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Abstract

Objective The aim of this review is to provide a summary of the literature on risk-sharing agreements, including concep-
tual, theoretical and empirical (number of agreements and their achievements) perspectives, and stakeholders’ perceptions.
Methods We conducted a systematic literature search in MEDLINE from 2000 to April 2019, following PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) methodology, and completed it with a manual search of other
publications (mainly grey literature). The search was restricted to publications with English abstracts; the initial identification
of articles was restricted to the title, abstract and key words fields. The geographical scope was not restricted.

Results Over 20 studies proposed different taxonomies of risk-sharing contracts, which can be summarised as financial and
paying-for-performance agreements. Theoretical studies modelling the incentives to implement risk-sharing agreements are
scarce; they addressed different types of contracts and regulatory contexts, characterizing the drug prices and the optimal
strategies of the involved agents. Empirical studies describing specific agreements are abundant and referred to different geo-
graphical contexts; however, few articles showed the economic results and assessed the value of such contracts. Stakeholders’
perceptions of risk-sharing contracting were favourable, but little is known about the economic and clinical advantages of
specific agreements. Whether risk-sharing contracts have yielded the desired results for healthcare systems remains uncertain.
Conclusion Risk-sharing contracts are increasingly used, although the lack of transparency and aggregated registries makes
it difficult to learn from these experiences and assess their impact on healthcare systems.

1 Introduction risks deriving from administration of a drug between the
pharmaceutical company and the health authorities. This
approach differs from traditional management in which
health authorities assumed almost all risks. Furthermore, in

Health authorities face several uncertainties when they add
a new drug to the list of those subject to price regulation and

public reimbursement [1]. There is uncertainty about the
size of the patient population, the duration of treatments, and
the strength and number of doses, and these aspects affect
healthcare budgets. There may also be uncertainty about
the actual clinical efficacy of the drug, which may imply
having to pay for ineffective treatments. Over the last two
decades, several proposals to introduce management tools
to deal with these uncertainties have been made. The tools
have been given different names in the literature (access with
evidence development, pay for performance, price—volume
agreements, etc.), but risk-sharing agreements is the generic
term and the one we have adopted in this text [2]. In essence,
these agreements aim to spread the financial and clinical
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some healthcare systems, these agreements may facilitate
patient access to new technologies that otherwise would
not have been authorized or that would be subject to major
prescribing restrictions because of their high prices and the
uncertainty around key variables such as efficacy and safety.

The recent literature on risk-sharing agreements is abun-
dant and focuses on conceptual elements (mostly definitions
and terminology used in the agreements), empirical issues
(reviews of the temporal and geographical implementation
of the agreements, and evaluations of their results) and sub-
jective assessments by stakeholders. To date, there have been
some reviews of the literature on risk-sharing agreements
[1-4], mainly describing the agreements implemented, in
which the authors propose different taxonomies to classify
them. Stakeholders’ perceptions have also received some
attention in the literature [5, 6]. As the results of most risk-
sharing agreements are not disclosed, stakeholders’ percep-
tions are used indirectly to assess the potential value of the
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Key Points for Decision Makers

Taxonomies of risk-sharing agreements have evolved
between 2010 and 2017, from rather simple classifica-
tions to those that are more sophisticated where agree-
ments are classified depending on the level of decision.
These agreements are increasing in number and can be
framed as either financial or pay-for-performance agree-
ments, with price-volume contracts the most frequent.

Few agreements have been assessed, and little informa-
tion is available on the health outcomes and financial
results achieved by the contracting activity. Better
knowledge of the effects of these agreements would help
improve the design of future agreements.

To facilitate the use of risk-sharing contracts, national
and international registries and databases that hold infor-
mation about the terms of the contracts as well as their
financial and clinical outcomes would be desirable.

agreements and to foresee their future utilization. However,
a systematic review of these perceptions is lacking in the
literature. Risk-sharing contracts have also been analysed
from a theoretical viewpoint [7, 8] using formal economic
models to integrate key variables and parameters as well as
stakeholders’ strategic behaviours.

This article aims to provide comprehensive insight into
risk-sharing agreements, summarizing the different research
approaches that, using our knowledge of the subject, can be
classified into four major areas: conceptual articles describ-
ing the contracts, economic theoretical models, empirical
analysis of the contracts and descriptions of stakeholders’
perceptions. Thus, we present a holistic approach to risk-
sharing agreements from the different perspectives in the
literature, assess the current situation and highlight potential
improvements and ways to move forward.

2 Methods

We conducted a systematic literature review for the period
2000-2019. Following Yu et al. [1], who recently performed
a vast systematic review, we used a search strategy in MED-
LINE-PubMed. This database has been widely used in many
systematic reviews, and its contents—although focused on
developed countries and English literature—overlaps sub-
stantially with that of other databases, which optimised the
selection of articles in the field. We also used the keywords
that Yu et al. [1] identified in a previous review as the most
adequate to maximise the sensitivity of the search:
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value-based pricing[Title/abstract] OR value-
based contract*[Title/abstract] OR value-
based agreement*[Title/abstract] OR perfor-
mance-based agreement*[Title/abstract] OR
performance-based scheme*[Title/abstract] OR
price—volume agreement*[Title/abstract] OR price—
volume arrangement*[Title/abstract] OR outcomes-
based contract*[Title/abstract] OR outcomes-based
agreement*[Title/abstract] OR coverage with
evidence[Title/abstract] OR conditional coverage[Title/
abstract] OR conditional reimbursement[Title/abstract]
OR risk-sharing agreement*[Title/abstract] OR risk-
sharing arrangement*[Title/abstract] OR outcome
guarantee*[Title/abstract] OR (“health impact”[Title/
abstract] AND guarantee*[Title/abstract]) OR (“pay
back”[Title/abstract] AND scheme*[Title/abstract])
OR (“paying”[Title/abstract] AND for outcomes|[Title/
abstract]) OR no cure no pay[Title/Abstract]

The search was restricted to publications with English
abstracts; initial identification of articles was restricted to
the title, abstract and key words fields. Among these publica-
tions, we only considered articles with full texts in English
and Spanish. The geographical scope was not restricted.
We completed the search with an ad hoc procedure con-
sisting of double-checking the references relating to risk-
sharing agreements quoted in some reviews. We excluded
documents without abstracts. Two authors (CJC and RL)
initially reviewed all articles to ensure no relevant publica-
tions were rejected or omitted. Uncertainty about relevance
was resolved by the other co-authors (RRI and FA). To be
included in the review, articles had to have dealt with the
four major categories of research on risk-sharing agreements
mentioned in Sect. 1 (i.e. conceptual and theoretical mod-
els, empirical results and stakeholders’ perceptions). Then,
we read the selected articles in full and manually extracted
the precise information that contributed to knowledge on
the subject and constructed tables to summarise their main
findings. We used the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) methodology to
describe the literature review process (Fig. 1).

3 Results

The MEDLINE-PubMed search identified 3057 refer-
ences that included the key words. Researcher CJC initially
screened these results to exclude those without an English
abstract or those for which the full text was not freely acces-
sible in English or Spanish. The abstracts were then read by
RRI and FA to eliminate those that had no economics con-
tent or that, in the opinion of the reviewers, were not relevant
to the objectives of this research, that is, the paper did not
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Fig. 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram of literature review process

clarify the concept, provide empirical results, develop ana-
lytical models or describe stakeholders’ perceptions about
risk-sharing contracts.

Applying the PRISMA methodology to the literature
review produced the following results: 3057 articles were
initially selected, and 40 additional records were found in the
manual search. After excluding duplicates and records with
no abstracts or full text available, 1598 articles were eligible.

After preliminary review of these documents, 1538 were
excluded because their contents were out of scope for this
review. Finally, 60 texts were analysed in depth.

3.1 Concept and Typology of Risk-Sharing
Agreements

Risk-sharing contracts have been given a plethora of dif-
ferent names in the literature over the past two decades.
As mentioned, the new paradigm of risk sharing emerges
in this period as a response to uncertainty about key vari-
ables that affect decisions related to authorisation, price and
reimbursement and prescribing of new technologies (mainly
drugs). In this sense, terms such as access with evidence

development, pay for performance, price—volume agree-
ments, performance-based risk-sharing agreements or man-
aged entry agreements (MEAs) are frequently used.

Towse and Garrison [9] were the first authors to system-
atically define the different categories of risk-sharing agree-
ments; they observed that agreements could have objectives
based not only on efficiency criteria (i.e. cost effectiveness)
but also on financial criteria such as budget management and
drug discounts. Furthermore, they characterised the uncer-
tainty sources the agreements could cope with and suggested
an initial taxonomy for the agreements. They primarily clas-
sified contracts as based on budget thresholds, effective price
discounts and uncertainties related to clinical outcomes for
all patients or a specific subgroup. These authors have been
extensively quoted, and their initial classification is widely
accepted, with minor variations.

Stafinski et al. [10] conducted a literature review and
focused on coverage with evidence development (CED)
agreements. They found 32 schemes funding technolo-
gies used in clinical studies, aiming to reduce uncertainties
related to their use. They also found 26 studies of agreements
classified as coverage with outcomes guarantee agreements,
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wherein pharmaceutical firms were required to refund the
drug costs to payers when health outcomes were below pre-
agreed levels. This structure was also used by McCabe et al.
[11] to evaluate current schemes and to speculate about the
utility of future schemes.

The literature review of risk-sharing agreements for the
period 1998-2009 performed by Carlson et al. [2] character-
ised pay-for-performance agreements. They found 34 CED
agreements, ten conditional treatment continuation agree-
ments and 14 pay-for-performance agreements. Most of the
agreements were for Europe and Australia, but they pointed
out that the number of agreements was growing in Canada
and the USA. They differentiated agreements according to
whether they were based on performance. They also distin-
guished between conditional coverage agreements (based
on evidence development, applied only to patients included
in the research or to all patients with that indication) and
agreements whose payments were based on health outcomes
(with outcome guarantee related to an endpoint or based
on a treatment process such as an intermediate endpoint).
This taxonomy has been widely used by other authors to
analyse the evolution and geographical distribution of these
contracts.

Similarly, Adamski et al. [12], after a literature review
of real-world experiences, classified agreements as either
financial or outcome based, and Jaroslawski et al. [13] sug-
gested distinguishing between commercial (financial), pay
for outcome and pay for evidence generation agreements.
In the same sense, Walker et al. [14] proposed that agree-
ments could promote changes in the effective price through
paybacks if patients did not achieve a pre-agreed health out-
come, conditional treatment continuation or linking price to
health outcomes. Other authors have also considered these
agreements as tools to facilitate access to new and costly
drugs with uncertain health outcomes, making budget con-
trol feasible. These authors frequently followed the classifi-
cation of financial and pay-for-performance agreements [3,
15-23].

Coulton et al. [24] reviewed the literature on risk-
sharing agreements to analyse the possibilities of apply-
ing them in the Asia—Pacific region. They observed that
some agreements in that region differed from those based
on paying for performance (such as agreements for innova-
tive and expensive drugs, agreements to treat small groups
of patients, agreements targeting areas of high medical
need or agreements related to drugs with uncertain effi-
cacy). Subsequent investigations have barely used this
classification.

Launois and Ethgen [25], based on Carlson et al. [2],
proposed a taxonomy that noted the possibility of doing
research within the framework of the agreements to confirm
the results of the clinical trials in medical practice as well as
to measure the real consequences of new drugs. This text has
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had little application in subsequent studies, although it noted
the importance of linking agreements to clinical research.

Kanavos et al. [4] suggested classifying the agreements
according to four criteria: the objectives (financial or perfor-
mance based), the monitoring process (of costs and usage of
the technology), the instruments (discounts, outcome guar-
antees, etc.) and impact. Again, this taxonomy, although
appealing, has had few followers.

To summarise, different authors have proposed sev-
eral taxonomies detailing the subtleties of the risk-sharing
agreements over the last 10 years. However, it is common
to classify them into two major categories related to the
uncertainty problem they address: (1) financial agreements,
usually called price—volume agreements, and (2) pay-for-
performance agreements, which take into account the out-
comes yielded by the use of the health technology. Within
the latter, payments may be linked to a specific clinical met-
ric or even require the development of additional evidence
when the technologies have been authorised with existing
uncertainties.

3.2 Theoretical Models

Risk-sharing agreements have also been formally studied
from a theoretical perspective. A theoretical model allows
the analysis of the strategic interactions between the involved
agents and characterisation of the conditions under which
risk-sharing agreements are financially and clinically desir-
able. The theoretical contributions in this area have been
scarce, although they have helped improve understanding
of the design of these agreements, the incentives for their
implementation and the development of policies to encour-
age their use.

Zaric et al. [26] reviewed the theoretical papers on risk-
sharing agreements and classified them into three groups:
(1) articles focusing on how pharmaceutical firms react opti-
mally to such agreements, (2) articles analysing the impact
of risk-sharing agreements on social welfare and (3) articles
modelling their features from a principal-agent perspective.
We follow instead the taxonomy previously stated and pre-
sent an alternative and updated review of the theoretical
papers on financial agreements (price—volume agreements)
and those based on health outcomes (pay-for-performance
agreements). We first provide a short description of each
paper to show the conceptual evolution of the topic and their
main features. Tables 1 and 2 summarise their most relevant
elements and results.

In general, a price—volume agreement fixes a sales thresh-
old above which the pharmaceutical firms agree to apply a
price discount. Theoretical models of price-volume agree-
ments analyse the characteristics of the agreements and the
behaviour of the pharmaceutical firms regarding strategic
variables such as drug prices and marketing effort. Models



1473

The State of the Art in Risk-Sharing Contracts

way) ueq
0) Uey)} SI[eS [9qR[-}JO [01IUO0D 0} JUSW
-9213® U} 3sn 03 19132 ST 1 “@Andadsrad
QIBJ[oM [BIO0S B WIOL] "P[OYSAIY) oy}
XY sonLoyIne yireay Y} 1o Wiy oy}
uYM 9nJ) A[LIBSSI0U J0U ST SIY, JI0}o
[euonowoxd ay s[oNRUOD JuSWIAAITE Y

‘SNOUAS0Xa SI P[OYSIY) SA[BS Y} USY A\

QOUAIRJJIP
B YOons 90npal 0) 39S 9q P[NOYS WLIY
91J) 01 JUNODSIP B Jey) $)sa33NS [opouwt
QU "SSBAIOAP SOJBWINS A} UdamIaq
QOURIYJIP Y} ‘SISLAIOUL JUNOISIP AY) SY

1goid e soyew Wiy 9y} YoIym Jopun
SUOTIPUOD 9 SASIIAJOBILYD [OpPOW Y[,

SJUNOOSIP

sopnjoul A[[eIoUIT 10BNUOD 1SQ-PUOIAS

QU L, "SIUNOISIP Sopn[oul 3oenuod rewndo

Q) ‘aAne3au SI 3509 sy} JT “oAnisod s1

[e3ides Jo 1509 [e100S Y3 JI SUNOISIP
OpNJOUT JOU SA0P J0BIUO0D 1S9q-)STY Y],

JUWRAISE 1599 ) ISO0YD

0} JUNODOE OJUT USYE) 9q P[NOYS UOHLNIIS

Ternonaed yoes JO sQOUBISWINIIID OY1oads

ay) ey $3s933ns [opow AL, “IOPIP

SoouaIoya1d ‘sased IOYIO0 UJ “JUSWISe

quwres oy} Jojoxd wuiy ay) pue KjLioyine
[)[eay ) YIIYM UI SISED . I,

sjuaned Jo uonnqrusip Iy

JO URIPAW ) JO ULSW Y} )M PIOUIOd
Jou SO0p WLIY ) Joj uolsioap rewndo ayp,

Sa[es [2qe[-}Jo
gjowroxd 0y sunry Teonnadewreyd
JO 110JJ0 Sunojrew ay) s)O9JJe JudWw
-9213e JuLIRYS-YSII B MOV SosATeur
[opow QY T, *S}oxTew [[e Ul JE[IWIs
pue snoua3oxa st Inip ayy jo oud Ay,
snoua3oxa st 3nip oy} Jo oorid oy ],
‘Jean 0} syuaned Jo Ioquinu oY) 9pIoAp
A[snooue)nuis 1opraoid aredyieay
oy} pue uLy [esnnasewreyd ayJ, "uon
-erndod juanyed [ear e uo paseq Korjod
JUNODSIP Y SUSISIP JUSWUIAOT Y,
proysony) e
MO[2q ST A9eI1JJQ [eal o) J1 A)LIoyine
yireay ay) 03 sores jo uoniodoxd e
SJUNOJSIP 10e1UO0d SULTEYS-YSLI oY,

SIJouaq AIB}oUOW JoU dANRSAU-UOU O}
392[qns $1500 pajoadxo oy} STWIUIW 0)
(wIy 9yy) JuaSe pauriojur 9y) 0) (JUnod

-SIp) 10e1U0d SULIBYS-YSLI 9} SIOPO
(Kyoyne yreay ayy) redrourid oy,

QATIEZAU ST JYouaq AIejouow

Jou 9y J1 porrad yoea ur JUNodSIp B

sked wiIy oy) ‘yuowoarde puodas Iy

YA\ oAnE3ou-uou st porrad Isiy

oy ur AjLioyIne yIreay Ay Ioj Jyauaq

Areyouow Jou 9y} J1 porrad puosds )

ur 3nap 9y S[[OS WY Y JuoweIIe
IS ) PIA ‘Topout porrad-om,

snoua3oxa are 3nip ay) jo 2o1id
oy} pue JuSWaITe oY) JO S[IeIop YL,

JI0ye Sunoyrew
9} SISO0YD WY A} JORIUOD dY)
Suru3s 10)je ‘Uay) pue P[oYSAIY} SA[es
A} 19s senLIoYINE YI[eay ‘[opow pIIy)
Y} U] 11030 TuneIew oY) SQUILISIP
uQy) pue JUAWAIFe 9y JuruIIs a10§oq
PIOYSAIY) S3[BS ) SISO0YD ULIY )
‘Jopow puodas 2y} uJ "}I0Pe Sunosrewt
9} S9SO0YO WY Y} PUE ‘SNOUS0oxd
SI P[OYSAIY) S[BS A} [OPOW ISIY Y} U]

joyIew 9y jo 9z1§  [[¢] orrez pue Sueyy

wnuqinba yseN ‘uorewIojut

9jo1dwod Jo owres AoW SNOAUBINWIS syuaned jo requnn [82] ‘Te 30 snoiaen)

9SBASIp 9Y) JO UOIS

-sa1301d 10§ [opowr onsi[Iqeqold AONIRIA Koeoyyg [0€] Te 30 qnolyeN

puewop
a3e1oAe 9Y) Jnoqe uoneuLIojur 9jeArid
Ssey WLy oy, "Wy Jy) pue Ajuioyne
yireay o) £q umousjun dzIs JIRI

[epow juaSe—edrourig [£Z] ‘Te 1o Sueyyz

JI059
Sunoyrew ay) pue o11d oY) SIPIOOp
Wy Ay ‘sjuawaaide Jo sadA) om) uaAID

Kovoyyg  [6¢] 91X pue oLrez

jgoxd pajoadxe asrurxew o)

sjuanjed Jo ToqUINU Y} SOPIOAP WY Y, (syuened jJo 1oquunu) AzIs JONIRIN  [/] USLIg,O pUE dLIEZ

synsoy

[opow 2y} JO SAINJE]

[epou jo odAJ, Ajure)IoUn JO 92In0S Apmg

sjuowaaISe awn[oA—aotid Jo S[opou [eoneIoay], | djgelL

A\ Adis



F. Antonanzas et al.

1474

JuowdO[oASp pUB YOIBASAI (7Y ‘ONIBI SSAUSATIIRIJA-)S0D [BIUSWAIOUT YT ]

aInyrey
juouyear) J0j uonjesifeuad ou ST QIO Jrews
uonerndod 1231e) 93 JO JZIs Y pue Y31y ST
Snup oy Jo KovOLJo Y} USYAN JUSWISAAUT
o) SoYEIIOpUN WLIY Ay} JI [eWIXEW d) JOU
st uonesifeuad ay) ‘ISeNUOd A "S[re] JUSW
-JeaI) 9U) PUE JUSUIISIAUT JY) Aye}Iopun J0U
S0P WLIY oY) JI [ewIxXew st uonesifeuad oy,
SO[qELIBA UOISIOIP [J0q J0J Uor)
-n[os 9[3UIS © ST 21} ‘STNIP SN JAISUAXD
10, "s1opuodsa1-uou pue s1opuodsal J0f
S1yauaq Jou y) sasifenba jey) uonesieuad
Q1)) 10} PIOYSAIY} ) SAYNUIPI [9pOow YT,
SUOISIOOp %Y J0
on[eA 9y} 9SBAIOUI PUE SSAOOE JyTewW J0J A1
-[1QIXQ} 2I0W MO[[e SJUAWAISe SULIeyS-ySIy
SOWO9INO YI[eay Uo JUIFUNU0d
jou a1e sjuowiAed usym UeY) JOMO[ 9q UBD
QIeJ[oM TBIOOS SE ‘S]OBNU0D SULIBYS-YSLI
)M [nJaIed 9q 0) d[qesiape 1] “patrjaid
skempe st Korjod e yons pue ‘sreaddesip Ar
-n3iquue 9y} ‘sj[nsal uo JUAZUNUOD JOu e
sjuowAed uaym s[020j01d [eOIUI[O A SUYIp
ued AjuIoyIne yireay 2y} Jy ‘parrgjard oq Aewr
JOBNUOD JULIRYS-YSLI B ‘9ANE3AU ST QIRj[om
sty J1 “Aorjod synsar £q juowAed e St o191}
J1 syuonjed payeanun oy) JO SIBJ[OM [BIO0S
9y uo spuadop pue snonJiquie S JNSAI Y],

Snip ayy Jo 2orxd oy 398 WY
) J1 A[reoyroads ‘s)nsar o[qeIisapun ALy
Kewr A9y} se A[[njored SjuaWIIe oUW
-10J10d-10]-Aed 98n Jsnw senLIOYINE YI[EOH
paroadxe uey) oMoy
ST AOBO1JJO PIAIISqO Y} JI 1omof St 9o11d ay ],

uopesireuad oy pue

Korod JuswIosINGUITEI PIsSEq-dWOoINO [etl

-ndo ay) $asLIa)oRIRYD [OPOW YT, *SIUSW

-jeon osieuosiod 0} (1293 9SIAIUAIUT

0} SAW02INO [eITUI[D UO paseq Korjod
JUSWASINQUITAI B $3SN AJLIOYINe YI[eay Y[,

QIn[rey Juounyean) Jof uonesieuad

ay) KAyuoyine yireay 9y pue 2o1id oy
$9s00U WY Ay, [8] solreq JO UOISUIXH

SUOISIOdP

29 2y} Ul sjueweaIde doueuriojrad-1of
-Aed Jo oouanpjur oy SIsATeur [dpow Y,

aIn[rej juaunear) Joj uonesijeuad
snoua3oxa [[n ‘[g] soireg Jo UOISUAXF

1831 0)

syuaned yorym 9pIoop ‘paAIdsqo SI AInd Jo

Ayqiqeqoid ay) 9ouo ‘s1aqriosald ‘sygoxd

pa302dxa s)1 9stuurxew 0} Snip ay3 jo 2oud
Y souIULIRP Wy [ednnadewreyd oy,

9SIOAE YSLI ST AJLIOy)ne yj[eay oy,

s1opuodsair fenusjod jnoqe

MOUY 0] SANTANIOR (293 9elIopuUn 0}

uLyg oy syuem Jey) K)LIoyine yieay e pue
‘syuaned Jo 1osqns e ur asn pasijeuosiod 10§
QJEpIPURD B 2q 0] PIAAI[2q Aderoy) mou
J0J uonestIoyINe SUNONIEW YIIM WIY (801

-naoewreyd e Jo INOIARYIQ Y} IsA[eue Aoy, Koeoyg  [9¢] ‘e 10 sezuruojuy

SaA0W Sno

-quBINWIS Y)Im dwes uonewIoyur A9[dwo)) Koeoyyg  [S¢] "Te 12 qnolyey

[opow OTweuA(]  SPIOYSAIY) SSOUIATIOYJI-1S0D) [#€] Te 10 155eaaT

(Surreys

SYSII ‘SuLIRYS-YSLI OU) SAWAYDS )0q JOJ
paredwos s1 oIej[om [e100S ‘3nIp 2yl Jo
Qo1xd oy yseN e[ & 9jenogau Ajuioyne

synsoy

[opow 2y} JO SONSLIAJOBIRYD)

yIeay 9y} pue uuy esnnasewreyd oy, Koeowyg  [¢€] ‘Te 19 Sesueuojuy
a1md jo Aymiqeqoxd
QU UT JOYIP Sjusned ‘[OpOu oY) O} SNOUd
-3oxa st uonesifeuad [[n ‘[rej Jou SIOp
juaunjean oy J1 Aed A[uo senuioyine yreoy Koeogg [8] so1reg
KoBOTJo PAATISqQO ) UO Judun
-u09 9o11d 9y} SepIoAp AjLIoyine Yyieay ayJ, MADI ‘Aoeogyg [z€] molpuen
[opow jo odAg, Ajure)Ia0un Jo 92In0S Apmg

sjuQwoaIe dourwLIo)Iad-10]-Aed Jo s[opow (81210 ], ¢ d|qelL

A\ Adis



The State of the Art in Risk-Sharing Contracts

1475

consider either the market size or the efficacy of the drug as
uncertain. The first paper to analyse a price—volume agree-
ment was that by Zaric and O’Brien [7]. In their model, the
pharmaceutical firm announced the estimated budget impact
of the drug, and the risk-sharing agreement set the reim-
bursement by the firm to the health authority as a propor-
tion of the difference between the budget estimate and the
real cost. Zhang et al. [27] built on Zaric and O’Brien [7]
and analysed, within the framework of the agency theory,
the determination of the optimal price—volume agreement
under asymmetric information about market size. However,
this line of research based on the agency theory has not been
pursued further in the health economics literature. Gavious
et al. [28] extended the model by Zaric and O’Brien [7]
to analyse how a price—volume agreement designed by the
government influenced interactions between the pharmaceu-
tical industry and a healthcare provider. Following a game
theory approach, the firm and the healthcare provider simul-
taneously chose the estimated number of patients to treat,
knowing that the government fixed the threshold of patients
used to design the discount policy as a linear combination
of both estimates. Zaric and Xie [29] focused on analys-
ing how pharmaceutical firms make decisions on drug price
and marketing effort when facing a risk-sharing agreement.
Unlike the model in Zaric and O’Brien [7], in which the
market size was uncertain, they considered the existence of
efficacy uncertainty in a two-period model to compare the
performance of two risk-sharing contracts. A distinctive fea-
ture of this model was that, for the first time, it included how
decisions on marketing efforts affected demand for the drug.
Mahjoub et al. [30] also modelled a risk-sharing contract
in which a proportion of sales revenues was discounted by
the health authority when drug efficacy was below a given
threshold. Finally, Zhang and Zaric [31] analysed whether a
price—volume agreement influenced pharmaceutical firms’
decisions about marketing efforts to promote unauthorised
off-label or unlisted indications of the drug.

In summary, theoretical models of price-volume agree-
ments analyse the best response to the agreement by the
pharmaceutical firms but differ in their structures and
results, making it difficult draw general conclusions. Most
of the models assume that the price of the drug is exogenous.
Given the importance of this variable for the firm when it
makes its decision (the estimated budget or the number of
patients to treat), we believe that the price should be endog-
enously determined because, in the real world, the budget
impact of a drug depends on price and patient population.
Some formulations modelled the interaction between the
health authority and the pharmaceutical firm as a complete
information simultaneous moves game, whereas others
assumed asymmetric information within the framework of
the agency theory to characterise the optimal price—volume
agreement. Regardless, all models emphasised the behaviour

of the firm given a generic financial contract, although they
did not characterise the optimal price—volume agreement
(the level of the discount) for the health authority.

Pay-for-performance agreements involve payments to
firms contingent on ex-post observable clinical measures.
The first reference of this type of agreements was by Gan-
djour [32], who characterised the price that a risk-averse
health authority would pay if the observed efficacy of the
drug was lower than expected. However, the first article to
provide an economic analysis of risk-sharing contracts based
on pay for performance, evaluating whether they were desir-
able for health systems, was Barros [8]. The main conclusion
of the article was that health authorities should use risk-
sharing contracts carefully as they might produce undesir-
able results, for example, a reduction in social welfare, espe-
cially if the pharmaceutical firm endogenously determined
the price of the drug. Antonanzas et al. [33] built on Barros
[8] and developed a model where the health authority and
the pharmaceutical firm negotiate a la Nash the price of the
drug to compare the effects on social welfare when pay-
ment to the firm was independent of health outcomes and
when such payments were contingent on clinical results. The
result was ambiguous and depended on the social welfare
of the untreated patients if there was a payment-by-results
policy. Levaggi et al. [34] presented a dynamic model to
analyse the properties of two reimbursement policies based
on cost-effectiveness thresholds and on pay for performance.
They found that a payment policy based on results incentiv-
ises research and development (R&D) activities more than
a policy based on cost effectiveness, as the former allows
faster market access and increases the value of the R&D
activities. Mahjoub et al. [35] modelled the determination of
a risk-sharing agreement as a game between a health author-
ity and a pharmaceutical firm. They extended the Barros
model to allow the firm and the health authority to deter-
mine, respectively, the price and the penalisation when the
treatment failed. Finally, unlike the other models reviewed,
Antonanzas et al. [36] studied the use of risk-sharing con-
tracts in the context of personalised medicine, emphasising
that this type of agreement could be used to incentivise deci-
sions to improve health outcomes.

In summary, models that analyse risk-sharing agreements
based on pay for performance describe the interactions
between the health authority and a pharmaceutical firm as
a sequential or simultaneous decision-making process. The
health authority chooses the characteristics of the agreement
(the proportion of the price the firm must pay back in case of
treatment failure), and the firm chooses the price of the drug
(except for Antonanzas et al. [33], wherein the stakehold-
ers negotiated the price). The main lesson learned from the
reviewed articles is the ambiguity about the desirability of
this type of agreement. The same ambiguity appeared in the
models dealing with price-volume agreements. Although
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the risk-sharing agreements may generate gains in social
welfare and be preferred by stakeholders, a careful analysis
considering the specific values of the parameters involved
(efficacy, prevalence, price, monitoring costs, etc.) in each
case is needed to determine their desirability.

3.3 Review of Risk-Sharing Agreements

This section reviews the studies that analysed the implemen-
tation of risk-sharing agreements from a temporal and geo-
graphical perspective. We focused on surveys that summa-
rised the situation of a country or set of countries. We review
the reviews published between 2010 and 2019. Furthermore,
as a by-product of the review, we assess the consequences
of some of the agreements. So as not to duplicate these pub-
lished works, we summarise their major findings and com-
plete the reviews with the latest publications. Showing this
information this way provides an up-to-date state of the art
and a broad view of the evolution of the contracting activity.

3.3.1 Agreements by Category and Country

Table 3 summarises 13 surveys [1, 2, 10, 37-45] that
reviewed agreements published in the period 2010-2019.
The information in this table refers to the number of agree-
ments, their types, the countries of their implementation and
the study period. Most of the reviews focus on countries
with more experience in the use of these risk-sharing con-
tracts (USA, the EU, Australia and Canada), and fewer than
150 agreements are quoted in each study. One of the sum-
maries addresses Asian-Pacific countries; another refers to
central-eastern European countries. Two studies (not shown
in Table 3) reported data on North Africa, Israel and South
Africa. In this respect, Maskineh and Nasser [46] described
the activities related to the implementation of risk sharing
in Middle East and North African countries; without iden-
tifying specific countries, they noted that the majority of
the agreements were financial (71%) and that a few linked
payments to health outcomes (29%).

It is difficult to say, based on Table 3, which type of
agreement is more frequently used in each country, as some
of the reviews only aimed to summarise a particular type,
for instance, pay for performance [44] or coverage with evi-
dence and financial agreements [22]. The technologies sub-
ject to these agreements were mostly drugs, although there
was also some experience with medical devices [47]. In the
area of drugs, oncology and neurological treatments were
the most frequent targets for the agreements.

The reviews dealt with previous publications that referred
to individual cases of agreements implemented in several
countries, regions or medical centres. The information for
the reviews mainly came from scientific research articles and
the websites of health systems where those agreements were
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registered and detailed (e.g. the Italian Medicines Agency
[Agenzia Italiana del Farmaco; AIFA] and the UK National
Institute for Care and Excellence [NICE]). In Italy, AIFA
[48] reported 30 financial, 38 pay-for-performance and
one hybrid agreement up to March 2019. No detailed list
of the agreements with NICE [49] was found; NICE only
provides an appraisal of the technologies and recommends
potential risk-sharing agreements and discounts to match
the efficiency criteria, as discounts are confidential [44]. In
the absence of generalised registries for agreements with
health systems and of grey literature data (excluded from
our search of reviewed documents), we conclude that the
current lists of agreements per country in this study likely
underestimate their number. This underestimate is believed
to be greater for price—volume agreements because they are
signed locally (at the hospital level) and there is no trans-
parency about the terms of the contracts and the discounts
applied. However, the CED and pay-for-performance agree-
ments are more publicly available, as they usually include
clinical research, patient registries and monitoring that
requires official approval by ethics committees.

3.3.2 Assessment of the Results of the Agreements

As mentioned, the objectives of risk-sharing agreements
are clear. A substantial number of agreements have been
completed, and some agreements are currently in use, in a
group of about 15-20 countries worldwide. It is interesting
to analyse whether the results of the agreements and their
achievements align with the objectives and expectations
that prompted them to be signed. First, it is surprising how
few of the agreements have been assessed for financial and
clinical results. Some authors have detected this issue and
recommended ways to overcome it. Carlson et al. [2, 40,
50] remarked that the confidentiality of the agreements and
lack of transparency made it difficult to obtain data to assess
whether objectives were achieved.

The first risk-sharing agreement to be assessed was that
for the use of p-interferon and glatiramer acetate in the treat-
ment of multiple sclerosis. Pickin et al. [51] published the
results of that agreement in England, noting that disease
progression was similar to that in the pivotal studies of this
treatment. The authors did not perform an economic analysis
but rather a clinical one.

Fagnani et al. [52] elaborated on a model to understand
and estimate the efficiency of certolizumab pegol in the
treatment of rheumatoid arthritis within a context of pay
for performance with a treat-to-target strategy. The authors
remarked that, in the absence of both a model to concep-
tualise the elements of the contract and an alternative sce-
nario, measuring the health gains for patients and payers was
unfeasible. This drug was also the subject of two other agree-
ments: in Finland, Soini et al. [53] estimated an anticipated
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Table 3 Main reviews of risk-sharing agreements

Study Dates and countries Number of agreements
Countries

Carlson et al. [2] Jul 1998 to Oct 2009
UK CED (10), CTC (3), PLR (6)
USA CED (7), CTC (1), PLR (4)
Canada CTC (1)
Italy CTC (3)
Netherlands CED, CTC, PLR
Sweden CED (14)
France CED (1), CTC, PLR
Germany PLR (1)
Australia CED (1), CTC (3), PLR (1)

Stafinski et al. [10] Up to May 2009

UK PBRSA (10), price—volume (1)
USA (9)%, PBRSA (5)

Canada (18)*, PBRSA (1)

Ttaly (3)*, PBRSA (7)

Netherlands (1) PBRSA

Australia (3)%, PBRSA (1)

Garattini et al. [37] Up to Oct 2010 18 as of October 2010. Two medicines for age-related macular
degeneration and 15 for cancer drugs (sorafenib has two con-
tracts)

Italy Cost sharing (6), payment by results (12), manufacturer pays back

Ferrario and Kanavos [38] Survey Oct 2011 to Jan 2012
UK
Netherlands
Belgium
Sweden
Lithuania
Czech Rep
Portugal
Morel et al. [22] 2006-2012 orphan drugs
UK
Italy
Netherlands
Belgium
Sweden
France
Germany
Ferrario and Kanavos [42] Up to Dec 2012
UK

Netherlands
Belgium

Sweden

half (cost sharing) or the full price (payment by results) for each
non-responder

345 (240 PBA), (20 financial)

20 financial

35 PBA

20 financial

25 PBA

40 financial

25 PBA

80 financial, 10 PBA

42 MEA. If France and Germany are combined, the number is 45

8 MEA financial

15 MEA (8 PBRSA, 7 financial)

10 MEA (CED *“only with research™)

4 MEA financial

5 CED

2 MEA financial (2008)

1 MEA financial

133 agreements in the four countries

Introduced in 2007. Active: 30 (mostly price discounts), 7 MEA
for orphan drugs

Introduced in 2006. 53 active in 2012. Declined in 2008-2011. 13
MEA for orphan drugs. Mostly CED

Introduced in 2010. 5 MEA for orphan drugs, 20 (combination of
discounts and CED)

Introduced in 2003. Peak years 2007 and 2010 then sharp decline.
25 (mostly CED)
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Table 3 (continued)

Study Dates and countries Number of agreements
Countries
Garattini et al. [39] Up to Oct 2012 29 MEAs for 25 drugs
Italy Cost sharing or price discounts (11), risk sharing (2), payment by
results (16)

Lu et al. [43] Up to July 2012 106 for Asia—Pacific regions (103 for pharmaceuticals). Little
evidence on whether agreements achieved goals (details confi-
dential)

Australia 95 agreements (21 outcomes based, 3 evidence generation, 33

Carlson et al. [40]

Ferrario et al. [41]

Yuetal. [1]

Piatkiewicz et al. [44]

South Korea
New Zealand
Up to 15 Dec 2016

UK

USA

Italy

Sweden

Australia

Up to Feb 2017

Eight countries in central and eastern Europe

UK
USA
Italy

Netherlands

France

Up to Apr 2017
USA

Up to Jan 2016. No financial schemes

UK

Italy

financial, 41 hybrid, combining pricing and conditional treat-
ment)

3 financial based

5 financial based

437 PBRSAs: 157 active, 154 expired, 26 presumed active
(<5 years since signing) and 100 presumed expired (> 5 years
since signing)

52 PBRSAs (2000-2016), 11 active, 21 financial, 13 CED, 12
performance-linked, 8 CTC. Top areas: oncology (24), rheuma-
tology (12), neurology (6)

62 PBRSAs (1997-2016), 42 active. 29 for pharmaceuticals, 21 for
devices and 12 for diagnostics. Among 33 agreements (2012—
16), 16 performance linked, 16 CED. Top areas: cardiology (19),
oncology (13)

85 PBRSAs (2007-16) 58 active. 61 performance linked, 23 finan-
cial, 17 CTC, 4 CED. Top area: oncology (65)

68 PBRSAs (2008-16). Only 5 active. 65 CED. Oncology and
endocrinology (12 each)

100 PBRSAs in 2001-15. 64 CTC, 25 financial, 9 performance
linked, 6 CED. Top areas: oncology (34), rheumatology (20),
neurology (8), pulmonary diseases (8)

Bulgaria, Croatia, Czech Republic, Estonia (237), Hungary (159),
Latvia (42), Poland and Romania (6)

Most agreements based on discounts (Estonia 230, Hungary 84
discounts and 72 payback, Latvia 29 price—volume). In general,
most are financial; very few outcome-based agreements

Patient access schemes. As of March 2013, 28 (15 simple dis-
counts), 4 were PBRSA

PBRSA. 20 (mostly for devices and surgical procedures), 4 for
drugs. Mainly CED

12 (cost-sharing scheme), 2 risk-sharing scheme, 14 payment by
results

By 2011, 26 expensive drugs and 10 orphan drugs were on the
positive list (for a 3- to 4-year follow-up to assess their outcomes
that condition reimbursement)

140 post-launch studies, among them 3 were PBRSA;; little is
known about the rest

26 PBRSAs
Top area: cardiology
Up to 2013, 148 PBRSA (most implemented in 2007-11)

(CED~ 60, the rest PBRSA and financial). Financial agreements
show growth

207 NICE drug appraisals (2001-14). More than 40% after 2010
included a confidential discount from the company to the NHS

82 therapies for 2006—15 (59% PBRSA, 33% financial, 1% both
types)
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Table 3 (continued)

Study Dates and countries Number of agreements
Countries
Darba and Ascanio [45] 2013-2018 7 MEAs

Catalonia (Spain)

Top area: oncology

CED coverage with evidence development, CTC conditional treatment continuation, MEA managed entry agreement, NHS National Health Ser-
vice, NICE National Institute for Care and Excellence, PBA performance-based agreements, PBRSA performance-based risk-sharing agreement,

PLR performance-linked agreements

*Payer provided provisional funding for the technology for use as part of a clinical study

savings of €7800 per patient (which would imply 1.7% sav-
ings in 2015 and 5.6% in 2019), and in Spain, Calleja et al.
[54] found savings of €871 for a cohort of 81 patients.

Clopes et al. [55] analysed the pay-for-performance
agreement for gefitinib signed by the Catalan Health Ser-
vice and the drug manufacturer for the period 2011-2013.
They found savings of €800 per patient, which yielded total
savings within the period of approximately €36,000. The
authors remarked on the crucial need for integrated data sys-
tems to facilitate the measurement of both health outcomes
and resources. Also in Spain, Campillo-Artero and Kovacs
[47] assessed the results of a risk-sharing contract applied to
neuroreflexotherapy (a technology to alleviate neck and tho-
rax pain) in the Balearic Islands. They reported gains >50%
in the selected clinical indicators, but financial results were
missing.

Garattini et al. [39] estimated the payments made by firms
resulting from 29 MEAs in Italy up to October 2012. They
amounted to €31.3 million, representing 5% of pharmaceuti-
cal expenditure for all agreements. They estimated manage-
ment costs of €1 million but did not report health outcomes.

Makady et al. [56] assessed the CED reimbursement
framework in the Netherlands for the period 2006-2012,
focusing on the procedures and evaluations used by the
health technology assessment agencies to recommend such
schemes. They found 49 drugs were included in this condi-
tional reimbursement system. The generated evidence was
insufficient for reimbursement for five drugs. The paper
highlighted that conditional reimbursement might be a good
strategy to promote faster market access for an innovative
drug, although health authorities should improve the design
and implementation of the programme to generate value in
clinical practice.

Han et al. [57] analysed the evolution of pharmaceuti-
cal spending to treat diabetes in South Korea in the period
2003-2012 and assessed whether the price—volume agree-
ment implemented in 2007 had been successful. They found
that the rate of growth of pharmaceutical spending decreased
and concluded that this type of agreement could be an ade-
quate tool to control long-term pharmaceutical spending.
Also in South Korea, from a more general perspective, Park

et al. [58] analysed which factors increased sales volumes
above the thresholds set in a price-volume agreement that
set price reductions if sales were 30% above a threshold
value. They found that sales of 35% of the drugs considered
(186) were above such threshold; most were drugs produced
by multinationals and of clinical utility to treat patients.

To summarise, publications assessing the financial and
health results of these contracting policies are limited. Few
present clear data relating to these aspects. Furthermore,
articles that did present data on savings under a particular
agreement addressing a specific technology indicated they
were rather small compared with the administrative burden
imposed by the contract. Analysis of these articles indicates
that assessment of this management tool requires not only
more published data but also models to understand and
estimate the advantages of such agreements and to enable
the consequences of these agreements to be compared with
those in situations without them.

3.4 Stakeholders’ Perceptions

Risk-sharing contracts include confidentiality clauses that
preclude the release of financial and clinical outcomes, mak-
ing it difficult for stakeholders (mainly health authorities) to
assess the usefulness of adopting them. Given this lack of
information, some authors have used semi-structured inter-
views and structured questionnaires to survey stakeholders’
perceptions about the pros and cons of adopting these types
of contracts.

Regarding methodology, the most frequently employed
method was a semi-structured interview based on a previous
questionnaire. One study [24] interviewed a panel of experts
attending a scientific meeting and obtained further informa-
tion via a follow-up questionnaire. The stakeholders most
frequently interviewed were industry and health administra-
tion representatives, together with clinical personnel [5, 6,
46, 55, 59-61]. These studies focussed on the interviewed
stakeholders’ real-word experiences with a particular drug
or risk-sharing contract. The main therapeutic areas involved
were oncology, immunology, central nervous system and
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cardiovascular diseases, theumatoid arthritis and multiple
sclerosis.

Most studies emphasised the importance of financial
issues in these types of agreements and remarked that they
improved the management and control of health budgets
and health outcomes because they eased market access and
reduced clinical uncertainty. Likewise, the pharmaceuti-
cal firms also saw benefits, with early market access and
improved relationships with payers. Nazareth et al. [62] used
a structured questionnaire to interview 27 experts (19 health
authorities, eight pharmaceutical industry representatives)
from the USA and five European countries (France, Ger-
many, Italy, Spain and the UK). All stakeholders perceived
that public information underestimates the number of agree-
ments signed because of the confidentiality and scant pub-
licity about agreements. They also believed the number of
agreements, especially financial agreements, would increase
over the next 5 years, as several factors favoured this trend
(creation of regulatory frameworks in several countries, new
drugs that need to prove their benefits in real-world stud-
ies, new high-cost drugs, etc.). The pharmaceutical industry
representatives considered early market access an advantage.
Among the drawbacks of these agreements, all stakehold-
ers emphasised that data management infrastructure needed
to be improved and administrative barriers relaxed. Like-
wise, they mentioned difficulties in obtaining evaluations
of the results of agreements because of their confidentiality
clauses.

Most studies mentioned stakeholders’ perceptions about
the actual difficulties in developing these types of agree-
ments. Lu et al. [5] highlighted concerns about bureaucracy,
a burden mainly for clinical personnel. Clopes et al. [55] and
Coulton et al. [24] mentioned the need for improved infor-
mation systems to manage agreements and for follow-up of
patient and clinical results. They also highlighted that better
trained personnel are needed in the preliminary negotiation
phases and in the pharmacy and clinical analysis areas of
hospitals, as corroborated by other authors [5, 6, 55, 60].
Finally, Rojas and Antonanzas [60] stated that health profes-
sionals believe risk-sharing contracts might favour the intro-
duction of personalised medicine, meaning that both para-
digms could have positive synergies in their future evolution.

4 Discussion

In the last 20 years, risk-sharing agreements have become a
useful management tool to cope with uncertainty around the
financial and clinical implications of health technologies. As
Piatkiewicz et al. [44] mentioned, the fluctuations in the evo-
lution of risk-sharing agreements are related to the push for
value-based-pricing in each healthcare system. Value-based
pricing, coverage with evidence and risk-sharing contracts
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have become three related concepts. The latter facilitate mar-
ket access for expensive drugs, the efficacy of which has
yet to be fully demonstrated when the development of the
drug is rather immature. Moreover, although the efficacy
may be known in some cases, uncertainties remain regard-
ing the administration of the drug in real-world settings,
and the effectiveness is not well-known. Again, risk-sharing
contracts ease market access for these drugs. However, as
drawbacks, some stakeholders suspect this tool may help
pharmaceutical firms finance with public funds further
research that they would otherwise have to fund themselves
[12] and may disincentivise the development of new drugs
because of uncertainties for laboratories about their future
income stream [4].

Taxonomies of risk-sharing agreements have evolved in
the 2010-2017 period, from rather simple classifications to
more sophisticated agreements that are classified according
to the level of decision. Our systematic review of the litera-
ture revealed that, nowadays, there is a concise and widely
accepted taxonomy for these contracts, that distinguishes
between financial and pay-for-performance agreements.
These agreements have been most widely used in the USA,
UK, Italy and Australia.

Stakeholders perceive that financial agreements are
widely used, although the reviewed articles also reported
finding many pay-for-performance agreements, especially
articles focused only on this kind of agreement. They con-
sidered that these contracts favour faster market access and
help protect public health budgets [62]. It may be that typi-
cal price—volume agreements do not need to be publicised
as they do not require the approval of committees or cen-
tral authorities, whereas pay-for-performance agreements
require active involvement by stakeholders and have more
visible health consequences. However, we found no study
that showed the relative proportion of each class of agree-
ment in a given jurisdiction. Furthermore, there is no public
registry for either type of agreement in most countries. The
exception is Italy and England, where AIFA and NICE list
the agreements signed each year [48, 49]. Although those
registries do not include all the terms of the contracts, they
do at least provide knowledge about the drugs under such
arrangements. More countries could mirror this initiative
and incorporate more details of the contracts to learn from
the experience.

Regarding the evaluation of results from either the finan-
cial or the health perspective, few agreements have been
assessed. To do this, we need comprehensive databases with
information on clinical outcomes, health resource utilisation
and expenditures. Better knowledge of the effects of these
agreements would help improve the design of future agree-
ments. Garrison et al. [3], leading an International Society
for Pharmacoeconomics and Outcomes Research (ISPOR)
task force, reviewed some of the existing agreements and
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proposed a good practice guide; they highlighted the need to
assess the agreements and publish their outcomes on the evi-
dence of drug effectiveness as well as their final results. In
this regard, in addition to data, we need to develop specific
models, as Fagnani et al. [52] and Kanavos et al. [4] pointed
out, because estimating the gains derived from the agree-
ment requires comparison with results in a counterfactual
scenario without such an agreement. So far, no guidelines
exist for how to proceed with this type of modelling, and the
few papers reviewed that showed any financial results had
no clear comparator to validate their findings.

Theoretical economic modelling of risk-sharing agree-
ments has been rare. We believe that theoretical economic
models applied to risk-sharing contracts should be devel-
oped, as these models could provide insights that could be
useful for the implementation of contracts. If there is a les-
son to be learned from the theoretical literature, it would be
that each situation should be carefully examined to deter-
mine the suitability of using a risk-sharing contract and, if
deemed desirable, its details. Likewise, their application will
depend on whether it is possible to observe and verify the
ex-post values of the variables and parameters (number of
patients treated, real efficacy of the drug, prevalence, price,
monitoring costs, patients cured, etc.) on which the pay-
ments are contingent, as well as on the existence of pri-
vate information available to the stakeholders. For future
research, it could be interesting to integrate both types of
uncertainty (financial and clinical) in one model and analyse
when it would be better to use a price—volume or a pay-
for-performance agreement. None of the reviewed articles
focused on CED agreements. Thus, it could also be interest-
ing to study when a firm would prefer this type of market
access or another type of entry agreement.

Regarding the evolution of these agreements over
time, we observed that they are growing in number, and
more countries are adopting them. However, the pace of
their introduction varies across modalities (i.e. faster for
price—volume agreements and slower for pay-for-perfor-
mance agreements). Furthermore, these agreements are
more common in oncology, an area in which the new par-
adigm of personalised medicine is being applied. Hence,
we anticipate that the growing tendency to use risk-sharing
agreements will be reinforced by the personalisation of treat-
ments, as this requires tests and follow-up registries, both
relevant elements for terms of the agreements [60].

4.1 Limitations

We performed our literature search in the MEDLINE-Pub-
Med database, following criteria by Yu et al. [1]. However,
the search could also have been performed in other existing
databases (e.g. Embase, Scopus and Web of Science). We
acknowledge that MEDLINE-PubMed has been commonly

used by many other authors for similar purposes to identify
papers in this area. Embase contains publications from both
developed and other countries, where these risk-sharing con-
tracts are less likely to be implemented. Hence, we estimated
that the potential papers not captured by MEDLINE-Pub-
Med would be very few given the objectives of our research.
(See, for instance, Lam et al. [63] for a discussion on these
databases.) Scopus and Web of Science are general data-
bases that also cover other scientific areas and therefore,
may exclude some biomedical publications, the targets of
our review. Publications in languages other than English
and Spanish were not considered, what might have excluded
some useful articles.

5 Conclusions

Given our research, we acknowledge that risk-sharing con-
tracts have been increasingly used over the last 15 years.
More countries are using this managerial tool, and some
countries are witnessing an increase in the number of
signed contracts. Furthermore, several factors will favour
their future use: wider application of precision medicine
and value-based pricing, swiftly increasing drug prices and
budgetary constraints. To facilitate their future use, national
and international registries and databases with information
about the terms of the contracts as well as their financial and
clinical outcomes would be desirable. Thus, we conclude
that these types of agreements have a promising future.
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