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Abstract

Background Combination therapies are increasingly central to modern pharmacotherapy, particularly in oncology and other
high-burden diseases. However, pharmaceutical pricing and reimbursement systems remain largely designed for single-
product-single-indication interventions. When multiple patented medicines are used together, especially when owned by
different manufacturers, conventional pricing frameworks may struggle to align prices with the value of the combination
while preserving incentives for innovation and timely patient access.

Objective To identify, describe, and critically assess the methods, models, and policy frameworks proposed in the literature
to establish prices for combination therapies, with particular attention to value attribution mechanisms, cost-sharing arrange-
ments between manufacturers, and budget impact considerations.

Methods A systematic literature review was conducted in accordance with PRISMA guidelines and a pre-registered Open
Science Framework protocol. Searches were performed in MEDLINE, Scopus, Web of Science, EconLit, CRD databases,
and grey literature sources for publications up to July 2025. Eligible studies analysed pricing approaches, economic models,
reimbursement mechanisms, or policy frameworks relevant to combination therapies, including more recent multi-indication
pricing literature. Given the heterogeneity of the literature, findings were synthesized using a structured narrative and the-
matic approach.

Results Sixty-nine studies met the inclusion criteria. The literature was dominated by conceptual and policy analyses, with
relatively few empirical or implementation-oriented studies. Value attribution emerged as the central methodological chal-
lenge in pricing combination therapies. Several complementary approaches were proposed to operationalise value attribu-
tion, including adaptations of indication- or pathway-based pricing, manufacturer cost-sharing arrangements, managed entry
agreements, and outcome-based reimbursement mechanisms. Empirical evidence suggests that health systems continue to
rely primarily on pragmatic and often partial solutions rather than fully specified pricing frameworks. A complementary
review of the multi-indication pricing literature indicates that, although the two fields address different pricing problems,
they share important methodological and institutional lessons that can inform the development of pricing frameworks for
combination therapies.

Conclusions The literature provides a growing repertoire of conceptual approaches for pricing combination therapies but
limited empirical evidence on implementation. Pricing frameworks should place value attribution at their core while com-
bining complementary policy mechanisms adapted to national pricing and reimbursement systems. Lessons from multi-
indication pricing provide a valuable foundation but require additional governance mechanisms to address value attribution,
multi-manufacturer negotiation, and implementation challenges specific to combination therapies.
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Key Points for Decisions Makers

This study provides one of the first comprehensive syn-
theses of pricing frameworks for combination therapies,
linking them to the more developed literature on multi-

indication pricing.

It identifies a clear gap between sophisticated conceptual
models and their limited real-world implementation,
showing that current systems rely on fragmented and
pragmatic solutions.

The findings offer a structured policy roadmap and
highlight the need for new institutional and negotiation
mechanisms to align prices with value while ensuring
sustainable access and innovation.

1 Introduction

Combination therapies are reshaping the landscape of phar-
maceutical innovation and clinical practice. In several thera-
peutic areas, most notably oncology, infectious diseases, and
immunology, treatment strategies increasingly rely on the
concurrent use of multiple medicines targeting complemen-
tary biological pathways. By addressing disease mechanisms
simultaneously, combination regimens often achieve better
outcomes than monotherapies, including improved survival,
delayed disease progression and reduced emergence of
resistance. Landmark examples such as combination antiret-
roviral therapy for human immunodeficiency virus (HIV)
and artemisinin-based combination therapies for malaria
illustrate the transformative potential of multi-component
treatment strategies, while also highlighting persistent chal-
lenges related to affordability and equitable access [1, 2].
Despite their clinical relevance, combination therapies
pose fundamental challenges for pharmaceutical pricing and
reimbursement systems, as well as for health technology
assessment (HTA) frameworks. Existing pricing and HTA
frameworks were developed primarily for single medicines
assessed independently (and per indication). By contrast,
combination therapies involve multiple products whose
therapeutic values arise from their joint use, and sometimes,
these products are used for multiple indications in isolation
or with other medicines. Conventional pricing approaches
may therefore struggle to ensure that prices reflect the value
of the combination while preserving appropriate incentives
for innovation and market entry [3, 4]. These challenges are
particularly acute when the medicines included in a com-
bination are developed by different manufacturers, raising
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complex questions regarding value attribution, revenue allo-
cation, and negotiation structures.

Evidence from European policy discussions suggests
that these challenges are already affecting patient access.
Recent analyses indicate that access to on-patent oncology
combinations may lag behind access to oncology medicines
more broadly, partly because pricing and reimbursement sys-
tems are not well configured for multi-component regimens
[5]. As the pipeline of combination therapies continues to
expand, particularly in oncology and precision medicine, the
need for workable pricing approaches is becoming increas-
ingly urgent.

A central methodological challenge concerns the attribu-
tion of value across the individual components of a combina-
tion therapy. Because the clinical benefit is jointly produced,
allocating incremental value (usually measured as ‘health
outcomes’) to each component is inherently complex and
sensitive to assumptions regarding therapeutic synergy,
sequencing of treatment lines, and the availability of robust
clinical evidence. Several conceptual frameworks have
been proposed to address this issue, including symmetric
attribution models, proportional allocation approaches, and
outcome-based attribution mechanisms [3, 4, 6]. Moreover,
countries use different types of evaluation models, although
broadly speaking, models are either based on ‘efficiency’
(i.e., cost-effectiveness or cost-utility) or on added clinical
value (and where the price depends partly on this added
clinical value). This is important to consider as the proposed
conceptual models for combination therapies can be country-
dependent. Still, stakeholders increasingly emphasise that
value attribution alone is unlikely to resolve access barriers
unless accompanied by pricing and negotiation mechanisms
capable of accommodating multiple manufacturers [5].

Uncertainty in the clinical evaluation of combination
therapies further complicates value assessment. While the
overall effectiveness of a combination regimen may be well
established, the available evidence often does not permit a
robust estimation of the marginal contribution of each indi-
vidual component, which may depend substantially on the
study design and the availability of evidence on individual
treatment effects [7]. This creates uncertainty for value attri-
bution and complicates pricing and reimbursement deci-
sions, particularly when prices are expected to reflect the
relative contribution of each medicine to the overall thera-
peutic benefit.

Affordability considerations add a further layer of com-
plexity. Combination therapies can increase treatment costs
substantially, particularly when several patented medicines
are used concurrently. Budget impact analyses have long
highlighted that the adoption of high-cost combination
therapies must be considered within the constraints of fixed
healthcare budgets and competing resource priorities [8].
More recent policy discussions confirm that affordability
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pressures remain a major barrier to timely patient access,
especially for free-dose oncology combinations involving
multiple on-patent agents [5, 9].

Importantly, the policy challenges associated with combi-
nation therapies resemble those previously documented for
multi-indication medicines, in which a single product gener-
ates heterogeneous value across different clinical uses. Previ-
ous work, including the systematic review by Campillo et al.
[10], showed how conventional single-price frameworks may
struggle to accommodate such heterogeneity. Since then, the
literature on multi-indication pricing has expanded consider-
ably, including empirical analyses of cross-country variation
in pricing and reimbursement practices [11]. However, the
implications of these developments for the pricing of com-
bination therapies remain insufficiently synthesised.

Combination therapies also introduce additional layers of
complexity beyond those observed in multi-indication pric-
ing, including the need for coordination between multiple
manufacturers, potential competition law constraints, and
the absence of established multi-party negotiation pathways.
Without policy adaptation, these challenges may weaken
incentives for investment in combination development and
ultimately constrain future therapeutic innovation.

Against this background, this systematic review aims to
identify, describe, and critically assess the methods, mod-
els, and policy frameworks proposed to establish prices for
combination therapies, with particular attention to value
attribution mechanisms, cost-sharing arrangements between
manufacturers, and budget impact considerations. In doing
so, the review seeks not only to synthesise a fragmented
literature but also to clarify the extent to which existing pric-
ing approaches can be adapted to combination therapies and
where new policy solutions are required.

2 Methods
2.1 Study Design and Reporting Framework

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [12] guidelines and followed
a pre-registered protocol in the Open Science Framework
(OSF,; https://osf.io/8byr3). The review builds on prior work
on pricing of multi-indication medicines and extends the
analysis to the pricing of combination therapies.

2.2 Eligibility Criteria

Studies of any design were eligible if they proposed,
described, analysed or evaluated pricing methods, economic
frameworks, or policy approaches relevant to combination
therapies.

Eligible sources included: peer-reviewed journal articles,
health technology assessment (HTA) reports, policy papers,
case studies, methodological contributions and, expert com-
mentaries. Conference abstracts without an available full-
text publication were excluded due to insufficient methodo-
logical detail.

Studies were required to address at least one of the fol-
lowing analytical domains: (a) value attribution across
components of combination therapies; (b) pricing or reim-
bursement mechanisms for multi-component regimens; (c)
cost-sharing arrangements between manufacturers; and (d)
budget impact or affordability considerations specific to
combination treatments.

2.3 Information Sources and Search Strategy

A comprehensive literature search was conducted across
multiple bibliographic databases and grey literature sources.
The primary search was conducted in MEDLINE via Pub-
Med, including Daily Update, Epub Ahead of Print, In-
Process and non-indexed citations (coverage from 1946 to
present).

The MEDLINE strategy combined controlled vocabulary
and free-text terms related to combination therapies and
economic evaluation, using the following core structure:
(combination) AND (treatment* OR therap* OR regim*
OR medicine*) AND (valu* OR cost* OR pay* OR pric*
OR access OR eval* OR priorit* OR reimb* OR anal* OR
commerc* OR economic*)

Noise terms unrelated to the pharmaceutical context
were excluded. No study-type filters or language limits
were applied, and results were limited to publications avail-
able up to July 2025. The search strategy was subsequently
adapted to the syntax of additional databases, including:
Scopus, Embase, Web of Science, EconLit, the Centre for
Reviews and Dissemination (CRD) databases (Database of
Abstracts of Reviews of Effects [DARE], HTA, and National
Health Service Economic Evaluation Database [NHS EED])
and, the ASCO proceedings database. To capture relevant
policy documents and non-indexed literature, grey literature
searches were conducted using Google and Google Scholar,
applying equivalent keywords and date limits. In addition,
a small number of potentially relevant publications were
identified through expert recommendation from researchers
active in the field of pharmaceutical pricing and reimburse-
ment and were assessed for eligibility using the same inclu-
sion and exclusion criteria as records retrieved through the
database searches. Duplicate records across databases were
removed prior to screening. Formal backward and forward
citation tracking (snowballing) was not undertaken because
the search strategy was designed to be highly comprehen-
sive, combining multiple bibliographic databases with

A\ Adis


https://osf.io/8byr3

M. Trapero-Bertran et al.

extensive grey literature searches to maximise coverage of
the available evidence.

Because of the conceptual overlap between multi-indica-
tion pricing and combination therapy pricing, an additional
targeted update of the literature on pricing of multi-indica-
tion medicines was conducted. This update was built on a
previous systematic review on pricing of multi-indication
drugs published by Campillo et al (2020) [10], in which
several of the authors of the present study were involved.
The update covered publications from September 2018 to
July 2025 and was performed in PubMed, Scopus, Web of
Science and EconLit using indication-specific terminol-
ogy. The purpose of this supplementary search was two-
fold: first, to update the evidence on pricing approaches for
multi-indication medicines since the publication of the ear-
lier review; and second, to examine whether the economic
and policy challenges identified for these products—par-
ticularly the presence of heterogeneous therapeutic value
across uses and the difficulty of aligning prices with use-
specific benefits—also arise in the context of combination
therapies. This approach allowed us to explore the extent to
which the analytical and policy frameworks, developed for
multi-indication medicines, may inform pricing strategies
for combination treatments.

2.4 Study Selection

Study selection was conducted in two stages: title and
abstract screening followed by full-text review. Screening
was performed independently by two reviewers (JS and
MTB; CMS and JMF) working in pairs. Disagreements
regarding study eligibility were resolved through discus-
sion and, when necessary, consultation with a third reviewer
(MTB or CMS).

The study selection process followed PRISMA reporting
standards, and the final selection of studies was summarised
in a PRISMA flow diagram.

2.5 Data Extraction

A standardised data extraction template was developed a
priori and piloted on a subset of included studies. Extracted
information covered nine analytical domains: (1) biblio-
graphic metadata; (2) clinical characteristics of the combina-
tion regimen (including backbone and add-on components);
(3) clinical outcomes and value metrics (including QALY's
and incremental cost-effectiveness ratios); (4) pricing and
cost structures; (5) value attribution methods; (6) govern-
ance and regulatory context; (7) equity and accountability
considerations; (8) methodological quality indicators; and,
(9) general analytical notes.

Key technical concepts—including backbone therapy, add-
on components, single-pill combinations (SPC), separate-pill
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regimens (SAP), and “not cost-effective at zero price”
(NCZP)—were harmonised using a predefined glossary to
ensure consistency across studies.

Data extraction was performed independently by two
reviewers (JS and MTB; CMS and JMF), with cross-checking
to ensure accuracy and completeness. For empirical case-study
articles in which detailed regimen-level information was avail-
able, structured data were compiled into a dedicated analyti-
cal database. These data were analysed descriptively using
Microsoft Excel and, where appropriate, Stata software, to
explore patterns in value attribution, pricing structures, and
cost-effectiveness outcomes across combination therapies.

2.6 Data Synthesis

Given the substantial heterogeneity of study designs and the
predominantly conceptual nature of the literature, a meta-
analysis was not considered appropriate. Instead, findings
were synthesised using a structured narrative and thematic
approach. Studies were grouped into major analytical cat-
egories reflecting the main pricing frameworks identified
in the literature, including: (a) value attribution models; (b)
adaptations of indication-based pricing; (c) cost-sharing
and multi-manufacturer arrangements; (d) budget impact
and financial control mechanisms; and (e) governance and
negotiation frameworks.

Particular attention was given to the practical feasibility
of proposed approaches, their data requirements, and their
implications for HTA decision making, payer affordability,
and incentives for pharmaceutical innovation.

2.7 Quality Appraisal

Given the diversity of study designs included in the review—
ranging from non-empirical studies and policy analyses to
empirical studies—no single formal risk-of-bias tool was
considered applicable across all studies.

Instead, methodological quality was assessed descrip-
tively using predefined indicators, including the adequacy
of clinical endpoints, transparency of modelling assump-
tions, handling of uncertainty, robustness of extrapolation
methods, and reporting of responder heterogeneity.

Quality considerations were incorporated into the nar-
rative synthesis and were used to contextualise the strength
and limitations of the available evidence.

3 Results
3.1 Study Selection

The systematic literature search identified 5718 records
from electronic databases and registers, complemented by
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12 additional records identified through other sources, yield-
ing a total of 5730 records related to combination therapies.
(Fig. 1).

After removal of 4173 duplicate records, 1557 records
remained for title and abstract screening. Of these, 1478

records were excluded for not addressing combination
therapies or not analysing pricing or reimbursement issues.
The main reasons for exclusion were: studies not addressing
combinations of medicines (n = 577), studies not addressing
medication pricing and/or reimbursement (n = 866), and

Fig.1 Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 flow diagram for databases, registers and
other sources. Source: Authors’ own elaboration; the flow diagram
summarises the study selection process according to the PRISMA
2020 statement, from literature identification to final inclusion. Rea-
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conference posters or communications presented at scientific
meetings (n = 35).

Following screening, 79 records were retrieved for full-
text assessment. After full-text review, 17 records were
excluded, primarily because they did not provide sub-
stantive information on combination therapies or pricing
mechanisms. A total of 62 studies were ultimately included
in the qualitative synthesis (see S1 for the complete list of
references).

3.2 Characteristics of the Included Studies

The included literature covers a wide range of analytical
approaches, reflecting the evolving nature of the debate on
the pricing of combination therapies.

Most studies were conceptual or policy-oriented, pro-
posing frameworks or discussing institutional challenges
associated with pricing medicines used in combination. A
smaller number of studies provided economic modelling,
examining strategic interactions between manufacturers
or welfare implications of alternative pricing mechanisms.
Only a limited subset of studies described empirical case
studies or real-world examples of pricing arrangements for
combination therapies.

As shown in Table 1, the literature is dominated by (1)
conceptual and policy analyses, reflecting the fact that pric-
ing frameworks for combination therapies remain under
development in most health systems; (2) oncology, reflect-
ing the importance of combinations in this therapeutic area.

3.3 Empirical Evidence and Policy Implementation
Examples

To complement the broader conceptual literature, Table 2
summarises the ten empirical case studies and policy

Table 1 Characteristics of the included studies (n = 62)

Study type No. studies Percentage

Conceptual/policy analyses 27 44%

Economic modelling studies 13 21%

HTA/reimbursement analyses 12 19%

Empirical case studies or policy 10 16%
implementation examples

Therapeutic focus

Oncology 41 (66%)

Other therapeutic areas 21 (34%)

Source: Authors’ own elaboration

The studies were classified according to their predominant study
design and therapeutic focus to provide an overview of the evidence
base included in this review

HTA health technology assessment
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implementation examples identified in the review. Although
heterogeneous in design and scope, these studies provide
the clearest available evidence on how pricing and reim-
bursement challenges related to combination therapies have
been addressed in practice. Taken together, they show that
real-world decision making has relied less on fully specified
pricing frameworks than on pragmatic instruments, includ-
ing subsidies, procurement strategies, managed entry agree-
ments, evidence-development arrangements, competition-
law accommodations, and country-specific reimbursement
mechanisms. Also, it is important to note that only 3 of the
10 studies relate to oncology, which reflects that this type of
literature is still scarce in this field even though it dominates
the more general literature.

These studies suggest that implementation in practice is
generally driven by affordability management, access preser-
vation, and institutional feasibility, rather than by the formal
application of a single value-attribution framework. They
also illustrate that the policy problem differs across settings.
In some cases, the key issue concerns the retail price of the
combination regimen; in others, the main challenge relates
to the distribution of costs across individual components of
the combination; and in still other cases, the primary barrier
concerns the legal or procedural feasibility of negotiating
pricing arrangements across multiple manufacturers.

3.4 Value Attribution: Conceptual Approaches
and Implementation Mechanisms

The literature consistently identifies value attribution as
the central methodological challenge in the pricing of com-
bination therapies. The fundamental question is how the
incremental therapeutic value generated by a combination
should be attributed across its individual components so that
prices appropriately reflect each medicine's contribution to
the overall clinical benefit.

To operationalise this objective, the literature proposes
several complementary approaches. Rather than representing
mutually exclusive pricing frameworks, these approaches
address different dimensions of the pricing problem and
may be combined within the same pricing and reimburse-
ment strategy. Figure 2 presents the conceptual relationships
between these approaches, while Table 3 summarises their
main characteristics, policy objectives, and implementation
challenges.

First, value attribution models provide the methodologi-
cal basis for estimating and allocating the incremental thera-
peutic value generated by a combination therapy across its
individual components. These models attempt to determine
how much of the observed health benefit should be attributed
to each medicine within the regimen, thereby allowing the
price of each component to reflect its contribution to the
overall clinical outcomes.
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Fig.2 Conceptual framework for value attribution in combination
therapy pricing. Source: Authors' own elaboration. Graphical design
developed with the assistance of ChatGPT (OpenAl); the figure
illustrates the conceptual relationships between the main approaches
proposed to operationalise value attribution in combination therapy

Table 3 Main pricing frameworks proposed for combination therapies

pricing. It shows how complementary implementation approaches,
enabling conditions, and expected policy outcomes interact within a
pricing and reimbursement strategy. HTA health technology assess-
ment

Pricing framework

Core principle

Main policy objective

Key implementation challenge

Value attribution models

Indication/pathway-based pricing

Manufacturer cost-sharing agree-
ments

Budget caps and managed entry

agreements

Outcome-based pricing

Allocate incremental therapeutic
value across medicines in the
combination

Adjust prices according to treat-
ment context or therapeutic
pathway

Share revenues between manu-
facturers contributing to the
combination

Use financial agreements to con-
trol expenditure

Link payment to real-world per-
formance

Align prices with each product’s
contribution to health outcomes

Reflect heterogeneous value
across treatment uses

Facilitate cross-company col-
laboration

Manage affordability and uncer-
tainty

Align reimbursement with
observed outcomes

Requires robust clinical and eco-
nomic evidence

Administrative complexity

Negotiation and competition issues

Limited transparency

Data infrastructure requirements

Source: Authors’ own elaboration

The frameworks presented are conceptual approaches identified in the literature and should not be interpreted as mutually exclusive. In practice,
several approaches may be combined within the same pricing and reimbursement strategy

Second, the literature explores adaptations of indica-
tion- or pathway-based pricing. Although originally devel-
oped for multi-indication medicines, these approaches
provide useful methodological lessons for combination
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therapies by illustrating how prices may be adjusted
according to treatment context or therapeutic pathway
when therapeutic value varies across clinical settings.
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Third, several studies propose manufacturer cost-sharing
agreements, particularly for combination therapies involving
medicines developed by different companies. These arrange-
ments seek to distribute revenues across manufacturers in a
manner that is consistent with the value attributed to each
component of the combination.

Fourth, managed entry agreements and budget control
mechanisms are frequently discussed as complementary
implementation tools. Financial caps, conditional reimburse-
ment arrangements, and risk-sharing agreements can help
manage uncertainty, affordability, and expenditure while
facilitating access to high-cost combination therapies.

Finally, outcome-based reimbursement schemes have
been proposed to align payment with observed patient out-
comes in routine clinical practice. By linking reimburse-
ment to real-world effectiveness, these approaches may help
reduce uncertainty and support the practical implementation
of value attribution principles.

3.5 Implementation Challenges

Although the methodological sophistication of proposed
pricing frameworks has increased in recent years, their
real-world implementation remains limited. The literature
consistently highlights several structural barriers that com-
plicate the operationalisation of pricing models for combina-
tion therapies.

A first major challenge concerns the availability of appro-
priate clinical evidence. Value attribution models and out-
come-based payment schemes rely on detailed clinical and
economic evidence to determine the contribution of each
medicine within a combination regimen. However, many
combination therapies have never been evaluated against
their individual components in monotherapy, making it dif-
ficult to isolate the incremental contribution of each med-
icine. As a result, the evidence required to support value
attribution is often unavailable or difficult to generate within
conventional clinical trial designs.

Second, legal and governance constraints may limit the
feasibility of certain pricing arrangements, particularly when
they involve coordination between multiple manufacturers
or require deviations from existing pharmaceutical pricing
regulations.

Third, the literature emphasises coordination challenges
between manufacturers, especially in situations where com-
bination therapies involve products developed by different
companies. Negotiating value attribution and revenue shar-
ing in such cases can be complex and may raise competition
antitrust concerns.

Finally, several studies highlight the difficulty of inte-
grating new pricing models within existing HTA and reim-
bursement frameworks, which are typically designed for

single-product (single-indication) evaluations rather than
multi-component treatment regimens.

3.6 Lessons from the Multi-Indication Pricing
Literature for Combination Pricing

To complement the review of pricing frameworks for com-
bination therapies, we conducted an updated review of the
literature on multi-indication pricing published since the
systematic review by Campillo et al. [10]. The objective was
not to perform a second systematic review as an independ-
ent research question, but rather to identify methodologi-
cal and policy lessons from the multi-indication literature
that could inform the pricing of combination therapies. The
study selection process for this complementary review is
illustrated in the PRISMA 2020 flow diagram (Fig. 3). Eight
studies were ultimately considered directly relevant because
they addressed conceptual, methodological, or policy issues
applicable to combination pricing (Table S3).

The updated literature confirms that multi-indication pric-
ing and combination pricing share an important common
challenge: aligning pharmaceutical prices with heterogene-
ous therapeutic value. However, the source of this heteroge-
neity differs between the two contexts. In multi-indication
pricing, heterogeneity arises because the same medicine
delivers different value across indications. In combination
therapies, heterogeneity arises because the overall therapeu-
tic benefit is jointly generated by multiple medicines, requir-
ing that value be attributed across individual components
before prices can be determined.

Despite these differences, several lessons from the multi-
indication literature appear directly relevant to combination
therapies. First, recent empirical evidence confirms that
a single-price approach may generate inefficient launch
sequencing, weak alignment between price and clinical ben-
efit, and affordability pressures as indications expand. Sec-
ond, the literature shows that health systems rarely imple-
ment pure indication-specific pricing. Instead, they rely on
pragmatic mechanisms such as confidential discounts, man-
aged entry agreements, weighted pricing approaches, and
outcome-based reimbursement to better align prices with
heterogeneous value while maintaining administrative feasi-
bility. These experiences provide useful methodological and
institutional lessons for combination pricing.

At the same time, the updated review also highlights the
limits of transferring these approaches directly to combina-
tion therapies. Whereas multi-indication pricing primarily
concerns allocating value across different uses of a single
medicine, combination pricing introduces additional chal-
lenges that are largely absent from the multi-indication
literature, including value attribution across multiple
products, coordination between manufacturers, revenue-
sharing arrangements, competition law considerations,
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Duplicate records removed before

screening (n = 473)

Records excluded (n = 458)

Excluded because they were conference
abstracts or did not provide any additional

information beyond that already identified in
the included studies in relation to multi-
indication and combination therapy pricing

Reports excluded (n =40)
Excluded because they were conference
abstracts or did not provide any additional

Identification of studies via databases
and registers (n = 998)
g PubMed&Medline = 205
'(-l-'-“ Web of Science = 390
;}:’ Scopus =397
‘B Econlit=6
c
)
e
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v
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Records screened
(n= 526)
\ 4
0o Records sought for retrieval
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(n=48)
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T . . .
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Fig.3 Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 flow diagram for the complementary liter-
ature review on multi-indication pricing. Source: Authors’ own elabo-
ration; The figure summarises the identification, screening, eligibility

and multi-party negotiation mechanisms. Consequently,
the approaches developed for multi-indication medicines
should be regarded as an important conceptual foundation
rather than a complete solution for pricing combination
therapies. Overall, the updated review supports the view
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information beyond that already identified in
the included studies in relation to multi-
indication and combination therapy pricing

assessment, and inclusion of studies retrieved through the updated
search on multi-indication pricing. It illustrates the study selection
process undertaken to identify publications relevant to the relation-
ship between multi-indication and combination therapy pricing

that combination pricing should build on the methodologi-
cal tools and institutional experience already developed for
multi-indication medicines, while recognising that combina-
tion therapies require additional governance mechanisms to
address their unique economic and institutional challenges.
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4 Discussion

This systematic review synthesises the emerging literature
on pricing frameworks for combination therapies and pro-
vides a structured overview of the conceptual models, pol-
icy proposals, and applied evidence currently available. To
our knowledge, it is among the first systematic reviews to
bring together the literature on combination therapy pric-
ing while explicitly linking it to the more mature debate
on multi-indication pricing. This linkage is particularly
important because the multi-indication literature provides
the strongest currently available evidence that a uniform
price can generate inefficient launch patterns, weak align-
ment between price and clinical benefit, and increasing
affordability pressures as indications expand. Combination
therapies intensify each of these challenges while introduc-
ing additional issues related to bargaining power, comple-
mentarity, and value attribution across manufacturers. Our
findings therefore suggest that combination-pricing policy
should not be developed in isolation but should build on
the methodological tools, data requirements, and institu-
tional lessons already established in the multi-indication
field, while recognising that combination therapies require
additional governance mechanisms beyond those currently
available for multi-indication pricing. Overall, the find-
ings highlight both the increasing policy relevance of com-
bination therapies and the substantial difficulties health
systems face in aligning pharmaceutical prices with the
therapeutic value generated by multi-component treatment
regimens. A first key finding is the marked predominance
of conceptual and methodological contributions relative
to empirical evidence. Most studies proposed analytical
frameworks or discussed policy approaches rather than
documenting routine implementation. This suggests that
the field remains at an intermediate stage of development:
the problem is well recognised, several candidate solutions
have been proposed, but few have been operationalised in
a systematic and transparent manner. A central message
of the review is therefore that no single access framework
has yet emerged as a dominant or operationally validated
solution for combination therapies. This likely reflects not
only the early stage of development of the field, but also
the context-specific nature of policy responses, as appro-
priate solutions may vary across countries depending on
institutional, regulatory, and health system characteristics.

Second, the review underscores the central impor-
tance of value attribution. Because the therapeutic ben-
efit of a combination arises from the interaction between
multiple medicines, allocating incremental value across
individual components represents a fundamental meth-
odological challenge. The literature proposes a range of
possible approaches, including proportional allocation

of incremental value, symmetric attribution models, and
outcome-based payment arrangements. However, even
where these approaches appear conceptually sound, they
typically require detailed clinical and economic evidence
and may entail complex negotiations between manufactur-
ers and payers.

Third, the findings reinforce the relevance of insights
from the literature on multi-indication pricing. Both domains
share a common underlying policy challenge: the misalign-
ment between a uniform product price and heterogeneous
therapeutic value across treatment contexts. In multi-indi-
cation pricing, heterogeneity arises because the same medi-
cine delivers different value across indications. In combina-
tion pricing, heterogeneity arises because the value of one
medicine depends on the presence of another (or others) and
because the value of the overall regimen must be allocated
across components. The multi-indication literature therefore
provides an important conceptual and practical foundation,
but it does not fully resolve the additional governance and
bargaining problems introduced by multi-manufacturer
combinations.

At the same time, combination therapies raise challenges
that are not merely methodological but institutional. The
need to allocate revenues across products developed by dif-
ferent manufacturers creates difficulties related to bargaining
dynamics, competition law, confidentiality, and multi-party
governance [13, 14]. In economic terms, this resembles a
complementary-monopoly problem, in which decentralised
pricing of jointly necessary inputs can lead to supra-optimal
aggregate prices and underuse of socially valuable treatment
combinations [13]. A game-theoretic perspective helps to
clarify why these difficulties arise: when two or more firms
supply complementary products that must be used together,
each manufacturer may seek to maximise its own return
without fully internalising the effect of its pricing decision
on the affordability and uptake of the overall regimen [13].
As a result, even theoretically attractive frameworks may
fail in practice unless supported by legal, contractual, and
administrative mechanisms capable of enabling implemen-
tation [3, 4, 13, 14]. In this context, some health systems
have begun to explore structured approaches to address
these challenges; for example, the UK has proposed formal
negotiation frameworks to facilitate agreements between
manufacturers and payers while remaining compliant with
competition law [15].

The review also highlights the growing importance of
affordability and budget impact considerations. As the num-
ber of high-cost combination therapies increases, particu-
larly in oncology, health systems are becoming increasingly
concerned about the cumulative budgetary implications of
multi-drug regimens. This has fuelled interest in managed
entry agreements, financial caps, and outcome-based reim-
bursement models that can help manage uncertainty and
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expenditure while preserving patient access. A further chal-
lenge here will also be to devise a system to appropriately
share the relevant arrangements across different products
and companies.

Taken together, the findings suggest that sustainable pric-
ing frameworks for combination therapies will require insti-
tutional innovation as well as methodological refinement.
Health systems may need to combine value-based pricing
principles with new contractual arrangements, data infra-
structures capable of monitoring outcomes and utilisation,
and governance mechanisms that support coordinated nego-
tiation across manufacturers.

4.1 Limitations

This review has several limitations. First, the literature on
pricing frameworks for combination therapies remains rela-
tively limited and heterogeneous, which constrains the abil-
ity to draw definitive conclusions regarding the comparative
effectiveness of specific policy approaches. Second, many
of the included studies were conceptual or methodological
rather than empirical, reflecting the early stage of develop-
ment of this field and limiting the availability of real-world
implementation evidence. Third, although the search strat-
egy was designed to be comprehensive and included mul-
tiple databases and grey literature sources, some relevant
policy discussions, confidential pricing arrangements, or
unpublished negotiation practices may not be captured in
the publicly available literature. Finally, given the diversity
of study designs and source types, the review relied on a
structured narrative synthesis rather than formal quantita-
tive pooling.

Despite these limitations, the review provides a compre-
hensive synthesis of the available evidence and identifies
the principal methodological, institutional, and policy chal-
lenges that will need to be addressed as combination thera-
pies become more prevalent.

5 Policy Implications for Pricing
Combination Therapies

The findings of this review suggest several policy consid-
erations for health systems seeking to address the pricing
challenges associated with combination therapies. Although
the literature remains dominated by conceptual contributions
and empirical evidence is still limited, a number of practical
lessons emerge regarding how pricing frameworks for com-
bination therapies might be operationalised in real-world
health systems.

First, health systems need to strengthen their ability to
measure and monitor value at the level of specific treatment
uses. Combination therapies often generate heterogeneous
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clinical value across patient populations and treatment con-
texts. Robust systems for tracking treatment use, clinical out-
comes, and economic value are therefore essential to support
more differentiated pricing approaches and to ensure that
reimbursement decisions remain aligned with therapeutic
benefit.

Second, policymakers may need to rely on hybrid or
blended pricing mechanisms, rather than attempting to
implement fully indication-specific or theoretically ideal
pricing models. In practice, instruments such as confiden-
tial discounts, managed entry agreements, outcome-based
reimbursement arrangements, and multi-year negotiation
frameworks may provide more feasible pathways for align-
ing prices with value while maintaining administrative fea-
sibility and negotiation flexibility.

Third, when combination therapies involve medicines
developed by multiple manufacturers, pricing frameworks
must incorporate mechanisms to allocate value and revenues
across products. This may require new forms of negotia-
tion structures, governance arrangements, and coordination
mechanisms between manufacturers and payers. Without
such institutional mechanisms, even theoretically sound
pricing models may prove difficult to implement in practice.

Taken together, the synthesis of the reviewed literature
suggests that developing sustainable pricing frameworks for
combination therapies will require a combination of meth-
odological innovation and institutional adaptation. Table 4
summarises a potential policy roadmap derived from the
literature, outlining key policy objectives, possible policy
instruments, and the main institutional requirements for their
implementation.

5.1 Policy Implications for Pricing
and Reimbursement Systems

The policy approaches identified in this review have impor-
tant implications for national pricing and reimbursement
(P&R) systems, particularly in jurisdictions where regula-
tory and institutional frameworks were originally designed
for single-product interventions. Spain provides an illus-
trative case for examining how these approaches might be
accommodated within an existing European regulatory and
governance context.

In Spain, P&R decisions are shaped by the Spanish
Agency of Medicines and Medical Devices (AEMPS) and
the Directorate-General for the Common Services Portfolio
of the National Health System and Pharmacy, within the
legal framework established by national pharmaceutical
legislation. In practice, pricing decisions are informed by
clinical benefit, therapeutic alternatives, budget impact, and
broader reimbursement considerations. While the current
framework does not include explicit provisions tailored to
combination therapies (nor to multi-indication medicines),
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several of the mechanisms identified in this review could, in
principle, be adapted within the existing system.

In particular, managed entry agreements, outcome-
based payment models, and negotiated price adjustments
are already used for selected high-cost medicines and could
potentially be extended to combination regimens. However,
a key challenge arises when combinations involve medicines
developed by different manufacturers. In such cases, attrib-
uting value across components and coordinating pricing
negotiations require additional institutional arrangements
and governance mechanisms.

This challenge is not purely technical but reflects deeper
regulatory and market-structure tensions. As highlighted in
the European legal framework, combination therapies oper-
ate at the intersection of pharmaceutical regulation, com-
petition law, and intellectual property regimes. While EU
legislation provides a harmonised pathway for the scientific
evaluation and authorisation of medicinal products (includ-
ing fixed-dose combinations), it does not directly address
how value should be allocated across separately authorised
products used in combination. As a result, economic and
regulatory “grouping” may diverge, particularly in concomi-
tant regimens, where multiple independently priced products
jointly generate therapeutic value.

From a competition perspective, this creates potential
risks related to coordination between manufacturers, exclu-
sion of alternative regimens, or strategic use of regulatory
and intellectual property instruments. These risks are espe-
cially salient in settings where one component of a combina-
tion may act as a clinical or commercial “gatekeeper”, influ-
encing access to the full therapeutic regimen. Consequently,
pricing frameworks for combination therapies must not only
ensure efficiency and affordability but also remain compat-
ible with competition law principles and avoid reinforcing
anti-competitive market structures.

Experiences in other jurisdictions suggest that more
explicit regulatory mechanisms may be needed to address
these challenges. In Germany, for example, recent reforms
introduced a statutory discount mechanism for certain com-
bination therapies involving innovative medicines. Under
§130e of the Social Code Book V (SGB V), a mandatory
20% rebate applies to medicinal products containing new
active ingredients when used in designated combinations,
unless a substantial additional benefit is demonstrated. This
provision, introduced through the GKV Financial Stabilisa-
tion Act, reflects a policy shift whereby the burden of proof
is placed on manufacturers to justify higher prices in the
context of combination use. The consolidated text and an
overview of its legislative process can be consulted on the
official portal Gesetze-im-Internet.de (managed by the Fed-
eral Ministry of Justice) [15].

The implementation of the German statutory discount
mechanism has required detailed administrative arrangements,
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including the definition of data transmission and billing pro-
cedures to identify eligible combinations within the statutory
health insurance system. Despite initial legal challenges, Ger-
man courts have generally upheld the framework, prioritising
the financial sustainability of the healthcare system, provided
that the measures remain proportionate. This example illus-
trates how national legislation can create specific rules to
address the pricing challenges associated with combination
regimens, particularly in multi-manufacturer contexts.

Other European countries have adopted different,
although generally less formalised, approaches to address-
ing the challenges associated with combination therapies. In
Sweden, reimbursement decisions have incorporated man-
aged entry agreements and coverage with evidence develop-
ment to facilitate access to high-cost combination regimens
under conditions of uncertainty. In England, confidential
commercial agreements and patient access schemes have
been used to support reimbursement where conventional
pricing arrangements proved difficult, while recent guid-
ance has also explored structured negotiation mechanisms
between manufacturers for combination therapies. At the
European level, the European Federation of Pharmaceuti-
cal Industries and Associations (EFPIA) and several policy
reports have similarly highlighted the need for greater insti-
tutional flexibility and coordinated pricing arrangements to
facilitate access to innovative combination therapies [5, 9,
14, 20].

Taken together, these international experiences suggest
that the Spanish system could evolve through either regula-
tory adaptation or the development of dedicated negotiation
pathways for combination therapies. In practice, this might
involve combining value attribution methodologies with
managed entry agreements or outcome-based reimburse-
ment arrangements, allowing the total value of a combina-
tion therapy to be distributed across its components while
maintaining affordability and transparency.

More broadly, the increasing prevalence of combination
therapies indicates that P&R systems will need to evolve
beyond frameworks designed for single-product interven-
tions. Developing clear institutional pathways for the evalu-
ation and pricing of combination therapies—while ensur-
ing alignment with regulatory, competition, and intellectual
property principles—could help ensure that innovative treat-
ments reach patients in a timely and sustainable manner,
while preserving appropriate incentives for pharmaceutical
innovation.

6 Conclusions

Combination therapies are becoming an increasingly impor-
tant component of modern pharmacotherapy, but they pose
substantial challenges for pharmaceutical pricing and
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reimbursement systems that were largely designed for sin-
gle-product interventions. This systematic review identifies
a growing body of literature proposing methods and policy
approaches to address these challenges, including value attri-
bution models, indication- or pathway-based pricing adap-
tations, cost-sharing arrangements between manufacturers,
and outcome-based reimbursement mechanisms.

At the same time, the review shows that empirical evi-
dence on implementation remains limited and that major
methodological and institutional challenges persist. Les-
sons from the expanding literature on multi-indication
pricing are highly informative, but they cannot be trans-
ferred directly to combination therapies without additional
mechanisms to address value attribution, multi-manufac-
turer negotiation, and governance constraints.

Combination therapies are likely to become an increas-
ingly important test case for the next generation of pharma-
ceutical pricing policy. The challenge is no longer simply
whether value differs across uses, but how health systems
can translate that heterogeneity into workable, transpar-
ent, and sustainable pricing arrangements. Addressing this
challenge will be essential if combination therapies are to
achieve their clinical promise without undermining afford-
ability or innovation incentives.
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