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Cancer control, inequalities,

and prioritization

Tony Blakely
Midland cancer network research day




Brief overview of cancer control

Overview of inequalities in New Zealand
Monitoring of Strategy and Research Stock-Take
ABC-CBA:

— my current passion....
— but hopefully useful background and stimulus to discussion
on prioritisation




Cancer Control - definition

“... comprehensive cancer control programmes
tailored to the socioeconomic context, and aimed at
reducing cancer incidence and mortality and improving the
guality of life of cancer patients and their families,
specifically through the systematic, stepwise and equitable
Implementation of evidence-based strateqies for
prevention , early detection , diagnosis , treatment ,
rehabilitation and palliative care , and to evaluate the
iImpact of implementing such programmes” (WHA
Resolution, 2005)




NZ Cancer Control Strategy

Two purposes:
1. To reduce the impact of cancer
2. To reduce inequalities in the impact of cancer

Six Goals:

Primary Prevention

Screening and early detection

Diagnosis and treatment

Support, rehabilitation and palliation

Delivery of services (workforce, M ori, consumer)
Research and surveillance
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An overview of cancer
Inequalities In NZ




Cardiovascular disease, 1-74 yr olds

By what percentage has CVD mortality rates declined from
1981-84 to 2001-04: a) for European; b) for M ori?
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Figure 4.1:  All-sites cancer incidence and mortality rates, age standardised, both sexes and by

sex, 1996-2001
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Unequal Impact, Robson et al 11
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Breast cancer incidence by ethnicity

CancerTrends — standardised rates per 100,000
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Survival from cancer by ethnicity

Relative survival methods, using ethnic-specific lifetables
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Ratio of Maori to non-Maori non-Pacific 5-year univensirs

OTAGO

relative cancer survival %
Before and after adjusting for stage
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Hill S et al (in press). M ori:nonMaori
disparities in colon cancer survival

0.8
0.6 - Non—-Maori
©
=
= "
7] Maori
0.4 —
0.2 - p=0.026
0.0 -
| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 g 10

Years from diagnosis

18



Hill S et al (in press). M ori:nonMaori
disparities in colon cancer survival

Adjusted for: Additional variables in model: Hazard Ratio 95% CI
0. Unadjusted - 1.33 1.03- 1.71
1. Demographics Age, sex, year of diagnosis 1.30 0.99- 1.71
2. Disease factors + Stage 1.29 0.97- 1.71
+ Grade 1.31 0.99- 1.74
+ Site 1.36 1.01- 1.82
+ Emergency presentation 1.33 0.99- 1.79
3. Patient factors + Comorbidities* 1.24 0.92- 1.68
+ Smoking 1.20 0.89- 1.63
4. Treatment + Definitive surgery 1.21 0.89- 1.64
processes + Surgeon type 1.21 0.90 - 1.65
+ Delay to surgery 1.20 0.88- 1.63
+ Adjuvant chemotherapy 1.17 0.86 - 1.60
5. Health care + Treatment facility type 1.12 0.82- 1.53
access + Small area deprivation 1.10 0.80- 1.52
+ Rurality 1.06 0.77 - 1.47
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Monitoring by Goal of
Strategy, and Research
Stock-take

20
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2005-07

Monitoring against Action Plan

Goal 1

Primary prevention of cancer

Goal 2

Effective screening and sarly detection
Goal 3

Effective diagnosis and treatment

Goal 4

Improve the quality of life for those with
cancer

Goal 5

Improwve the delivery of cancer control
services

Goal &

Cancer contral ressarch and surveillance

TOTAL

MONITORING AGAINST ALL MILESTONES

Achieved In progress Delayed

9 29
4 3
4 18
4 14
1 15
1 &

23 (15%) | 85 (56%%)

4

10

11

33 (22%)

Insufficient
informiation

available for  Goal
monitoring  total

3 45

10

4 31

28

2 29

2 9

11 (7%) 152

UNIVERSITY

OTAGO
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Stock-take of research allocation, 2002-05 | g

Cancer Control Council, 2006 E

53 - Diagnosis & Treatment
7%
278 projects

G5: Service Delivery
- 1%
8 projects

. | ©2: Early Detection

10%
26 projects
\ 4: Q0L
. . - 1%
Total investment in research 2003 - 2005 = $95.2 million S
G1: Prevention 18 projects
Strategy Goal 1 - Prevention = %10.28 million e ;:ﬂﬁim
Strategy Goal 2 - Early Detection = 29.67 million

Strategy Goal 3 - Diagnosis & Treatment = $73.63* million
Strategy Goal 4 - Quality of Life (QOL) = $1.06 million
Strategy Goal 5 - Service Delivery = 31.1 million
"does not Includs $7.05 millon of non-asskgned Investment by Roche 23
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Aotearoa Burden of Cancer
and Comparative Benefit
Assessment study (ABC-CBA):

What is it? Will it be useful?

Tony Blakely, Roy Costilla, Martin Tobias
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My concern and argument

From a social epidemiologist looking at trends

1. Cancer mortality, incidence and inequalities

 The burden of cancer mortality by socio-demographic S
IS changing

 And it appears that social determinants, public hea Ith
prevention, and health care services are all drivin g
these changes

 Which begs the question: “how do we explicitly and
fairly prioritise future cancer control activity to both
reduce the impact of cancer and reduce inequalities In
that impact?”
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@educe the burden of cancer

promotion/prevention
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Information across the cancer continuum

Primary Secondary and Tertiary Cancer Services:

Cancer In each episode of care patients usually have services delivered

Services by several different public, private and community/voluntary
organisations (as inpatients, day patients and outpatients)

~ N —

/ g

New Zealand | symptom ! Chemo- " Ve \ Outcomes :
Population by: / N . _

p y ) — -\ py | Radio Sl
*Age Surveillance | o e N— therapy «Cured

\ ““ Specialist | \ N
*Gender N ' @ . Referral . Surgery | @ T *Remission
— \ \ o // ;\\‘ .
*Ethnicity N - | Paliiative | R
: .\ / T . Care oD

Occupation | Screening |/ <o \ish | | SLI;ZF:]CZ;& \ Die of

Cancer

\ \

e[ ocation
*Other causes

Diagnostic tests (private & public)
eLaboratory: blood tests, histology /Radiological: X-rays, other tests

Pharmaceutical products

Pre-Cancer Cancer Diagnosis Cancer Treatment Cancer Outcomes
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Action Plan, Goal 6, Obj. 2, Outcome 111

A national cancer information set that provides up to date and
meaningful information for monitoring and effective
Implementation of the CCS

— Refine role of NCR to link to other cancer data
— Develop core clinical cancer dataset
— Consult with interested parties

— Ensure refined NCR links with clinical/path/palliative care
databases

Active as NCMD project in 2005-06, then absorbed into National
Systems Development Project, lost traction, now being picked
up by Cancer Control Team in Ministry

28



National Cancer and Palliative Care
Information Systems Project

Three objectives:
1. National solution for non-surgical patient management systems
(PMS)
— Watching Northern Region RFP ....
2. National cancer and palliative care code-sets
— Building on work already done
— Focusing on HISO approval
3. Improving data access to, and quality of, NCR

Project team within Ministry, Advisory Group, 1-year time frame —
although already exceeded.
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Sikora on prioritisation

“As with all health issues, access will be determined by cost and
political will. In 2007 a cancer patient consumes direct medical
care costs of about £25 000 (€36 750) in the United Kingdom,
70% of which is spent in the last six months of life (Bosanquet &
Sikora, 2006). At a conservative estimate, this could increase
four-fold to £100 000 (€147 000) per patient per year by 2027 as
patients live with (rather than die from) cancer and have access
to new technologies. ... In theory, cancer care could absorb an
ever-increasing proportion of the health-care budget. This is likely
to reflect patients’ wishes as surveys reveal that the majority
believe that cancer care should be the highest priority; far beyond
any other disease.

Assuming that part of the health service will still be funded from
taxation this expenditure might require the tax rate to rise to 60%
in the United Kingdom.”

Karol Sikora, 2008 Drugs for cancer In: Responding to the challenge of cancer in Europe
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Demand and expectations going up
Cost escalation

Should we spend extra $ on tobacco control or
palliation ... or chemotherapy or radiotherapy?

Knowledge for prevention slowly improving,

knowledge on treatment slowly improving — but

complex (and perhaps costly) to get .....

— Which sounds like prerequisites of inverse equity law
(Victora, Lancet 2000; CVD and Tukuiotonga)

Ingredients for increasing inequalities — | think

31
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Improving Prioritisation across Vote Health | [SEEEE

ki

What is happening in the Ministry?

Increasing focus on Value for Money:

greater requirement to identify the next best spends across
health (or next best disinvestments in current climate)

need to give highest priority to those initiatives for any new
funding available

processes to facilitate the next highest priorities being funded
from the reprioritisation of lower value spending

Ministry-wide work programme on Improving Prioritisation across Vote
Health
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Proposed decision making for Annual Budget OTAGO

Strategic phase Bids developed grrioritisation process

ELT considers current Developed bids
pressures, strategic submitted to the virtual
direction & discussion budget team

with the Minister

SIFU leads this process
supported by a Health
Investment Advisory

Clear guidance & Panel to develop a total
Develops strategic templates. Bids must budget package
priorities for the Budget demonstrate:

*  VFM/evidence based

Readiness
« Costings

< Alignment to strategic
priorities

Improving Prioritisation across Vote
Health (Giffiths, SIFU, March 2009)
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Key features of new Initiatives process | [SE&&

A clear strategic phase which sets strategic priorities for new
spending

All proposals for new spending in the Budget will come into the
same process so able to prioritise across Vote Health - this

includes operating and capital, and Ministry led and sector
led initiatives

Initial prioritisation of initiatives shall be undertaken through an
overarching prioritisation process supported by a Health
Investment Advisory Panel |, for advice to ELT and then to
Minister

Prioritisation criteria  based around value for money,
Implementation readiness, robust costings and alignment
with strategic priorities
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LEIVEHRSITTE

Strategic Phase Otico

An initial strategic planning phase to enable the development of strategic
priorities for the Budget

Early engagement with Minister & ELT to considers current pressures,
priority areas and to outline strategic direction for the Budget

Part of wider Ministry objective of improving strategic investment
decisions.

Indicative timeline: August/September
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LEIVEHRSITTE

Improved bid development process | JSige

Supports strategic priority area
Improved rigor of initiative proposals

Seeking more robust business cases:

value for money (in terms of health gain, effectiveness and
efficiency)

cost effectiveness
risks
iImplementation readiness

Indicative timeline: September-October
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LEIVEHRSITTE

Prioritisation process Grido

Supported by Health Investment Advisory Panel (HIAP)
A senior level group of Ministry and sector representatives

HIAP to support the development of advice by the Virtual Budget Team to
ELT through:

providing prioritisation scoring and analysis of Budget bid
initiatives

providing a whole of sector perspective to prioritisation

Indicative timeline: October/November
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Prioritisation: Common tools of the trade

(Slides courtesy of Dr Stuart Peacock, BCCA)

Historical/political allocation

Needs assessment (mainly within programs)
Core services (generally national/provincial level)
Economic evaluation (specific interventions)

Program Budgeting and Marginal Analysis (PBMA)
(programs, health authorities, national/provincial)
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Economic Evaluation

(Slides courtesy of Dr Stuart Peacock, BCCA)

Comparison of two or more interventions or services o
the basis of costs and benefits

Cost-effectiveness, cost-utility, cost-benefit

Benefit: life years gained, morbidity, health related quality
of life, QALYs, DALYs

Opportunity cost: benefit gained from one service is
weighed out in comparison to benefit from alternative
uses of resources

Important tool but rarely provides the answer

— Other issues/criteria in decision-making: equity,
cultural appropriateness, capacity (building)
politics, ethics...

Time and cost of studies... cost effectiveness of CEA
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Barriers to success :

(Slides courtesy of Dr Stuart Peacock, BCCA)




ABC-CBA

One option, for one part of prioritisation process

3. ABC-CBA:
 Objectives
« Concept, and what the enduser will have

« Method using colorectal cancer as example

41



ABC-CBA: Objectives

Aotearoa Burden of Cancer and Comparative Benefit Assessment

To conduct a burden of cancer study (ie DALYs = YLLs + YLDSs)

2. To develop a scenario modelling tool to estimate DALY's averted for user-
specified cancer control interventions:

 Where intervention has to be modelled in terms of change in:
Incidence

Survival

Stage distribution at presentation

Disability weights (quality of life)

Proportion developing sequelae/complications

« Interventions from prevention to palliation

By subpopulation group (e.g. ethnicity and SES).

3. To merge scenario modelling tool with (marginal) cost data to undertake
CEA to level of accuracy needed for triaging.

4. Future directions:

 Embed ‘routine’ components with HDI and Ministry
« Active research on equity incorporation, uncertainty analysis, etc...

42



Burden of cancer (BoC)

For cancer diagnosed in
2006. Separately by (say) 20
cancer sites, calculated
separately in each cell for

YLD and YLL, and by cells of:

*Cancer site
*Sex, age, ethnicity
+(Stage, range of years)

*Requires population data,
YLL and YLDs

A scenario modelling tool
to determine the impact of
proposed intervention on
cancer burden

*ANALYST specifies an
intervention, then
parameterises it by changes
in incidence, survival,
disability weight, sequelae,
stage at diagnosis

*Requires extension of burden
of cancer models to include
multiple years — 2006 to
2066(").

Output from baseline
burden of cancer model

* DALYs by cancer:

* total popn — total and
per capita

* by subpopn - total
and per capita

Cost per intervention

 Provided separately by user,
but:

* From same input
MoH data as starting
point

* With same discount
rate and other
assumptions

Output from scenario
modelling tool and costings

* DALYs averted by
intervention:

* total popn — total and
per capita

* by subpopn - total
and per capita

* Cost per DALY averted
* Equity:

* cost per weighted
DALY averted

* cost per unit change
in absolute DALY per
capita gap (agnostic to
direction of gap)

End user

» Researcher

* Policy maker

* Decision maker
* Public

\/
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What is Joe’s DALY burden?

« Joe Blogs is diagnosed with cancer in 2006 at age
60, and dies age 65. He was ‘expected’ to live to age
80. His guality of live dropped 20% (i.e. what we call
the “disability weight”, DW) for the first 4 years of

diagnosis, then dropped by 80% in the last year of
life.

e Unit of Measurement: Disability Adjusted Life Years
(DALY)

DALY = Years of Life Lost (YLL) +
Years of Life with Disability (YLD)

44



What is Joe’s DALY burden? TA

Years of life with
disability (YLD)
AN A

Years of life lost (YLL)

4 N N
< I | | | | | [
= I I | | | | |~

60 64 65 80

_ J

~ \_Y_/
DW=20% DW=80%

DALY =YLL + YLD
— Years of life lost =80 — 65 = 15
— Years of life with disability = (4yrs x 0.2) + (1yr x 0.8) = 1.6
— DALY =16.6

DALY discounted at 3% to year 2006
— YLL=10.37; YLD =1.47,
— DALY =11.84
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C Diagnosis & Waiting
C Con:tgrol Weighting

rd year

Control Weighting
4th /-\'

( ConEtSrol Weighting

th year

( Control Weighting
6th year

Colorectal Cancer
8 years of cure
Cycles: Months

( Control Weighting

7th year

Control Weighting
8th year
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Spreadsheets for

Cancer Site
/overin\

Sex and ethnicity . 2006

Soon Stage and income . Soon to be 2006 to 2066

47



Steps for burden of cancer

Currently for base-year 2006 — soon to be 2006 to 2066...

1. Set up separate Excel spreadsheets for cancer site by sex by ethnic 3
(by stage by income)

2. Input NZ complete period life-table data by sex/eth (and income) for rates
of other cause of death

3. Input model life-table for determining YLLs (and YLDs for sequelae)

4. Input cancer incidence rates (using ‘Green Book’ & update),
disaggregated by ethnicity and income using rate ratios from
CancerTrends. (In future, also disaggregated by income and stage.)

5. Input population counts by sex/eth/SES/year
6. Input sequelae and Disability Weights for disease model

48



Cancer disease model

Necessary for assigning times in each state, and disability weights

Cure time: 3to 10 yrs

Dx&Tx: DW 0.2; 1yr
Terminal: 0.81: 1 month

Pre-terminal: 0.75:; 11 mths

Control Weighting: 0.20*;
residual time

Cure proportion: determined by
relative survival

* We will diminish this weight over time
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Steps for burden of cancer

Currently for base-year 2006 — soon to be 2006 to 2066...

o

Set up separate Excel spreadsheets for cancer site by sex by ethnic

(by stage by income)

Input NZ complete period life-table data by sex/eth (and income) for rates
of other cause of death

Input model life-table for determining YLLs (and YLDs for sequelae)

Input cancer incidence rates (using ‘Green Book’ & update),
disaggregated by ethnicity and income using rate ratios from
CancerTrends. (In future, also disaggregated by stage.)

Input population counts by sex/eth/SES/year
Input sequelae and Disability Weights

Calculate ‘smoothed’ cancer relative survival:
 Using 2002-2006 NCR data with excess mortality rate modelling

* In future, using CancerTrends data to project future survival, including by
ethnicity and income
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Relative survival and excess mortality -

For current 2006 base year, using period approach to 2002-06 data
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Steps for burden of cancer

Currently for base-year 2006 — soon to be 2006 to 2066...

1. Set up separate Excel spreadsheets for cancer site by sex by ethnic
(by stage by income)

2. Input NZ complete period life-table data by sex/eth (and income) for rates
of other cause of death

3. Input model life-table for determining YLLs (and YLDs for sequelae)

4. Input cancer incidence rates (using ‘Green Book’ & update),
disaggregated by ethnicity and income using rate ratios from
CancerTrends. (In future, also disaggregated by stage.)

5. Input population counts by sex/eth/SES/year
6. Input sequelae and Disability Weights

7. Calculate ‘'smoothed’ cancer relative survival:
 Using 2002-2006 NCR data with excess mortality rate modelling

* In future, using CancerTrends data to project future survival, including by
ethnicity and income

8. Calculate DALYs using cell-based macrosimulation
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Example of Excel spreadsheet

Colorectal cancer, non-M ori males, base-year 2006

Discount rate 3% DALY = 12,618
YLL = 10,699
Time (mths) DW YLD = 1,920
Diagnosis & Waiting 12 0.2
Control weighting [residual] 0.2
Preterminal (metastasis) 11 0.75
Terminal 1 0.81
% Pop with Sequeale 0.1
DW Sequelae 0.2
Exact Status at end of year 1 of FU
age Expected .
(years) number pf . Ethnic-
years of life Ethnic- Gender
rmaining from Gender Cancer Died of
standard | Census count|] CRC ca from | Specific rate | Incidence Number of Survival other Died of
lifetable 2006 Green Book ratio rate cancer cases Rates causes | Survived | cancer
X Np Rt RRm:nM asr Nc RSR1 Dol S1 C1l
26 54.48 21,440 0.000012 0.44 0.000013 0.29 0.86 0.00 0.25 0.04
27 53.49 20,500 0.000012 0.44 0.000014 0.28 0.86 0.00 0.24 0.04
28 52.50 19,900 0.000012 0.44 0.000014 0.27 0.86 0.00 0.23 0.04
29 51.50 20,590 0.000012 0.44 0.000013 0.28 0.86 0.00 0.24 0.04
30 50.51 20,770 0.000025 0.44 0.000028 0.58 0.86 0.00 0.50 0.08
31 49.52 21,840 0.000025 0.44 0.000028 0.61 0.86 0.00 0.52 0.09
32 48.53 22,710 0.000025 0.44 0.000028 0.63 0.86 0.00 0.54 0.09
33 47.54 23,810 0.000025 0.44 0.000028 0.66 0.86 0.00 0.56 0.09
34 46.55 25,160 0.000025 0.44 0.000028 0.69 0.86 0.00 0.59 0.10
35 45.57 25,740 0.000053 0.44 0.000057 1.48 0.86 0.00 1.27 0.21 53



Preliminary results: scenario example -

Colorectal cancer, non-M ori males, 2006 base year, discount 3%

Observed DALYs = 7448 (YLLs = 5888; YLDs = 1560)

What about some scenarios?

— 10% reduction excess mortality (i.e. increase RSRS)
« DALYs = 6896 (7.4% ):
— YLLs =5299 (10.0% )
— YLDs = 1597 (2.4% )
— Palliative care improved (i.e. decrease DWSs in last month
from 0.81 to 0.75, and in 11 months prior from 0.75 to 0.60)
« DALYs =7361 (1.2% ):
— YLLs = 5888 (0%)
— YLDs = 1473 (5.9% )
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ABC-CBA three stage master plan

BoC in 2009; Scenario 2010 onwards;

CEA 2011 onwards

Burden of cancer (BoC)

For cancer diagnosed in

20 cancer sites,
calculated separately in
each cell for YLD and
YLL, and by cells of:

*Cancer site
*Sex, age, ethnicity
(Stage, range of years)

*Requires population
data, YLL and YLDs

2006. Separately by (say)

A scenario modelling
tool to determine the
impact of proposed
intervention on cancer
burden

*ANALYST specifies an
intervention, then
parameterises it by
changes in incidence,
survival, disability
weight, sequelae, stage
at diagnosis

*Requires extension of
burden of cancer models
to include multiple years
— 2006 to 2066(!).

Output from scenario
modelling tool and costings

* DALYs averted by
intervention:

e total popn — total and
per capita

* by subpopn - total and
per capita

» Cost per DALYs averted
» Equity:

* cost per weighted DALY

averted

* cost per unit change in
absolute DALY per
capita gap (agnostic to
direction of gap)




Strengths & challenges

Will it be useful? What do you___ think?

Strengths:

*Building on cancer registry and ‘good’ data

*Building on burden of disease and ACE studies internationally
sInnovative, with momentum

Challenges:

*Will decision makers find it useful? (e.g. compared to other decision
criteria which may be more important)

*Matching with (marginal) cost data
*Will it be:

— accurate enough (e.g. we have to model out to 2066)
— yet easy and timely enough for decision-makers?

«Can we (and should we) extend it to other diseases?
*Balancing:

— routinisation (e.g. part of annual Ministry prioirtisation round?)
— academic input (research emphasis — see next slide)
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Emerging research qguestions

Currently ‘prioritising’ research questions to address

 To develop measures of change in social group inequality in cancer
burden (sex, ethnicity, socioeconomic position), and metrics of cost per
unit change in cancer inequality.

 To design and implement uncertainty interval estimation within ABC-CBA

 To estimate impact and cost effectiveness for 50 plausible cancer control
Interventions, as specified jointly with the ABC-CBA Advisory Group,
iIncluding:
— Comparison and evaluation of different methods to systematically review
studies
— Development and comparison of alternative methods of presentation of results
to end-users.
« To compare and validate the use of DALYs against QALYs as the health
outcome measure, and to validate ABC-CBA against recent Pharmac
cost-effectiveness analyses.

 To explore and possibly initiate possible extensions to ABC-CBA:
— parallel modelling in other countries (e.g. Australia)

— extension to other diseases (e.g. cardiovascular disease) in Aotearoa / New
Zealand.
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Emerging technical issues

Current issues we lose sleep over

Can we really estimate incidence and survival out to 20667

— May not be necessary if preventive intervention envisaged for 2006-
15, and we ‘just’ follow up this cohort (i.e. ‘just’ model 10 cohorts
through to year 2066)

— But what about if an intervention changes public health provision in an
enduring manner for future generations to enjoy (e.g. some
smokefree initiatives)

How to deal with lots of missing data on stage at diagnosis

Uncertainty analysis:
— Parameter uncertainty using (say) random error of inputs

— But what about systematic error? (e.g. might be strong case for
residual confounding) Stand alone basic sensitivity analyses, or
integrate within parameter uncertainty (e.g. Bayesian approaches)?

What software platform to use:

— Stata / Excel interface

— TreeAge

— Other £g



