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How health economists view health care R

The University of Manchester

INPUTS Process of OUTPUTS
health care

Resources: Options: Effectiveness

Staff 1) Intervention A Quality adjusted life
Equipment 2) Intervention B years

Drugs “Willingness to pay”

Elliott RA, Payne K. Essentials of economic evaluation for health care.
Pharmaceutical Press, London. 2005




How health economists choose between MANCHESTER

different health care interventions The University of Manchester

n’rer'ven’rion A =@
Intervention B 4

Incremental cost/effectiveness ratio (ICER)
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Constructing an economic evaluation

Incremental Cost-Effectiveness Ratio (ICER)

(Cy=Co)
ICER =

(E4—Ey)

C, = cost in intervention group
C, = cost in control group

E, = effect in intervention group
E, = effect in control group
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I e
Total lifetime QALYs 1.87 1.44

Generate incremental cost effectiveness ratios for the comparators as
appropriate using the following equation:

CﬂStﬂT

ICER = oALYs,  —OALYs

e A Cﬂsm'ﬁcmt B

Treatment B

Which intervention should be chosen?
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NW quadrant Increased cost NE quadrant

dominated . £70001 < A
Decreased effect M Increased effect
0.43EQALYs
(] R R [lldominant
SW quadrant SE quadrant

Decreased cost
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Data needs for economic
evaluation
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¢ \What is the intervention?

¢ What is the comparator?

¢ Who is your population?

4 What are you trying to achieve with this
intervention in these people?

¢ What sort of comparative study can you do?

¢ What is/are your primary outcome(s)?

¢ What resources are consumed along the way?

¢ Who will be paying for the intervention/service?
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The PICO framework

* Population: who are the patients of interest
(age, gender, disease severity, genotype)?

* Intervention: What therapeutic, diagnostic or
preventive or other healthcare interventions
are you interested in

 Comparator: standard care, no treatment,
alternative intervention?

* Qutcome: what are you trying to achieve?
Survival? Increased quality of life?

10



The PICO Framework: simple examples MANCHESTER

The University of Manchester

P: Children/adolescents with atypical P: Women > 80 yrs of age with Br Ca
haemolytic uremic syndrome

I: Surgery, RTx, CTx, hormone therapy
|: Eculizumab

C: No treatment
C: Plasma therapy and dialysis

O: Survival
O: Quality-adjusted life-years
P: People (aged 3-25) with relapsed/
refractory DLBCL not responding or
relapsing after treatment with 2 or more
courses of CTx

P: Adults with chronic sialorrhoea
I: Clostridium botulinum toxin A

C: Glycopyrronium bromide ,
yeoPy |: Tisagenlecleucel
O: Unstimulated salivary flow rate,
response rates, adverse effects of
treatment, quality of life

C: blinatumomab or salvage CTx

O: Progression, survival




NICE Medtech Early Technical Assessment (META) Tool RZaaBai=pnos
(https://meta.nice.org.Uk) The University of Manchester

NICE META Tool

BETA Medtech Early Technical Assessmentis in beta

Medtech Early Technical Assessment
(META) Tool

The META tool is an affordable platform developed by NICE to help product

developers understand what evidence is needed to make a convincing case to
payers and commissioners for their technology.

Create a product developer account Interested in becoming a META facilitator?

What is META? Benefits of META How the service works Who provides the service?

12



Types of economic evaluation design S

The University of Manchester

Either: Primary economic evaluation eg data from a randomised
controlled trial (RCT) or other comparative trial. (ie do it yourself)

or Secondary economic evaluation (economic & clinical data from many
sources, combined)

Economic & clinical information preferably from RCTs or good
observational studies

LIModelling approaches:
LDecision analytic model
L Markov model
LIndividual patient simulation (discrete event simulation):

Davis, S., Stevenson, M., Tappenden, P., Wailoo, A.J. NICE DSU Technical Support Document 15: Cost-
effectiveness modelling using patient-level simulation. 2014. Available from

http://www.nicedsu.org.uk
13
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¢ Clinical outcomes: outcome of an intervention or service measured in
natural units
¢ Clinical indicators (mortality, mmHg, cholesterol, cases detected)

¢ Quality of life: impact on one or more domains of quality of life
¢ Disease specific (AIMS)
¢ Generic (HAQ)

¢ Utility: value attached by an individual for a specific level of health
status or a specific health outcome

¢EQ-5D-3L, EQ-5D-5L

¢ Willingness-to-pay



1 QALY= 1 year in perfect health: generic preference-based utility measure

15



EQ-5D-3L
(Health status)

Scoring:

Baseline
+

Mobility 2
+

Self-care 2
+

Activities 3
+

Pain 1

+

Anxiety 2
Total

-0.069

-0.104

-0.094

By placing a tick in one box in each group below, please indicate which statements best

describe your own health state today.
Mohbility
| have no problems in walking about

| have some problems in walking about

| am confined to bed

Self-Care
| have no problems with self-care
| have some problems washing or dressing myself

| am unable to wash or dress myself

Usual Activities (e.g. work, study, housewaork, family or
leisure activities)

| hawve no problems with performing my usual activities
| have some problems with performing usual activities

| am unable to perform my usual activities

Pain/Discomfort
| have no pain or discomfort
| have moderate pain or discomfort

| have extreme pain or discomfort

Anxiety/Depression
| am anxious or depressed
| am moderately anxious or depressed

| am extremely anvious or depressed

Level

1
2
3

W N = WN =

WN =

WN =

(N (. oo NN

NN

Tariff

0

-0.069

-0.314

-0.104

-0.214

-0.036

-0.094

-0.123
-0.386

-0.071

-0.236
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1 QALY= 1 year in perfect health: generic preference-based utility measure

Perfect
health

1,0

With intervention

|

Health-related
quality of life

Without intervention o

Dead 0,0

Time (years)

Death
Death

17
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*  Which of the treatments below generates most benefit?

placebo each year of life
A 0.3 0.8 ?
0.4 0.7 ?
C 0.5 0.5 ?

18



Costs involved in providing healthcare

The University of Manchester

Costs of intervention

Fixed costs Variable costs
Overheads: (running Resources used
the intervention) treating patients:
Capital: (setting up eg: drugs,
intervention) disposables




Costs to social

services

Costs to
primary care

Costs to
secondary
care

Hospital: oncologist, ward,
operating theatre, surgeon,
anaesthetist, nurses,

pharmacist, physiotherapist,

drugs, radiology etc
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Doac

Indirect cost

Society’s productivity
losses due to sickness

Patient & family out-

of-pocket expenses,

other parts of public
sector

y A 4

fixed cost Semi-fixed cost| |variable cost

Capital & Staff Drugs, blood products,
overheads disposable equipment

y
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¢ Trial-based economic evaluations
¢ Clinical trials or prospective studies important for capturing data on
healthcare resource use

¢ Methods typically rely on:
¢ Patient (or carer) recall (e.g. questionnaires, diaries or interviews)

¢ Prospective forms completed by trial researchers or healthcare

professional
¢ Routinely available data (e.g. hospital and GP records, hospital episode

statistics)
¢ Expert panels

¢ Model-based economic evaluations
¢ Published data
¢ Expert panels
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Worked example




Make CAR T cells in the lab

Remove blood from | @J ea
patient to get T cells

Insert gene for CAR

RO
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cells and kill them [ | . W
1 ?’ 1 4 I'-. ‘( -
}@ i b | _TT._I:
Da"w M B E ‘ B Llj_‘,lir
.. " | 'j Grow millions of
# .' | R CAR T cells

: @ 'BA? Tﬁcall _.'I || s'}'ll ‘
W e | ||' 9‘ [
aghed,  ~ Infuse CAR T cells

3 ?;’ into patient
L ! I'-. f

MANCHESTER

0078-0846-19

tisagenlecleucel tman oo axany

Suspenalomo@‘l\rlnmslon

D KYMRIAH" e gontaty mocis \

Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
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and 7.5% (v}y) DMSD. i

Store at s -120°C; vaper phase of liguid nitrogen mma“:mm-m

phass
e arcoien o0 DO g 1234 17 123455
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Tisagenlecleucel or blinatumomab in people with MANCHESTER

relapsed/refractory DLBCL: questions we need to answer -0 e

e Who are we treating? People with relapsed/refractory DLBCL
« What are we trying to achieve? Delay of disease progression
« What are the options? Tisagenlecleucel or blinatumomab

« How effective is each comparator at preventing disease progression and
extending life expectancy?

What is the quality of life/health status of someone in the different stages
of this disease?

« How safe is each comparator?

« How much does it cost to treat someone with this disease? Drugs,
monitoring, adverse events, post-progression

« What is the difference in effectiveness?
 (which option delays progression for the longest and by how much?)
* Whatis the difference in safety?
« What s the difference in costs? Drugs, monitoring, adverse events, post-
progression
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Effectiveness (and safety) data

from:

time that passes from first day
of treatment, (or the day in
which a patient is enrolled in a
clinical trial) and the date on
disease ) which disease "progresses" or
the date on which the patient
dies, from any cause.

Head to head trials
Indirect treatment
comparison (ITC) and Stable
network meta-analysis
(NMA)

Single arm Phase Il data
adjusted for baseline

confounding
Progressed
disease

Progression-free survival (PFS):

26



Death:0.00

Stable
disease:
0.91

/

Progressed
disease:
0.75

MANCHESTER

27
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Parameter | | Cost®
Treatment costs Blinatumomab 2017 per 38.5
microgram vial
Tisagenlecleucel 282000 per infusion
Other costs of Leukopheresis 1000
care
Bridging CTx 1100
Lymphodepleting Ctx 7200
Hospitalisation for CAR-T 20000
administration
Adverse events Cytokine release 18000
syndrome
B-cell aplasia 11200

Stem cell transplant 116000
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effe Ct ive n ess rat i os ( I c E RS) The University of Manchester

Results - ERG’s base case

Total Incremental

ICER A ICER
(E/QALY) from CBC

Technologies Costs (E) QALY's Costs (£) QALY's

Deterministic (with tis-T patient access scheme price)

Tis-T

Salvage | | £45.397
chemotherapy

Blinatumomab £27. 732

Tis-T

Salvage

chemotherapy £48.265

Blinatumomab £29,501 £11.109

CBC. company base case; ICER. incremental cost effectiveness ratio; LYG, life years gained;
Tis-T, tisagenlecleucel-T; QALY, guality-adjusted life year
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¢ Cost per extra QALY generated by tisagenlecleucel compared
with blinatumomab:

¢ Company ICER: £20,046

¢ Evidence Review Group ICER: £29,501

Why are these ICERs different?

Which intervention should be chosen?

30
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Interpreting economic
evaluation for decision-making
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NW quadrant Increased cost NE quadrant

dominated [ 4 A
decreased Increased effect
A
effect
[ ] e lldominant
SW quadrant SE quadrant

decreased cost

If A <£20,000 =c/e
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Pl'O b_abl Ilty Rituximab for follicular
of rejection | lymphoma

Imatinib for chronic
myeloid leukaemia

Trastuzumab for early (blast phase)

stage HER-2 positive

breast cancer

0
| | 1 1 |
10 40 50

20 30
Cost per QALY (£K)




NICE End of Life (EOL) considerations

The University of Manchester

Introduced Jan 2009, revised July 2009 & April 2013

Criteria in order to qualify as a life-extending, end-of-life (EolL)
treatment:

1. The treatment is indicated for patients with a short life
expectancy, normally < 24 months

2. There is sufficient evidence to indicate that the treatment
offers an extension to life, normally of at least an additional 3
months, compared with current NHS treatment

patientpopulations{<7,000}

suTeNTusm [l By OB B i B

hard capsules Sunits 3

=» ICER threshold = £50,000




Highly specialised technologies (HST)

The University of Manchester

e Single technology for a single indication
e Drugs for very rare conditions (<500 people in England)
* Topics identified by the NIHR Innovation Observatory

* Key, new and emerging healthcare technologies that might need
to be referred to NICE against the following timeframes:
* new drugs, in development, at 20 months to marketing authorisation

* new indications, at 15 months to marketing authorisation _
SOLIRIS®

ICER threshold: Incremental QALYs gained per person 'H, |
» <10 QALYs: £100,000 | e ™
« 11-29 QALYs: £100,000-£300,000 j

* >30 QALYs: £300,000

{ ALEXION

NICE HST interim guidance. https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-
guidance/NICE-highly-specialised-technologies-guidance/HST-interim-methods-process-guide-may-17.pdf




MANCHESTER
1824

The University of Manchester

The role of iterative economic
evaluation
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e Early and iterative health economic modeling provides insight in
potential cost-effectiveness of a healthcare innovation in its intended
context, and the associated uncertainty

e Structure evidence on clinical and cost effectiveness
* |dentify key stakeholders & value drivers

* Assessments can provide insights in how to proceed:
* development and positioning of the innovation
e further research, in order to maximize value for money

.(

e Shift away from traditional use of health economic

modeling with the aim of estimating the exact cost-
effectiveness of a technology
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e Early: begin with a “ballpark” estimation of cost-effectiveness
* |terative: carry out more detailed CEA as development progresses

» Typical methods to identify development uncertainties and investment
decisions:
* Real Options Analysis (ROA)
* Return on Investment (ROI)

Headroom analysis
A\ QALY = (HRQoLy-HRQoL ) x t

maxACost,, = (AQALY x £20,000) + AC




NICE Medtech Early Technical Assessment (META) Tool RZaaBai=pnos
(https://meta.nice.org.Uk) The University of Manchester

NICE META Tool

BETA Medtech Early Technical Assessmentis in beta

Medtech Early Technical Assessment
(META) Tool

The META tool is an affordable platform developed by NICE to help product

developers understand what evidence is needed to make a convincing case to
payers and commissioners for their technology.

Create a product developer account Interested in becoming a META facilitator?

What is META? Benefits of META How the service works Who provides the service?

39



NICE Medtech Early Technical Assessment (META) Tool: RZgiS=os
What it does The University of Manchester

META offers insights on evidence generation for Medtech products to support
future engagement with:

NHS England: To support NHS commissioning decisions

NICE: To inform Health Technology Assessment

Research organisations: To support interactions with research organisations
(E.g. NIHR, MRC)

Finance providers: To influence future development funding

The META Tool is designed to help companies understand how robust are their
current and future development plans

Areas covered in the “gap analysis” include:

information about your technology

what it is indicated for (used to treat)

what benefits it has for patients and for the wider healthcare system
what clinical and economic data you have collected so far, and what
evidence generation plans you have for the future.




The University of Manchester

THANK YOU

Any questions?




MANCHESTER

Key references (1) 1524

10.

11.

The University of Manchester

Sullivan SD, Mauskopf JA, Augustovski F, Jaime Caro J, Lee KM, Minchin M, et al. Budget Impact Analysis;
Principles of Good Practice: Report of the ISPOR 2012 Budget Impact Analysis Good Practice Il Task
Force. Value Health. 2014;17(1):5-14.

Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D, et al. Consolidated Health
Economic Evaluation Reporting Standards (CHEERS)—Explanation and Elaboration: A Report of the
ISPOR Health Economic Evaluation Publication Guidelines Good Reporting Practices Task Force. Value
Health. 2013;16(2):231-50.

Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods for the economic evaluation
of health care programmes: Oxford University Press; 2015.

NICE 2013. Guide to the Methods of Technology Appraisal, London, NICE. Available at
https://www.nice.org.uk/article/pmg9/chapter/foreword

Database of Instruments for Resource Use Measurement (http://www.dirum.org)

National Health Service Executive. NHS Reference Costs 2014-15
(https://www.gov.uk/government/publications/nhs-reference-costs-2014-t0-2015).

Personal Social Services Research Unit (PSSRU). Unit Costs of Health and Social Care.
http://www.pssru.ac.uk/index-kent-Ise.php

Davis, S., Stevenson, M., Tappenden, P., Wailoo, A.J. NICE DSU Technical Support Document 15: Cost-
effectiveness modelling using patient-level simulation. 2014. Available from http://www.nicedsu.org.uk
Fenwick E, Byford S. A guide to cost-effectiveness acceptability curves. The British Journal of Psychiatry.
2005;187(2):106-8. doi:10.1192/bjp.187.2.106.

Fenwick E, Claxton K, Sculpher MJ. Representing uncertainty: the role of cost effectiveness acceptability
curves. Health Economics. 2001;10:779-87.

Department of Health. HSHC 2013. Health Service Cost Index, Annual Summaries. 2013.
http://www.info.doh.gov.uk/doh/



http://www.nicedsu.org.uk/

Key references (2) MANCHESTER

The University of Manchester

1. NICE Guide to the single technology appraisal process. October
2009https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-quidance/NICE-technology-
appraisals/Guide-to-the-single-technology-appraisal-process.pdf

1. NICE Guide to the multiple technology appraisal process. October
2009https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-quidance/NICE-technology-
appraisals/Guide-to-the-multiple-technology-appraisal-process.pdf

2. Rawlins M, Barnett D, Stevens A. Pharmacoeconomics: NICE's approach to decision-making. Br J Clin
Pharmacol 2010;70(3):346-9. doi: 10.1111/j.1365-2125.2009.03589.x

3. NICE. Early Access to Medicines Scheme. https://www.nice.org.uk/about/what-we-do/life-sciences/office-for-
market-access/early-access-to-medicines-
schemehttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/520
970/Schematic_Overview of the Early Access to Medicines Scheme EAMS .pdf. Accessed 15/09/18

4. End of Life (EOL): McHugh N, van Exel J, Mason H, et al. Are life-extending treatments for terminal illnesses
a special case? Exploring choices and societal viewpoints. Social science & medicine (1982) 2018;198:61-69.
doi: 10.1016/j.socscimed.2017.12.019

5. Scotland: Morrell L, Wordsworth S, Fu H, et al. Cancer drug funding decisions in Scotland: impact of new end-
of-life, orphan and ultra-orphan processes. BMC Health Services Research 2017;17:613. doi:
10.1186/s12913-017-2561-0

6. European perspective: Angelis A, Lange A, Kanavos P. Using health technology assessment to assess the
value of new medicines: results of a systematic review and expert consultation across eight European
countries. Eur J Health Econ 2018;19(1):123-52. doi: 10.1007/s10198-017-0871-0


https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-guidance/NICE-technology-appraisals/Guide-to-the-single-technology-appraisal-process.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-guidance/NICE-technology-appraisals/Guide-to-the-multiple-technology-appraisal-process.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/520970/Schematic_Overview_of_the_Early_Access_to_Medicines_Scheme__EAMS_.pdf

	The role of health economics in the development, evaluation and commissioning of new technologies���
	�
	How health economists view health care
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Data needs for economic evaluation
	Basic questions that need to be answered
	Slide Number 10
	Slide Number 11
	Slide Number 12
	�Types of economic evaluation design
	Measuring patient outcomes
	Slide Number 15
	EQ-5D-3L�(Health status)
	Slide Number 17
	Slide Number 18
	Costs involved in providing healthcare 
	Costs of providing health care: the value of perspective
	Slide Number 21
	Measuring resource use
	Worked example
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Interpreting economic evaluation for decision-making
	Using an incremental cost effectiveness �ratio (ICER) in decision-making
	Slide Number 33
	Slide Number 34
	Slide Number 35
	The role of iterative economic evaluation
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43

