPFS: 4.5 vs 2.6 mo
6 mo PFS: 36 vs 16%
mOS: 14.3 vs 10.7 mo

D'Angelo SP et al. Lancet Oncol. 2018; 19:416
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