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Methods for Economic Evaluation

Evaluation method

Outcome Valuation

Cost-minimization
A,~0O

Multiple outcomes in natural units —
examine cost difference between
equivalent therapies.

Cost-effectiveness
A,>0

Evaluate of efficiency/effectiveness
of a new therapy— Additional cost per
unit of gained benefit (LY's)

Cost-utility
A,>0

Multiple outcomes combined:

Additional cost per unit of gained of
the adjusted benefit (e.g., QALYs)

Cost-benefit

A,> 0

Net monetary benefit (NMB)




Cost Effectiveness Analysis

Cost Effectiveness Analysis (CEA) is a type of economic
evaluation that examine both the costs and outcomes of
alternative therapies.

Costs are expressed in monetary terms

Benefits are expressed in “natural units” of health
outcome, e.g., “cases prevented”, “life-years saved’, etc.

Measure of cost-effectiveness of new over standard:

Incremental Cost Effectiveness Ratio (ICER) -> AC/AE;
e.g. incremental Cost divided by additional life-years
gained (or other measure of benefit) m\



Cost Utility Analysis

« Costs are expressed in monetary terms

* Benefits are expressed 1n quality-adjusted
“natural units,” ¢.g., quality adjusted life-years

e Incremental Cost Utility Ratio (ICUR) ->
Incremental Cost divided by Incremental
Quality Adjusted Life Years gained



Steps in Economic evaluation

Quantify the Cost of care
Quantify outcomes

Assess whether and by how much average costs
and outcomes differ among the treatment groups

Estimate and Compare magnitude of difference
In costs and outcomes and evaluate “value for
cost’ (e.g. a cost-effectiveness ratio)

Evaluate sampling uncertainty and perform
sensitivity analysis

Assessing ICER as a function of the Social
Value of health — the Cost Effective Acceptability

Curve
14




Quantify the Cost of care

» Cost ((in term of amount of money)

-- Direct medical costs (Drugs, Hospitalization,
Physicians and other medical care givers, Lab
testing, et al.)

-- Direct Non-medical costs (Travel and
accommodation, family care, et al.)

-- Indirect Costs: Cost of lost or reduced
productivity resulting from morbidity or premature
mortality due to a medical condition or treatment
(Work loss, lost productivity at work, premature
death)

-- Intangible costs: Cost assigned to amount of
suffering due to the disease or treatment (Pain,
Inconvenience, suffering et al.)
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<. OUTPATIENT LOG
In the past 4 weeks, has the patient had any outpatient visits, treatments or procedures? (Only provide information for visits not
required by the study protocol.)

__ No__ Yes —if yes, please complete the table below.

Provider Type Office/Clinic Visits (#) Home Visits (#)
Oncologist
Radiation Oncologist
Surgeon Emergency Room Visits (2)
Other Specialist
Primary Care Physician
Psychiatrist
Psychologist
Physical Therapist

T @)
nPocesesT CO.17 RUA
Type® (enter #) Quantity Describe if “Other” or “Chemotherapy” °

"Qutpatient Procedure/Treatments:
CT Scan Transfusion 10 Patient-controlled analgesia pump
Ultrasound (for quantity, provide number of units) (for quantity, provide number of days)
Thoracentesis

X-ray 11 Radiation, (for quantity, provide number of weekly treatments)
MRI Paracentesis 12 Chemotherapy (for quantity, provide number of cycles)
-




., HOSPITALIZATION / INPATIENT LOG "\
~In the past 4 weeks, has the patient been hospitalized?
___No___ Yes— if yes, please complete the tabie below:

Hospitalization #1: "~
Admit Date: Ongoing Stay? Ol Yes O No Disdunol)m:__m?_—___—_“_,
__m?_-___-_dd_ If no, provide discharge date to right — Disct Destination: __
Principal Diagnosis ___  describe if "Other”:
Length of Stay by Unit (days)
Principal Procedu describe if "Other”:
e ___ Other (specify) .
Secondary Procedure ___ describe if "Other™
' Hospitalization #2:
Admit Date: . ing Stay? OYes DO No Discharg Dlh:_m - -_dd_
——,wT—'———'—dd— If no. provide discharge date to right — Discharge Destination: ___

Principal Diagnosis ___  describe if "Other™:

Length of Stay by Unit (days)

Secondary Diagnosis ___ describe if “Other”™: :
Rehabilitation: Icu:
Principal Procedu describe if "Other™: p—
o Other (specify) .

Secondary Procedure ___ describe if "Other™:

Ongoing Stay? O Yes O No . AT SIS
_________ If no, provide discharge date to right —

describe if “Other”™:

Length of Stay by Unit (days)
General Ward: ___ Onocology Ward:

describe if "Other™: Rehablitstion: ____ L —

Other (specify) .

describe if “Other”™:

ibe if "Other™:

5
|

CT Scan
Ultrasound
Heray

MRI
Radiation
Chemotherapy
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BASELINE

Lost Productivity Questionnaire - ENGLISH

NCIC CTG Trial: LY.12
This page only to be completed by the Clinical Research Associate

Patient Information
NCIC CTG Patient Serial No: Hospital No.: Patient Imitials:
(optional, if approved by REB) (first-nuddle-last)

Please obtain this lost productivity assessment at baseline
(day 1 of cycle 1. or within 2 weeks prior to that date).

Date questionnaire completed:




“

Eonoul Questions

1)  What type of medical insurance do you currently have?
(Check « all that apidy )
T Provincial health insurance
C Individuall group heaith
O Other (specify):

) if you are working for pay or have done paid work in the past, what would best descnbe your
field of employment?  (Check « one only. ChooSe your mMost récent employment, if more than
ane pand job &t once, Choose the employTnent Invoing the most time comtnent )

) Management [] Sales and/or service
Z Businesy/ finance/ aaministrative C Trades/ transport/ construction
Z Natural and applied sciences C Primary industry

Z Heaith services C Processing/manufacturing utiities
) Education ] Other (specity):

0 Government services

] Secial science [ Not applicable; no paid work

O Retgion COMMENTS :

O Articulture

] Recreation and/or spon

3)

4)

Which of the following best describes your work status at this time?
(Check v one only.)

O Working full-time for pay ( > 30 hours per week) — (includes self-employed)
O Working part-time for pay ( < 30 hours per week) - (includes self-employed)

O On sick leave from full- or part-time work: (Date leave started:

(Year — Month - Day)
O On disability leave from full- or part-time work: (Date leave started:

)
(Vear — Month — Day)
O Unemployed

O Retired

O Homemaker/ Stay at home parent or caregiver

O Other, specify

In the iast 3 weeks, has there been any change in your work status compared to before that?
(Check » one only.)

O No, no change
O Yes, started working full time hours (> 30 hours per week)

O Yes, started working part time hours (< 30 hours per week)
O Yes, started sick or disability leave:  (Date leave started:

)
(Year — Month - Day)
O Yes, quit work/ became unemployed or retired: (Date started:

)
(Vear — Month —Day)
O Yes other: specify

In the last 3 weeks, how much time have you been unproductive (unable to work or do usual
household activities) due to not feeling well, receiving treatment and/ or being in hospital for
your lymphoma?

(Check » one only.) Estimate to the nearest % day; assume 1 day is 8 hours.

O none (0 days)

0O < 1day (specify#ofhours: __ )

O 1to3days (specify #ofdays: )

O More than 3 days (specify #ofdays )
O Don't know — can't remember




6) nthe B I weeks how much pakd work ime have you Missed due 10 liness. treatment and/
of being in hospdal for your lymphoma?
(Check « gng only ) Estmate lo the nearest % day, assume 1 doy s 8§ hours
O none (0 days)
0O < 1 cay (spedty # of hours )
O 110 3 days (speaty 8 of days )
O More than 3 ays (specly # of days )
O Not appiicable — not curTently working
0 Dont now ~ cant remember

7T)  Please rate your achvily kewel on average in the st 3 weeas (Crcle apphicatie number)
0 1 2 3 4 5 6 7 8 9 10

Exhowsted Nomai
n bed all day chaly leved
Paid Assistance and Professional Care for Your Lymphoma
8) mmm have you needed?
2 home wisng nurse of someons 1o home care worker )

(Check » gne only )  Estemate 1 the nearest % day. assume 1 day s 8 hours

O none (0 days)

0 < 1 day (specly # of hours and 3o e # of visis ivolved )

O 1% 3 days (specity # of days and also e # of visas involved: )

0 More han 3 days (spechy # of days and 310 the # of vessts rvoived )
O Dot know - can't remember

Inthe B J weeks, how much gihef DINd JSSSIINCE have you needed?
(Examgples inchade 3 Farmlator 10 afend docion vists, 3 driver 10 Like you 10 Jppontments)

(Check ~ gng only ) Estmate © the nearest % day, assume 1 day is 8 hours
O none (0 days)

O < 1 day (specly # of hours: ) Specly type of assstance
O 1% 3 days (specfy # of days ) Speafy type of assstance

0 More han 3 days (specfy S ol days ) Speofy type of assstance
O Don now - cant remember

) — 4

v

Unpaid Caregiver(s)
10y o dee las 3 weeedks, wha has pnmarity helped o look afier your needs withoud fommal pay™
{Check il that apoly |
O Mo one (N unpaid caregiver) O Friend
O Spouse O Meighbor
O ChildiParent O Other (specify)
O Other refative

1 o e fasd 3 weseks, iow misch lime has your unpaid caregiven(s) helped you?
{Check « one oy ) Esbhmate fo e reames! % day; assume 1 day s 8 hours.
O none (0 days)

= 1 day (specity # of hours: b

110 3 days [speciy # of days: i

hiore than 3 days (speciy & of days: i

Cron't kncrey — o'l resmeTribeer

Mot appicable — | have no unpasd caregiver|s)

Oooooan

12y Inthe \a&T 3 weeks, NOW Many paid work days & his of her paying jobs) has your unpaid
careqiveris) missed in arder to help you?

[Check + one only,) Eslimate fo he maanast ¥ day, assame 1 day is 8 hours.

none (0 days)

= 1 dawy (specify # of hours. ]

1103 days (specily # of days: }

More than 3 days (specify # of day: i

Don't Know

Mot appicable — no unpaid caregivers) or unpaid caregiven{s) nod currenthy workmng for pay

Ccooooan
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Quantify the Cost of care

 Discounting of Costs

-- A procedure used in economic analysis to express

as “present values” those costs and benefits that
will occur in future years

1. Individuals prefer to receive benefit today rather
than future

2. Resource invested today in alternative programs
could earn a return over time

3. Rdange from 0 to 10%, 3% and 5% are commonly
use




Quantify outcomes (Effects)

Primary endpoint of clinical trials: Practice
changing outcomes.

Different disease setting with different outcomes

-- e.g. Cancer clinical trial, overall survival,
Disease relapse free survival, et al.

Summary statistic of efficacy (relative difference)
used in Clinical trial may be different that of effect
(Absolute difference) in economic evaluation.

Summary statistic for economic evaluation: Mean

In unit of effectiveness.(Restricted mean, AUC of
K-M curves for OS)



Summary statistic of effectiveness

« Summary statistic for economic evaluation:
Mean of effectiveness.

- Composite endpoints: e.g. time to event /Binary endpoint
with fatal and nonfatal events

-- Different outcomes are rarely of equal importance:
Weighting endpoints, weighted average

« QALYs: Weighting the time in different health states: e.g.
Cancer clinical trial, time with toxicities, time without
toxicities and disease progress, time with progressed
disease. Summary statistic for economic evaluation:
Weighted (Utility index, EQS) average of time in each
health state.



Health Utilities Index Mark 3 (HUI3) Questionnaire (CO.17)

17 QUESTIONS /8 DIMENSIONS (~10 MINS)

* READING * USE OF HANDS
e RECOGNIZING OTHERS * MEMORY
* HEARING (GROUP VS 1:1) e THINKING /PROBLEM SOLVING

* BEING UNDERSTOOQOD (STRANGERS VS FRIEND)e ADL
* PAIN e GENERAL WELLNESS

* WALKING



~ EQ-5D Questionnaire - ENGLISH
NCIC CTG Tnal: BL.12

This page to be completed by the Clinical Research Associate

Patient Information
NCIC CTG Patient Serial No: Patient Inifials:

(first-muddle-last)
Institution: Investigator:

Scheduled time to obtain EQ-3D Questionnaire- please check (v')
O Prior to randomization

During chemotherapy:
CODays5-7cyclel OODays5-7cycle2 ODaylcycle4 [ODaylcycle8 [ Day 1 cycle 12

ODaylcyele16 [ODaylcycle20 [ Day 1cycle24 [ODay 1cyele 28 [ Day 1 cycle
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f(wmmmbowmnbmmmmv / The bast health N

« We would like to know how good or bad your health is you can imagine
TODAY.
« This scale is numbered from 0 to 100.

| have no problems in walking about

| have slight problems in walking about

| have moderate problems in walking about
| have severe problems in walking about

| am unable to walk about

SELF-CARE

| have no problems washing or dressing myself

| have slight problems washing or dressing myself

| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework,
family or leisure activities)

| have no problems doing my usual activities

| have slight problems doing my usual activities

| have moderate problems doing my usual activities
| have severe problems doing my usual activities

| am unable to do my usual activities

+ 100 means the best health you can imagine.
0 means the worst health you can imagine.
Mark an X on the scale to indicate how your
health is TODAY.

* Now, please write the number you marked on the scale in the box
below.

FENER RBRREOEQ

YOUR HEALTH TODAY

PAIN | DISCOMFORT
| have no pain or discomfort

|uuI||u||u|lnn|||nlnu|nuinn|ullluulunlun|uulun|lnlI.uulul:luuluuluul

|l!ll|lllllllll]llllillll]ll!!Ill!l[l!llllllllu||l|l|||||||J||lll|,lln|l!|l|!|li|l|||||||||||l||ll|l|

ooodu 0OO0000 vopoo

7
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YOU Can imagine
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Assessment of uncertainty: Cost
Effectiveness Acceptability Curves Cost Effectiveness Acceptability
« Conduct bootstrap simulation Curves

« Examine all results that fall within 95%
confidence intervals for the cost effectiveness
ratio

« Compare to reference values for social value of
health (V) (The value that a society willing to
pay for one extra unit of health. It reflects the a
society’s level of economic wealth and the
relative distribution of that wealth to the health
sector )

10

0a

06

prabability

04

02

0o

Calculate probability that: ICER <V, b zonco 2e000 P

wWillingness to Pay (Canadian Dollars )
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Assessment of uncertainty: Sensitivity
analysis

To ascertain how the model depends upon the
information fed to it.

Changing efficacy values (Use Discounted LYSs,
QALY instead of LYs, or reduce the LYs by
certain percentage) and costs (Increase or
decrease certain proponent of costs at certain
percentage) to see whether change had a
significant effect on ICER (point estimate, and
95% C.1.). Identify driving force for ICER.
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Summary

wWillingness-to-pay for one year of life gain is 15888 dollors for this study.
One-sided Alpaha = 9.05 Power = 80 %. Correlation coefficient betwesn net benefit and net cost = @
Survival distribution: £ year survivael rate = 78 X.

Sample size = 282

ICER = 1448.316 dollors per year of life gain.

One-sided ICER upper 95 X CI: 3&79.792 dollors.

Upper bound of CI / ICER = 2.53
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RANDOMIZED PHASE Ill STUDY OF DURATION OF ANTI-PD-1 THERAPY IN

METASTATIC MELANOMA (STOP-GAP)
CCTG PROTOCOL NUMBER: ME.13

Economic Evaluation

Patient outcomes will be prospectively compared in all randomized patients. The aim of the economic evaluation 1s
to assess heath care utilization in the context of quality-adjusted survival outcomes, and thus understand the
potential tradeoffs of these competing treatment approaches. Cost-effectiveness and cost-ufility analyses will be
conducted to compare the overall cost per life-year and per quality-adjusted-life-year (QALY) for the 2 groups. The
collection of economic data in this setting is of interest given a government funded health care system with limited
resources for covering the cost of expensive cancer therapy. The perspective of this evaluation will be that of the
government as payer in a universal access health care system.

Case report forms will be used to document non-protocol driven health care resource utilization related to therapy
over the course of treatment and follow-up, including outpatient consultations/visits for PD-1 ihibitor
administration, supportive care medications for management of toxicity, investigations/admissions/treatment of
adverse events and disease progression, and all emergency room and home care visits. Unit costs will be ascertained
from provincial sources i adjusted Canadian dollars. Forms will be collected at 3-month intervals from
randomization until disease progression or termination of study.

Patient preferences, or utilities, will be derived from the EQ-5D questionnaire [Brooks 1996; Drummond 1997;
win.eurogol.org]. The EQ-35D self-administered questionnaire consists of two pages comprising the EQ-5D
descriptive system and the EQ VAS. The EQ-5D descriptive system comprises five dimensions of health (mobility.,
self-care. usual activities, pain/discomfort, anxiety/depression) and each dimension comprises three levels (no
problems, some/moderate problems, extreme problems). The five level score may also be used. A unique EQ-5D
health state i1s defined by combining one level from each of the five dimensions. The EQ VAS records the
respondent's self-rated health status on a vertical graduated (0-100) visual analogue scale. The EQ-5D i1s a validated
mstrument that has been used in population surveys and clinical trial settings. Analysis will be performed as detailed
1n the statistical section of the protocol (Section 13). EQ-5D will be obtained at intervals outlined in Section 3.




CANADIAN CANCER TRIALS GROUP (CCTG)

A PHASE III TRIAL OF STEREOTACTIC RADIOSURGERY COMPARED WITH
WHOLE BRAIN RADIOTHERAPY (WBRT) FOR 5-15 BRAIN METASTASES

CCTG Protocol Number: CE.7
ALLIANCE Protocol Number: CE.7

Study Exempt from IND Requirements per 21 CFR 312.2(b)

CCTG STUDY CHAIR:
ALLIANCE STUDY CHAIR:

TRIAL COMMITTEE:

SENIOR INVESTIGATOR:
BIOSTATISTICIAN:

QUALITY OF LIFE COORDINATOR:

David Roberge
Michael Chan

Paul Brown
Warren Mason
Anthony Whitton

Chris O’Callaghan

Keyue Ding
Anne Leis




QUESTIONS?

NREAUME@TOH.CA

@NEILREAUMEMD
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