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Objectives

e Fxamine the scope of systemic therapies available to oncology patients

e Discuss how changes 1 cancer management have impacted the patient
experience

e Understand quality imtiatives and their impact on contemporary
oncology care

e Idenuty differences among the current generations and their
expectations of care




Evolution of Cancer Therapy

Immunotherapy
1998 IL2/melanoma
2011ipilimumab/melanoma
2014nivoulmab& pembrolizumaldmelanoma
Targeted therapy 2015nivolumab& pembrolizumalflung cancer
1997 rituximab/lymphoma
1998trastuzumablHer2+ breast cancer
Supportive therapy 2001limatinib/CML
1997o0dansetronapproved
1998filgrastim approved

Chemotherapy

1956: MTX used to cure stage tWoriocarcinoma

1957: Bone marrow transplants (6 patients) published in NEJM

1958: combination chemotherapy successfully used in acute leukemia

VKHTKNH W5 NBOSAO®SAE WYadzonaildlyoOoS - Q F2NJ feYLK2YL
1914m oMy 22 L GOKSYAAUAQ o NE
1917 mustard gakills 10,000 people in Ypres, Belgium

Radiation
1898 Pierre and Marie Curie identify radium as a source of radiation

Surgery




Chemotherapy

e Systemic therapy impacting replication of rapidly diving cells
e Relatively non-specific

e Side ettects retlect ‘collateral damage’ to non-cancer cells

e Classic examples: P W
e adriamycin / ; 3, A g %
e S-flurouracil 7 N "

. \ :
e paclitaxel ! f"/ | ', -



Gold Standard for New Agents

| want a newdrug, Onehat won't make me sick

One that won't make me crash noar, Omake me feel three feet thick

| want a newdrug, Onehat won't hurt my head THE HEART OF ROCK & ROLL
One that won't make my mouth todry, Ormake my eyes too red - THE BEST OF

HUI:Y LEWIS

| want a newdrug, Onehat won't spill

One that don't cost toanuch, Orcome in a pill

| want a newdrug, Onethat won't go away

One that won't keep me up atight, Onethat won't make me sleep all day

| want a newdrug, Onethat does what it should

One that won't make me feel tobad; Onethat won't make me feel too good
| want a newdrug; Onewith no doubt

One that won't make me talk toammuch; Omake my face breasut

One that won't make maervous, Wonderingvhat to do?
One that makes me feel like | feel when I'm wythu

A 21 yad | HuBydewssMatrElgristopher John Hayes, 1983



Targeted 'T'herapy

e Typically specific to proteins with imited expression on or mside cancer cell
e [ess collateral damage but still potentially significant side etfects

e Fxamples:

e tamoxifen: oral agent, prevents dimerization of estrogen receptor m breast cancer patients

e bevacizumab: IV anti anglogenesis agent

e olaparib, rucaparib: oral PARP inhibitors

used 1n ovarlan, breast, prostate patients

with BRCA mutations
e brentuximab vedotin: IV antibody-drug

conjugate targeting CID30 1 lymphoma
 venetoclax: oral BCL-2 inhibitor for CLL & AML




Immunotherapy

e Manipulates the immune system to identify and attack the cancer cell
e Side effects retflect over-active immune system or auto-immunity

e Has evolved over ime
e Promoting/increasing the natural immune response, relatively non-specitic
e Interferon, I1.-2
e Tumor specific immune response with checkpoint inhibitors

e Ipilimumab, nivolumab, pembrolizumab, others




Blocking PEL1/PD1 interaction

releases the immune system to recognize and kill the cancer cell

Checkpoint Inhibitors are Approved for:
Bladder

Breast

Cervical

Colorectal

Cutaneous squamouczll

Gastric

Head/neck cancer

Hepatocellular

Lung cancer (small and n@mall cell)

PDL1>PD1

Lymphoma
Melanoma
PDLL> M PD1 Merkel call
Renal cell
MSHH ordMMRtumors




Translattonal Research

* Bench to Bedside... and Back

e Basic science

e Therapeutic clinical trials
e Physician
e Patient
e Research team
e Chnic team
e [arge group/cooperative trials
e Pharmaceutical trials
e Investigator mtiated trials



FDA Approvals Over Time

10 30
(as of 10/9/19) (asof 10/9/19)

19 6 59
16 2 46

(3 in nononcology 22
setting)

1 45

The Cancer Letter 1/25/19
www.fda.gov/files/drugs



Biosimilar and Interchangeable Products

* Produced using biotechnology 1n a living system (microorganism, plant or animal
cell)
e Vaccines
e Therapeutic agents:
e filgrastim: growth factor used to prevent neutropenia with chemotherapy

e Monoclonal antibodies:

e rituximab: agent targeting surface proteimn (CID-20) on the surface of certain cancer cells

OR. DAZZLE VS DR. PEPPER
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Reference medicine Biosimilar medicine




Across all disease states

2018 FDA approvals were highest since 1996

(when 53 new drugs were approved)

Number of New Drugs Approved by the FDA,
2009-2018

32% of the 2019 new approvals were finstclass agents
py:: 2F (GKS yS¢ | LILINPGIfAa I RRNBA

73% of new drug approvals were processed through expedited categc
(fast track, breakthrough, priority review, or accelerated approval)
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2009 2010 2041 2042 2043 2044 2045 2046 2047 2018
Year

Sowrce: US Food and Drug Administration. Advancing heatth throwgh innovation:
2018 new drug therapy approvals. January 2019, www.fda.gov'downloads/Drugs/
DevelopmentApprovalProcess/Druginnovation/UCMG29290 pdf.
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e Youcan
‘ teach

an old dog
new tricks




What the FDA ‘looks at’ has also changed

e Metastasis-free survival
e Overall survival: includes time with recurrent disease
e Progression free survival: time period of stable disease

e Minimal residual disease

o “what’s left” after a course of therapy - mainly used 1n setting of leukemia or
myeloma and based on sophisticated analysis of bone marrow biopsy results

* Disease and biology specific indications

e 2017: FDA approved an agent based on common biomarker (pembrolizumab
and PD-L1 expression)



Impact of New Agents

e Side effect profile & Quality of life uGenerallybetter tolerated
WS5AFTFSNBY O &Al

* Onset of side effects: Immediate, acute, sub-acute, late onset YNNI F-¥ HoX

e Duration of side effects: short term, long term, permanent wCSESNI K2aLR i
wa2NBE WYl AYyGS

* More specific/less global

* Administration wa2NB GKSNI LA S
o IV, IM, SQ, self administered SQ, oral al homev

e Financial toxicity

e Increasingly complicated (co-pays, deductibles, co-insurance)

. w{ GFFTF KANBRKR
e Real concerns of job loss, debt, bankruptcy financial issues for both patient
and clinic

®wC A Y lcgudsalingt

w! 3ANBAAADS NB
free-drug/drug replacement, etc.



Five-year cancel w ates in the USA
Average five-vear survival rates fre

Our World
: o in Data
Cancer types in the United States,
shown as the rate over the periog/Y70-77 [e] and over the period 2007-2013 [e]: 1970-77 e——»¢ 2007-2013
This five-vear interval indicate

he percentage of people who live longer than five vears following diagnosis.

All cancers 50.3% &

P 57%
Prostate 67.8%e

Po 98.6%
Thyroid 22.1% e——3» 98.2%
Melanoma 8&1.9% e——3»e 91.7%
Cure, Recurrence,

Breast (female) 74.8%e¢———»® 59.7%
and Metastatic disease

Uterus 82.3% e<f—e 85.9%

Bladder 72.2% e—J»e 77.3%
Kidney 50.1%e

>0 74.1%
Non-Hodgkin Lymphoma 45.5%e- e 71%
Cervix Uteri 67.1% e«969.1%
Mouth/throat 52 5% e———————J3»-0 64.5%

Colon 49.8% e———J-e 64.1%

Leukemia z4.2%e e 50.6%
Myeloma 24.6%e

Ovary 36% e——p»e 4
Stomach 15.2% e——J»o 30.6%

Brain 22.4%e———3»e 30,5%

Esophagus 5%e——————J»e 18.8%

Lung 12.2% e——3»e 18.1%
Liver 2.4% 0_-). 17.6%

Pancreas 2.5%e—J)»e 5.2%

0% 10% 20% 30%

nal Cancer Institute; Survalllanc

Y 90% 100%
1 nal L ( St (S ANCa, Epide lale and &End Rasults P } A
1 OurWoeldinDats org. T | rese mot suafestiorn hie be




Patients are living longer with metastatic disease
(and yes, with better quality of life)

e Colon cancer:
e Median survival 1990: 14 months 2019: 30 months

e Breast cancer:
e Median survival ER+ 1990: 32 months 2019: 57+ months
e Median survival ER- 1990: 14 months 2019: 33 months

e [Lung cancer (non-small cell):
e Median survival: 1990: <6 months 2019: 24+ months

e Melanoma
e Median survival: 1990: 6-9 months  2019: 36 months (34% are alive at 5 years)

* Myeloma:
e Median survival 1990: 3 years 2019: 6+ years



Current and Post-treatment Statistics

e 2019: 16.9 million people living with active cancer or a history of cancer
e Roughly 5% of the total US population
* 649% of survivors are >6) years old

e 2029: expected to grow to an estimated 21.7 million people
e By 2040, roughly 75% of survivors will be >65 years old



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjuteO_iL_lAhUN7J4KHf5lCewQFjABegQICxAE&url=https://cancercontrol.cancer.gov/ocs/statistics/statistics.html&usg=AOvVaw2KtwzEFg5j4yav3JiWRVfO
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjuteO_iL_lAhUN7J4KHf5lCewQFjABegQICxAE&url=https://cancercontrol.cancer.gov/ocs/statistics/statistics.html&usg=AOvVaw2KtwzEFg5j4yav3JiWRVfO
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjuteO_iL_lAhUN7J4KHf5lCewQFjABegQICxAE&url=https://cancercontrol.cancer.gov/ocs/statistics/statistics.html&usg=AOvVaw2KtwzEFg5j4yav3JiWRVfO
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjuteO_iL_lAhUN7J4KHf5lCewQFjABegQICxAE&url=https://cancercontrol.cancer.gov/ocs/statistics/statistics.html&usg=AOvVaw2KtwzEFg5j4yav3JiWRVfO

Cancer Survivorship
e “Survivorship” defined as period of time from diagnosis to death
e Comed 1985 essay by Dr. Fitzhugh Mullan

e Language of cancer continues to evolve over time

e Studies suggest that patients embrace different terms over the course of their treatment
e Waris a common metaphor but 1s increasingly less universally accepted

e Patient, warrior, ninja, hero, tighter, thriver, veteran...

e No single term 1s universally accepted

e Different patient groups embrace or promote different terms




Growing Demographic with Unique Needs:
cancer as a chronic disease

e Metastatic disease versus adjuvant setting
e Surveillance
e Work force/financial

 Interpersonal relationships




Potentially Five Generations 1in
Contemporary Oncology Practices

Projected population by generation

In millions

80 74 Millennial

Traditionalists/Silent Generation (1928.945) ages 721 in 201 Jis&s 85  Gonx

60 66

Baby Boomers (19461964) ages 553 in 2019

Boomer

Generation X (196§ 1980) ages 3%4 in 2019

Silent

Millennials(1981¢ 1996) ages 238 in 2019

Generation Z (1997 2012) ages 24 in 2019




Influences on Generations

World Events Technology Other key features
L Radio, print media, Stability and securit
Traditionalists (ages 791) WWII S NFd ¢co+dS 4 BRI LI g szyé g 2 l}/g OKY 2 f
Baby Boomers (ages 58) Vietnam War, T.V., radio, print media ~ Personal growth,
y 9 sexual revolution al O |j dzA NB R € u ﬁgh ﬁnyf)&:é/rénﬂ@lage rates
_ Fall of Berlin Wall, TV., VCR, Smaller generation,
Generation X (ages 394) Iron Hostage Crisis, rapidly evolving digital more formal education,
Operation Dessert Storm Gl aaAYAftl 0SRE flexible

Less formal education,

Millennials (ages 2338) 9/11, immigration, Digital is oolitically liberal
great recession GAYUSIANY & |52 mfar?iaﬁe?’fertilit)’/ rates
Generation Z (ages 22) Post 9/11 Digital from birth Anticipated to be highly educated



Patient Expectations Vary According to
Generation

e Higher patient satisfaction has been linked with patient age across
several studies, several sub-specialities, and several countries

e Life experience versus expectations versus patient/physician interaction

e Fxpectation, integration, and acceptance of technology varies
e Appoimntment reminders
e On-line appomtments versus phone
e Access to medical records and providers

e “Shared appointments” are being trialed in some settings (non-oncology)

e Fxpected and delivered care
e Patient prepping



“1 already diagnosed mysell on the Internet.
I'm only here for a second opinion,™




St.Eisewhere

e o W

74% of Americans have a positive view of medical doctors g X

pTi: 2F | YSNAOFIya FTSSt R20O0G2NR dzadzrtfe O NB
-Pew Research Center, 8/2/19

70% of patients read cline reviews

50% of patients used online information to choose a physician
Gen X and/illenialsare more likely to use chne reviews
Evolving data on management of-tine sites




Quality Initiatives in Oncology

* Assessing outcomes 1s challenging

* Tremendous variation on individual levels
e Assessing adherence to practice guidelines 1s easier

e Standardization of care
e Clinical Pathways - championed by UPMC 1n early 2000’s

e Algorithms and pathways based on evidence, specialist input, and consensus
e Generally 80% of patients fall into algorithm pattern

e National guideline and accreditation bodies
e NCCN, CoC, NAPBC, others

e Future: reimbursement based on compliance with guidelines



Physician Expectations Vary According to Generation

o Approximately 549% of practicing oncologists are >65 years old

e Changes 1n training programs impact expectation
e 2003: 80 hour work week lmitations
* Younger physicians are trained i nuanced collaboration with more team/shared care

e Flectronic medical records and tech impacts patient flow and physician style

e “See and type”, voice recognition, scribes

* Majority of oncology positions are employed - private practice 1s increasingly
uncommon

e Recruiting private practice complicated by lower interest in the business aspect

e Farly career physicians tend to favor positions with greater flexibility



Medical Oncology Recertification Process
“work 1n progress”

e Farn 100 MOC points every 5
years and complete MOC test

_Or_

e T'wo year assessment option

(shorter version of the MOC)

_Or_

* Cross your fingers and hope they
make 1t easier before you need to
prove you're keeping up
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It was the age of wisdom, it as the age of foolishness,

It was the epoch of belief, it was the epoch of incredulity,
It was the season of light, it was the seacon of darkness,

LG ¢Fa GKS Z2LINEYI 2F K2LIS3 A
-Charles DickengA Tale of Two Cities




