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Incremental Cost-Effectiveness Ratio (ICER)

Acost

NFE ICER = .
AR IC Ae/ fectiveness (common: cost per QALY)

2R A=A

Incremental Expected Incremental ICER
Cost QALYs QALYs

Strategy  Total Cost

“LE ERARHZEY(A) - DIFZEY(B) S E - BB —EQALY - mJAZ15$250,000”

T Acost _ 100,000 eo0n
~ Aeffectiveness 04 T




Health-related
quality of life

QALY

(quality-adjusted life

With intervention

|

Without intervention o

Dead 0,0 —

yea rS) Time (years) '::‘3' %

] O

(@) )

https://en.wikipedia.org/wiki/Quality-adjusted_life_year
Direct Indirect
Visual analogue scale EuroQol-5 Dimension (EQ-5D)
Time trade-off scale Health utilities index
A di ; J Pettitt DA, Raza S, Naughton B, Roscoe A, Ramakrishnan
Standard gamble Short form-6 dimension (SF-6D) A, et al. (2016) The Limitations of QALY: A Literature y

Table 1: QOL Measurement Methodologies.

Review. J Stem Cell Res Ther 6: 334. doi:10.4172/2157-
7633.1000334
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Perfect

health U With intervention

Health-related
quality of life
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Without intervention o

Dead 0,0

Time (years)

Death

https://en.wikipedia.org/wiki/Quality-adjusted_life_year

Death
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2. —PLR#E/A —B 0.1076 | 0.0757 | 0.0726 0.0868 0.0637
3. A h AR & A D R 0.1996 0.1322 0.1234 0.1578 0.1829
4. 75 B ENFE S B E 0.3652 0.2644 0.2802 0.3402 0.3401
5. i L Ef TR B E 0.4767 0.3241 0.3505 0.4534 0.4212
11133 22221
SR N

RS
3 =0+0+0+0.1578+0.1829

H =0.3407
W0 (=0.6593 (1-0.3407)

g

=0.1076+0.0757+0.0726+0.0868+0
=0.3427
% F{£=0.6573 (1-0.3427)

Lin, HW., et al., Valuation of the EQ-5D-5L in Taiwan. PLoS One, 2018. 13(12): p. e0209344.
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New treatment

more costly

A

Existing treatment
dominates

New treatment

Bl

Maximum acceptable ICER

More effective
But more costly

-9
—

-‘-" 1
- 1

ICER =

New treatment

less effective

New treatmen
Costly but |
effective

> more effectivq:f

ALY gain
Q New geatment
dominates

New treatment
less costly

A. H. Brlggs 2001. ”Handllng
uncertainty in economic evaluation
and presenting the results." In
Economic Evaluation in Health Care:
Merging Theory with Practice, ed.
M. Drummond and A. McGuire, 174.
Oxford, U.K.: Oxford University Press

The cost-effectiveness plane
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FIGURE 13 Cost-effectiveness plane for the independent probabilistic economic analysis
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FIGURE 14 Cost-effectiveness acceptability curve for [FN-a, imatinib and hydroxyurea
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BRIEFING PAPER

C(:f't Cost-effectiveness
- threshold
.-~ £20000 per QALY

Price > P* £60000 ----------=-=————————-—---- Q- Sl

1 £30000 o

| per QALY.”" !

The NICE P ;
. Price = P* £40 000 - i
Cost-Effectiveness Threshold % A
ey . .+° 1perQALY '

What it is and What that Means r ‘ P -
l” : :

; 1 2 34 L : -
Christopher McCabe,' Karl Claxton* and Anthony ]. Culyer Price < P* £20 000 R - :

S0 1 £10000
P i per QALY
E :
R4 1 1 1
- i H !
- : ! » QALYs gained

L 1 2 3

L \ J\ J

’ Net health benefit Net health benefit

1 QALY -1 QALY
Fig. 3. Threshold and health gain (reproduced from Claxton et al.'?]). P* = maximum price the NHS can afford or the value of the

technology.

Pharmacoeconomics 2008; 26 (9): 733-744 9
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Figure 1: Features included in supplemental processes for rare diseases across the HTA
process (adapted from Nicod et al)*'

APPRAISAL/ PRICIG,
EVIDENCE submissions ASSESS!’LENT of the deliberative process  REIMBURSEMENT of
R decision-making thZ RDT

Different
decision rules

RDT: Rare disease treatment, WTP: Willingness to pay — — 15

The Economist Group 2022 Connecting the dots: Embedding progress on rare disease into healthcare
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Table 1: List of comparison treatments in Economist Impact’s analysis of time between

regulatory approval and reimbursement decision®**¢

Medicine (brand name) Disease/condition Prevalence (per 100,000)
Lanadelumab Hereditary Angiodema 5

Pegvaliase (Palynziq) Hyperphenylalaninaemia 0.2

Obeticholic acid (Ocaliva) Primary biliary cholangitis 21.05

Sebelipase alfa (Kanuma) Lysosomal acid lipase deficiency 2

Asfotase alfa (Strensiq) Childhood- or juvenile-onset 1

hypophosphatasia

Elosulfase alfa (Vimizim) Mucopolysaccharidosis type IVA 15

Nusinersen sodium (Spinraza) Spinal muscular atrophy 10

Voretigene neparvovec (Luxturna) Leber congenital amaurosis 25

7= 318% I 21 International Rare Disease

Research Consortium’s Rare Disease Treatment

Access Working Group/t 20215 Fit ERY
"Essential list of medicinal products for rare

disease” FFk#EE 2K -

The Economist Group 2022 Connecting the dots: Embedding progress on rare disease into healthcare
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Taiwan

Figure 2: Time between marketing authorisation and when public health systems agreed to
reimburse them for eight treatments across seven jurisdictions
(Months)

o
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Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid
Pegvaliase
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Voretigene neparvovec
Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid
Pegvaliase ot approved
Sebe”pase alfa NI EEE I EEE I EER I REEERERERIEER I RER RN
Voretigene neparvovec
Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid Not fully funded
Pegvaliase ot fully funded
Sebelipase alfa
Voretigene neparvovec
Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid
Pegvaliase

Sebelipase alfa
Voretigene neparvovec
Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid Not approved
Pegvaliase ot approvec
Sebelipase alfa
Voretigene neparvovec
Asfotase alfa

Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid No data available
Pegvaliase No data available
Sebelipase alfa No data available
Voretigene neparvovec

Asfotase alfa Not approved
Elosulfase alfa
Lanadelumab
Nusinersen sodium
Obeticholic acid Not approved

Pegvaliase Not approved 17
Sebelipase alfa Not approved

Voretigene neparvovec

Australia
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South Korea

Source: Economist Impact.
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The Economist Group 2022 Connecting the dots: Embedding progress on rare disease into healthcare



&
/Ut

\
Ikﬂ

- FEEMZBLENICEFHE - BEZZEHST (highly specialised

technology) B 1 -

- HSTRURHBE1E - BIHEARGIENZ ERS

Fl =

BN

’

51 U0 &R 22 14 At

Fto£= - —igNICEEICERT £ 20,000~ £ 30,000 (per
QALY)RYF 2% - {BEHSTRVICEREIEZ /D% £100,000 - B WX

R A B IR SHE
PZ £300,000 -

- G BRETRER

ERS R R =R - H S

5 ° 1BEIUERSY

n —+

7 N

-4
<

gy,

EUR (QALY gain 730 LA E) - AIEMED]

R AL RHRE

AEER - PESEY - MBATEEE

NICE: National Institute for Health and Care Excellence (B2 i fz E2 08 RR 2 R A T ) 19

The Economist Group 2022 Connecting the dots: Embedding progress on rare disease into healthcare
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HAS: Haute Autorité de Santé ([EFEEESHREZEE) ; CEPS: Comité Economique des Produits de Santé (BEEMKEEZEE) ;
ATU: Autorisation temporaire d'utilisation (& H—:?ﬂ&ﬁﬁﬁ)

The Economist Group 2022 Connecting the dots: Embedding progress on rare disease into healthcare
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BLEZEEAQALY gaindEE1F

Product Indication QALY gain
Luxturna (voretigene Inherited retinal disease due to Between 12.1-17.7 QALYs
naparvovec) mutations in both copies of the compared to best supportive
RPE65 gene, a condition that care accounting for
may lead to blindness uncertainty (NICE 2019).
/olgensma (onasemnogene Spinal Muscular Atrophy. For SMA type 1, 18.6 QALYs
abeparvovec) compared to best supportive
care (NICE 2027).
Strimvelis (autologous Rare metabolic disorder 13.6 QALYs compared to
CD34+ enriched cell fraction adenosine deaminase deficiency- hematopoietic stem cell
that contains CD34+ cells severe combined transplant from a matched-
transduced with retroviral immunodeficiency (ADA-SCID) unrelated donor (NICE 2018).
vector that encodes for the which causes serve

human ADA cDNA sequence)  immunodeficiency and recurring
infections in patients.

TABLE 2: EXAMPLE GENE THERAPIES AND MAGNITUDE OF QALY GAIN

Firth I, Schirrmacher H, Zhang K, Hampson G, Towse A, 2021. Exploring the financial sustainability of gene therapies. OHE
Consulting Report, London: Office of Health Economics.
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BLEMERQALY gaindE B

Average QALY gain across different modalities

Cell and gene therapies (n=7) Drugs (n=127) Biologics (n=46)

FIGURE 1 THE AVERAGE QALY GAINS OF A SAMPLE OF CELL AND GENE THERAPIES, OTHER
BIOLOGICS AND SMALL MOLECULES (COHEN ET AL. 2019)

Firth 1, Schirrmacher H, Zhang K, Hampson G, Towse A, 2021. Exploring the financial sustainability of gene therapies. OHE Consulting Report, London: Office of Health Economics.
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"Equity(2F)" BEEREE

Fairness and Equity. Equity issues of orphan drugs and rare dis-
eases due to the nature of these diseases (low patient population,
high costs, and low health gain) are highly important. Since the
ICERs of these treatments are so high and the amounts of health
resources are limited, most of them would not fall under standard
thresholds of CE. It has been suggested that patients with rare
diseases have a human right to treatment raising issues of equity
in terms of access to orphan drugs (19). Therefore, this criterion has
been mentioned as a one of the contextual criteria in new methods

of priority setting in determining a social value for orphan drugs
(13;16;19).

Mohammadshahi M, et al (2022). Methods and criteria for the assessment of orphan drugs: a scoping review. International Journal
of Technology Assessment in Health Care, 38(1), €59, 1-13 https://doi.org/10.1017/5S0266462322000393
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Table 2 Ethical principles that favours price premium of orphan drugs and their criticism

Fthical Description Critics
principle
“Non- - Society should not abandon individuals who are suffering - Public healthcare should guarantee the best supportive care
abandonment”  from a serious and rare condition [19, 96]. for everyone. Restrictions made only for drugs that are far from
« Reimbursement of ODs promotes the appearance of social being cost-effective [8, 44].
solidarity where vulnerable groups are supported [35].
- Social justice requires treating everybody with dignity
and respect as a human being [97].
“Rule of - Society puts greater value on health gains of individuals « Immediate, life-threatening peril also characterized several other
rescue” who are in immediate peril, and there are a small number diseases, for which treatment can be more cost-effective [19, 90].

‘Rights based
approach”

“Equality of
opportunity’

of cases where no alternative treatments are available [34].

- Identifiable individuals are an essential part of this

principle [98].

- Lifesaving ability should be considered in the reimbursement

decision, but more specifically, only for therapies of life-
threatening diseases, which have no alternative treatments.
In this later case, the drugs should be financed irrespectively
of their cost [28, 31, 96].

- Social solidarity requires that all members of the society have

access to a decent minimum standard of healthcare because it
is the right and fair thing to do [92, 97].

- Right of access to high-quality health care is embedded in the

legislation of the developed countries [36, 75, 96).

« Every member of the society should have the same

opportunities to receive treatment and this must be true for
rare disease patients as well as other patients with more
frequently occurring disorders [60, 96].

- Everybody should have a fair chance to receive not only

some treatment, but also the best available treatment [47].

« The equality of opportunity should be the paramount

consideration in determining social value [65].

« Since every person faces imminent death in certain periods of time,

this cannot be a differentiating characteristic of rare diseases [8].

- It is not right to select one orphan drug over another as having

particular social value, because it is not equal to value lifesaving
drugs more than cosmetic drugs [26].

« "Rule of rescue” cannot be feasible at population level in an

era of constrained resources [90].

- “Right-based approach” would not necessarily favour the treatment

of rare conditions over more prevalent conditions, because these
patients also receive the same standard of care [34].

« Effectiveness of ODs is not sufficiently proven in several cases

(See section Efficacy, effectivenass)

Zelei et al. Orphanet Journal of Rare Diseases (2016) 11:72
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Table 1 Proposed solution to handle higher ICERs of ODs

Proposed Solution Description References

Weighted QALY %]LQALY gain ‘Weighted QALYs (according to disease prevalence, severity) attach a higher [32, 34-36, 62, 75, 76, 93, 94]
455 88 = N4 value to the health gain of a person with a rare disease. Therefore the ICER will decrease,
increasing the likelihood of meeting the (standard) threshold.”

QALY categorization %jQ ALY 77 #Prioritization of rare disease groups could be achieved by categorizing QALY's based  [75]
on eg, disease states

Higher CE-threshold for ODs Accepting a higher cost-effectiveness threshold for ODs increases the probability [36, 92-94]
HE 80 85 52 19 1ICERED 1Ethat these drugs will be cost-effective
/AN =,
Special rules above the CE-threshold - Above the cost-effectiveness threshold special support funds or specific political [95] [47]

= EA|CERF‘EEME%ﬁE'ﬂﬂ@E§ decisions may be needed.

Assess the profitability of ODs on different price levels (cost is warranted and based
jj_ /f on a careful consideration of the manufacturer's cost and returns on investment)

Zelei et al. Orphanet Journal of Rare Diseases (2016) 11:72 -
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Zhang, K. and Garau, M., 2020. International cost-effectiveness thresholds and modifiers for HTA decision making.

TABLE 2 COST-EFFECTIVENESS THRESHOLDS (COMMONLY OBSERVED RANGES, WITH

MODIFIERS) BY COUNTRY

Rule o

cue/

Taylor and Jan,

Australia Not specified - unmet r?eeds, 2017
Equity
Skedgel, Wranik
Canada 140,000 CAD Oncology and Hu, 2018
Czech Innovation
Not ified - ' Skoupa, 2017
Republic Of specitie Severity oupa,
End of Life
England and 50,000 '
' GBP HST NICE, 2018
Wales 100,000 - 300,000 ’ ’
Ultra-rare
Ireland 100,000 EUR Ultra-rare Interview
Rare|
Japan 7,500,000 JPY Paediatric, Towse, 2019
Oncology
Severity Reckers-Droog,
Netherlands 20,000-80,000 EUR (proportional van Exel and
shortfall) Brouwer, 2018

London: Office of Health Economics.

OHE Consulting Report,

32



Ottersenet al,,

‘| =
,000,000 NOK Ultra-rare 2016
Norway Severit
275,000 - 825,000 NOK y Interview''
(absolute shortfall)
Poland n/a
Scotland Not specified - modifiers list ,
(above) Consortium,
2012
Severity,
South Korea Not specified KRW Availability of Baeetal., 2018
substitutes
Persson et al,
Sweden 1,220,000 SEK Se;::gy' 2019
2,000,000 SEK Interview
Taiwan n/a
Thailand Not specified THB Equity HITAP, 2014
Institute for
United States 500,000 USD Ultra-rare Cliniealand
Economic
Review, 2018

10 Where a specific value is attached to the modifier (e.g. £300,000 for HST in England and Wales)
11 Severity of illness and priority setting in Norway. Summary of a report from a working group, November 2015: Available
from: https://www.regjeringen.no/contentassets/d5da48cabd1a4b128c72fc5daa3b4fd8/summary_the_magnussen_repo

rt_on_severity.pdf

Zhang, K. and Garau, M., 2020. International cost-effectiveness thresholds and modifiers for HTA decision making. OHE Consulting
Report, London: Office of Health Economics.
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- WIREKERESR
- AEZEEMEEER FEAEAREMR - SBLREBEESFKMNA (maximized good for

all vs. favoritism toward those in dire need...)
2. QALYRVIS1E . EGEEINEIZFZENEE?
— Complex nature and limited scope
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Comparative Clinical Effectiveness

Z= 26 {3 F | CER ST 4 s DS s A
€ 1515 E.n—_I-nHH ;?:
AFEREE? ZIESVBBETREL? o
" n$1E*E7KLH ;; ‘ P/l
~ Low

—

Negativi Comparable Small Substantial

[==5) [==5) g Certainty
- Z2AZFEICER?
Net Beneflt Net Benefit Net Benefit Net Benefit

» | C E R ﬁﬁ % 'fﬁﬁ E @ ? Comparative Net Health Benefit

ICER Evidence Rating Matrix. https://icer.org/evidence-rating-matrix/

J

- "high-cost drugs” @1 - FEESMAEEY) - (BICERZ/RESIF?
= [CERZ4N?
Limited effectiveness Life-changing
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