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Journal of the National Comprehensive Cancer Network

Colon Cancer: The New Chronic Disease

Al B. Benson II1, MD

Thirty years ago, there was 5-FU. Period. The projected life span of the patient '
with metastatic colorectal cancer (CRC) was indeed dismal. Liver resection was
certainly not routine.

Eighteen years ago, the frst NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines) for Colorectal Cancer appear. Treatment options include 5-FU,
leucovorin, and irinotecan, with limited sequential therapy options, and shift median
survival to about 1 year.

Ten years ago, oxaliplatin and 5-FU emerge as a standard of care for metastatic
CRC, and the era of targeted or biologic therapy begins, solidifying the role of
sequential therapy beyond initial treatment.
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Cornes P. Pictogram created from data in - Savage P. Development and economic trends in cancer therapeutic drugs: Analysis of
modern and historical treatment costs compared to the contemporary GDP per capita. J Clin Oncol 32, 2014 (suppl; abstr e17535)



REVIEWS

0ld Model ( Old Survival Personalized Model |  Personalized Survival )

Acute

promyelocytic Chemotherapy 19 months All-trans >58 months
leukemia retinoic acid

Ehrnnlcf myeloid Chemotherapy 6 years Imatinib >22 years
leukemia

Melanoma Dacarbazine <10 months Vemurafenib 16 months
Meduliary thyrold e motherapy 36 months Vandetanib Not reached
cancer

Gastrointestinal s stherapy 12-18 months |matinib Close 1o 5 years
stromal tumour

Relapsed Hodgkin - v erapy 12 years Erentg:umah 99 {imonihe
lymphoma vedotin



OL popdec ppovtidag TIC omolec pmopel va UTTOKATAOTAOEL
nepltAapfavouv:

v’ elooywyéc o€ voonAeuTtika 8pupata (hospitalizations),

v’ enelyovoo ppovtida (emergency care),

v voonAsia kat’ oikov (home care) BA. AIDS,

v’ nakpoyxpovia voonAsia (long-term care) BA. Alzheimer kait
v uninpeoiec anokatdotaonc (rehabilitation)

Bond et al, 2012



Generc doug name (race name:
manuiachurer, locatom)

Typeca treatrment
schedule

Cumulatwe drug cost
fie | (S0

Cormmenis

Ipibrmurnab [(Yeraoy: Bristol-Myeers
Squbb, Mew Yok BNT)

Sipuleuce-T [(Provenge: Dendreon
Corp, Seatthe, W)

Bevacimurnals {Svacting Genentech Inc,
South San Francscoo, TA)

Paclitasoel, protein-boand  Abrascane;
Celpamne Corp, Summet, M}
Lenaldormide (Redimid: Celpene Corp)

Bortezomib (Welcade: MHilenmnium
Fharmnaceutcas. Cambridge, LA

Irmatinib mesylate (Gleswac: Rovartis
Pharmuacewtcals Corp, East
Hamower, ]}

Alemiupurnels (Carmpath; Genzyrne
Corp, Carmbeadge, FA)

Ofaturmumaly (Arzerra: GaxnSmithEline,
Philadelphia, PAJ

Brenmtuxrnab wvedotn (SAdostris; Saarthe
Genetics Inc, Bothell YA

Crazatnib (Sprpcel: Bratol-Hyers Squikb)

e lamorma

Prostate canosr

“Warouws carnoers, inchedirg
Uy and colon Cancer

Breast cancer

Multiple myekorma

FHMultiple myeborna

Chirosmic mivgee hoid
wuloerma

Chronic leukernias

Lyrmphomas and chrome
yrrphcid leukermias

Hodgkin Brmphcna

Chironic mgnebkoid
eulkoerma

COrnce evary 3w for
4 diososg

Thres times & roonth

Dlaiy for 3 whk of
each ot

e waeaekehy

Oice daily

Thres times 3 week
for 3 o

Twewe dooes creer
3-4 mo

Oree evary 21 d for
8 cycles

Crnoe daily

| 20005

S0000 for 1 doses

S0000

BO D0

SO0

FOOOG

1O

1 OO

Dluration noet wel defined:
ourrenty, physicians
hawe beon going pest
the 4 doses i patients
have acheved a goocd
L=y

Can ke comtnued 20w
urtl dicopcs
progression

Contirued witll dsease
progression

In fremtlne ard
Friaibemarnce, Suration
af therapy can esonsesd
3 3= in relagpoed dissase,
duraticn is
Foprosdmately | oy

Can ke conmtnued =0
urtl diceace
progression

Lifelomg witil progresson

Could be wsed for =1y
Coudd be used for == |y
Approsimatey &8 oycles

& year
Lifslcmg until progresson

“The costs listed are approsmate estimates booed on averzge whaleole prices and typical schedules used in practics. Costs are highsr when the cost of administration
is factored in ard when 1 or more dougs are used N comSination.
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Kaitlin KI. Deconstructing the drug development process: the new face of innovation. Clin Pharmacol & Therapeutics. 2013.
Doctors say cancer drug costs are too high. http://medicalxpress.com/news/2013-04-doctors-cancer-drug-high.html. Cited 21/06/2013
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No. Author(s) Country Factors affecting the increase in pharmaceutical expenditures

1 Anderson and Kerluke, 1996 [13] Canada MNumber of medicines received by patients{drug exposures); aging; therapeutic drug categories

2 Cawvalié, 2003 [14 ] France Prices; quantities ; new drugs

3 Chernew et al., 2001 [15] UsA Price changes; quantity changes (number of prescriptions& mix of prescriptions )

4 Darba, 2003 [16] Spain Average price index; average population growth rate; average prescription per person growth rate,
average residual.

5 Dubois et al., 2000 [17] USA Average increase in volume existing drugs & new drugs; days per prescription; average increase in
price factors inflation, new therapies; change in therapeutic mix

2] Gerdtham and Lundin, 2004 [18] Sweden | The real price of drugs: the gquantity (number of DDDs) and the residual increased (due to new drugs).

T Gerdtham et al.. 1998 [19 Sweden | The relative retail price index of drugs; the gquantity of drugs (measured in DDDs) and residual (due to
new drugs).

B Hanlew and Morgan, 2009 [20] Canada Apeing ; gender: socio-economic status (in terms of income); health status (morbidity profiles)

9 Hoffman et al., 2010 [21] Usa Trend of increases in expenditures for specialized medications; biological biosimilars (and potential
for biosimilar legislation), drugs in development, diffusion of new drugs, generic drugs, increased
availability and use of generic equivalents of the blockbuster. Health care reform may exert greater
influence on drug expenditures, drug safety concerns, and comparative effectiveness research

100 | Hoffman et al., 2008 [22] Usa Price; utilization and mix; new drugs

11 Hsieh and Sloan,2008 [23] Taiwan Quantity (due to the introduction of new drugs) ; the mix effect (due to treatment substitution) and
pure price effects

12 | Kildemoes et al., 2010 [24] Denmark | Increasing population-wide treatment prevalence; population aging trends in incidence mortality and
health care system (guidelines).

13 Lambrelli and Donnell, 2010 [25] Greece The relative price of pharmaceuticals; the product-mix residual (this is mainly attributable to a switch
to more innovative, but more expensive pharmaceuticals; the volume of drugs prescribed).

14 Morgan, 2004a [26 Canada Utilisation factor; drug exposure ; therapeutic choices (narrow mix classes, broad mix), price —readied

15 | Morgan, 2002[27] Canada | Price index; therapeutic categories; drug mix and generic drugs.

16 | Morpan, 2005 [28 Canada | Population aging; overall exposure; poly-therapy; drug class mix; drug mix; generic use, price
changes.

17 | Morgan et al., 2004b [29] Canada | Volume effects (prescription volume, prescription size), therapeutic choices (therapeutic mix drug mix
price effects (price changes, generic use).

18 | Morgan, 2006[30] Canada | Changes in the age-specific mix of drugs prescribed per prescription; the age-adjusted number of
prescriptions filled per patient per therapeutic category increased population-wide per capita
expenditures ; Age'sex-specific average numbers of categories used per “exposed’ patient caused per
capita expenditures ;.drug price inflation (for existing products).

19 | Mueller et al., 1997 [31] UsA Disease category factor; aging ; therapeutic classes

20 | Mullins et al., 2001 [32] USA Price gains in existing drugs, the use of existing drugs and product shift; use of newer drugs.

21 | Sherman, 1999 [33] USA Direct-to-consumer advertising of new branded drugs; generic drugs; average prices per prescription;
introduction and widespread use of new drugs.

22 | Steinberg et al., 2000 [34 USA Age; sex ; disease category

23 | Suhetal., 1999 [35] Usa General inflation; prescription prices; population growth; growth in prescription drug use (the number
of prescriptions) and growth in intensity per prescription.

24 | Van Tielen et al., 1998 [36] Belgium | Population aging

25 | Vandegrift and Datta, 2006 [37] USA Obesity, population aging; new drug approval; real incomes.

Awad ‘MM, ‘Akmal-SA,tzham- MMV, -Systematic review of factors-affecting pharmaceuticatexpenditures, Health-Policy (2014)
’ 7 ’ 7 7

it //Av AR A~ /10

1N01Cc/: haslylhim~l 29°N1 44 ND N1 N




QappakevTky damavn anoteAel cuvaptnon Twv PeTaBAntwy:

v' g Tng (P),

v’ tou oykou (V) kot

v TOU UTIOAELLPATIKOU TtapdyovTa (r) o orolog ekPppAleL TV sLoaywyr Kot Stéxuon Tng
KalvoTouiag.

Mossialos E and F Mrazek. Data needs for developing and monitoring policies.




CLAWBACK

H amoucia npoPAspotntoc avadopika pe to uPog tne unEpBaong.

H {ntnon npoodlopiletal amo Tov yLaTpo, 0 o1oiog SEV CUUUETEXEL OTNV
eniotpodn tng umEpPaonc.

KaBeotwc cupdpndlopwv.

Alapavela StadLkacLwy UTTOAOYLoHOU.

CLAWBACK

Entiteuén otoxou, otaoclpotnta Kot avoaBAnTikotnta otnv uAomoinon, edapuoyn
Kat aéloAoynon twv SdtapBpwtikwv aAAaywv oL omoiec Ba dtaodaAicouv tov
e€opBoloylopo tTng darmavng, LEow Tou eAEyxou TNC dLakivnong Twv dapuaKkwv
oe OAa ta enimeda, NG ouvtayoypadnonc Toucg Kol TNG mMpooPfaocng Twv
acBevwv.



ATLOOKOTLEL:
OTOV EVTOTILOMO, TIPOCOLOPLOLO KOLL TIPG
ETUKELLEVWV, OVAOUOUEVWYV VEWV T
aéLoOAOYOOUV KOl VOl EKTLUIOOU
gLoaywynN TWV VEWV TEXVOAO
1) Tnv vyeia, 2) To KOGTO
OTO oUOTNUA UYELQG
VOGN HaTOG, EMLBAg
UTIOKOTAoTOO0N
VO TTAPEXOU
Aqng tw

Olnon twv

0V, LLE OKOTIO Val

£C OUVETIELEC ATIO TNV
POPLKA E:

avapopdwon Twv dtadkacLwv

n aAAayrn TpOmou Staxeipong

wv povadwv dpovridac,

ppovtidac) kat 4) TNV KAWLKN TTPAKTIKA Kot
o £ykatipn mAnpodapnon octouc dopeic
OEWV.

Simpson S, ez-Ibarluzea |, et al. A toolkit for the identification and assessment of new and emerging health
technologies. E am: EuroScan; 2009 Jun. 32, www.euroscan.org.uk/methods.
Wild C, Simpson SyDouw K, Geiger-Gritsch S, Mathis S, Langer T. Information service on new and emerging health

technologies: identification and prioritization processes for a European union-wide newsletter. Int J Technol Assess Health
Care. 2009 Dec;25 Suppl 2:48-55.



Canadian Agency for Drugs and
Technologies in Health (CADTH)

Agency for Healthcare Research and
Quality (AHRQ)

Joint product by HIV i-Base and the
Treatment Action Group (TAG) / 2012
Pipeline Report: HIV, Hepatitis C Virus

(HCV) and Tuberculosis (TB) Drugs,
Diagnhostics, Vaccines and Preventive
Technologies in Development

Walgreens Pipeline Reports

The National Institute of Health
Research (NIHR) Horizon Scanning
Centre

Pharmaceutical Research and
Manufacturers of America (PhRMA)

EuroScan International Network

Health Policy Advisory Committee on
Technology (HealthPACT)

National Horizon Scanning Centre
(UK)

SigmaScan (UK)

Euroscan

AHRQ Healthcare Horizon Scanning
System (US)

Regional Drug & Therapeutics Centre
(UK)

New Media Consortium Horizon
Reports

Pharmacy Practice journal

The Oxford Centre for Monitoring
and Diagnosis in Primary Care

(MaDOx)



http://www.health.qld.gov.au/healthpact/default.asp
http://www.health.qld.gov.au/healthpact/default.asp
http://www.hsc.nihr.ac.uk/
http://www.hsc.nihr.ac.uk/
http://www.sigmascan.org/
http://euroscan.org.uk/
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=881
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=881
http://rdtc.nhs.uk/publications/publication-type/monthly-horizon-scanning-reports
http://rdtc.nhs.uk/publications/publication-type/monthly-horizon-scanning-reports
http://www.nmc.org/horizon-project
http://www.nmc.org/horizon-project

A BIA is a means of synthesizing available knowledge at
the time of a coverage or formulary listing decision to
estimate the likely financial consequences of that
decision for a health care system.



Colorectal cancer

Five-year relative survival (%)

51» USA

O IEFDD 2000 3000 4000 5000

Total mational expenditure on health per capita (UsSD PPF)

Hofmarcher, T., Jonsson, B., Wilking, N., Access to high-quality oncology care across Europe. IHE Report. 2014:2, IHE: Lund.

OECD, Cancer Care: Assuring Quality to Improve Survival. OECD Health Policy Studies. 2013: OECD Publishing
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The Association Between Health Care Quality and Cost: A

Systematic Review
Peter 5. Hussey, PhD; Samuel Wertheimer, MPH:; and Ateev Mehrotra, MD, MPH

[+] Article and Author Information
Ann intern Med. 1 January 2013;158(1):27-34 TextSize: A A A

Article Figures Tables References Comments

Background: Although there is broad policy consensus that both cost containment and quality
improvement are critical, the association between costs and quality is poorly understood.

Purpose: To systematically review evidence of the association between health care quality and cost.

Data Sources: Electronic literature search of PubMed, EconlLit, and EMBASE databases for U.S.-based
studies published between 1990 and 2012.

Study Selection: Title, abstract, and full-text review to identify relevant studies.

Hussey PS et al. The Association Between Health Care Quality and Cost: A. Ann Intern Med. 1 January 2013;158(1):27-34
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Clinical Information - Klinische Information

NHOLMIE Onkologie 2005;28:441-445

DOI: 10.1159/000086395

Published cnline: June 27, 2005

Physician-Based Active Cost Management of Oncological
Therapies Reducing Pharmaceutical Costs by 83.4% in
Two Years without Leaving Standard of Care

Volker R. Jacobs? Jutta Thoedtmann® Uta Euler? Stefan Paepke? Thorsten Fischer®
Nadia Harbeck® Marion Kiechle?

AFrauenklinik,
EKlinikumsapotheke, Klinikum rechts der Isar, Technische Universitat, Minchen, Germany



H arvard of the new d@vices.

Even technologies that unambiguously re-
duce costs—by substituting capital for labor,
say, or shortening the length of a hospital
stay—face challenges. Because insurers tend

If any business needs a dose of

to analyze their costs in silos, they often don't
creativity, it’s health care. A . - " "
tematic aseeament of he | see the link between a reduction in hospital

industry’s innovation ills

rm

—d

suggests some remedies and labor costs and the new technology responsi-
ers a framework for " u
nkingaboat e tocest . ble for it; they see only the new costs associ-

new ventures in any business. w "
e an ated with the technology. For example, insur-

ers may resist approving an expensive new
heart drug even if, over the long term, it will
decrease their payments for cardiac-related
hospital admissions.

Tnnowators mnst alsn take mainms o identifv
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YA pXeL WOTOOO KAELOTOC
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VOOOKOELo. (aduvapia
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Aoyw g€avtAnong budget)

Awadikaoia Itepeital, Katnyopia 1A, divovtat
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Eyypadovtal otn voookopelakn Samavn
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Where Does Your Health Insurance Dollar Go?

WCONSUMER SERVICES®, PROVIDER SUPPORT AND MARKETING

GOVERMNMENT PAYMENTS, COMPLIAMNCE,
COST OF MEDICAL LIABILITY
CLAIMS PROCESSING AND OTHER ADMINISTRATION AND DEFENSIVE MEDICINE

INSURANCE INDUSTRY FROFIT T

OTHER MEDICAL SERVICES
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BaOpoAoynon KouwvotopiLog

Transparency Commission, France

n Major therapeutic progress
n Significant progress in terms of therapeutic efficacy

and / or reduction in side effects

High

Modest progress in terms of therapeutic efficacy and /

ASMR or reduction in side effects

rating

Minor progress in terms of efficacy / usefulness
(improved compliance, value added formulation,
improved pharmacokinetic properties .g. reduced risk
of interactions)

No therapeutic progress

Low

AMNOG

Extent of added benefit:
sixX catego al basis

major added benefit

considerable added benefit

minor added benefit

added benefit proven, but not
quantifiable

no added benefit has been proven

less benefit than that of the
appropriate comparator

‘ Pricing negotiations
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2. «<EvnAwkiwon» EONYY

GOVERNMENT ASA..

EXAMPLES OF KEY ACTIVITIES

REGULATOR

SOURCE OF DATA

PURCHASER

COMMUNICATOR '

» Establishes and oversees post-market data collection (Risk Evaluation and Mitigation Strategies [REMS] program) - defined as
condition for approval

» Monitors and regulates industry communication with patients, providers, and payers on product claims

» Medicare and Medicaid as a purchaser of healthcare services, including pharmaceuticals (Part B & D), provider services
(i.e., payment to hospitals and providers) (Parts A, B, C)
» Accesses multiple CER and other research programs through variety of agencies
» Establishes positive coverage decisions contingent on ongoing data collection (j.e., coverage with evidence development [CED])

Invests in multiple GER and other research programs through variety of agencies
» Examples include NIH; AHRQ's Effective Healthcare Research Program; PCORI (public-private partnership)

PRODUCER OF EVIDENCE '

» \nvests in data repositories across multiple federal agencies in support of research efforts; data repositories include data from variety
of sources (e.g., claims, adverse drug events [ADEs], electronic health records [EHRs], surveys)

» Examples include: Observational Medical Outcomes Partnership (OMOF); Sentinel; Multi-Payer Claims Database

Develops and disseminates clinician, policy-maker, and patient guides based on comparative reviews
* Invests in clinical decision support efforts such as academic detailing
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