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In the following text the abbreviated term health economic evaluation is used instead of

General Methods for the assessment of the relation of benefits to costs.
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Preamble

Preamble

The Institute for Quality and Efficiency in Health Care (Institut fir Qualitit und
Wirtschaftlichkeit im Gesundheitswesen, IQWiG) evaluates the benefits, harms, and
economic implications of interventions to contribute to the continuous improvement in the
quality and efficiency of health care in Germany. These evaluations are done to support the
Federal Joint Committee (Gemeinsamer Bundesausschuss, G-BA) and the National
Association of Statutory Health Insurance Funds (Spitzenverband der Gesetzlichen
Krankenversicherung, GKV-Spitzenverband) in fulfilling their legal duties. The G-BA
requests that the assessment of benefits and costs is carried out by comparing competmi\
health technologies in a given therapeutic area. Additional costs have to be assesse
relation to additional therapeutic benefit of alternative interventions. The Institute’s ai&o

develop the independent scientific capacity to answer the research questions pofc®, t

Ministry of Health (Bundesministeriu iild Gesundheit, ) the G-BA, and #fe public.
The Institute fulfils its duties by prodeming rdports on cJtopics req ‘» déby the G-BA
or the BMG. It also initiates, coordr nd pubhshz f}nuﬁc p % to enhance health
care knowledge in specific are

0

The health economic ev. arried o s1st the enverband in setting the
appropriate maximu able i dlcat ns on alf of the Statutory Health

ook V 21a1 esetzbuch V, SGB V) requires
cted accor t the standards of evidence-based

Insurance (SHI) 1n rant
that the assess

- O
wn
o]
o
[
)

medicine (EB A subseqxh Ith e Valuatlon has to be conducted in
complia i e releva atlonally ec 1zed standards, particularly in the field of

healt omics. Even \& tlonal on individual methodological aspects, such
ag/di ing, chmc@ escrlptlon perspectlve for a health economic evaluation

d xist, a tandar ve been taken into account when preparing these
ds, they no mean y and internationally applied. The methods presented

ere ai s1stent % erally accepted principles of health economic evaluation

§

WhlleQ e time bej able for use under the prevailing conditions in Germany.

The assessment f tlon of benefits to costs with the purpose of setting a maximum
reimbursabl e GKV-Spitzenverband is only acceptable if there is an appropriate
alternative for t tervention in question, as medically necessary treatment must be available
to all insured persons without restrictions. If a maximum reimbursable price is set, a potential
co-payment must not lead to the abandonment of a medically necessary treatment without an
adequate alternative.

Another significant restriction in the assessment of the relation of benefits to cost is that the
health economic evaluation will only address those health technologies that have been judged
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Preamble

to be superior in comparison to existing ones (additional patient relevant benefit or less harm).
This implies that the additional benefit or less harm to be considered in the health economic
evaluation have been assessed by IQWiG following its published methods based on the
principles of EBM. This has several implications. For example, new inferior therapies will not
be economically evaluated, even if they are considerably less expensive than existing ones.

Health economic evaluations must allow for appropriate transferability of results to the
German health care system, and must consider local conditions relating to epidemiology,
health care resource availability, access to health provision, clinical practice, reimbursement
of providers, and organizational structures. Therefore, IQWiG defines project-specific
methods and criteria for preparing assessments of drug and non-drug health technologies and
summarizes these in the report plan. Not all steps in an evaluation process can be presented 4
advance and in detail in every case. Individual procedures and their results are, amongst 0
things, dependent on the particular research question, the evidence available, aMl
comments received in the hearing procedure. This document describes the principlgS g which
the efficiency of the technology in question can be compared with the effici sting
technologies in a therapeutic area. The a!ove-mentioned restrictions app%e actual

ouideline’s implementation. @ 66 Qb‘ .
S & o)
QVQY A

\Y‘ ‘1/0
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Summary

Summary

Background

This report describes a method to be used for the health economic evaluations generated by
the Institute for Quality and Efficiency in Health Care (Institut fiir Qualitit und
Wirtschaftlichkeit im Gesundheitswesen, IQWiG). The method serves as guidance to prepare
topic-specific report plans regarding health economic evaluations that the contracting bodies
have commissioned IQWiG to undertake. The evaluations conducted by IQWiG will address
the appropriateness of prices of health technologies and provide information to the National
Association of Statutory Health Insurance Funds (Spitzenverband der Gesetzlichen
Krankenversicherung, GKV-Spitzenverband) for setting a maximum reimbursable price fO\\
these technologies. The evaluations are carried out after the intervention has been approfe
(i.e. ex post).

It is important to mention that IQWiG was not commissioned to develop a methbling

priority-setting within the health care systgm. In other words, it is not about{copnpaeing the
value for money of a new intervention wa at obtained ingeealth care in general {#C. in other
0 ex ation_on % tiftg alternative

therapeutic areas). The challenge ine ho
interventions in a given therapeutic 2 play serve ce to makers in setting
maximum reimbursable price
L 2
Method Q @® (iL

The key features of @ d me ; \
1. After a ben ment by , this ben@ ransferred to the health economic

evaluaioVQ \ (}
are ¥wo basio@ration&c& ing the evaluation of benefit for insured

ersons: @

a. For @ion of ben&its P cost to be meaningful, the assessed benefit must be
ér’

e d (approx) on a cardinal scale.
\\&odel m ecessary when considering prognostic implications within a

health ec@ ¢ evaluation.

3. For eac eryention to be included, the disease-related total net cost (= cost minus cost-
offsets) per patient (including costs borne by patients or other cost centres) are generated
according to the German context using scientifically sound methods, including modelling.
The requirements of cost calculation are described in Chapter 4 of this report.

=

4. To present the information clearly yet comprehensively, an “efficiency frontier” plot is
created (see Figure 1). Each intervention is plotted on a coordinate system as follows: net
cost per patient generated by the application of the intervention on the horizontal axis (x-
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Summary

axis) and the health benefit (or, where applicable, harm) generated by the application of
the intervention on the vertical axis (y-axis):

) Completed theoretical efficiency frontier
1 Better
E i
3 N\
5 6 R
- | &
] 3 Worse \
1 1
Oh D
g @ s | Patient g
Figure 1: Completed thé | effici Qr *
The efficiency frontier divi (1% amly, into twqf ardhs: area with better

efficiency and an are
frontier and does ngf consi;

ration shows apl ideal type of efficiency
estimatix

a. Jhe r&ulting ﬁguN?WS decisfonymakers how much benefit can be obtained

e resou in the spe therapeutic area by the application of a
specific int iofl and all «omparison. At a glance, the decision maker
gains an_irfrefsion of both e Comparative cost-effectiveness ratios of and the
degre riation in@nem options. IQWiG assumes that a recommended
m reimhur@ rice is appropriate for a medical intervention to be

ower the efficiency of the relevant therapeutic area. The

a ,if it d
é@opria‘[e % ended maximum reimbursable price cannot be directly read off

the cost e graph; it is derived from the average net costs per patient that
inclu @evant cost components from the perspective chosen.

1. ‘The efficiency of any new intervention to be evaluated may be assessed
relative to the plotted alternatives.

ii. If it is better (i.e. above and to the left of the efficiency frontier), then it
suggests that its current price is reasonable (more efficient than current
practice).

Health Economic Evaluation Version 1.0 —19/11/2009 X1
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iii.  If it is worse (i.e. below and to the right of the efficiency frontier), then it
suggests that its current price is not reasonable and should be adjusted
down.

iv. If it has a cost-effectiveness ratio comparable to efficient existing
interventions, then its current price may be reasonable. However, this
requires further evaluation (e.g. by means of a budget impact analysis),
particularly for those interventions to be assessed which exceed the
corresponding alternative intervention in benefit as well as in costs.

5. Some auxiliary lines indicated by the efficiency frontier may be plotted.

a. One is the line from the “origin” to the existing intervention providing the curgént
“best” value in health benefits.

b. Another line could indicate an average cost to benefit ratio fo% cost-
effectiveness ratio of existing igterventions (mean cost—effectivev(sm

therapeutic area in question).
’
In each case there is a ically base '?fzis li the theoretical

e

efficiency frontier, fficient 1 tions” in the area.
They are most ef one of tilem 4s dominated by other

interventions g/neithGgsfo Res her|ipfiervention that is at once
less costl 0 an extended fashion (i.e. there is no pair of
interven@ose weig ge woulé§ield more value at less cost).
6. Decision ma use titg efficency froutier aQuideline by looking at the position of
a new SYgtervehtion in r@ to the pdsitibn of established interventions. If there are
1 t

va @ eiiency f% he f@lowing¥statements apply solely specific to each
utc@me. If differ comes hav n aggregated into a single unit, the following
atgments app t restric'@
a. _If t@ intervent @ s Thore efficient than the comparator with the highest value
c

efficie ntier, there is no necessity to set a lower maximum
\\ . bursab@

b. Ifth @ervention is less efficient than the comparator with the highest value

e'efficiency frontier, it is assumed (based on the benefit of the product) that

its maximum reimbursable price is set to be consistent with the highest existing

efficiency in its therapeutic area. If the main objective is to prevent a decrease in

efficiency in the health care system, then the acceptance of prices that fall short of
the hitherto lowest efficiency requires additional justification.

e

The price for the intervention to be assessed is then considered appropriate if it
does not lead to a deterioration of efficiency in a therapeutic area.

Health Economic Evaluation Version 1.0 —19/11/2009 xii
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d. If different aspects of the benefit of the intervention cannot be combined, several
efficiency frontiers have to be plotted. The two levels should be differentiated
according to whether several indications are involved or whether, in addition,
several aspects of benefit or harm are involved within one or several indications.

A price can be appropriate if it does not lead to a deterioration in efficiency in at
least one non-marginally weighted aspect of benefit. The separate weights of the
benefit aspects can be integrated in the recommendations for a maximum
reimbursable price, in compliance with the decision maker’s preferences. Similar
considerations can be made if a drug to be assessed is approved for several
indications. \\
7. The effective market price of health care goods does not necessarily correspond to the

insurants’ willingness to pay for the relevant benefit. This results from the fact thdyth

is no complete market for the health care services of the SHI. If a certain wi nes

pay for particular services were to be identified in the future, it could be 1

chart. This would form an additional cfiterion for the decision maker to
reimbursable price based on a reco tion. 6 ‘ .

8. The efficiency frontier plot may for othe Qs as WBQ
: e last {cothparator on the efficiency
frontier (the gfio sive and same tifne fhe Bfic that generates the most

benefit) ] econo c evajudtion in comparison with the

a. If the maximu rsable

other intgrvenjions i he eutlc a or at least with the second best
com n the front en the las segment of the frontier indicates the
curre marglnal Wi gness-to pfly Bf the decision maker for increased value in
t rapeutlc new interven that yields an equal or better incremental
cost-effectiv: t10 tha is» (relative to the previous most efficient
comparato y be said a to be efficient. Still, decision makers need to
consid@e er their \agness to pay continues to apply as new technologies
are@ O

\ diagram ws inefficient interventions for specific endpoints (i.e. those

at are bot costly and less beneficial than other existing options).

9. Subsequgntl& get impact analysis will be performed which will serve as an aid for
the decisio kers as it gives estimates of the possible consequences on health care
expenditure. In this way, the reasonableness of the coverage of costs by the insurants may
be judged.
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Conclusion

Based on information concerning the relation of benefits to costs of existing interventions in a
given therapeutic area, comparisons of the resulting efficiency can be used to derive guidance
for the setting of maximum reimbursable prices.
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Introduction

CHAPTER 1

1 Introduction

Every policy decision on resource allocation in health care should be preceded by a
comprehensive scientific evaluation of the relevant facts regarding the value of obtainable
health benefits and the costs of obtaining them. Although sound and consistent evaluations of
all relevant aspects are essential prerequisites to inform policy decisions, they cannot replace
the decision making process.

1.1 General conditions \\

This document has been generated in accordance with a set of general conditions&
orkhe

stipulate the legal requirements as well as the scientific context that serve as a b3ai

development of methods regarding the economic evaluation of health te ‘s for
IQWiG. German legislation defines the Iegal requirements determining t pproach to
assessing the relation of benefits to co ealth tec m@s in the ﬁ g e Book V

(Sozialgesetzbuch V, SGB V). @ :

1.1.1 Legal framework

L 2
After the “Act to prom tition a statut@knsurance funds” (GKV-
Aprif2

Wettbewerbsstarkungsges ]) 1 orce on 007, the assessment of the
benefits and costs o was i ugedhas a task iG (§ 139a (3) clause 5 SGB V).
This assessmen ily corgcernsgrescription d at have recently entered the health

xon drugs thatjare already available (§ 35b (1) SGB V). To

co to other he hnologles dy available or other therapeutic alternatives in

health em (§ 31 (2a) SGB V). IQWiG was appointed by legislation to
altyfe the relat@beneﬁts afNg cOsts of health technologies when commissioned by the

care systemy or important pr
underQ onomic @)n health techiflogies have to possess an additional benefit

ederal Jqi ittee (Ge er Bundesausschuss, G-BA) (§ 139b (1) and (2) SGB

). Witlin ramewor w IQWIG has to ensure that the assessment of the medical
ben th tech e is conducted according to internationally recognized standards
of evidence- based e (EBM) (§ 35b (1) and § 139a (4) SGB V). The health economic
evaluation has t ducted according to the relevant internationally recognized standards
in the field o economics (§ 35b (1) and § 139a (4) SGB V).

1.1.2 Technology diffusion) insurants may not be deprived of access to beneficial
health technologies on cost grounds alone

As a basic principle, Statutory Health Insurance (SHI) insurants may not be deprived of
access to beneficial health technologies on cost grounds alone (§ 12 SGB V and § 27 SGB V).

Health Economic Evaluation Version 1.0 —19/11/2009 1
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In consequence, effective therapies are initially adopted regardless of price. Recognizing that
this approach will not be permanently sustainable, the legislation now provides an instrument
to define the maximum reimbursable price, fixing the limit up to which health insurance funds
can reimburse costs. For this purpose, IQWiG has developed a method for the health
economic evaluation of drugs and other interventions. Assessments of the relation of benefits
to costs based on this method are then submitted to the G-BA as recommendations for
decision making.

1.1.3 Indication-specific assessment

The indication-specific health economic evaluation is essentially based on § 12 SGB V
(efficiency principle) and § 71 SGB V (stable contribution rates). According to § 71 (1) S

V, the medical care required (once efficiency reserves have been exhausted) can enfor
derogation from the basic principles of stable contribution rates. Furthermore, accor
legislation (§ 35b (1) & § 31 (2a) SGBV), the aim is thereby provided to ﬁx 1m
reimbursable price up to which a superigr health technology in a thera will
continue to be funded. The Federal Ministty of Health (B desmlmstenum%undhelt
BMGQ) interprets this as follows: e and e achleve ofga therapeutic

goal shall be paramount when presciih @ drug for an atlon V) [2].
For the GKV-Spitzenverbang % pper limif, fi g the j5ic ﬁt achieved represents the
maximum reimbursable dec131on ed on th i carried out by IQWiG.
igp? assesses tence of 10na1 benefit in contrast to
a

The first step of this
existing therapy alt€j ; and onl is proc% hds been commissioned will the
assessment of enefits

ion shows additional benefit or a

lesser harm in s@/r aspect%)e rap areas, the determination of several

efficienc ntiexs may be If the d€cigiop maker requires an aggregation of benefit

and paMimeters ix fficiendy, front®r in future, IQWiG can advise on the

y and con r1or1t121ng%elghtlng benefit and harm aspects.

ssment st= eneﬁt rela¥onswvith the intention of having a maximum reimbursable

rice set —Spl&e and is only permissible when an appropriate alternative

exists f&tewentm peing investigated, since all insured persons must still have

full & e edicall n%ary interventions without restriction. The intention of the health

economic evalu t10 s neither to establish priorities for resource consumption across the
whole health sys to take account of associated trade-offs.

1.1.4 Perspective

The perspective of a health economic evaluation affects the estimation of costs. Depending on
the type of perspective, some costs are not regarded as expenses and thus are not considered
in the cost estimation. Furthermore, there are varying degrees of difficulty, depending on the

Health Economic Evaluation Version 1.0 —19/11/2009 2
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level of aggregation of costs (micro or macro costing), when trying to separate out those cost-
pools which are relevant for the particular perspective.

On the basis of German law (§ 35b (1) SGB V), as a general rule the perspective must be that
of the SHI insurants. Based on this perspective, the disease-related benefits covered by SHI
are reflected as well as co-payments by insurants. It is emphasized that this perspective is not
that of the SHI but rather of the SHI insurants.

Many international health economic guidelines recommend a comprehensive, societal

perspective for the estimation of costs. However, this perspective is rarely implemented due to

practical difficulties [3]. Furthermore, it should be stated in this context that none of the

clinical practice guidelines of countries which have a long tradition of health economi\\

evaluation, e.g. Australia, England and Wales, include the societal perspective. In Australi

well as in England and Wales, the health system or National Health Service perspectiv&
pectiye

is adopted. In England and Wales this perspective can then be extended to a pe :
including other social systems or the public sector, and is decided on a case asis.

.. 1
However, productivity losses are never conidered [4,5].
The consideration of a perspective inclutes severa @ social in $ c& agencies as

care insurance,

C lat congiders cOstfrelated productivity
; e com ongnd is 1 dlto tfle relevant costs of the
on, ‘The rele ts are descyibe® in the preliminary report

Th e@based %1 ended perspective are made

available to the dedgionsmaker @apatgtdly. The dges to include other perspectives in

health economi%es depw on whethe@is relevant for the decision maker.
1.1.5 ns rela@he app 'catgkjtility-based aggregation measures
!P‘( .

cotntries uie @niversal thresfiold across all indications for health economic

medication under consi€er;
plan and submittedgtor W

al%g#ion. Thereds nOsuch threshdldg Germany.

3 guidelin‘ Qlly request that the health economic evaluation of a
es the qu @ resource allocation across the entire health care system into
account [6]. Conse tly*a search was undertaken under the guidance of the expert
committee advi§in 1G to obtain an overview of internationally common aggregated
parameters % etermination of benefit, e.g. quality-adjusted life years (QALYs5).
However, in many countries cost-utility analyses based on QALYs are not accepted by

decision makers and clinicians due to concerns regarding solidarity, equity and fairness. The

" Oral communication from Dr. Ruth Lopert (previously Pharmaceutical Benefits Advisory Committee, now
Therapeutic Goods Administration, Australia).
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Introduction

trend today is to ask how such distributive concerns may be given greater weight in economic
analyses [7].

The use of QALY specific to each therapeutic area is not ruled out by IQWiG, but there are
ethical and methodological concerns arising from certain survey instruments, such as time
trade off and standard gamble, to consider prior to implementation. The use of aggregated
efficiency measures across therapeutic areas inevitably involves judgements about the societal
understanding of treating different diseases as well as about their relative benefit (even if only
implicitly). No universally accepted method has yet been found. Instead, the IQWIG method
takes a rather pragmatic approach aimed at comparing the efficiency of treatments in a
therapeutic area, without addressing the broader issue of prioritizing across the health care
system. Thus, the evaluation aims to inform the decision maker about the efficiency of a giv \
technology compared to existing technologies in that therapeutic area, but it does not att
to judge whether a particular condition deserves treatment relative to others or hov\ucl
to the

should be spent on it. Decision making about social priorities and values isQ

decision-making bodies designated by law. (L
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1.2 Process of creating the guideline

The present document “General Methods for the assessment of the relation of benefits to
costs, version 1.0” has three predecessors, as shown in Table 1.

Title of document Publication Notes Translation

date
Methodik fiir die 24/01/2008 Draft Methods for the assessment of
Bewertung von followed by | the relation of benefit to costs in
Verhiltnissen zwischen hearing the German statutory health
Nutzen und Kosten im process insurance system — version 1.0
System der deutschen \\
gesetzlichen
Krankenversicherung — 6
Version 1.0 \
Methodik fiir die 14/10/2008 Draft Methods for the %nt of
Bewertung von followed by | the relation of endfit ® costs in
Verhéltnissen zwischen %omments the Germap statut ealth
Nutzen und Kosten im rom the %nsurance M version 1.1
System der deutschen 6
gesetzlichen Q
Krankenversicherung — .
Version 1.1

03/2009 translation available

Entwurf einer Methogdi
fiir die Bewertung fon
Verhéltnissen zwis
Nutzen und Ko ~-
System dgr deutsghen \
gesetzls y
rsiCherung —
. 0 )

General Methods for the
assessment of the relation of
benefit and costs — version 1.0

(version date: 19/11/2009)

Final paper

Nut n
Vefdn

Table 1: Chro Io@ erview of the different versions of IQWiG’s methods paper for
the assessm& elation of benefit to costs and their respective translations

The development of the current document and its predecessors was the result of a consultation
process between international experts. Chairman of this panel was Prof. Jaime Caro. The
other experts on the panel critically examined all versions of the methods paper and wrote
numerous statements which showed partly diverging opinions regarding methodological
details. In order to provide a clear insight into the framework conditions in Germany, and to
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meet the requirements of IQWiG, the method developing process was accompanied by an
intensive exchange with IQWiG.

The panel comprised eight international experts in the area of health economics and at the
same time represented countries with long experience of health economic evaluation (e.g.
Australia, United Kingdom, Canada).

Members of the IQWIG International Expert Panel

Prof. Dr. Vincenzo Atella “Tor Vergata” University, Rome Italy

Prof. Dr. Jaime Caro, Chair McGill University, Montreal Canada
Prof. Dr. Gérard de Pouvourville ESSEC Business School, Cergy France \\
Prof. Dr. David Henry University of Newcastle/ ICES Austigli
Prof. Dr. Maurice McGregor McGill University, Montreal C &
Prof. Dr. Alistair McGuire London School of Economics lant

Dr. Erik Nord Nogwegian Institute of Public Health, orway
Prof. Dr. Uwe Siebert @4 VPHall 1n66 v ¢ Austria
In addition, the Scientifi Boa, tted re Wﬁtlons that have been
included in the draft ve .00 the m ssessm t ion of benefits to costs in
the German statuto yfSuranc

Members of th SC|ent|f| sory Boar

Prof. Dr. do AWller Um%skhmkum Ulm, Germany

Prof ch1n Ga ouisialll State University, Baton Rouge, USA

P lt Dominj er51tatsk11n1kum Aachen, Germany
0 “Hans-W ense QUmversnat Miinster, Germany
%Dr. Peter@ O Institut fiir Sozial- und Praventivmedizin, Bern,
Switzerland
Profér. nes Kob @ Kliniken St. Antonius, Wuppertal, Germany
Prof. Dr. Georg Ma g Universitit Tiibingen, Germany
Prof. Dr. Ingsi %ser Universitdt Hamburg, Germany
Prof. Dr. Heinz Rothgang Universitidt Bremen, Germany
Prof. Dr. Holger Schiinemann McMaster University, Hamilton, Canada
Prof. Dr. Jiirgen Windeler MDS, Essen, Germany
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The members of the IQWiG Scientific Advisory Board convened an ad hoc working group on
health economic evaluation which comprised members of the International Expert Panel as
well as representatives from the field of health economics in Germany.

Members of the health economic evaluation working group of the IQWiG Scientific
Advisory Board

Prof. Dr. Jaime Caro McGill University, Canada

Prof. Dr. Dr. Afschin Gandjour Louisiana State University, Baton Rouge, USA

Prof. Dr. mult. Dominic Gross Universititsklinikum Aachen, Germany

PD Dr. Christian Krauth Medizinische Hochschule Hannover, Germany

Prof. Dr. Georg Marckmann Universitit Tiibingen, Germany \\
Prof. Dr. Heinz Rothgang Universitidt Bremen, Germany 6
I;ZZilE;Bi;:gMatthiaS Graf von der Universitidt Hannover, Germany Q

Prof. Dr. Uwe Siebert U IT, Hall in Tirol, Austria

Prof. Dr. Jiirgen Windeler (moderator ssen,

Over the course of three wq@ a draft re datio Qﬁed by the working
i

group for the Scientific ard. is of thi the Scientific Advisory
Board recommended G reV metho . On the basis of this
recommendation, I uced t versi O orking papers to replace the

technical document publi pplement rsion 1.0.

1.3 Str tur fthem spaper

Th ed methods s ssing the thn of benefits to costs in the German statutory
insWrance syst e described 1 t is document, dealing with the development of

ecific pr s (report [Q
oll;i@;@uction, document is divided into six sections:

a report {%lth economic evaluation
o Benefit asse rr@
e Cost estima®

e Modelling

e Efficiency frontier concept

e Recommended actions
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Producing a report on a health economic evaluation

CHAPTER 2

2 Producing a report on a health economic evaluation

The assessment of the relation of benefits to costs is one of several scientific assessments
carried out by IQWiG. All scientific assessments, including the health economic evaluation,
are part of established procedures, which are described in General Methods of IQWiG [8] in
Chapter 2 “The Institute’s products”.

If health economic evaluation is to be used to set a maximum reimbursable price, the legal
framework laid down in § 35b SGB V applies. The Social Code Book (SGB) also states tha&\
certain groups of individuals have to be involved to an appropriate extent. IQWiG meets i1
requirement by giving the opportunity to submit written comments at each step in the pgocess.
This process is shown in Figure 2. All working steps taken are under the Z&’s
responsibility and involve external expertise where appropriate. If necessary, %tute’s
Scientific Advisory Board is also involvefl. The internal quality assurance§préceSs”is not
outlined in this flow chart.
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Producing a report on a health economic evaluation

Commissioning
by Federal Joint
Committee or
Ministry of Health

v

Formation of project
group

I

Determination of relevant
outcome criteria

v

Report plan
(preliminary
version)

Presentation to
contracting agencies /
Board of Trustees/

Board of Directo

: ; }

. Hearing

Report plan

L 4

Presentation to
ontracting agencies/
toard of Trustees/
Board of Directors

~\

‘A -
\\ ' ompilation opraisal of the

results of th&earimg and external

ew
.
&> ¢
Final report

Figure 2: Process
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Producing a report on a health economic evaluation

After commissioning by the G-BA or BMG, the Institute’s internal project group is formed
under the supervision of the department concerned. The research question is worded in
consultation with the contracting body’s responsible committees, involving external
professional expertise or consulting individuals concerned, if appropriate. The report plan is
subsequently prepared.

The report plan, comparable to the study protocol of a clinical trial, contains the precise
scientific research question, including a description of the project-specific methodology
applied in the information procurement and in the assessment of the information retrieved.
The transfer of the additional benefit or lesser harm obtained in the preceding benefit
assessment into the health economic evaluation is described in the report plan. This plan is
prepared under the responsibility of the IQWiG project group, usually involving exte ﬁ\
experts. After completion of the internal quality assurance process and approval by%
Institute’s Steering Committee, the preliminary version of the report plan is then forwajdgd t

the contracting body (also to examine its completeness in respect of the %iass n

originally awarded). It is also forwarded to the Board of Trustees and the Fou oard
of Directors. The preliminary version of t report plan is then published on t stitute’s
website (usually 5 working days 1 order t 1@ the op nity’ to submit
comments. @ 6

The hearing procedure (wri mments an ate)“1s explained on the

IQWiG  website in
(http://www.igwig.de/su
the public is given(the nts (hearing procedure). This
includes medic eutical} Ith econm perts from research and practice,
professional rep ives 0 1sts, ma cal manufacturers, manufacturers of

Xanization rgsponsible for representing the interests of

medical dw he relev
patie e -help grﬂ chronigglly ill ¥d disabled persons, as well as the Federal
Goffernifignt Commis for Patient fairs. This enables an open and independent

to all procedures
period of at least 4 weeks,

proced the rep,
1ly to t ject-specifi

plan. The opportunity to submit comments refers
hotological approach. At the same time, the opportunity

is also to submhit type of document of appropriate quality (especially
unpu 1 a) which i to answer the research question of the report, in the opinion
of t& subm1 ments. An adequate justification of the suitability of the
documents is n e hould any objections relating to the commission be raised during
this procedure paratlve therapy), they are forwarded to the G-BA for scrutiny.
IQWiG’s heari ocedure also has the option of holding an oral scientific debate with those

submitting comments. This debate may help clarify any aspects of the written comments and
improve the scientific quality of the report plan. In order to avoid undue delay of the
Institute’s work, the comments must fulfil certain formal requirements.

Further information on the commenting procedure of the preliminary report plan and the
resulting amendments to the report plan is published on the IQWiG website in the relevant

Health Economic Evaluation Version 1.0 —19/11/2009 10
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guideline (http://www.igwig.de/submission-of-comments.507.en.html). The conditions stated
in the current version of this guideline apply.

After the analysis of the comments, the revised report plan is published together with the
results of the hearing (i.e. written comments submitted; meeting minutes of the [optional] oral
scientific debate; appraisal of comments). This report plan is the basis for the preparation of
the preliminary report. If further relevant methodological changes are required in the course
of the preparation of the preliminary report, these are usually presented in one or several
amendments to the report plan. An opportunity to submit comments is usually also provided
after publication of an amendment, following the conditions outlined above.

The results of the information procurement and the scientific assessment are presented in th\\
preliminary report. In order to avoid undue delay in the Institute’s work, the inform
procurement and assessment start before completion of the commenting procedure

results of the commenting procedure is explicitly not anticipated, as these y be

report plan on the basis of the criteria formulated in the preliminary report plan. H@e;, e
ead to

modified on the grounds of the comments the preliminary report plan, which
supplementing and/or modifying the mf 10N procur, @d assessr%
The preliminary report includes the@nary re A. It is produced

tion to
under the responsibility of thegd iG project grou@ally he Vement of external

experts. After completio ternal ssura rdcesS and approval by the
Institute’s Steering Co e preli i port is h arded to the contracting
body (also to examyhe’ it pleteffdss spect mission that was originally
awarded). It is alsOfforwarded ard of T, and the Foundation’s Board of

i .gf the preliminary report is a review

Directors. An a | step gn theNguality assura
conducted ondyor severa %al expe ith recogmzed methodological and/or topic-

p e. The ry report is 1shed on the Institute’s website (usually 5
ays after dels to the cont%g‘body) in order to provide the public with the

ficludes mi pharmacti and health economic experts from research and
ractice, fi a repr@e of pharmacists, drug manufacturers, manufacturers of
edicalfde , relevant t10ns responsible for representing the interests of patients
and@l groups gomcally ill and disabled persons, as well as the Federal
Government Com &er for Patients’ Affairs. This enables an open and independent
reviewing proce u% the preliminary report. The topics addressed in the commenting
procedure refwitf\particular to the results of the information procurement and assessment
presented in the preliminary report. At the same time, the opportunity is also provided to

to su%r en com earing procedure) for a period of at least 4 weeks.

submit any type of document of appropriate quality which is suited to answer the research
question of the report in the opinion of the persons submitting comments. An adequate
justification of the suitability of the documents is necessary.
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Optionally, an oral scientific debate may be held attended by those submitting comments.
This debate serves to clarify, if necessary, any aspects of the written comments, and aims to
improve the scientific quality of the final report. In order to avoid undue delay in the
Institute’s work, the comments must fulfil certain formal requirements. Further information
on the commenting procedure for the preliminary report is published on the IQWiG website in
the relevant guideline (http:/www.iqwig.de/submission-of-comments.507.en.html). The
conditions stated in the current version of this guideline apply.

The final report, which is based upon the preliminary report and contains the assessment of
the scientific findings (taking the results of the hearing into consideration) represents the final
product of the work on the commission. It is produced under the responsibility of the IQWiG
project group, usually involving external experts. After completion of the internal qualifi\
assurance process and approval by the Institute’s Steering Committee, the final repo
initially forwarded to the contracting body and subsequently (usually 4 weeks%
forwarded to the Board of Trustees and the Foundation’s Board of Directors (t r with
the documentation of the written comments, the meeting minutes of the [opti 0%ntiﬁc
debate, and the appraisal of the conyments). These documents (ﬁn%ort and
documentation/appraisal of commentg)are thgn publis@d@w IQWiWQ (usually a
further 4 weeks later). If comme eceived on eport ain substantial
evidence not considered, or if the ;@ receive ation on S%vidence from other
sources, the contracting bod @ e sent w inforhatjon gs to whether or not, in

the Institute’s opinion, 3/n i e topic gSNecdsghry (report update). The
contracting body the e ommyjssioni the Institute. The general
methodological and{broceflural requir or the Imnkute’ products apply in the updating

process. v
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Benefit assessment

CHAPTER 3

3 Benefit assessment

The methods used to determine benefit in a benefit assessment are described in IQWiG’s
General Methods [8]. The most important aspects of a benefit assessment for the health
economic evaluation are only briefly described here.

3.1 Result of benefit assessment

For the purposes of benefit assessment, “benefit” is described as a causally determine*\
positive effect and “harm” as a causally determined negative effect of medical intervent
with regard to patient-relevant outcomes. The definition of “benefit” and “harm” is th&

no treatment. When comparing the medigal measure to evaluated 1th an(tMer clearly

defined medical intervention, the fo S are u e co ﬁssessment of
benefit and harm aspects: 6
e Benefit aspects: Q

% it” is used.

o Intheeve bene 1t® “addition
o In t f less arable the terms “lesser benefit” and
“com enef%: .

° HQ
The term: gter “compr le” and “lesser harm” are used; the term
“addlt sho@voided
possi @ and ha&@relghed up.

As &% the ben. @ssment the Institute reaches one of five conclusions for each

predefined patie t- outcome:
1. Proof O(M&nal) benefit or harm exists.

2. Indications of (additional) benefit or harm exist.

based on the evaluated intervention
Benefit and harm are determined by compxison with placebo (or other sha gts) or

3. Proof of the lack of (additional) benefit or harm exists.

4. Indications of the lack of (additional) benefit or harm exist.
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5. No proof and no indication of (additional) benefit or harm exist.

Conclusions 1) and 3) require sufficient certain evidence of an effect or lack thereof; 2) and 4)
imply that there is some suggestion of an effect or lack thereof, but the evidence for proof is
insufficient. In the absence of any suggestion because of insufficient data or insufficiently
robust data, IQWiG selects conclusion 5).

Health economic evaluations are only performed for therapeutic areas to be evaluated for
which additional benefit or lesser harm is determined for at least one outcome.

3.2 Transferring benefit into the health economic evaluation

Q
Based on the results found during the benefit assessment, the decision is made wheths%

determining the benefit axis in the health economic evaluation") in order

efficiency frontier for the treatment option. Figure 3 illustrates the transiti
assessment to health economic evaluatiof®
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Conclusion of benefit
assessment
Assessment of benefit and
harm per outcome based on
direct comparisons

Additional
benefit or minor harm when
considering at least one
outcome

no

yes

Health economic evaluation No health economic
possible evaluation \\
If applicable %
commission health economic
evaluation %

Conclusion of benefit assessment

If necessary supplement data
for therapy options, where
applicable, based on indirect
comparisons

Data from befiefit assgs

%ment ofa pool
economic ation

If reésonable and f

efficiency fropsi
determined a
separatel

situatiog(su ups etc.)

ic evaluation (benefit axis)

_ optionally agregated measure

no .
O Efficency frontier for
\ One efficency frontier

for each outcome in addition (indication-specific

\:E ) assessment)

Figure 3: Benef a@ment and health economic evaluation
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3.2.1 Selection of comparators

In addition to the health technology to be assessed, all therapeutic alternatives relevant in a
particular therapeutic area should be included in a health economic evaluation. Comparators
that are relevant in a benefit assessment are usually the same as those to be used in a health
economic evaluation. If, in contrast to the previous benefit assessment, the health economic
evaluation produces benefit results on additional comparators in the relevant therapeutic area
by means of adjusted indirect comparisons, these results can be included in the health
economic evaluation depending on how robust they are. The preliminary report plan explains
this for each therapeutic area.

N\
3.2.2 Relevant outcomes and therapy situations c\
n

A health economic evaluation can be performed if an additional benefit or lesser harm%

technology (when compared to one or more suitable treatment alternative(s)) Wegﬁ 1ed

in the benefit assessment. As a rule, only those outcomes and therapy situatiofis {e. tient-

subgroups, indications) are assessed in t%alt\h economic gyaluation for whi(;‘hdeitional
e

benefit or lesser harm was establishedsmyth efit ass v *

3.2.3 Input for determinin enéit axis in Qe Mealth e or@aluation
.
In order to assess the b@ ewentio@stimtm uses direct comparisons
woN tior] g€n

(head-to-head comp erated is based on the pair-

e infgpma
wise comparison offtreatiient alterna which & evidence is available. Additional
benefit or less e, as a ly establis @\ the basis of results derived from

studies of ﬁrew parison. \ (L
Health no 1c evalu 1(@f int tig generally require common quantitative

en
re than tw%rventions. In this instance, limiting it to direct
ipmply that the health economic evaluation is limited to a

thus accepting a lower reliability of results compared to the
ach. However, appropriate methods for the estimation of results
derived from indir arisons have to be employed. The Institute rejects the use of non-
adjusted indirecty cO¥iparisons (i.e. the naive usage of individual study arms) [9-11].
Generally, a mix®>treatment comparison” (MTC) meta-analysis [12,13], which is also called
“multiple treatment meta-analysis” [14] or “network meta-analysis™ [15,16] is considered an
appropriate approach. Apart from the assumption of paired meta-analyses (e.g. no significant
heterogeneity), there also needs to be sufficient consistency in the effects estimated in
individual studies. The latter is a critical issue, since MTC meta-analyses only provide valid
results when consistency is guaranteed. Although techniques for investigating inconsistencies
are currently being developed [12,17], this topic still has many unanswered methodological
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questions [18,19]. Thus, the aim is to fully describe the model used and clarify any unsolved
issues in the report plan [19].

To carry out a health economic evaluation, the data used for the benefit assessment can be
extended by studies which may add indirect comparisons to the benefit axis of the efficiency
frontier. However, indirect comparisons may not generate any (additional) benefit that could
not be shown in direct comparisons or placebo-controlled trials.

3.2.4 The term “benefit”

In health economic literature, the term “benefit” is used both in a narrow and in a wider sense.
In its narrow sense it is based on EBM and reflects the pure medical benefit in evaluatin A\
measure. In its wider sense, the term "benefit" includes not only the effects of an interven

but also what is described in health economics literature as “value”. An examplemG
preference-based “valuation” of benefit. To represent the relation of benefits to ¢ QWN
can plot on the benefit axis an approximately cardinally scaled benefit (derive, from
study results where necessary), or a transfofined approximately cardinally scaled pepefit. The
term “benefit” will be used below in it

ending othe context.

For the integration of the benefit into 0 alysis b s of the efficiency
frontier, the benefit needs to d. requirement means
that, for instance, two i qual g, Sizel a ﬁally correspond to an
identical growth in bene @ %

Limiting the conditi "oRIW has to be ximately cardinally scaled is based
on the followin i :

1) A sc does not h o be entirely cardinally scaled across its
entire . It"1s sufficiefy i

s cardi scaled across the range relevant to the definition
i t survey instruments will often show bottom or

offpatpenigelevant ad@a benefit.
1 fects at ghe gins of @anges, yet are cardinally scaled across the remaining

[20-22]. 0
@ ’\O

also be assumed to be approximately cardinally scaled over a

2) Ake fifop a ratio scﬁ
rang@rele t to the bﬁl sessment.

The patient-relekx@neﬁt of diagnostic and therapeutic interventions is identified in
n

controlled cl ials. Many commonly-used measures of benefit are not cardinally scaled
and thus are not appropriate instruments to measure the benefit of a change in health status. In
health economics, there are various instruments that purport to cardinally measure how people
value certain changes in their health. These instruments encompass question techniques like
the standard gamble, the time trade-off and the person trade-off [23], or the application of
multi-attribute utility instruments [24], such as the Health Utilities Index [25,26] or health
status scoring systems such as the EQ-5D [27,28]. Furthermore, the procedures can deliver
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summary measures when the effects of interventions are multidimensional (for instance, have
several positive functional effects as well as some side effects).

In the present methodology, no specific instrument or procedure to cardinally measure benefit
is recommended. Each therapeutic area may offer different possibilities to measure benefit in
a way to ensure that the cardinality requirement is met. Potential users of the proposed
methods are urged to bear in mind the distinction between the effect and the requirement that
the effect be approximately cardinally scaled.

For those time periods where there are no studies on the efficiency of medical interventions,
study data could be used to simulate the benefit by means of mathematical modelling
techniques. The models employed are designed to provide prognoses regarding event\\
occurring during the course of a disease. Yet, models should not generate new patient-rele
(additional) benefit which is not based on the results of studies, and which might lefd t
reversal in the superiority of the technologies under consideration. The bene me
established on the basis of study data from the previously performed benefit as %

3.2.5 Representation of benefit on ?ﬂkﬁt axis 6 v R

Health economic evaluations in Ge are not fg ¢"as a ba general allocation
decisions across all therapeut; eed foreuniversdl measure of benefit

oNs. Thus, thered %
determination, that is, fo ¢ that ¢ @poten ial “as Ut is important for all
d to mea@& fit i{ eriipetitic area are defined well in
The benefit ca epresented O benefit a f the efficiency frontier graph by
employinggclinical measures onder meafbur§s or aggregated measures. If several benefit

ext @other, n efficitply frontier will be plotted for each relevant
e X

participants that instrumiSgt# usg

advance of an evalugtion.

measu n n
bengfi asure.

cag¥measu rQ
rimary ¢ easuzes@T IQWiG are mortality, morbidity, health-related quality

life afd vaiga®e€d surro K ogates have to meet the criteria stipulated in the IQWiG’s
Gen@l ethfds 3.0 [8 %

If health econonfic ations are carried out using different clinical measures, an efficiency
dato % e

frontier nee stablished for each one of these measures.

Responder measures

Another approach for parameterizing the benefit is to estimate the likelihood that a patient
will respond (i.e. achieve a specified therapeutic goal). To do this, the responder concept has
to be defined for each therapeutic area [29]. Responder definitions already exist for many
illnesses and are even used as primary outcomes in clinical trials [30,31]. If no responder
concept has been defined (until now), or none is consistently used as the basis for evidence in
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a particular therapeutic area, an important step in the evaluation could be to develop this
definition autonomously, providing the requirements are in place [32].

Aggregated measures

Another way of representing the benefit on the benefit axis of the efficiency frontier graph is
to aggregate different benefits into one single measure and then to establish one single
efficiency frontier.

Since health economic evaluation in Germany should not be performed across indications, but
only within individual therapeutic areas, single indication-specific aggregated measures can
be employed. It is not necessary to use primarily aggregated measures which can be applied
across indications. The use of such measures, e.g. the QALY, can however be reasonable fof§
the comparison of interventions within a therapeutic area, if there is no other vali
instrument for aggregating the assessment of benefit and harm in this area. The indm‘:
specific use of QALY can be particularly useful with new drugs whose life-exte eftoct
is considerably offset by the reduction of quallty of life caused by side effects. %

In this case, the ethical and methodo proble S ndmg th eq f QALYs

would not apply. However, if t Ys are e’t group, the

methodological problem remains of W @ er they ransferr other contexts or

from surveys of the general p ion to the @text 1&@ebstlo .

3.2.6 Outcome wei @ @\ (L

The prioritization afdg, wgighting es is i t if the assessed benefit is multi-

dimensional. M mnensiongl bendEit 1s operation by the presence of several patient-
the efficigncly frontier can be simplified by weighting the

eN weighted h1 atlve to th athing outcomes. Alternatively, the analysis can

relevant owgcomesSy The anal
individ @ va —releva es A%assess t is done for a selection of those outcomes

b ofrrigd” out for comes ich a patient-relevant additional benefit has been
d. The res both the %lgbed and the disaggregated analysis are to be presented

to the de er Th&; r vides the decision maker with the option of setting a

calculatfd ax1 ursable price. In addition, weighting individual patient-

rele@t es rep premise for benefit aggregation, as it cannot be assumed per se

that outcomes ar 1 ted in an aggregated measure with equal weights.

Methods on Wizing and weighting outcomes are detailed in the preliminary report plan, if

required by the commission. Analytic hierarchy process and conjoint analysis are just two of
the methods for weighting outcomes that are investigated by IQWiG in collaboration with
international experts.
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CHAPTER 4

4 Estimation of costs

As there are many local factors that influence the estimation of costs, this must be carried out
in a specific context. Unlike assessment of benefit and harm, there is no general “cost” that
will hold across time, place and other aspects [33]. To be useful to the decision maker as well
as to form the basic input for a health economic model, these evaluated costs must be reported
in sufficient detail and must be appropriately adapted to the particular context. The
approaches for the estimation of costs illustrated in the following sections are consistent with
internationally approved principles of health economic evaluation. \\

4.1 Direct costs \

Approach:

Health economic evaluations carried ouw on behalf of |QWIG have to conflidgr direct
costs.

0
Direct medical costs reflect the mo %value of S that a@sumed through the
he

provision of a specific healt e and which t I or partly covered
by additional payments 1nsuran@ of po ’ses”) [34-36]. Typical
examples of these costs isit to the practiti spital stay or a laboratory
test. These costs fo s for hgNt omic yse irect non-medical costs, e.g.
transport costs, etc. sh@cluded 1 nt cases.
42 Ind ct (]/
p 0 & ¢

ec costs ar rimarilygconsidered. If loss of productivity is substantially

ealth t c@gy, the corresponding costs may be evaluated

parate Id be t at the costs are not to be listed on both the cost and

beneflt oss of p |ty due to mortality is included in the outcome on the
oss of pffo |V|ty due to incapacity for work is to be considered on the
cost S|de as indi e

4.3 Stepso t estimation

Approach:
Four basic steps are required to estimate the costs of a condition:

e identification of resource consumption
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e measuring resource consumption
e valuation of resource units
e calculating total costs of intervention options

Although, in principle, all of these steps could be carried out within a single data-collection
study, this is rarely possible in practice. Instead, it is usually necessary to gather cost-related
information from a variety of sources. Determining which sources to use is always a
balancing act between relevance, credibility, and availability.

4.3.1 ldentification of resource consumption \\

specifying the perspective, selecting a timeframe for the analysis and deter g the

Approach:
Identifying the resources that are to be included in the cost estimatioEMS
relevant health care providers. Expermn may be valuable in these task

hea

At the identification stage, the type

’- care se 'c%at are us r #nanaging the
condition need to be determined. In%§ @ ords, the queshon: “W alth care services

(resources) are used by patieg ith ¥is chnica@b em?”_mus nswered. Initially,
when defining resource usg, @ be co ¢d by olitaifing®he opinion of clinical
experts, who determine tfie tyfpe & resources THp1dally con% reating a given condition.
This information st suppleme up-to-d&data obtained from all available

iSC vernment and other agency reports,

e data, it databas@
1delines, anxefr— i edicdT literature. It is advisable to develop a
hs (includi iagnostic measures if necessary) which

decisio therape@

contai 1 rclevant sub§equent eventhh In this way, a comprehensive identification of

r@ nsumption@a anteed [37].
. Cost@Q OQ

pproath:

If c&o are takﬂ onsideration, they should be investigated in comprehensive
sensitivity a

clinical practice

L 4

nalyse
The costs o&ealth technologies often exceed the costs of existing technologies. Such
increased costs can be compensated by savings in other areas of the health system (cost-

offsets).
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4.3.1.2 Costs in life years gained

Approach:

If extension of life is germane to the assessment of benefits and costs, the costs of
treating the illness in question during the years of life gained (future costs) should be
considered in the base case study. Health care costs not associated with the target
disease, known as non-intervention associated costs, are not considered in the base case
study, but should be considered in separate sensitivity analyses.

4.3.1.3 Start-up costs

Approach: Q
In order to implement a new health technology, it may be required to fund one%
investments. These start-up costs should also be identified and quantified. \

They should be reported separately, by category, in the budget impact analysi ction
7.3) with a full explanation of the metho olliy and sources used for the estlm% osts.
4.3.2 Measuring the quantity of%ce consumrﬁg v .

Approach: O Q

Measuring the quantity t reso o umpt' Wz\ based on up-to-date

and high quality data

patient populati uses e and the du of that service have to be taken into

When measurin re urcg’ consungati e frequ & se, the proportion of the relevant
account. | ntrfylig the freq of servicefusdiis often easier than finding the proportion of
perso i ch@er it § essenfigh to apply the cost to as accurate a rate of

useps afgossible. Co rvices that et infrequently used, and are thus likely to have
i t on t ould be desctibed but not necessarily calculated [38].

; 5 0 resourc

Appgeaty;
Either a micro-co r a macro-costing approach can be used to measure resource
consumptlon b oice must be carefully justified for the given therapeutic area.

Once the resource use profile is developed, it is then necessary to identify the appropriate unit
cost for that service at the level required and allocate the costs to each resource identified in
the profile (valuation phase). The estimation of resource consumption can be top-down
(macro-costing approach) or bottom-up (micro-costing approach) [39].

The approach most frequently employed is to accept data at whatever level of aggregation is
accessible in order to measure resource consumption. A very simple calculation method is the
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use of administered prices, e.g. the average cost of a hospital stay based on the published costs
by diagnostic-related groups (DRGs) [40].

When the perspective of society is taken into consideration, the administered prices might
require adjustment to derive the opportunity costs for society. The human capital approach is
mainly used in calculating productivity losses but alternatively the friction cost approach can
also be used. In this case, the results must be checked using sensitivity analyses while
applying the human capital approach.

4.3.4 Cost factors

Approach: \\

All cost data adjustments must be reported along with the original data. These @
include inflation from previous years, modifications to reflect the relevant pers i
and discounting.

For many interventions, health care services need to be provided at differen ojnts 1n time.
Consequently the costs of these service to be adiu T mﬂatl ar used to

report the monetary valuation of (@ nust be sp »An e son should be
provided if the current year is not used ’ he moneg ation. Q

=, the m@ cost a flen they are used in an
analysis, it is not unc or cost o be i1 rices based on inflation
assumptions should ot b d as a b@e for o nlng ailable current data. If used,
the relevant rate for edical @ questlo be employed. Should this not be

possible, the v orice inflatiorNgate, as tlpu annually by the Federal Statistical

Office (SI%S Bundes% an be em
Sp @(:ns regar e selectlon%pOrspectives and the type of discounting are

Section ime horizon &f Section 6.2.6 Discounting.

R@@%t@@%

App@a
Any extension of rspective of the analysis must be stated clearly and defended.
The time hori %Id be described and the reason why it was chosen should be
provided. A stment factors must be reported and justified.

As there is often a time 1

All relevant insured and non-insured costs should be calculated and included in the
evaluation. The latest data available from reliable sources should be employed in all cost
calculations. The source must be specified by citation, described fully and a statement as to
why this is the best available source should be provided. In addition, it must be publicly
accessible or the information must be provided together with IQWiG’s report.
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A detailed description of the resource consumption profiles, as well as of the methodology
used for cost estimation must be provided. Irrespective of which estimation method is used to
calculate indirect costs, these costs should be reported separately with full accounting of the
cost content and method employed. This is essential so that those reviewing the findings can
determine their relevance to the overall result of the study.

Resource consumption and cost information relevant to the German context should be
standard for all health economic analyses. If regional implementation is required, potential
variation in results by region should be specified and discussed. If German data are not used,
a detailed explanation must be included and reasons for the lack of German-specific data must
be provided.

Q

Overall, the costs of an intervention should reflect the net expenditure per patient includin
relevant costs from the perspective of the insured individual. All cost savings arising fi
intervention should be taken into account.
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CHAPTER 5

5 Modelling

The aim of health economic modelling is to generate expected values for the clinical and
economic effects of therapeutic alternatives. Health economic modelling hereby provides
information needed to assess the comparative efficiency of an intervention in order to define a
maximum reimbursable price [41]. Modelling is frequently applied since, apart from anything
else, data is available for different time periods. Furthermore, the requests by contracting
bodies may necessitate the evaluation of longer time horizons. If required, IQWiG primarily
carries out modelling for the time period for which evidence on benefit and harm from clinica\\
studies exist. In a second step, health technologies can be modelled over longer perio
time.

The effects found in IQWiG’s benefit assessments are entered on the benefit so the
health economic evaluation. However, ecdnomic data are usually not collefte inical

trials. If this is indeed the case, these da often insuffi for the cogaprehengive costing
of a health technology. Chmcal se om pr C%forma on the long-term
consequences of a technology. d1t10n adequately and
comprehensively reflect all ¢ ects relevant t Germ, are setting [42,43].
Moreover, protocol-induc r cons clinicg] tria 3y bias cost estimation.
Thus, modelling the e of a healt ogy is @n [psscfitial component of health

economic evaluatlo

The most imp s in_the pment of lth economic model are described
briefly b ow a the var modellln hniques introduced. The working paper
“Mode ains a % description he approach to model development, a
0 3}

sive descr1 tlee various modelling techniques, guidance in
certaint ar1ab111ty as
tation. é Q

analysi

thg 1"as the approach to model validation and model
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5.1 Model development

5.1.1 Approach to model development

The following steps are recommended for developing a health economic model:
e Concise definition of the research question(s)

e Draft of an impact diagram

e Compilation of a model concept

e Definition of functional relations within the model

| | Q
e Systematic research for available data, if necessary, primary collection of data <

e Selection of the modelling technique (model type) for model structuring Q

e Implementation and programming o%del 6 ‘ o

e Model validation @ 6 Q

e study & ;Vlty an%o

e Preparing the repgst 1n€luddig a tran: \Uescrl ion o model as well as a critical

discussion with @o model as #ons and li%io s

The model nee of sufficient etail fogsthe chh question posed. This requires the

considerat aspects t to the disegse and its treatment, the inclusion of benefit
, the 51der on of heterogeneity, the presentation of

and to 1nter&
om in chronolo quence an inclusion of data specific to the German health
m. Furt he moc@e and the technique chosen for the analysis need to be

he m el to be d accurately. This entails considering plausibility (face
vali nical V@Veriﬁcation) and external validity. Moreover, they may be
nt

compared with othe® models (cross validation).

5.1.2 Quali eria for the development of a model

e Performing the analysi

In order to guarantee the validity and formal/content traceability of modelling studies carried
out by IQWiG, the following requirements need to be met:

e Full transparency, with clearly defined and justified model inputs and assumptions
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e Sufficient depth to adequately represent the disease being modelled as well as the
associated costs and the relevant treatment scenarios

e Sufficient flexibility to assess multiple scenarios under varying sets of assumptions and
settings

e Possibility of depicting uncertainty in the predicted costs and benefit components

e Use of data that are relevant to the German context, including not only costs but also
clinical practice patterns, demographics and epidemiology

5.2 Modelling techniques Q

There are a number of modelling techniques that have been applied in health ecqnoriyic
evaluations such as decision trees, Markov state-transition models with cohort or 1nd&a

simulation, discrete event simulation, agent -based simulation models, transmiss odels
and others [44-50].

The specific modelling technique s be detéhg 1n advan is reason,

IQWIiG has no a priori preferenc spemﬁc mg @*« g tech ch01ce of the
appropriate modelling technigua epe on the @r question odied in IQWiG’s

commission from the G-B chnold@iell to be assessed, the disease

and the general conditio

acterlsn%
5.3 Dealing wit@ un rtaw@ s\(b
rtaifity in

There are two M nds of mic models [51]: uncertainty caused
by the ility"in certa eters (e.g. patient characteristics, cost components) and

unce ca ed y Vv 1 in mod&um tions.

y of para n be d 1ffering characteristics of persons or patients, such as
ender, s che dise pathology, risk factor profile, etc., or arises in cost
alculati lues of¥ érlables are either known with certainty (e.g. age, gender)
or ther chrtamty ding their value (e.g. daily costs of hospital stay, effect
estiffta clinic tr . The first is usually described as heterogeneity rather than
variability. Statisti rtainty results from the fact that model parameters are usually
calculated fom¢1 samples. This uncertainty can be quantified or described, for
example, as confr®nce interval or statistical distribution respectively.

Uncertainty due to variability in model assumptions is the result of models not fully capturing
and reflecting reality due to its complexity. Therefore, models have to be based on
simplifying assumptions in order to be calculable, traceable and transparent. Various methods
exist to adequately handle both types of uncertainty described above.
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5.4 Handling uncertainty: sensitivity analyses

The impact of uncertainty on model results has to be investigated by means of sensitivity
analyses. The three main types of sensitivity analysis in use in health economic evaluations
are univariate and multivariate deterministic, and multivariate probabilistic (Monte Carlo).

It is not recommended to replace univariate sensitivity analyses with multivariate probabilistic
sensitivity analyses. Instead, the latter should be carried out in addition to univariate analyses,
if needed, so that the influence of individual important model parameters and assumptions
remains visible. Finally, structural sensitivity analyses should be carried out to analyse the
impact of a change in structural model assumptions.

Q
Sensitivity analyses can be used for several outcomes: <
e For a specific intervention: on average costs and/or average benefit \

e For comparing interventions: on the incremental costs and/or incremental

e For comparing interventions: on th ental cogt- @weness reéfio of t efficiency
frontier 6

Q efficiency frontier

ensitivity analyses, for

, fo example
arled p
10n of t

In deterministic sensitivity a .

can be shown as a functi

example, the cumulativ r fcanWe presented or the results

can be presented g scat If a pr b11i sensitivity analysis is to be
carried out for the fficie T, con ands can be shown. It should be
noted that healt g and sts c connecte reduced costs by shortened hospital
stays, whieh in tuiy result fro ga, 1gre effecti rapy), and this must be taken into account in

M ; ’@ o0 simylation. [46reover, the dominant behaviour should be

when calgwlad bands. Thus, different interventions can be

ed can eactico wterventions. From this, 95 % confidence intervals for
the ast (f: 1Ciency frontier, for example, can be derived

@g the re e sensitivity analyses, care should be taken that the variation
of certam paramet intluence the position of the efficiency frontier. With respect to a
deterministic se analy51s parameter values should be identified, for which the new
technology i$wgosisaving, or is above or below the efficiency frontier. For the probabilistic

sensitivity analysis, the proportion of simulations generating cost-savings or leading to a
position above or below the efficiency frontier should be provided.
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CHAPTER 6

6 Efficiency frontier concept

6.1 Introduction

The method for comparative health economic evaluations presented here meets the
requirements imposed by the German context (see Section 1.1 General conditions) while
remaining consistent with the theory underlying the predominant methods used in this field.

Q

6.2 Efficiency frontier \6

Approach:

An efficiency frontier is constructed for each therapeutic area as the b{i@ealth

This is achieved by modifying the established efficiency frontier approach.

economic evaluation of relevant health te¢hnologies.
Combination therapies are also i among theé 0
Depending on the type of combinati erapy, t

health economic evaluation. &and free co \ cl ated between, 1.e. a
prescription for a fixed Lon¥ingtion and& i bination. The benefit

assessment of a fixed co

L J
0 be assessed.

cases is given in thefpreli

6.2.1 Rationav \ O
In he oigfnics, the y fron&% is an extension of the standard approach
- ®

1

of jcrcMiental cost-ef] ess ratios. method specifically enables the consideration of
t iopal use of S withi@ing e therapeutic area, while retaining the results of the

1
nel assessm WiG and¥ience avoiding discrimination.
13
he effifie tier pro ormation which can serve as guidance for decision makers
with\% settin um reimbursable prices, while being consistent with basic

economic principle
existent in Ge

out employing a universal threshold — which is currently non-
—Jthe efficiency frontier method is based on the determination of the
prevailing e y in a given therapeutic area in Germany. The efficiency frontier itself is
comprised of the most efficient therapeutic alternatives within the particular therapeutic area.
Recommended actions for the decision maker can be derived from the last plotted point on the
efficiency frontier (technology showing the highest benefit).
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6.2.2 Definition

The efficiency frontier plot compares the therapeutic benefit of available interventions within
a given therapeutic area with the outcome-related net costs of these interventions. The
additional therapeutic benefit derived from a previous benefit assessment may be transferred
into an approximately cardinally scaled measure.” Interventions on the efficiency frontier
denote the net cost for any given benefit that is consistent with the efficiency that can be
achieved by the package of interventions on the current market. Prices can lead to health
technologies being positioned on an already existing segment of the efficiency frontier,
showing thereby consistent efficiency with already existing interventions. If a price results in
an intervention being positioned below the efficiency frontier, this indicates a lower

efficiency. This price is deemed too high and needs to be adjusted, or at least justifi .\
Interventions above the efficiency frontier indicate improved efficiency and thus redefin
frontier. \
6.2.3 Procedure Q

As demonstrated, the health econom tlon of a r@ntion thal\displays additional
benefit compared to the compa the ben ssme the basis for
recommending the setting of a_maxi relmbu ice. Thl ention can be an
innovation or an existing ~ n, on the one hand, of
technologies that are inc e eff tler and, on the other, of
the technology for able rice Nag to be determined must be

differentiated in th rmmln e efliciency frontier and, secondly,

the recommen can be G\IY om it fo a maximum reimbursable price.
The first are thogg’te nolog%at re cu 1n Germany for the indication area
awaitin nt. Thei and bche t ave been obtained and are depicted

diagr i L If tha&1 is plofed ag rding to the benefit assessment of these
teglin ics, it woul Figure 4, he new technology not yet included.

2 If the additional patient-relevant benefit, assessed by means of the prior benefit assessment, already shows
approximately cardinally scaled characteristics, it may be directly transferred into the cost-benefit assessment
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Based on benefit assessment

Benefit
AW 01

Q
1&2 \%
Net costs / Ratient {LQ
Figure 4: Results based on the ben sseLment 6 v .

In the second step only, as Figure 5; Qt and oDsty of gach of the comparators
are plotted on the cost-befefis pigt. \' (L
6.2.4 Concept < , Z &
The theoretical §ficiency froﬁ: sho ptioi’s”increasing in efficiency from left to
right. T iep? of the lir@ nt conn;%'\y two options represents the incremental
inciCmental nQ (Figure{\). .

\ X Q

L
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Interpreting the slopes

Infinite
efficiency

RN Negative
5 =
efficiency

Q

——————— No efficiency \%

Net costs / Ratient {LQ

Figure 5: Interpreting the slopes o thedvetical ef '@frontier V .
Sftical

The horizontal gradient (= 0°) indicates n ncy (e.g. 1) while % ica
gradient (= 90°) indicates infinite effiségncy. tive gradie . between poin? d7)

reﬂect. additional benefit for increa @ while negativi (e.g. b n p(gnts 6 and

5) indicate less benefit yet morggost \ (L

The positions of int@ns such,as %tion 3 '%re 5 require further interpretation,
as they do not negative e cy with r to any existing intervention (e.g.
Interventiqn 4). Figure 6 area bel e theoretical efficiency frontier is further
divide ws of rectE -D), each onegleflecting all potential interventions which

Benefit

wo negative ien (higherwswith less benefit) with respect to at least one

stiffg 1dtervention theoretical efficiency frontier. Options in these areas (e.g. 2 or 5

¢ 6) are c@lnefﬁcien leaves triangular areas E, F and G, where options are

holly in . Gengra ions plotted in these triangles are not considered part of

e effigfen tier bec L& mbination of the two options forming the hypotenuse of
the W sl provid nefit for lower costs (“extended dominance”).

QQ

Health Economic Evaluation Version 1.0 —19/11/2009 32



Efficiency frontier concept

Absolute vs. extended dominance

Benefit

6\
Net costs / :;tient (LQ
Figure 6: Absolute versus extendedsminance 6 V .

The theoretical efficiency frontier (solid lind 75 those poi @ e efficie % e to
any other option or combination of optigns. Tha¢ options dte rectangles A~ apd any

options in those areas (e.g. 2 or 5)¢ Nrly inefficignt D 1S in 0 the $emaining
triangular areas (E-G) where siifgle gption is ¢ mowe effic it §s theoretically
ed

ie
subject to extended dominang€ byg cof¥dination of 4 ut this c¢mb ernative may

not be feasible in practiceo Q &

While such a ¢ tion nght b&possiblg, this ot always the case. It implies, for
example, at if She price jon 3 is then its beneficiaries would need to be
redisty Vand 6t % greatir efficipficy. This may be clinically undesirable and

ane it wou $to those receiving option 4 being in a worse

st surgical, and presumably not with many drug

e clearl possible
intervent; @ Thusg® hénay be many situations where options in the triangles
. N ic

consti f the pragtica iency frontier. If extended dominance is not considered,
then\\t , absolu@ency frontier is provided by joining the upper segments of the

lightly shaded r ta@ opposed to the heavily shaded rectangles.
6.2.5 Tim(&n

In principle, the health economic evaluation should cover the duration of the randomized
controlled trials and, as a secondary scenario, be extended beyond this time period if this is
relevant for the decision maker. The time horizon should appropriately reflect the natural
course of a disease and be sufficiently long to capture all relevant benefit and cost
considerations related to the health technology or programme [52]. In addition, all selected

mayf befficult to ju@
ifiongThe alterpeg allowimeﬁciaries to alternate between the two therapies over
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technologies should be assessed over the same time period. Most clinical trials measure the
benefit over much shorter periods than justified by the characteristics of the disease. For many
chronic diseases, this time horizon corresponds to the patient’s life expectancy. The time
horizon for cost estimation need not be limited to the periods for which there is evidence from
clinical trials for a benefit from health technologies. However, prognostic adjustments should
not artificially generate "new health benefits". The results of the assessment for periods of
time for which studies have been carried out (primary scenario) and the periods of time
extending beyond this (secondary scenario) are reported separately. The choice of time
horizon must be carefully documented and justified in the light of the specifics of the
therapeutic area and health technologies.

Q

6.2.6 Discounting 6
The costs and benefits of health care services often occur at different times. To cole
t1

costs and benefits of an intervention, both have to apply to the same poi i
Discounting formalizes the adjustment of future values to the “present value”

e.
ts for

the differential timing of costs, weightiriz them according when they accrued.
onomic s%ents of h teghnologies as

Discounting is an important aspect o

in most cases the expenditure rela ealth tech jcs 1S s e time and may
differ between options.

Discounting of benefits ¢ Qd out a Qo the (ﬂd for cost estimation.
The choice of discofintin has a r@nt effec theMfesults of the health economic
evaluation. Alt arious rat n in hea ology assessment guidelines [53-
56], a discounti mounting to §% is sti late ed on the present international long-

Aysitivity anBlyges have to be performed in order to examine
@ tipared go the ation of this cost factor. These sensitivity
esofO%, %, 7 % and 10 %.

onstr@he effi éerontler
00, O
The\\‘f fronu& |s designed in such a way that it represents the relevant

health technologie iven therapeutic area. This involves:

term equi arkd costs [57
the ro e the res

an ould be co for discou

e Full, de pecification of the therapeutic area in question. This may include the
specific disease, the conditions of treatment (e.g. inpatient care), target population,
ranking of therapy (first, second choice, etc.), and whether it is a mono-therapy or
combination therapy.

e Scoring existing therapies on the basis of benefits and costs.
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e Entering therapies on a coordinate system with the benefit on the vertical axis and
costs on the horizontal.?

e Drawing the efficiency frontier.

Evaluation of new health technologies for setting maximum reimbursable prices in Germany
should be carried out in the context of the relevant efficiency frontier. It records the health
effects and costs of the new intervention already available in the intended therapeutic area.

In order to construct the frontier there are three major steps to take:

e Define the vertical axis, quantify the benefit for the chosen interventions and ensure a
approximately cardinal scale is used which reflects the benefit in the therapeutic are n
question.

e Define the horizontal axis and quantify the total net costs per patient for
selected therapies.

e Plot the interventions and draw the e&:y fronn:E 6 (’L

6.3.1 Vertical axis

Approach: (L
e The vertical axis :f beneflt \@

e The benefi terize ba5|s of relevant outcomes (which may
also includ y of life scorgs, or integra ores for health consequences), or
on the asis 0§ responde sures. (i

o neflt is tra 0 the v | axis after transformation, if applicable, into

roximatel dlnally scal easurement. This transformation may be
ormed u odelllng into account prolonged time horizons or national
ealth car@ ts. ‘

o r\ e cgse of a| vant additional benefit, depending on the number of
outcomes for whi |ent relevant additional benefit was shown in the previous
benefit asse , ultlple efficiency frontiers may be derived and can be presented
to the isl aker4 If outcome weighting is carried out, this should also be

presented to Tife decision maker.

3 Tabular representation is also possible, although the relationships are not as apparent.
* This also refers to the separate diagram on divergent harm aspects bordering patient-relevant additional benefit.
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6.3.2 Horizontal axis

Approach:

Total net costs per patient are plotted® on the horizontal axis.

Generally the costs are estimated from the perspective of the community of SHI
insurants. They may contain additional costs arising from extended perspectives,
depending on the commission (e.g. social insurance perspective, societal perspective).

The time horizon should be sufficient to cover the majority of relevant costs.®

The costs should be those that are expected to accrue at the current time. \\

Cost operationalization %

In order to estimate the costs of each intervention and plot them on the efficienc Ner
graph, several conditions must be met. The costs should be those that would be ed in

current practice. They should be representgd on the efficiency frontier plot

n f the
total net cost per patient treated since th%easier to est'w%te and unde‘stand.

6.3.3 Plotting the efficiency front

The first segment of the th
the intervention with t

the most benefit per g .e. thepst positiv
expensive interventign, blt may ggca be ano

;6 ’

@ fficienc @ anges fipmithe go-intervention point to
cO -effective& 10, in @th s, the one that produces
radigg#). This will often be the least
ne that, although more expensive,

provides even it per uni The corre ice can be determined graphically by
sweeping a clockivise radius the Vert%s clockwise until it encounters a plotted
intervepsign. I

hatwill be {@ oint on the effiglency frontier (see Figure 7).
& >

5
6

They can also be represented as a table.

This may pose some difficulty if there is a discrepancy with the time horizon that was used for the benefit
estimation. If this occurs, modelling techniques must be applied to resolve the discrepancy. Results arising
from health economic evaluations over time horizons for which there are study results are to be reported
separately.
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First segment

Selected existing interventions

.
n
b [ ] &
.-lll...... L 4
1 = "
[ ] L4
L] .0
i : ..
n 4
- 4 = & 7
Y [ ] L4
g 3
| =
Q ] .,. 6
[}
(i) " R 5
» 4

| L4
" *
s 3 Q
. 2
R
,: .0 1
i Q
Net costs / Ratient {L
’
ency frontier! figure il ; the
clockwise sweeping of a radius fromethe {1 axis until es a plotted i tion;
point 2 is thus the first point on the al efﬁcien% (L .
The no-intervention, ou& i o®ssessme Althigh it might be taken to be the
coordinate origin (z ely appropriate as the absence of
intervention ma roduce gosts to the untreated illness, monitoring,
etc. This &an be §aken into xnt by shiftink the axes so that “no intervention” is the
o1y @ i s subtracting the no-intervention amounts

coordi (Figure S sim
fropt thegenefit and ¢ nding costs e%selected health technologies.
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Shifting frame of reference
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negative health effects. The first seg oftheoretical Qicey frontier ishen |
from this new coordinate origin to intervention i % by the we
radius. @ \ (}

After the first inte@n 1s plotte theoret&ef iciency frontier, the remaining
health technolo sessed in of increasi t'to determine whether they provide

e first one.&mn thos t do, the one with the next highest estimated
highest remdinmg gradient is selected) and a segment is

benefit st (i.e. w%
trac ng 1t to the ﬁ%) " Again, \fjis, can’be accomplished graphically by shifting the
rafituspto Wye first ther

@1 sweeping i kwise until it reaches the next intervention.

case a@Q intewe@@uld be considered with reference to the efficiency
.

more benefit tha

ontier.

6.4\§p IC situat@%
Two situations in@ur, in which no recommendation can be derived for an innovative

health technolo ased on an efficiency frontier approach. Both situations seem to occur
very rarely in practice.

1) The last technology on the efficiency frontier (before the new technology was introduced)
dominates all other technologies and generates the same cost as the reference scenario. The
gradient of the efficiency frontier would be infinite.
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2) The last technology on the efficiency frontier (before the new technology was introduced)
is cost-saving and more effective than all comparators, including the reference scenario.

Based on the method of constructing an efficiency frontier, as laid down in this methods
paper, both cases would result in a new zero point, created by the last technology before the
introduction of the innovative technology. In these circumstances, the budget impact analysis
might deliver further information. The decision maker could also, as with all other
recommendations given by IQWiG, use other criteria to decide on a maximum reimbursable
price for a technology. In addition, all efficiency frontiers constructed in a therapeutic area
should be provided, so that the decision maker can take into account all comparators
dominated by the last technology when making a decision concerning the evaluation of new
technology. )

’

%
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CHAPTER 7

7 Recommendations

7.1 Appropriateness of costs

The main purpose of the health economic evaluation is to facilitate decision making with
regard to setting a maximum reimbursable price by presenting key information derived from
health economic evaluations. This does not prevent decision makers from considering other
factors in the ultimate decision-making process. The Institute’s recommendation therefore
refers to deriving an appropriate maximum reimbursable price for the measure to be evaluat &\
from the average net costs per patient. The maximum reimbursable price is based on the

effectiveness ratios on the efficiency frontier. \

The points on the efficiency frontier indicate the net cost at which a given levg
being provided in Germany at that time. Th llustrate the potentlal achievem®nt bf benefit in

that therapeutic area. The efficency fr denotes n betwegq net c§fts and the
benefit which is consistent with the igncy of avaﬂ entl ] ices position an
intervention to the right of the effici rontler cates a w fficiency and thus

requires particular justificati Figure 9 c1enc ntler elf allows decision
makers to examine the gfist terventl latlo eagh ther and to assess the
efficiency of individual opents in he 1n a giv eutic area.

Decision makers may chgbse to c1ency - r as guidance in two ways: on the

one hand, they ‘@ wfer that ne apy Wthh bove the existing maximum benefit

level sho 1mbursed amount (hall is consistent with the previous efficiency,

unless tlon to t ry is given. e other hand, if the price is such that the

the p more efficj ompared to fficiency of the given comparators with the
efit in t is\fedipeutic area, thtre will be less reason to dispute the price.

fficiency, T also cle ws outcome-related inefficient interventions (e.g. those
at are gfothgarene costly an\m regard to an outcome, of less benefit than other existing
optigig) ciple, qudsts ay be raised as to whether the prices of such options need to

be reduced if they ntinue to be covered fully by the SHI, or if these alternatives
should be exclulledi o reimbursement. All those points below the efficiency frontier are
outcome-rel efticient and consequently also uneconomic. General guidance for such
points, depending on the relevance of the individual outcome, is that their cost is considered
too high and should be reduced to the level shown by the efficiency frontier, if possible.

If both the costs and the benefit produced by the new intervention are higher than those
already within the efficiency frontier, the costs that are appropriate for this intervention
cannot be derived from the frontier itself. Thus, additional criteria have to be considered to
assess whether using an efficient but more costly new therapy method is an adequate measure.
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The Institute assumes that a deterioration in efficiency of health care caused by adopting a
new medical procedure is not appropriate. Therefore, with a given benefit from a measure to
be evaluated, those prices are deemed appropriate that do not lead to a deterioration of
efficiency in a given therapeutic area measured against the efficiency frontier (see Figure 9).
The recommendation of the Institute will therefore designate a price which does not result in a
deterioration of efficiency within the given therapeutic area.

Areas relevant to decision

i
A \ gl

| 8 ,\<Q

Benefit

Q%ﬂet s
Figure 9: Area

king Q
ome on the ghaged section A (8") reveal a greater

isting bencfit [pbfgined for the indication under
1d therefgge be rei sed. Interventions on the shaded
enetit for the indlicated, so their price should not be
to consideral he criterion of appropriate costs, the

iflum reimbpmgable price. Interventions with an unchanged cost
eet the crite olappropriate costs.

L 4

If it es to det 'Xaveral efficiency frontiers to assess an intervention, the price
of an intervention iz sidered appropriate — observing the relevance of patient-relevant

outcomes — if it lead to a deterioration of efficiency in the efficiency frontier with the
lowest effict he decision rests with the decision maker as to whether or not to take into
account the results of any prior outcome weighting when setting a maximum reimbursable
price. A similar approach can also be considered when a drug is approved for several

therapeutic areas.

Health Economic Evaluation Version 1.0 —19/11/2009 41



Recommendations

7.2 Reasonableness of the coverage of costs

The Institute assumes that the reasonableness of the coverage of costs by insurants in
Germany depends on the one hand on the appropriateness of prices for a medical intervention.
On the other hand, it also depends on the estimated future total expenditure, and the financial
capacity and willingness to pay of the insurants. Since neither the insurants’ financial capacity
nor their willingness to pay can be measured, the Institute is unable to make precise
recommendations on the reasonableness for cost coverage. However, the Institute can assist
this assessment by describing the possible future financial impact arising from this type of
cost coverage. For this purpose IQWiG has performed a budget impact analysis. The detailed
budget impact analysis for determining a possible expenditure rate on the basis of appropriate
pricing/setting a maximum reimbursable price illustrated in Section 7.3 also includes, N
calculation of the potential efficiency reserves including scenarios which exclude ce%
therapies as well as adjust prices for dominant technologies. \

7.3 Budget impact analysis (LQ
. /

Even after a new health technology h ment in nefit, and
has been shown to be on or above t ency fronti t stil ble to German
insurants [58]. The assessment of aspect an eco evaluation which

investigates the impact on 4@ expendlt e (16 ermined appropriate

maximum reimbursable (L
7.3.1 Definition

Budget 1mpact is an ssm t of th rec@mmal consequences of reimbursing a
health car logy in 1c health® calre setting [59]. It is complementary to the
comp th ec Q nalysedthat ine the cost-benefit relation of health
es. Budget ¢ analysis u&cenanos to map the future financial impact. It

consideps potentialgumber of patients receiving a new therapy, as well as the

nce of rapy in the th*tare system, including its use on previously untreated

atients. r a bu ct analysis predicts how a change in the mix of drugs and
other _ t used to ox particular health condition will impact the trajectory of

spen&%n at cond1§

There may be @ances where the health economic evaluation indicates an efficient
technology, wisle\the budget impact analysis indicates that its financing still represents a
great burden. The decision maker needs to find a solution to this issue of reasonableness. In
this regard, IQWiG will describe the possible financial impact but will not make concrete
recommendations regarding the reasonableness of cost coverage.
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7.3.2 Procedure

The purpose of a budget impact analysis is not so much to produce exact estimates of the
financial consequences of a health technology but to provide a valid computing framework (of
a model) that allows users to understand the relationship between the characteristics of their
setting and the possible expenditure consequences of a new health technology (or of a change
in usage of current health technologies) [60]. Such a model is required because many of the
parameters vary depending on the constellation and there is uncertainty about them. Thus,
there is not a single expenditure impact estimate but rather a range and it is this range that the
model is designed to produce. Proper design of the analytical framework is a crucial step in

Q
This section provides an overview of the most important components of the analy
framework for the budget impact analysis. \

7.3.2.1 Perspective Q
Approach: * (L

The budget impact analysis shou@m rtaken&@e pers ehtﬁ the budget
holder. < S

the budget impact analysis.

The budget impact analy51 o ve unde the pe tive of the SHI or another
relevant budget holder. y xp es 1ncurr 0 avmgs utside of this perspective
are not included.
7.3.2.2 Scena
Approac (L
The b ‘ nal&uld cofpare f€alth care scenarios, not individual health
tegiin

biniget impa

alysis compa alth care scenarios, each defined by a set of health
technolo tifer than ¢, Ql dividual technologies [60]. At least two scenarios must
be consiller ne is the e scenario defined as the current mix of health technologies
and&% 0 s the pre ew mix of health technologies.
7323 Pop@@
Approach:

The likely number of insurants using the new health technology should be predicted.
The model must allow for patient subgroups to be included

The size of the insured population likely to use the new technology is one of the key factors
that determine the amount of the budget that will be spent on the new health technology. The
projected number of actual users is derived from the predicted utilization of the health
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technology within the target population. Any expected off-label use of the new health
technology should not be included in the main budget impact analysis, but may be considered
in sensitivity analyses [61]. In predicting the rate of users, both substitution of existing health
technologies and induced demand need to be considered.

7.3.2.4 Time horizon

Approach:
The time horizon should be relevant to the budget holder.

The budget impact analysis should be presented for time horizons that are of most relevance

to the budget holder in view of their expenses [60]. These time horizons are usually short\\

term. Since the impact on expenditure is likely to change over time after the new h

technology is introduced — both because of gradual market adjustment and long- term

on the disease in question — these should be estimated and presented for at least tysg per
G

[62]. To be useful, the output must thus be the period-by-period level of expe
rather than a single “net current value” 3; Thus, no dlscountlng of ﬁnaz»

vings
reams is
applied.

7.3.2.5 Presentation @
Costs should be estimated, 8 @ g to the&? outlinefl i apter 4:

e Results should b ntgtl as a ra erthanap stimator.
e Results of the b mpa@ should Kented both in terms of the total
budget imp as a figctiongf the aéia
(</ & >
\\Q @

QQ

’e»»
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Additional benefit

In accordance with the Act to promote competition among the statutory health insurance
funds (GKV-Wetthewerbsstarkungsgesetz [GKV-WSG 139a (3) SGB V]), IQWiG is
commissioned to assess the benefit and cost of drugs. The type of benefit and cost assessment
of drugs is explained in more detail in §35b (1) SGB V, whereby an assessment is carried out
to determine any additional benefit to the patient in relation to cost by comparing different
drugs and forms of treatment. Benefit or harm is established by comparison to a placebo (or
another type of sham treatment) or to no treatment. When a medical intervention is evaluated
in a comparison with another clearly defined medical intervention, IQWiG describes anx\
greater benefit as "additional benefit" [8].

Benefit \
The term "benefit" is used in both a broad and a narrow sense in health economj lre. In
its narrow sense it is linked to EBM and fflects the pure medical benefit i% ng an

intervention (= health effects/outcomes) its widest the termg,'benefl¥” not only
includes the health effects of an integ# - ion per se, bu% valu dtient ascribes

to this effect (often also referred to a 1es) Th 1es can to weight effects
thereby increasing or redu01 portance o t fro ctive of the persons
concerned. ¢

Diagnosis related Gs)

Predetermined cord1 ia os1s-rel groups with a fixed amount paid
for 1npatlent st endmg n thgeverity d s rendered, the hospital case or stay
is relmbur e patlent’ insurancg fuhd using a DRG [63].

9

for calc é e curreg l;e of a future value. Different interventions, whose

and cost alNge av different in time, can be compared by discounting against each
other (63 @ O
S, 6

An effect in clinica escrlbes a partial aspect of the clinical and/or functional state of a
patient followin fic intervention.

EQ-5D
Standardized instrument for measuring health-related quality of life using the following five
dimensions: mobility, self-care, usual activity, pain/discomfort, anxiety/depression [65].
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Evidence-based medicine

The term "evidence-based medicine" (EBM) describes the application of medical services that
are not solely based on opinion and agreement but draw on "evidence" characterized by proof
that has been assessed using the most objective scientific methods. EBM comprises tools and
strategies that are designed to prevent misdiagnosis and false hopes [8].

Federal Joint Committee (G-BA)

The Federal Joint Committee (Gemeinsamer Bundesausschuss) is the supreme decision-
making body of the conjoint self-administration of physicians, dentists, psychotherapists,
hospitals, and health care funds in Germany. For over 70 million insured members, it
specifies the benefits catalogue of the statutory health insurance (SHI) funds by means 0&\
directives, and thus determines which health care services are reimbursed by the SHI fundsgin
addition, this Committee decides on quality assurance measures for inpatient and ou at%
health care sectors [67]. K

Friction cost approach Q

The friction cost approach is used to m%lroductivity ses. It takes acccw the time

until a vacant position is filled aga estimating p@@w losses Rcﬁillness. This
d [66]. Q

GKYV - National associatio@utory h : ance f *

The central body represgfitipg thiWinterests \& ide of the Wtat health insurance funds

(GKYV) to which all th ance ng. It rgprese e statutory health insurance

funds in all legal m@here unani it decisj ust be agreed [68].

Head-to-head %isons \

Direct coniparatiy@ trials w or more %«ed) drugs or other health technologies for

“a are con@ ith ea&theg

ity ind @

@ rdized -Gymensional j lue for measuring health-related quality of life; its
iyl

gorithimswb nprefe?e\ the Canadian population [69].

Hur@n ial appro 6

The human capj al@ ch is used to measure productivity losses. It valuates the loss in
production whe lating the indirect costs from the expected future earnings. In
estimating the it is not taken into account whether the work can be taken on by someone
else if a person falls sick or dies [66].

period of time is known as the frictio

Marginal willingness to pay

Payment that the provider or patient is willing to pay for an additional benefit unit gained
through a new health technology in a therapeutic area.
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Maximum reimbursable price

The amount up to which drugs that have a proven patient-relevant therapeutic additional
benefit and are not allocated to a fixed-amount group are reimbursed by the GKV. The GKV-
Spitzenverband lays down the maximum amount for each drug. This may also be done with
the agreement of the pharmaceutical companies. An IQWiG cost-benefit assessment can be
the basis for establishing a maximum reimbursable price [1].

Meta-analysis

In a systematic review, a meta-analysis is a statistical technique used to summarize
quantitatively the results of several studies on the same question into an overall result. This
increases the evidential value (certainty of results) compared with an individual study [67]. \\

Model/modelling

There are various definitions for the term "model" in the context of health care. Mo ar
analytical tools used to understand systems in the real world, estimate various es in

relation to a given set of input parameters,¢gand model the effects of changesfo t stem.
Models should be interpreted as a p%“ of reahty nsisting of a red set of

components and requiring simpli ptlons 11d1ty 0 el depends
definitively on whether the system presented 1 n uately d.”For periods of
time where there is no proof gf#egst or Benefit fro 1€s, mary or secondary
sources are simulated by Q@ fferent cal tech iqies m modelling. Modelling

can also be used to trans&r sgady¥esults that t of confex@ito ¢bpecific national context.

Off-label use < ,
Use of a drug fi 10ns ot a d by the a.zatlon bodies [63].

Opport

at the res @utlhzed teghnology would have in an alternative use. The
is that ea netary unit ¢ ly be used once and a decision on a medical

10n alwa@ns that an@ervwe is forgone.

o Aqdytcogie is an e @ can be ascribed to a specific intervention, i.e. this assumes a
en intervention and effect (= outcome). Outcomes are measured

causal relationshi {
in order to e:ir@e effectiveness/efficacy of an intervention.

e Disease or ment related changes can be measured according to different outcomes.
Outcomes are, for example, mortality, morbidity, and health-related quality of life. An

utco

outcome usually includes different outcomes. For example, the mortality outcome can
include "all-cause mortality" and "mortality caused by coronary heart disease". Morbidity
can include "non-fatal heart attack" and "adverse events".
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Outcomes, continuous

An outcome that is measured on a continuous scale. Blood pressure is an example of a
continuous outcome.

Outcomes, dichotomous (binary)

An event that either occurs or does not occur in patients. For example, participants of a study
may either experience a heart attack or not, or they may survive or not. The term serves to
distinguish from the term "continuous outcome".

Patient-relevant outcome

In the benefit assessment, benefit is described as a causal positive effect, harm as a causal\
negative effect of a medical intervention, with reference to patient-relevant outcomes. Patigytt-

everyday activities from a subjective viewpoint and whether they survive. Outcomes r

reliable and depict direct concrete changes in the health state are considered firs 11, or
example, all-cause mortality and heart attacks (see also "outcomes") [8].

%, (]/
f various 1 inte hhe respondent

siged gi¥ups of pe @
health state A, and in the gtf p y persOgb INI€alth sta Hoewever, only one group
may receive help. The persons 1 yroups i% ed until both options are

considered equivaleg pond [@ &
QALY (qualit i life yea

A benefit concepifpased on the Wxpected utilmry, in which gained or expected life years

relevant in this context refers to a patient’s subjective wellbeing, how they copg W
j&a

Person trade-off

mn onc grou € arc X persons in

and the iy quality off ressed in utjlit®s (health-related) are merged in an index.
Eac state is gi own u% decumented from patients or other reference
ulpetions. The QAL@( an individualre estimated by weighting the expected duration of

e utility@s state. The QALY ranges from 1 to 0, whereby a

one year health and a QALY of 0 corresponds to death. The gain
interventi esponds to the benefit.

Qualtty offife score \
One-dimension r@a ue that is the product of the summary of different dimensions when
f

measuring qealit ife using standardized as well as specific instruments. These dimensions
do not need to be ¢qually weighted.

Sensitivity analysis

A sensitivity analysis is a technique used to determine how sensitively a model calculation or
a meta-analysis reacts to changes in methodology (e.g. when individual studies are excluded
from the analysis) [67].
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Standard gamble

Method for directly obtaining respondents’ preferences for health states so that QALY's can be
determined. Subjects are asked to imagine a hypothetical scenario where they are placed in a
particular health state on account of a disease. A potential treatment could fully cure them
with the probability p, or lead to immediate death with the probability (1 — p). In order to
define the preference for the health state, the probability p of the respondents’ indifference to
either option is elicited [71].

Surrogate parameters (intermediate outcome)

Outcomes not of immediate relevance to patients, but associated with patient-relevant
outcomes (for example, reduction in blood pressure as a surrogate outcome for the preventim{\
of a stroke). Surrogate outcomes are often physiological and biochemical parameters that gén
be measured relatively quickly and easily. Surrogate parameters are often used if t%
relevant outcomes occur rather infrequently or only after a long period of time. l\

Even if a surrogate parameter is associated with a patient-relevant outcome, i mean

that a causal relationship necessarily exists hetween the two, As long as a causaljrgfationship

has not been explicitly demonstratgsy chalges in aEa@relevant &)me cannot be

inferred from changes in a surrogate ter [67]. Q

Time trade-off Q N

Method for directly obtajsfing reSgbndents’ Qes for fie Ws so that QALY can be

determined. Subjectgsare whagine, a tiictical gcenar here they are placed in a
iseEse. A tre&int ould fully cure them but they

particular health staie onfaccount of
n. The n u@ f lost years the respondents are

indifferent % tes their prxrred ealth fvl
Q K v L 4
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