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Abstract

Background In many healthcare systems, affordability

concerns can lead to restrictions on the use of expensive

efficacious therapies. However, there does not appear to be

any consensus as to the terminology used to describe

affordability, or the thresholds used to determine whether

new drugs are affordable.

Objectives The aim of this systematic review was to

investigate how affordability is defined and measured in

healthcare.

Methods MEDLINE, EMBASE and EconLit databases

(2005–July 2016) were searched using terms covering

affordability and budget impact, combined with definitions,

thresholds and restrictions, to identify articles describing a

definition of affordability with respect to new medicines.

Additional definitions were identified through citation

searching, and through manual searches of European health

technology assessment body websites.

Results In total, 27 definitions were included in the review.

Of these, five definitions described affordability in terms of

the value of a product; seven considered affordability

within the context of healthcare system budgets; and 15

addressed whether products are affordable in a given

country based on economic factors. However, there was

little in the literature to indicate that the price of medicines

is considered alongside both their value to individual

patients and their budget impact at a population level.

Conclusions Current methods of assessing affordability in

healthcare may be limited by their focus on budget impact.

A more effective approach may involve a broader per-

spective than is currently described in the literature, to

consider the long-term benefits of a therapy and cost sav-

ings elsewhere in the healthcare system, as well as coop-

eration between healthcare payers and the pharmaceutical

industry to develop financing models that support sustain-

ability as well as innovation.
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Key Points

Although affordability concerns can lead to

restrictions on the use of expensive efficacious

therapies, there is little consensus as to how

affordability should be defined or measured.

This systematic review has identified a number of

different definitions of affordability in the literature,

but little to suggest that the price of medicines is

assessed together with their value to individual

patients and their impact on healthcare system

budgets.

In contrast to current approaches, managing the

affordability of new medicines may require

consideration of the whole ‘drug life’, including

downstream benefits to patients and potential savings

in healthcare resource use, in addition to prices.

Cooperation between payers and the pharmaceutical

industry is needed to ensure that innovative

medicines that benefit patients can be developed and

financed while maintaining the sustainability of

healthcare systems.

Future payment models may include financial

arrangements that distribute the cost of a new drug

over a longer period, as well as patient-access

schemes, price–volume agreements, risk-sharing

arrangements and concerted public-private

initiatives.

1 Introduction

In recent years, the development of new medicines has

transformed the management of a number of diseases.

However, the substantial improvements in clinical out-

comes generated by the use of new targeted agents in the

fields of oncology and infectious diseases, among others,

are often associated with very high costs [1, 2]. Conse-

quently, concerns exist as to the sustainability of drug

prices, and for many healthcare systems affordability is a

barrier to granting access to high-value pharmaceutical

therapies [3], particularly given the lack in many countries

of a clear definition of the value of healthcare products [4].

Despite financial pressures, in most European countries,

the main factors in reimbursement decision making by

health technology assessment bodies are therapeutic

improvement compared with existing treatments and cost

effectiveness, typically expressed as cost per quality-ad-

justed life year (QALY) gained [5]. Budget impact analysis

is typically conducted alongside cost-effectiveness analy-

sis, and is often used in regional and hospital decision

making [6], but may not always be taken into account at a

national level. For example, the National Institute for

Health and Care Excellence (NICE) in England estimates

the budget impact of new technologies in both the main

Technology Appraisal Programme and the Highly Spe-

cialised Technology Programme (which assesses drugs for

very rare conditions), but only the latter incorporates the

analysis into the decision-making process [7]. It is possible,

therefore, for highly efficacious therapies to be cost

effective according to established cost per QALY thresh-

olds but, if the eligible population is large, to be unaf-

fordable within the healthcare system budget.

Where the cost of new treatments is a concern, a number

of mechanisms have been used to overcome affordability

issues, including discounts, price–volume caps, perfor-

mance-based risk-sharing schemes and managed entry

agreements [8]. However, the last two of these have little

effect on the sustainability of healthcare system finances

[9]. In addition, in some countries, special drug funds have

been established to ring-fence funding for certain expen-

sive therapies; this approach has been controversial, with

concern over a potential detrimental effect on care for

patients with other diseases [10, 11], and in England, the

Cancer Drugs Fund has recently been reformed and now

operates as a managed access fund [12].

Overall, from an academic perspective, we perceive

substantial variation in the approaches taken to managing

affordability issues among countries [5], and there does not

appear to be any consensus on the terminology used to

describe affordability, or the thresholds used to determine

whether new drugs are affordable. It is therefore important

to investigate how healthcare systems define and manage

affordability, to explore the potential for industry and

healthcare authorities to work better together, for example,

by developing innovative commercial models, which may

include patient-access schemes, tax benefits and concerted

public-private initiatives.

The aim of this systematic review was to investigate

how affordability is defined and measured in healthcare.

Although affordability of health insurance and out-of-

pocket payments are important topics, given the high costs

associated with some recent therapies, for this review we

have focussed on the affordability of new medicines.

2 Methods

2.1 Searches

A series of systematic literature searches was conducted on

19 July, 2016. Full terms used in the searches are listed in
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Supplementary Tables 1 and 2. MEDLINE, EMBASE and

EMBASE alert databases were searched using DialogTM

(ProQuest, Ann Arbor, MI, USA). The main search strat-

egy included multiple free-text terms covering affordability

or budget impact, combined with terms referring to defi-

nitions, thresholds and restrictions, as well as affordability

terms in the Medical Subject Heading and Emtree the-

saurus indices. Search results from each database were

limited to studies published from 1 January, 2005. No

restriction on publication language or article type was

applied. The EconLit database was searched using the

American Economics Association interface (https://www.

aeaweb.org/econlit/) for articles describing affordability or

budget impact. EconLit search results were restricted to

journal articles published in English from 1 January, 2005.

2.2 Screening

Search hits from the three databases were combined, and

duplicates were removed using EndNote software (Thomson

Reuters, New York, NY, USA). Two levels of screening

were conducted by a single reviewer. At the first level,

remaining duplicate articles and conference abstracts were

removed and the titles and abstracts of articles identified

were screened for eligibility. Articles were included if they

described a definition of affordability with respect to new

medicines, or referred to a relevant definition published

elsewhere. Articles presenting definitions of affordability of

health insurance, or describing the affordability ofmedicines

from the perspective of individual patients were excluded

(e.g. opinion surveys; studies using individual incomes as

part of a measure of overall affordability were not excluded).

Full-text versions of articles that passed title/abstract

screening were retrieved for further review. At the full-text

review stage, studies not meeting the inclusion criteria were

excluded (Supplementary Table 3).

2.3 Data Extraction and Citation Searching

Definitions of affordability were extracted from all inclu-

ded references. Where studies referred to a relevant defi-

nition of affordability published elsewhere, citations were

followed and the cited references were screened for

inclusion in the review; no restriction on publication date

or article type was applied to references identified through

citation searching.

2.4 Additional Web Searches

Manual searches of European health technology assess-

ment body websites, as well as the websites of National

Health Service England, the International Society for

PharmacoEconomics and Outcomes Research (ISPOR) and

the American Society of Clinical Oncology, were con-

ducted to identify stated policies or methods for assessing

affordability. For health technology assessment body

websites, individual product assessments were not sear-

ched. Similarly, for professional societies, conference

proceedings were excluded. A full list of websites searched

and the search terms used is presented in Supplementary

Table 4.

2.5 Conceptual Model

There is no established conceptual framework describing

the terminology and application of the concept of ‘afford-

ability’. For the purposes of this review, we propose a

scheme that allows the interactions of several factors

related to the concept. As a starting point, we consider the

definitions of the Oxford English Dictionary: ‘‘ability to be

afforded; inexpensiveness; the cost or price of something’’

[13]. Of these, ‘‘ability to be afforded’’ and ‘‘inexpen-

siveness’’ involve some form of comparison or confronta-

tion between different aspects. Applying these definitions

to the public healthcare system, we interpret affordability

as incorporating the idea of permission to do something;

i.e. the ability to, in this case, spend public money on drugs

depends on the budget approved by parliament. The most

straight-forward idea of affordability, therefore, is the

question of whether the cost of a new medicine (incorpo-

rating the price of the drug together with the patient pop-

ulation size and the need for additional resources such as

tests, devices and healthcare personnel to put the new

treatment into practice) can fit within the healthcare budget

of a given jurisdiction.

When considering the concept of value, for example, as

recently analysed by Antoñanzas et al. [4], further aspects

of affordability arise. New drugs can be assumed to provide

value in terms of efficacy and safety, as guaranteed by the

registration and market authorisation processes. However,

a drug may have further important attributes, which may

make major or minor changes to its overall value. For

example, in addition to clinical efficacy, a drug may gen-

erate highly significant improvements to health-related

quality of life, show a high degree of cost effectiveness or

provide further benefits that are hard to quantify within an

assessment of therapeutic benefit. If such further values are

conceived to be highly relevant, a drug classed as unaf-

fordable based on costs and budget impact may be recon-

sidered, and potentially the necessary additional resources

will be identified. Notably, such additional resources may

result from displacement of other less effective treatments.

As a consequence, an expensive drug that stretches the

budget but is valued highly might still be considered

affordable. As an example, we might consider sofosbuvir

for hepatitis C, which many countries were able to find

Defining and Measuring the Affordability of New Medicines 779
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resources to finance despite clearly exceeding the available

budget by doing so. Notably, the extent to which

involvement of the broader value of a drug in the afford-

ability discussion is accepted differs among countries.

Along these lines, to structure our results, we have

developed a conceptual model, with affordability consid-

ered as a holistic concept of confronting segments within

the healthcare system and the broader economy (Fig. 1).

Initially, it is noted that a new drug with added value (ef-

ficacy and safety) is inherently linked to costs (volume

times unit price) and to a set of broader values, such as

health-related quality of life, productivity gains, displace-

ment of other drugs, potential reduction in waste and cost

effectiveness. The double-sided arrows in the graph cover

the three types of affordability that we can differentiate up-

front: (1) costs confronting the authorised budget for

healthcare; (2) costs confronting broader value, often

summarised in the incremental cost-effectiveness ratio

(ICER); and (3) costs confronting the broader economy

(potentially in addition to one or both of the former cate-

gories). These three types of affordability issues are not

mutually exclusive, and for many new products more than

one will be relevant; here, however, we use this framework

as a means of separating the various approaches expected

in the literature.

3 Results

3.1 Search Results

In total, 1755 articles were retrieved in the database sear-

ches. After removing duplicates from the records, the titles

and abstracts of 1709 unique articles were screened. In

total, 64 articles were identified as being potentially rele-

vant to the review objectives, and full-text versions were

obtained where possible (of the 29 potentially relevant

studies indexed as conference abstracts, posters or pre-

sentations were obtained for 15; the remainder were

assessed as abstracts only). Of the 64 potentially relevant

articles, 45 were excluded (including 23 of the 29 confer-

ence abstracts; reasons for the exclusion of articles at the

full-text review stage are presented in Supplementary

Table 3). Citation searching identified a further six poten-

tially relevant references, of which one was excluded fol-

lowing a full-text review. In total, 24 references passed the

screening stage and were included in the review. Addi-

tional web searches identified a further three references.

The flow of studies through the screening process is shown

in Fig. 2.

3.2 Published Definitions of Affordability

In total, 27 published definitions of affordability were

included in the review (Table 1) [14–40]. The identified

definitions corresponded to the elements of our conceptual

model (Fig. 1) as follows: five definitions described

affordability in terms of the value of a product [14–18];

seven considered affordability within the context of

healthcare system budgets [19–25]; and 15 addressed

whether products are affordable in a given country based

on economic factors [26–40].

3.2.1 Affordability: Definitions from a Product Value

Perspective

In total, four studies described the affordability of new

drugs in terms of cost-effectiveness thresholds [14–17]. Of

these, two referred to a World Health Organization (WHO)

criterion for economic value, with ICERs of less than three

times the gross domestic product (GDP) per QALY

described as affordable [14, 15]. In addition, in an

Innovative Drug with Added Value

Broader Value

Broader EconomyBudget Authorized by 
Healthcare Authorities

Cost = Unit Price x 
Patient Population

AffordabilityAffordability

Affordability

Fig. 1 Conceptual model

classifying types of affordability

(the double-sided arrows) of an

innovative new drug with added

value (efficacy and safety),

where various segments

confront one another. Segments

are: cost, broader value of the

drug (see text for explanation),

healthcare budget and the

broader economy
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assessment of the cost effectiveness of oseltamivir for

influenza treatment, a willingness-to-pay threshold of

¥6,000,000 per QALY was described as affordable in Japan

[16]. Similarly, an Australian study modelling the cost

effectiveness of cognitive-behavioural therapy and antide-

pressant drugs for major depression used Australian

$50,000 per QALY as an affordable threshold for the

healthcare system [17]. None of these studies addressed the

potential impact of these thresholds in the case of products

with a very large population of eligible patients. In addition

to cost per QALY, in England, NICE considers broader

aspects of the value of new products, and suggests that the

appropriate maximum acceptable ICER to be considered

should be that of the opportunity cost of programmes dis-

placed by new, more costly technologies [18].

3.2.2 Affordability: Definitions from a Healthcare System

Budget Perspective

Comparative affordability of drugs in different countries

was addressed by two references [19, 20], both of which

used the acquisition cost of the drug divided by healthcare

expenditure per capita to assess relative affordability in

each country. An evaluation of biologic treatments for

rheumatoid arthritis in central and Eastern Europe found

that countries with lower levels of healthcare expenditure

Records identified, n = 1755
• Embase/MEDLINE,

n = 1198 
• EconLit, n = 557

Records after duplicates 
removed, n = 1709

Records screened, n = 1709

Full-text articles assessed 
for eligibility, n = 64

Studies included in literature 
review, n = 24

Records excluded, n = 1645
• Not relevant, n = 1645

Full-text articles excluded, n = 45 

Id
en

tif
ic

at
io

n
S

cr
ee

ni
ng

El
ig

ib
ilit

y
In

cl
ud

ed

Bibliography searching, n = 6 
Articles excluded, n = 1
• Not relevant, n = 1

Additional website searching,
n = 3

Fig. 2 PRISMA diagram. PRISMA, Preferred reporting items for systematic reviews and meta-analyses diagram
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Table 1 Definitions of affordability identified in the published literature

Study, year Study description Definition of affordability

Definitions from a product value perspective

Dranitsaris et al. 2011

[14]

Estimate affordable cost for new oncology therapy in

India (hypothetical example)

Approach used to determine affordable cost for new

medicines involved establishing thresholds for

economic value based on multiples of per capita GDP:

B19 per capita GDP per QALY would be very cost

effective; 1–39 per capita GDP per QALY would be

cost effective;[39 per capita GDP would be cost

ineffective

[Source: WHO]

Mauskopf 2012 (poster)

[15]

Review of the principles of prevalence-based economic

evaluation

Affordability was based on cost/QALY thresholds set at

a percentage of per capita GDP

[Source: WHO]

Nagase et al. 2009 [16] Assessment of the cost effectiveness of oseltamivir for

influenza treatment in Japan

‘‘Willingness-to-pay level of ¥6,000,000 ($50,000)… is

commonly accepted as an affordable threshold’’

Vos et al. 2005 [17] Assessment of the cost effectiveness of interventions for

major depression in Australia

‘‘[ICER was] … well below the threshold of $A50 000

we use in the ACE-MH studies as ‘affordable’’’

[Source: Assessing Cost-effectiveness—Mental Health

project]

National Institute of

Health and Care

Excellence, England [18]

Given the fixed budget of the NHS, the appropriate

maximum acceptable ICER to be considered is that of

the opportunity cost of programmes displaced by new,

more costly technologies

Definitions from a healthcare system budget perspective

Orlewska et al. 2011 [19] Cross-sectional study of the availability of biologic

therapies for rheumatoid arthritis in central and

Eastern Europe

Affordability was compared among countries using an

affordability index, calculated comparing the relative

healthcare expenditures per capita (as an index) to the

relative price index, using Poland as the basis. A

higher index indicates greater difficulty affording

goods and services

Zueger and Becker, 2013

(conference abstract) [20]

Comparison of the affordability of new therapies for

HIV/AIDS and oncology treatments in Brazil to USA

and OECD

Two affordability measures were used to compare drug

costs in Brazil with other OECD countries:

(1) Cost as a proportion of GDP per capita

(2) Cost as a proportion of healthcare spending per

capita

Jørgensen and Kefalas,

2015 [21]

Review of European (EU5) reimbursement processes

for advanced therapy medicinal products (cell and

gene therapies)

No specific definition reported, but authors describe

budget impact thresholds as follows:

In France, population sizes drive the conditions of the

price/volume agreements with the pricing authority

(CEPS). Furthermore, for therapies that aspire to have

ASMR I–III, only therapies that have an expected

annual revenue of[€20 million are required to

undergo cost-effectiveness analysis by CEESP

In Germany, therapies with orphan indications (and

expected annual revenues\€50 million) are assumed

inherently to have added benefit, are exempt from the

early benefit assessment, and can therefore enter

straight into price negotiations. Furthermore, therapies

in any indication, with expected annual revenues\€1
million avoid both the early benefit assessment and

national price negotiations, and can be priced freely

[Source: G-BA, Legifrance]
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Table 1 continued

Study, year Study description Definition of affordability

Haute Autorité de Santé,

France [22]

…cost-effectiveness analyses should also be submitted

… for drugs and medical devices deemed to be

innovative and likely to have a significant impact on

the statutory national health insurance expenditures…
A significant impact on the health expenditure has

been defined as:

An expected € 20 million (VAT included) or greater

annual sales revenue during the second full year of

marketing across all indications; or an impact on the

organisation of care, professional practices or patient

care conditions

Mauskopf et al. 2013 [23] Review of NICE appraisal reports to investigate link

between budget impact and decisions

Empirically: mean (maximum) adjusted potential

budget impact for drugs that were recommended

without restrictions was £20.3 million (£46.0 million)

compared with £49.8 million (£108.2 million) for

those recommended with restrictions and £71.1

million (£135.8 million) for those not recommended

[Source: NICE]

Agenzia Italiana del

Farmaco, Italy [24]

The extent to which medicines and further healthcare

products are available to the people who need them at

a price they/their health system can pay (adapted from

[41])

Souliotis et al. 2016 [25] Development of questionnaire and conceptual

framework for mapping access to health care across

EU-28 countries

Affordability: ‘‘a system for financing health services so

people do not suffer financial hardship when using

them’’

Definitions related to the broader economy

Institute for Clinical and

Economic Review 2015

(presentation) [26]

Description of the Institute for Clinical and Economic

Review framework for assessing value

Theoretical basis of the potential budget impact

threshold:

The amount of net cost increase per individual new

intervention that would contribute to growth in overall

healthcare spending greater than the anticipated

growth in national GDP ?1%

Based on state (Massachusetts/Maryland) and ACA

legislation

A potential budget impact for an individual drug

estimated to contribute significantly to cost growth

above this threshold serves as an ‘‘alarm bell’’ for

greater scrutiny and for efforts to maximise health

system value (budget impact threshold set at double

average cost growth per new molecular entity)

[Source: Institute for Clinical and Economic Review]

The authors note that this definition is intended to be

used in combination with data on long-term cost

effectiveness

Bozkaya et al. 2016

(presentation) [27]

Comparison of ASCO and Institute for Clinical and

Economic Review frameworks for assessing value in

oncology in USA (hypothetical example)

Refers to the Institute for Clinical and Economic

Review’s calculated budget impact threshold of

US$904 million

[Source: Institute for Clinical and Economic Review]

Schlander and Schwarz

2005 [28]

Macroeconomic analysis to assess the affordability of

healthcare spending in Germany

The border of affordability is the point at which

increasing healthcare spending will reduce spending

in non-healthcare areas. The limit of affordability

would be reached when the annual increase of health

spending would fully absorb the growth of GDP

available for consumption

Defining and Measuring the Affordability of New Medicines 783



Table 1 continued

Study, year Study description Definition of affordability

Cameron et al. 2009 [29] Assessment of the prices, availability and affordability

of medicines in 36 developing and middle-income

countries, using WHO/HAI data

Affordability is estimated using the salary of the lowest

paid unskilled government worker to establish the

number of days’ wages needed to purchase courses of

treatment for common conditions

[Source: WHO/HAI]

Cameron et al. 2012 [30] Assessment of the prices, costs and affordability of new

medicines for anti-epileptic drugs in 46 countries

Treatment affordability was estimated as the number of

days’ wages that the lowest paid government worker

would need to purchase a month’s supply of anti-

epileptic drugs

[Source: WHO/HAI]

Helfer et al. 2012 [33] Cross-sectional survey to assess affordability of drugs

for chronic diseases in six cities in Rio Grande do Sul,

Brazil

Affordability was estimated as the number of salary

days required for a worker receiving the national

minimum wage to buy, in a private pharmacy, the

amount of medication required for 1 month of

treatment

[Source: WHO/HAI]

Iyengar et al. 2016 [35] Comparative study of prices, costs and affordability of

new medicines for hepatitis C in 30 countries

[Affordability is calculated as] … the duration of time

that an individual would need to work (earning the

average wage of the general population) to obtain

sufficient income to pay for a full course of treatment

fully out of pocket

Jingi et al. 2014 [31] Cross-sectional survey of the affordability of drugs for

CVD in Western Cameroon

Affordability was estimated using median medicine and

the salary of the lowest paid unskilled government

worker, and calculating the number of days’ wages

required to pay for investigation tests and to purchase

a 1-month course of treatment. Treatments costing 1

day’s wage or less (for a 30-day supply of medicine)

were considered affordable

[Source: WHO/HAI]

Lemus and Rivas 2013

(conference abstract) [34]

Cross-sectional survey of the affordability of anti-

hypertensive medicines in Mexico

The affordability of treatments was calculated by

comparing the total cost of medicines with the daily

official minimum wage, to calculate the number of

days’ wages required to pay for 1 month of therapy

Ngorsuraches and

Chaiyakanm 2015 [32]

Cross-sectional survey of the affordability of single-

source drugs in Thailand

Three affordability measurements were calculated:

The catastrophic approach was based on the ratio

between drug cost and income

The impoverishment approach focussed on overall

income left after purchasing drugs

In the WHO/HAI method, one day’s wages for the

lowest paid unskilled government worker was

considered the affordability threshold for a month’s

supply of medicine

[Source: WHO/HAI]

Niëns et al. 2012 (WHO

bulletin) [36]

Modelling study investigating approaches for

measurement of the affordability of patient payments

for healthcare (India and Indonesia used as examples)

Three definitions described:

Impoverishment: the proportion of the population that,

after spending on a good/service, drops below a

relevant poverty line

Catastrophic spending: the proportion of the population

that would spend more than X percent of their income

to pay for a good/service

WHO/HAI method: the number of days’ wages the

lowest paid unskilled government worker needs to

spend to procure a course of treatment of a particular

medicine

The authors note that the requirement for thresholds to

be established based on normative or arbitrary

choices may be problematic
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did not necessarily have lower prices for biologics; con-

sequently, the variation in affordability among countries

was greater than the variation in prices [19]. The second

comparative affordability study also assessed drug afford-

ability as a fraction of GDP per capita, and found that using

this approach oncology treatments consumed 2–20 times

the amount of available funding in Brazil, compared with

USA and other Organization for Economic Cooperation

and Development countries [20].

A related concept, budget impact thresholds for new

products, was described in three sources [21–23]. A review

of European reimbursement processes noted that in France,

products with an Amélioration du Service Médical Rendu

of I–III are only required to undergo a cost-effectiveness

analysis if they are expected to have an annual revenue of

more than €20 million [21]; this approach is consistent with

the definition of affordability identified on the Haute

Autorité de Santé website [22]. Similarly, in Germany,

products with expected annual revenues of \€1 million

(\€50 million for products with orphan indications) are

exempt from undergoing early benefit assessment [21].

The Agenzia Italiana del Farmaco also takes an

approach based on healthcare system budgets, describing

affordability, using a definition adapted from the WHO, as

the extent to which medicines and further healthcare

products are available to the people who need them at a

price they or their healthcare system can pay [24, 41]. A

further study defined affordability as a system for financing

health services so people do not experience financial

hardship when using them [25].

Table 1 continued

Study, year Study description Definition of affordability

Niëns and Brouwer 2013

[37]

Review of methods of measuring the affordability of

patient payments for healthcare (Indonesia used as an

example)

Three definitions described:

Impoverishment: the proportion of the population that,

after spending on a good/service, drops below a

relevant poverty line

Catastrophic spending: the proportion of the population

that would spend more than X percent of their income

to pay for a good/service

WHO/HAI method: the number of days’ wages the

lowest paid unskilled government worker needs to

spend to procure a course of treatment of a particular

medicine

The authors note that the requirement for thresholds to

be established may be problematic given unequal

income distributions

O’Donnell et al. 2008

[38]

Book: Analyzing Health Equity Using Household

Survey Data

‘‘A popular approach has been to define medical

spending as ‘catastrophic’ if it exceeds some fraction

of household income or total expenditure in a given

period, usually one year’’

Mokaya et al. 2015

(conference abstract) [39]

Cross-sectional survey to assess affordability of

Parkinson’s disease therapies in Kenya

An affordable price was the amount per month that

could be set aside by the lowest paid government

worker to purchase a month’s supply of drugs, after

deducting an average amount of basic monthly

expenses

[Source: WHO/HAI]

Homedes and Ugalde

2015 [40]

Cross-sectional study of affordability of new medicinal

products (approved by FDA in 2011–12) in Latin

America

Healthcare expenditure[5 or 10% of total household

income is considered to be unaffordable. Income was

measured as monthly minimum wages; average

monthly per capita income; monthly household net-

adjusted disposable income; and monthly household

financial wealth

The authors note that the use of average incomes may

be misleading

ACA Affordable Care Act, AIDS acquired immunodeficiency syndrome, ASCO American Society of Clinical Oncology, ASMR Amélioration du

Service Médical Rendu, CEESP Commission Evaluation Économique et de Santé Publique, CEPS Comité Économique des Produits de Santé,

CVD cardiovascular disease, FDA Food and Drugs Administration, G-BA Gemeinsame Bundesausschuss, GDP gross domestic product, HAI

Health Action International, HIV human immunodeficiency virus, ICER incremental cost-effectiveness ratio, NHS National Health Service, NICE

National Institute of Health and Care Excellence, OECD Organisation for Economic Co-operation and Development, QALY quality-adjusted life-

year, VAT value added tax, WHO World Health Organization
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3.2.3 Affordability: Definitions Related to the Broader

Economy

An approach proposed by the US Institute for Clinical

and Economic Review was described in two references

[26, 27]. In this theoretical approach, a budget impact

threshold for a new medicine is calculated as the amount

of net cost increase per individual new intervention that

would contribute to growth in overall healthcare spend-

ing greater than the anticipated growth in national GDP

plus an additional 1% [26]. The calculation involves an

estimation of the annual growth in drug spending in

healthcare, divided by the number of new approvals per

year—products associated with a budget increase of

twice the mean cost growth per new product would

require a higher level of scrutiny than those with a lower

budget impact [26, 27]. For example, US healthcare

spending on drugs was calculated to be US$410 billion

in 2015–2016. With an estimated GDP growth of 2.75%

(plus 1%), the healthcare system can in principle afford

US$15.4 billion of additional drug spending. This addi-

tional expenditure must cover an average of 34 new

approvals, equating to US$452 million per new drug,

and setting a budget impact ‘alarm bell’ of US$904

million [26]. Although this definition of affordability

relates to economic factors, the Institute for Clinical and

Economic Review Value Assessment Framework links

this calculation to comparative clinical effectiveness,

cost effectiveness, and the consideration of other benefits

and disadvantages; this study therefore spans more than

one of the affordability issues shown in Fig. 1.

A similar approach was taken in a German study

assessing the affordability of overall healthcare spending

through macroeconomic analysis [28]. In this study, the

limit of affordability was defined as the point at which

increases in healthcare spending would necessitate reduc-

tions in spending in non-healthcare areas. In this theoretical

framework, the upper limit for annual increases in health-

care spending would equal the growth in GDP. Afford-

ability is therefore dependent on economic growth [28].

However, this study did not address the affordability of

individual new therapies.

In total, nine studies described a definition of afford-

ability related to that used by the WHO and Health Action

International, in which affordability is measured by the

number of days’ wages the lowest paid unskilled govern-

ment worker needs to spend to procure a course of treat-

ment with a particular medicine [29–37]. Although the

WHO definition refers to a course of treatment, five studies

described the number of days’ wages needed to obtain a

month’s supply of medicine [30–34], with two suggesting

that a single day’s wage could be considered the afford-

ability threshold [31, 32]. Other variations on this

definition used the national minimum wage [33, 34] or the

average wage of the general population [35]

A further two definitions were reported in multiple ref-

erences [32, 36–38]. In the catastrophic spending approach,

affordability was measured as the proportion of the popu-

lation that would spend more than a set percentage of their

income to pay for a product [32, 36–38]. Alternatively, in

the impoverishment approach, affordability was assessed

as the proportion of the population that, after spending on a

product, drops below a relevant poverty line [32, 36, 37].

The authors of two of these studies note that the require-

ment for thresholds to be established based on normative or

arbitrary choices may be problematic given unequal

income distributions [36, 37]; a further issue with the

impoverishment approach is that no consensus exists as to

how the poverty line should be determined [37].

In addition, two studies described definitions that were

variations on the WHO/Health Action International

approach [39, 40]. In a cross-sectional survey of the

affordability of Parkinson’s disease therapies in Kenya, it

was suggested that an affordable price would be the

amount per month that could be set aside by the lowest paid

government worker to purchase a month’s supply of drugs,

after deducting an average amount of basic monthly

expenses [39]. Similarly, the authors of a cross-sectional

study in Latin America suggested that healthcare expen-

diture costing more than 5 or 10% of household income

could be considered unaffordable [40]. In this study,

approaches to measuring income included monthly mini-

mum wages, average monthly per capita income and

monthly household net adjusted disposable income; how-

ever, the authors noted that the use of average incomes may

be misleading [40].

4 Discussion

In total, the systematic search found 27 definitions of

affordability. Of the identified definitions several, particu-

larly the WHO approach based on individual incomes

[29–37], were referred to by multiple sources.

Overall, the definitions identified covered all three

aspects of affordability identified in our conceptual model

(Fig. 1), with affordability described in terms of the value

of a product [14–18], within the context of healthcare

system budgets [19–25] and, within a given country, based

on economic factors [26–40]. As expected, given the

holistic nature of affordability in healthcare, many of the

identified studies covered more than one of the possible

aspects. Among studies investigating affordability from an

economic viewpoint, there was a significant divide between

those taking the perspective of the healthcare system (or

the economy as a whole) [26–28] and those measuring the
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affordability of treatment on the basis of individual

patients’ incomes [29–40]. In general, this divide appears

to reflect the countries studied, with low- and middle-in-

come countries, in which out-of-pocket payment for

healthcare is common, more likely to use the individual

income approach. Only a few studies were identified that

combined aspects of individual income with a healthcare

system perspective, by assessing affordability of new

therapies in terms of cost as a proportion of GDP [20], or of

cost per QALY, with per capita GDP used to set willing-

ness-to-pay thresholds [14, 15]. As has been shown else-

where, the affordability of healthcare products does not

depend solely on available GDP, but is affected by effi-

ciency (e.g. some countries may spend more than others to

achieve the same health outcomes) and price (both drug

prices and overall purchasing power parity vary among

countries) [42].

In general, there was little in the literature to indicate that

the price of medicines is considered alongside both their

value to individual patients and their budget impact at a

population level. Several references referred to explicit or

implicit thresholds (or calculations) for the amount that can

be afforded without restrictions or additional evidence gen-

eration [21–23, 26, 27], suggesting that in these frameworks,

value may be scrutinised only in cases with a high budget

impact. Affordability was considered solely in terms of cost

effectiveness by two studies [16, 17], with set cost per QALY

thresholds defined as the limits of affordability, but without

an assessment of the potential impact of this approach in the

case of products with very large patient populations.

Use of cost per QALY thresholds as a measure of

affordability is somewhat surprising because without con-

sideration of the number of eligible patients (for example,

through budget impact analysis) the ICER for a new pro-

duct does not determine whether it can be afforded. Cost-

effectiveness calculations can be useful support for policy

decisions, and are an important means of comparing dif-

ferent medicines. Analyses of this type may also aid in

evaluating the impact of a new medicine in terms of

therapies displaced. Economic evaluation also typically

fails to consider broader aspects of value that influence

affordability, such as innovation (e.g. a new mechanism of

action that may lead to new therapeutic targets), the

reduction of waste (freeing resources to make other drugs

affordable) and the recently described concept of medical

reversal, whereby evidence generated in trials of a new

therapy may contradict existing clinical practice [43].

These concepts are not at the core of affordability, but may

serve to modulate or inform the decision-making process,

particularly in cases in which the crucial elements of the

efficacy and safety of new products are modest or unclear.

In England, NICE has suggested that cost per QALY

thresholds should correspond to the opportunity cost of

programmes displaced by new technologies [18], but it is

unclear how effectively this approach is followed in prac-

tice. A consultation process was initiated in October 2016

to consider proposed changes to NICE procedures,

including formalising a £20 million budget impact thresh-

old above which a commercial agreement to reduce costs

between a manufacturer and National Health Service

England would be mandatory [44]. A similar revenue

ceiling, of €250 million in the first year after launch, has

been proposed in Germany, which currently allows free

pricing of medicines for 12 months [45]. A budget impact

limit is already in operation in the Netherlands, where an

ICER calculation is required for drugs with a predicted

budget impact in excess of €2.5 million, suggesting that

costs below this limit can be considered affordable [46].

Similarly, in France, the criteria for an economic assess-

ment to be performed include a threshold of €20 million in

annual revenue, above which a product is considered to

have a significant impact on the health insurance budget

[47].

One interesting example of the integration of afford-

ability elements into the decision-making process for new

health technologies comes from New Zealand. The Phar-

maceutical Management Agency (PHARMAC) framework

covers four dimensions (need, health benefit, cost and

savings, and suitability), which are assessed from three

points of view: clinical (including existing treatments,

clinical efficacy and population size); economic (including

economic evaluation results and evaluation of opportunity

costs) and commercial (including price competition pro-

cesses and reference pricing) [48]. The goal of this

approach is to cope with the affordability issues that con-

strain decisions and optimise use of the budget allocated to

health services.

Overall, how affordability is considered varies consid-

erably according to the perspective of various stakeholders,

including individuals, hospitals and national healthcare

systems. While it is essential that healthcare systems seek

to obtain good value for money, an approach to managing

affordability based mainly on reducing costs may impact

patients’ access to effective treatments, and could poten-

tially reduce the incentives for innovation [49]. Addressing

the challenge of affordability to ensure not only that

healthcare provision is sustainable but also that it continues

to improve may require a broader perspective than is often

taken in assessments of new products, for example, by

assessing savings in other areas of the healthcare system

that result from provision of an expensive therapy using the

drug budget. The use of budget silos to manage healthcare

expenditure is a common practice in many countries, but

can be an obstacle to accessing new medicines [6]. By

contrast, investigation of the efficiency of a new product

using cost-effectiveness modelling can look across budget
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silos to generate results in terms of costs per health out-

come that can support decisions on affordability from the

perspective of a single patient (although for the target

population as a whole, budget impact considerations may

offer a different view). For many new medicines, it is likely

that a balance of these approaches will be needed to

understand the affordability of the product from a practical

perspective. Where affordability decisions rely on the level

of clinical efficacy demonstrated in randomised controlled

trials to generate savings elsewhere in the healthcare sys-

tem, one challenge will be the potential for real-world

outcomes to differ from those demonstrated in controlled

conditions. Joint initiatives between pharmaceutical com-

panies and healthcare systems to develop methods for

capturing and evaluating real-world data in a timely man-

ner are overdue.

The ISPOR has recently published good practice guide-

lines for budget impact analysis [50]. Although the main

perspective taken is that of the budget holder, the ISPOR

guidelines recommend that budget impact analysis takes into

account the effects of an intervention on other healthcare

resource use, for instance, an intervention for human

immunodeficiency virus infection that maintains a patient’s

CD4 count at a high level may reduce the cost of treating

opportunistic infections. Similarly, the guidelines suggest

that while time horizons of 1–5 years are common in a

budget impact analysis, longer time horizons may be needed

to assess cost savings that may arise in the future, for

example, interventions that cure chronic hepatitis may pre-

vent cirrhosis or liver cancer in the future [50]. In addition,

reducing the need for liver transplants for patients with

hepatitis could increase the availability of livers for patients

with end-stage liver disease as a result of other causes [51].

The link between affordability and the broader value of

healthcare products is not straightforward. Value in health-

care is a vague and highly subjective concept [4], and may

include benefits that are hard to capture through economic

evaluation. When pharmaceutical companies develop inno-

vative products that improve the treatment available to

patients, the expectation is that this activity will produce the

return on investment necessary to fund further research and

the costly process of bringing future drugs to market [52]. In

turn, society benefits from the development of effective new

treatments. For example, it has been estimated that in USA,

statin use costs approximately US$300 billion in the period

1987–2008, but had a social value of $1.25 trillion; social

value is defined as the quantity of resources, in monetary

terms, that society would be willing to give up to retain the

survival gains resulting from therapy [53]. Where the value

of new therapies in terms of health benefits is modest or

uncertain, low sales may lead to reduced reinvestment in

future products. Therefore, a trade-off exists between the

flexible application of affordability criteria and incentives

for the pharmaceutical industry to develop new research

processes.

The concept of affordability implicitly incorporates the

idea of a reference temporal framework.A decision affecting

a whole population group may not be affordable when an

intervention first becomes available, but high costs may be

managed by targeting different subpopulations each year to

distribute the cost over a longer period, making the global

decision affordable. This type of downscaling has frequently

been used by healthcare systems to manage the affordability

of new technologies, for example, when new vaccination and

screening programmes have been implemented or when new

therapies have been introduced for some diseases. However,

such approaches, even if patients with the greatest need can

be prioritised, may reduce the benefits of the intervention.

For instance, in addition to the future benefits of curing

chronic hepatitis described above, it is likely that the rapid

treatment of all eligible patients could lead to a substantial

reduction in transmission of the disease, but is challenging

for healthcare systems owing to the high up-front costs of, for

example, sofosbuvir [54].

The temporal aspect of affordability is also visible in the

cascade of actions that takes place when a drug loses patent

protection (exclusivity). Changes in prescription are fre-

quent, reflecting the market response to new prices that

make the drug more affordable; furthermore, therapeutic

guidelines may change the drug’s position in the treatment

algorithm, acknowledging the new value that the drug, with

its reduced price, has for the healthcare system. These

changes reflect the importance of affordability considera-

tions to the sustainability of healthcare systems. As above,

the temporal context affects affordability, with high-priced

drugs with modest value in terms of additional health

benefits for patients being unaffordable initially, but

becoming affordable after patent expiry.

Part of the solution may be innovative financing models:

these could take the form of payment-over-time systems,

particularly in the case of products that can prevent the

spread or worsening of disease. For instance, it has been

suggested that amortisation of the high up-front cost of

sofosbuvir over a period of years could allow healthcare

systems to avoid having to prioritise patients for treatment

(and consequently forgo some of the benefit of reducing

disease transmission), while limiting the short-term financial

impact [54]. Tomanage affordability issues in the future, it is

likely that payers will need to work with the pharmaceutical

industry to develop arrangements that reward innovation,

while ensuring the sustainability of the healthcare system.

One area associated with high treatment costs, but also

with the potential to help manage the affordability of care, is

personalised medicine [55, 56]. Targeted therapies designed

to act upon the specific molecular pathways underlying

individual patients’ disease (particularly in oncology) are
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typically associated with high drug acquisition costs. How-

ever, changing from a treatment pathway in which all

patients receive the same therapies to the use of targeted

agents in appropriate subsets of patients may ultimately lead

to lower costs overall, both through reduction in the use of

other medical resources as a result of improved outcomes

[57], and through the avoidance of treating patients with

therapies that are not effective for their disease [58].

From a long-term global perspective, it has been sug-

gested that separating the cost of research and development

and the price of a drug could increase affordability and

incentivise innovation [59]. In this model, development of

a new innovation that has a positive impact on health

would be rewarded, not through exclusivity (as is the case

with the present patent system), but through a system of

prizes. Patents would therefore be considered to constitute

a right to be rewarded via prizes; in exchange for the prize,

the winner would allow other companies to sell the product

competitively, at a price equal to the marginal cost [60].

This review has some limitations. First, the systematic

search was limited to references from 2005 onwards, and

some older definitions may have been excluded. However,

no date restriction was applied to the citation search, and it

is likely that any older definitions that were still considered

to be useful would have been identified in this way. Sec-

ond, although no language restriction was applied to the

MEDLINE and EMBASE searches, the EconLit search

was restricted to articles published in English, and it is

possible that some relevant economic literature published

in other languages may have been missed. Third, relevant

conference abstracts were included when identified in the

systematic search, but for practical reasons no search was

conducted of conference abstracts not indexed in the

MEDLINE or EMBASE databases. However, abstracts

from ISPOR conferences are indexed in EMBASE, and

these are likely to be the conferences most relevant to the

affordability of healthcare products.

This systematic review has focussed on the affordability

of new medicines by healthcare systems. Affordability

pressures also exist in other areas of healthcare provision,

as well as with regard to the affordability by individuals of

health insurance (particularly in USA [61]) and of co-

payments for expensive therapies (particularly in devel-

oping countries, but also in Europe [62] and USA [1]).

Further work will be needed to investigate how afford-

ability is defined and managed in these areas.

5 Conclusions

This systematic review has found affordability to be

defined in a number of different ways, but little to suggest

that the price of medicines is considered alongside both

their value and their budget impact. Cost-effectiveness

analysis is commonly used to assess new drugs, but even

highly cost-effective products may not be affordable if

their budget impact is large. However, recent changes in

England, Germany and the Netherlands suggest that a

greater emphasis is being placed on cost effectiveness in

the case of technologies with a large budget impact.

To date, establishing a fair balance that encourages

innovation and the development, mainly by pharmaceutical

companies, of superior medical technologies, without

compromising the overall provision of healthcare as a

result of budgetary crowding-out effects, has been chal-

lenging. In the future, managing the affordability of

healthcare may require a broad perspective that can con-

sider the long-term benefits of a therapy and cost savings

elsewhere in the healthcare system. Cooperation between

payers and the pharmaceutical industry is also likely to be

needed to develop pricing systems that produce fair prices

and financial arrangements that support the sustainable

development of innovative medicines; these may include

patient-access schemes, tax benefits, concerted public-pri-

vate initiatives and potentially changes to the patent system

for pharmaceuticals.
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