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Abstract
Value-based pricing (VBP) has become an important policy approach for aligning pharmaceutical prices
with clinical benefit, cost-effectiveness, and health system priorities. However, most existing VBP
mechanisms have been developed within modern biomedical and health technology assessment
frameworks, where clinical outcomes, comparators, and evidence hierarchies are relatively well defined.
Whether these mechanisms can be directly applied to traditional herbal medicines remains uncertain,
particularly for Chinese patent medicines (CPMs), which are characterized by complex formulations,
multidimensional value attributes, heterogeneous clinical use, and uneven evidence quality. This review
adopts a policy-oriented narrative approach with a structured search strategy to synthesize academic
literature, policy documents, technical guidelines, and assessment reports related to international
pharmaceutical VBP practices. Three representative mechanisms are examined: cost-effectiveness
threshold-based pricing, multi-payer value negotiation, and added-benefit-based price negotiation. These
mechanisms commonly rely on high-quality comparative evidence, clear comparators, standardized
outcome measures, and mature health technology assessment and reimbursement decision-making
processes. For CPMs, direct transplantation of these approaches may be constrained by evidence
mismatch, difficulties in measuring holistic and long-term benefits, heterogeneous real-world use, and
insufficient mechanisms for expressing multidimensional value in price formation. To address these
challenges, this review proposes a hedonic-pricing-informed pathway for CPM value-based pricing. This
pathway links multidimensional value attribute identification, evidence mapping and data construction,
hedonic pricing modelling, interpretation of price signals, value-to-price translation and policy options,
and dynamic updating. By examining how observable drug characteristics are associated with market
prices, hedonic pricing may help identify which value attributes are already reflected in prices, which
remain under-recognized, and whether current price signals are consistent with the expected value
structure of CPMs. This approach is not intended to replace conventional health technology assessment
or pharmacoeconomic evaluation, but to provide a complementary empirical perspective for value-to-
price translation under conditions of evidence uncertainty. The proposed pathway may support more
transparent, feasible, and policy-relevant pricing, reimbursement, and resource allocation decisions for
traditional herbal medicines.

Introduction
Value-based pricing (VBP) has become an increasingly important policy approach for aligning
pharmaceutical prices with therapeutic value, health system priorities, and sustainable resource
allocation. According to the World Health Organization (WHO) guideline on country pharmaceutical
pricing policies, VBP represents one of the major pharmaceutical pricing approaches used
internationally[1]. In contrast to cost-plus pricing or external reference pricing, VBP aims to link the price
of a medicine to the value it generates for patients, payers, and health systems. This approach has
important implications not only for reimbursement and price negotiation, but also for pharmaceutical
innovation. By rewarding medicines that generate meaningful clinical and social value, pricing and
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reimbursement policies may reduce incentives for low-value repetitive research and development and
guide investment toward areas of greater public health need[2] .

The global pharmaceutical pricing landscape has increasingly shifted from cost-driven mechanisms
toward value-oriented approaches. Traditional pricing methods, such as cost-plus pricing and external
reference pricing, have shown limitations in the context of rapidly increasing prices for high-cost
medicines[3]. These methods may fail to adequately reflect the real therapeutic benefit of medicines or to
guide research and development resources toward innovations with substantial clinical and social value.
In areas such as oncology and rare diseases, the launch prices of new medicines have increased
substantially, while the incremental health benefits generated by some of these products may not be
proportional to their prices[4,5]. This mismatch has intensified the financial pressure on payers under
constrained health budgets and has become a recurring challenge in contemporary pharmaceutical
policy. VBP was proposed partly in response to the failure of market prices to fully reflect therapeutic
benefit[6]. Against this background, many countries have explored pricing mechanisms that use clinical
value, cost-effectiveness, or added therapeutic benefit as the basis for price formation[7]. However, the
implementation of VBP remains challenging, partly because the availability, usability, and completeness
of value evidence are often insufficient to support robust pricing decisions[8,9].

Beyond conventional biomedical pharmaceuticals, traditional, complementary, and integrative medicine
continues to contribute to health care through distinctive theoretical systems, holistic therapeutic
concepts, and accumulated clinical experience[10,11].The draft WHO global traditional medicine strategy
2025–2034 emphasizes that decisions regarding the use of traditional, complementary, and integrative
medicine should be based on the best available evidence on safety and effectiveness from both
research and practice[12]. In recent years, traditional medicine products have gained increasing social

acceptance and international attention[13,14]. Nevertheless, their evidence structures and modes of value
expression may differ from those commonly used in modern biomedical evaluation frameworks[15].As a
result, traditional medicine products often face higher uncertainty and more demanding evidence
requirements when they seek market entry, reimbursement, or integration into formal health
systems[16,17].

Chinese patent medicines (CPMs), as a major form of traditional herbal medicines, provide a typical
example of this challenge. In this review, CPMs refer to standardized, manufactured traditional Chinese
medicine products with fixed formulations and dosage forms that are approved and used in clinical
practice in China. In China, the deepening coordination of medical care, health insurance, and
pharmaceutical governance has made reimbursement negotiation, competitive bidding, and tendering
increasingly important mechanisms for shaping payment standards and indirectly regulating drug
prices[18]. Under this policy environment, whether a medicine can obtain an appropriate pricing position
depends increasingly on whether its clinical and social value can be clearly identified and effectively
expressed. This issue is particularly prominent for CPMs[19]. Many CPMs have accumulated extensive
clinical experience through long-term use. Their therapeutic value is often expressed through holistic
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regulation, symptom improvement, long-term disease management, and real-world clinical utility.
However, these value attributes may not be fully captured by evaluation frameworks that prioritize single
clinical endpoints, short-term outcomes, or conventional evidence hierarchies.

The current pricing and payment mechanisms for CPMs also have limitations in value stratification and
differentiated value expression. When value differences among CPM products cannot be adequately
identified, products with potentially distinctive clinical value may be insufficiently differentiated in
reimbursement negotiation, tendering, or procurement processes. This may weaken value-related price
signals, reduce incentives for quality improvement and evidence generation, and limit the capacity of the
health insurance system to allocate resources according to value. From a resource allocation
perspective, insufficient value expression may lead not only to inappropriate pricing, but also to distorted
priority-setting. Under constrained health insurance budgets, medicines whose long-term or
multidimensional value is not adequately recognized may be underfunded or marginalized, whereas
products with stronger market visibility but weaker value evidence may receive disproportionate
resources. This creates an opportunity cost for the health system and weakens the efficiency of
reimbursement decisions. Therefore, an important policy question is how to introduce a more
systematic and operational value expression mechanism within the existing pharmaceutical pricing and
reimbursement framework, so that the clinical, economic, and social value of CPMs can be more
appropriately reflected in price formation.

International VBP practices provide useful lessons for addressing this question, but their direct
transferability to CPMs requires careful examination. Existing VBP mechanisms, including cost-
effectiveness threshold-based pricing, multi-payer value negotiation, and added-benefit-based price
negotiation, have largely been developed within modern health technology assessment (HTA) and
pharmacoeconomic evaluation systems. These mechanisms generally depend on high-quality clinical
evidence, clearly defined comparators, measurable outcomes, and relatively mature institutional
arrangements for value assessment and price negotiation. CPMs, however, are characterized by complex
formulations, multiple mechanisms of action, heterogeneous clinical use, multidimensional value
attributes, and relatively uneven evidence quality. These features create a potential mismatch between
the evidence requirements of international VBP mechanisms and the value-generation logic of traditional
herbal medicines.

Therefore, there is a need to systematically review major international VBP practices, clarify their
institutional logic and evidence requirements, and identify the points at which they may or may not be
transferable to CPMs. More importantly, it is necessary to explore a value-to-price translation pathway
that is more consistent with the characteristics of CPMs. Hedonic pricing theory may provide a useful
perspective in this regard. By viewing product value as a bundle of observable characteristics and
estimating the implicit prices of these characteristics, hedonic pricing may help reveal how different
value attributes are reflected in market prices. This perspective may complement conventional HTA and
pharmacoeconomic evaluation by providing an empirical approach to identifying and expressing the
multidimensional value of CPMs under conditions of evidence uncertainty.
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Accordingly, this article is positioned as a policy-oriented narrative review and conceptual framework
paper. It aims to synthesize representative international VBP mechanisms and analyze their implications
for CPMs from the perspectives of evidence requirements, policy transferability, and value-to-price
translation. Rather than directly transplanting pricing tools developed for conventional pharmaceuticals,
this review argues that CPMs require a tailored value identification and expression framework that
reflects their evidence structures, multidimensional value attributes, and real-world use patterns. In
particular, it discusses the potential role of a hedonic-pricing-informed pathway in linking observable
drug characteristics, market price signals, and multidimensional value assessment, thereby supporting
more feasible, transparent, and policy-relevant pricing, reimbursement, and resource allocation decisions
for traditional herbal medicines.

Objectives and methodology of this review

The objectives of this review were to:

1. provide a structured synthesis of major international value-based pricing mechanisms for
pharmaceuticals, including cost-effectiveness threshold-based pricing, multi-payer value negotiation,
and added-benefit-based price negotiation;

2. analyze the evidence requirements, institutional logic, and policy transferability of these mechanisms
in relation to Chinese patent medicines;

3. explore the potential role of a hedonic-pricing-informed pathway in supporting value identification,
value expression, and value-to-price translation for Chinese patent medicines.

As a policy-oriented narrative review, this study focused on conceptual frameworks, policy mechanisms,
evidence requirements, and methodological adaptation rather than quantitative evidence synthesis. The
aim was not to conduct a meta-analysis of economic evaluation results, but to examine how
international value-based pricing practices may inform the development of a more feasible and context-
sensitive pricing framework for Chinese patent medicines.

Search strategy and scope

A policy-oriented narrative review with a structured search strategy was conducted to identify academic
publications, policy documents, technical guidelines, and institutional reports relevant to pharmaceutical
value-based pricing and its potential application to traditional herbal medicines and Chinese patent
medicines. The purpose of the search was not to conduct a quantitative systematic review or meta-
analysis, but to support a conceptual and policy analysis of value assessment, price formation, evidence
requirements, and transferability to Chinese patent medicines.

Given the policy-oriented and conceptual nature of this review, the search aimed to identify
representative and policy-relevant literature and documents rather than to exhaustively include all eligible
studies.
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Chinese and English databases were searched, including China National Knowledge Infrastructure,
Wanfang Data, VIP, PubMed, and Web of Science. In addition, grey literature and institutional documents
were retrieved from the official websites of international organizations and health technology
assessment or reimbursement agencies, including the World Health Organization, the Organisation for
Economic Co-operation and Development, the National Institute for Health and Care Excellence, the
Institute for Clinical and Economic Review, the Institute for Quality and Efficiency in Health Care, and the
Federal Joint Committee.

The search covered records from database inception to December 2025. Search terms were developed
around four conceptual domains: value-based pricing and pharmaceutical pricing; health technology
assessment and pharmacoeconomic evaluation; traditional herbal medicines and Chinese patent
medicines; and reimbursement or market access. Corresponding Chinese and English terms were used
when searching Chinese and English databases, respectively. Boolean operators were used to combine
terms across these domains, such as “value-based pricing” AND “health technology assessment”,
“pharmaceutical pricing” AND “reimbursement”, and “traditional herbal medicine” AND “economic
evaluation”.

Inclusion and exclusion criteria

Documents were eligible for inclusion if they met at least one of the following criteria: they discussed
pharmaceutical value-based pricing mechanisms; described the role of health technology assessment or
pharmacoeconomic evaluation in pricing or reimbursement decisions; analyzed pricing practices in
representative settings such as the United Kingdom, the United States, or Germany; addressed evidence
requirements for value-based pricing; or discussed the evaluation, reimbursement, market access, or
value expression of traditional medicine products or Chinese patent medicines.

Documents were excluded if they were unrelated to pharmaceutical pricing or reimbursement, focused
solely on clinical efficacy without implications for value assessment or pricing, lacked accessible full
text, were duplicate records, or did not provide relevant information on value assessment, price
formation, or policy transferability.

Data extraction and synthesis

Data extraction focused on four domains: value assessment logic, price translation mechanisms,
evidence requirements, and potential limitations for Chinese patent medicines. For international value-
based pricing practices, information was extracted on the type of pricing mechanism, representative
setting, value basis, assessment method, price formation process, and institutional characteristics. For
literature related to traditional medicine and Chinese patent medicines, information was extracted on
evidence structures, value attributes, evaluation challenges, and implications for pricing and
reimbursement decisions.
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A narrative synthesis approach was used because the included materials consisted of heterogeneous
academic literature, policy documents, technical guidelines, and institutional reports. The synthesis first
categorized major international value-based pricing mechanisms, then examined the evidence and
institutional conditions required for their implementation. On this basis, the review analyzed the
transferability of these mechanisms to Chinese patent medicines and further explored how hedonic
pricing theory may provide a complementary perspective for value-to-price translation.

International value-based pricing mechanisms

Health technology assessment (HTA) and pharmacoeconomic evaluation are the two core tools
supporting the implementation of value-based pricing for pharmaceuticals. HTA provides a structured
approach for assessing the value of health technologies from multiple dimensions, including clinical
effectiveness, safety, costs and economic implications, as well as ethical, social, cultural, and legal
considerations[20,21]. While HTA is primarily used to inform whether a medicine should be reimbursed or
adopted within a health system, pharmacoeconomic evaluation further quantifies the incremental health
benefits and costs of a medicine compared with existing alternatives, thereby providing an analytical
basis for value-based price formation[22].

Although countries differ in their institutional arrangements, international value-based pricing practices
generally share a common policy logic: value is first assessed through clinical, economic, or comparative
benefit evidence, and then translated into price through thresholds, negotiations, or benefit categories.
Based on representative international practices, three major mechanisms can be identified: cost-
effectiveness threshold-based pricing, multi-payer value negotiation, and added-benefit-based price
negotiation. Their key features are summarized in Table 1.

Table 1. Comparison of major international value-based pricing mechanisms
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Type Representative
setting

Value basis Main
assessment
method

Price
formation
mechanism

Institutional
feature

Cost-
effectiveness
threshold-
based model
pricing

United
Kingdom

Incremental
health
benefits,
commonly
measured
by QALYs

HTA and
cost-
effectiveness
analysis

Acceptable
price range
informed by
social
willingness-
to-pay
thresholds

Highly model-
based, with
clear evidence
and threshold
orientation

Multi-payer
market-
driven value
assessment
and pricing

United States Payers'
willingness
to pay for
health
gains

Market
negotiation
and
independent
value
assessment

Prices
shaped by
manufacturer
pricing and
negotiations
with multiple
payers

Highly market-
oriented, with
multiple payers
and
decentralized
decision-
making

Added-
benefit-
based value
and price
negotiation

Germany Additional
clinical
benefit
compared
with
existing
treatment

Early benefit
assessment

Negotiated
price range
informed by
added-
benefit
categories

Institutionalized
benefit grading,
with strong
emphasis on
direct
comparative
evidence

Abbreviations: HTA, health technology assessment; QALY, quality-adjusted life year.

Cost-effectiveness threshold-based pricing

The United Kingdom is one of the most frequently cited examples of cost-effectiveness threshold-based
value-based pricing. The National Institute for Health and Care Excellence (NICE) evaluates medicines
primarily through HTA and cost-effectiveness analysis. In this framework, the incremental cost per
quality-adjusted life year (QALY) gained is commonly used as a key metric to assess whether a new
medicine provides sufficient value for the National Health Service (NHS). Cost-effectiveness is therefore
central to reimbursement decisions, and the willingness-to-pay threshold provides a reference for
determining whether the price of a medicine is acceptable relative to its expected health benefits[23,24].

The United Kingdom’s value-based pricing reforms have also been closely linked to attempts to improve
the predictability of pricing and reimbursement decisions. The Pharmaceutical Price Regulation Scheme
introduced the concept of value-based pricing and provided an institutional basis for subsequent policy
exploration[24,25]. Mechanisms such as flexible pricing and patient access schemes were developed to

reduce uncertainty, improve patient access, and allow further evidence generation after market entry[26].
In this model, value-to-price translation is highly dependent on model-based economic evaluation and
the relationship between incremental health benefit, cost, and the willingness-to-pay threshold.

Multi-payer value negotiation
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The United States represents a market-oriented and multi-payer pathway for value-based pricing. Unlike
single-payer systems, the United States has a highly pluralistic reimbursement environment involving
commercial insurers, health maintenance organizations, government programmes, and other payers. In
this setting, medicine prices are not centrally determined by the government, but are shaped by
manufacturer pricing strategies and negotiations with multiple payers. The willingness of payers to pay
for health gains therefore plays an important role in the formation of value-based prices[27,28].

The Institute for Clinical and Economic Review (ICER) has played an important role in providing
independent value assessments and value-based price benchmarks in the United States. ICER analyses
often estimate value-based benchmark prices according to cost-effectiveness thresholds, such as
commonly cited ranges of 100,000 to 150,000 US dollars per QALY gained[20]. However, ICER
assessments do not directly determine drug prices. Instead, they provide information that may be used
by payers, manufacturers, and policymakers in negotiations or policy discussions. Despite these efforts,
prescription drug prices in the United States remain substantially higher than those in many other
industrialized countries, indicating that value assessment alone does not necessarily ensure value-
consistent price formation in a fragmented market system[6].

Several value-based arrangements have emerged in the United States to link payment more closely with
clinical performance or budgetary impact. Examples include value-based rebates for patients who do not
achieve expected clinical improvement and state-level initiatives that use value assessments to
constrain prescription drug spending[29,30]. These practices suggest that value-based pricing in a multi-
payer system is less a single centralized pricing rule than a set of negotiation tools and contractual
arrangements. The policy effectiveness of this mechanism depends not only on the quality of evidence,
but also on payer bargaining power, transparency, and the institutional capacity to translate value
assessments into enforceable payment terms.

Added-benefit-based price negotiation

Germany provides a representative example of added-benefit-based price negotiation. Since the
implementation of the Act on the Reform of the Market for Medicinal Products (AMNOG) in 2011, newly
launched medicines have been required to undergo early benefit assessment. Manufacturers submit
evidence comparing the new medicine with an appropriate comparative therapy, and the Institute for
Quality and Efficiency in Health Care evaluates the extent of additional benefit based on outcomes such
as mortality, morbidity, and health-related quality of life[31,32].

The final decision on added benefit is made by the Federal Joint Committee (G-BA), which considers the
manufacturer dossier, the IQWiG assessment, and the results of public consultation. Added benefit is
categorized into several levels, including major, considerable, minor, non-quantifiable, no additional
benefit, and less benefit[33]. These categories then inform price negotiation between the National
Association of Statutory Health Insurance Funds and the manufacturer. For medicines with
demonstrated additional benefit, the negotiated price is expected to reflect the value of the medicine for
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the relevant patient population. For medicines without proven additional benefit, prices may be restricted
or the products may be assigned to reference pricing groups[34–36].

Compared with cost-effectiveness threshold-based pricing, the German approach places stronger
emphasis on direct comparative clinical evidence and the classification of added benefit. Its value-to-
price translation does not rely primarily on a single cost-effectiveness threshold, but on the institutional
linkage between benefit categories and negotiated reimbursement prices. This mechanism offers a
relatively transparent way to connect comparative clinical value with price negotiation, but it also
requires robust comparative evidence and clear definitions of relevant patient populations and
outcomes.

Summary of international mechanisms

Overall, international value-based pricing mechanisms differ in institutional design, but they share
several common features. First, value assessment is usually anchored in clinical benefit, cost-
effectiveness, or added therapeutic value. Second, price formation is mediated through explicit
thresholds, payer negotiations, or benefit categories. Third, the successful implementation of value-
based pricing depends heavily on the availability of high-quality evidence, clearly defined comparators,
measurable outcomes, and mature institutional capacity for HTA and reimbursement decision-making.
These shared features provide useful lessons for Chinese patent medicines, but they also indicate why
direct transplantation of international mechanisms may be difficult when evidence structures and value
attributes differ substantially from those of conventional pharmaceuticals.

Evidence system and value assessment challenges in traditional Chinese medicine

Traditional Chinese medicine (TCM), as an important component of traditional medicine, has
increasingly been incorporated into evidence-based research and decision-making frameworks. The
World Health Organization has emphasized that unlocking the potential of traditional medicine through
scientific research and transforming accumulated experience into evidence are essential for its
sustainable development[37,38]. Although evidence-based medicine was originally developed within the
context of modern biomedical research, its concepts and methods have gradually been introduced into
the field of TCM to support the evaluation of safety, effectiveness, and clinical utility.

In recent years, TCM has made substantial progress in evidence generation and evidence synthesis. The
number of clinical studies, systematic reviews, meta-analyses, and clinical practice guidelines related to
TCM has increased rapidly. At the same time, efforts have been made to develop evaluation tools and
outcome measures that are more consistent with TCM theories, syndrome differentiation, and clinical
response patterns. These developments provide an important foundation for integrating TCM into
evidence-informed health policy and reimbursement decision-making. However, the expansion of
evidence does not necessarily imply sufficient readiness for value-based pricing or health technology
assessment. A persistent challenge in TCM research is the uneven quality of evidence. Many studies
remain limited by small sample sizes, insufficient methodological rigor, heterogeneity in diagnostic
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criteria and interventions, inadequate reporting, and limited long-term follow-up. These limitations may
reduce the reliability and comparability of clinical evidence and constrain the use of conventional HTA or
pharmacoeconomic evaluation methods in TCM-related decision-making.

The value assessment of Chinese patent medicines faces additional complexity. CPMs are usually
characterized by compound formulations, multiple active components, multi-target effects, and
heterogeneous clinical use. In real-world practice, CPMs may be used alone, in combination with
Western medicines, or as part of broader TCM-based therapeutic strategies. Their benefits may be
reflected not only in disease-specific biomedical endpoints, but also in symptom relief, functional
improvement, prevention of disease progression, long-term management, patient experience, and
suitability for specific clinical scenarios. These multidimensional value attributes are difficult to fully
capture using single endpoints or short-term trial designs.

This creates a methodological tension between the evidence requirements of value-based pricing and
the value-generation characteristics of CPMs. International VBP mechanisms generally require clearly
defined indications, appropriate comparators, standardized outcome measures, and robust evidence on
incremental clinical and economic benefits. By contrast, the value of CPMs is often generated through
long-term clinical practice, syndrome-based use, accumulated patient and physician experience, and
heterogeneous real-world application. As a result, conventional value assessment frameworks may
underestimate or incompletely represent the value of CPMs if they rely exclusively on narrow clinical
endpoints, short-term comparative trials, or standardized cost-effectiveness models.

These challenges do not mean that TCM or CPMs should be exempt from evidence-based evaluation.
Rather, they suggest that evidence-based principles need to be combined with value domains and
evaluation methods that are compatible with the characteristics of traditional herbal medicines. For
CPMs, future value assessment should strengthen high-quality clinical research and real-world evidence
while also developing methods capable of expressing multidimensional value attributes. Such an
approach is essential for supporting pricing, reimbursement, and resource allocation decisions that are
both evidence-informed and responsive to the specific features of CPMs.

Challenges in transferring international VBP mechanisms to Chinese patent medicines

The preceding sections indicate that international value-based pricing (VBP) mechanisms share several
common evidence and institutional prerequisites. These include high-quality comparative clinical
evidence, clearly defined patient populations, appropriate comparators, standardized outcome
measures, reliable cost and effectiveness data, and mature institutional arrangements for health
technology assessment (HTA), price negotiation, and reimbursement decision-making. However,
Chinese patent medicines (CPMs) differ from conventional pharmaceuticals in terms of formulation
composition, mechanisms of action, clinical use patterns, evidence structures, and value attributes.
Therefore, the transferability of international VBP mechanisms to CPMs should be assessed carefully
rather than assumed as a direct policy transplantation.
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Table 2 summarizes the key evidence requirements, main limitations, and possible adaptations of major
international VBP mechanisms when applied to CPMs. Overall, international mechanisms can provide
useful methodological references, but their use for CPM pricing requires adjustment according to the
characteristics of traditional herbal medicines and the practical needs of reimbursement decision-
making.

Table 2. Transferability of international value-based pricing mechanisms to Chinese patent medicines

International
VBP mechanism

Key evidence
requirement

Main limitation for
CPMs

Possible adaptation

Cost-
effectiveness
threshold-based
pricing

Reliable estimates of
incremental costs
and health outcomes;
clear comparators;
standardized QALY-
or ICER-based
analysis

Holistic, symptom-
related, and long-term
benefits of CPMs may
be difficult to fully
capture using single
outcomes or short-term
cost-effectiveness
models

Use cost-effectiveness
evidence as one
component of
multidimensional value
assessment rather than the
sole pricing basis

Multi-payer
market-driven
value
assessment and
pricing

Payer-defined value,
budget impact
evidence, transparent
negotiation rules, and
sufficient market
information

CPM value attributes
may be insufficiently
expressed in payer
negotiations if evidence
is fragmented or value
domains are not clearly
defined

Develop structured value
profiles for CPMs to
support negotiation,
including clinical value,
safety, suitability,
accessibility, affordability,
and real-world use

Added-benefit-
based price
negotiation

Robust direct
comparative evidence
against appropriate
alternatives; clearly
defined patient
populations and
outcomes

Head-to-head
comparative evidence
for CPMs is often
limited, and syndrome-
based use may not align
with fixed indication-
based comparison

Combine direct
comparative evidence with
real-world evidence,
syndrome-related
outcomes, and scenario-
specific value assessment

 Evidence mismatch

The first challenge is the mismatch between the evidence requirements of international VBP
mechanisms and the current evidence structure of CPMs. Cost-effectiveness threshold-based pricing
and added-benefit-based negotiation typically require robust comparative evidence, clearly defined
comparators, and standardized outcome measures. In contrast, the evidence base for CPMs is often
characterized by heterogeneity in study design, diagnostic criteria, intervention patterns, and outcome
selection. Although the number of clinical studies, systematic reviews, and clinical practice guidelines
related to traditional Chinese medicine has increased, uneven methodological quality remains a
persistent concern. As a result, it may be difficult to generate stable and comparable estimates of
incremental clinical benefit, cost-effectiveness, or added therapeutic value for many CPMs.

This mismatch is particularly important because VBP depends not only on the existence of evidence, but
also on whether the evidence can be translated into pricing decisions. When clinical evidence is
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fragmented or methodologically weak, economic models may still be technically feasible, but their
outputs may be highly uncertain or unsuitable for decision-making. In such cases, applying conventional
VBP tools mechanically may create a risk of “computable but unusable” results, where the model
produces numerical estimates that appear precise but do not adequately reflect the real value of the
medicine.

Multidimensional and holistic value attributes

The second challenge concerns the multidimensional and holistic value attributes of CPMs. International
VBP mechanisms are often built around measurable clinical endpoints, incremental health gains, or
added benefit compared with a defined alternative. However, the value of CPMs may extend beyond
disease-specific biomedical endpoints. In clinical practice, CPMs may contribute to symptom relief,
functional improvement, quality-of-life improvement, long-term disease management, prevention of
disease progression, reduction in recurrence, or improved suitability in specific patient groups. These
value attributes are clinically meaningful, but they may not be fully captured by QALY-based cost-
effectiveness models or added-benefit classifications based on short-term comparative trials.

This does not mean that CPMs should avoid standardized outcome measurement. Rather, it suggests
that value assessment for CPMs should incorporate both conventional biomedical outcomes and value
domains that reflect the characteristics of traditional herbal medicines. These may include syndrome-
related outcomes, patient-reported outcomes, real-world effectiveness, treatment suitability,
accessibility, and safety in long-term use. Without a multidimensional value framework, pricing
mechanisms may underestimate the value of CPMs whose benefits are expressed through complex,
cumulative, or context-dependent pathways.

Heterogeneous real-world use

The third challenge is the heterogeneous real-world use of CPMs. International VBP mechanisms usually
assume that the medicine, comparator, patient population, and outcome measures can be clearly
specified. In contrast, CPMs are frequently used in more complex clinical scenarios. They may be
prescribed according to disease diagnosis, TCM syndrome differentiation, patient constitution, physician
experience, or combined treatment needs. They may also be used together with Western medicines, non-
pharmacological TCM interventions, lifestyle management, or other supportive therapies. This
heterogeneity complicates the attribution of clinical and economic outcomes to a single CPM.

Risk of distorted price signals

The fourth challenge is the risk of distorted price signals. If conventional VBP mechanisms are applied
to CPMs without sufficient methodological adaptation, medicines with meaningful but difficult-to-
measure value may be undervalued. Conversely, medicines with weak evidence but favorable market
recognition may be overvalued if value domains and evidence standards are not clearly defined. In both
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cases, price signals may fail to guide rational resource allocation, evidence generation, or quality
improvement.

For CPMs, value-based pricing should therefore not be reduced to a single threshold, a single
comparative trial result, or a single added-benefit category. A more appropriate approach would combine
conventional evidence-based evaluation with multidimensional value identification and real-world
evidence. Such an approach would allow decision-makers to distinguish between evidence uncertainty
and value absence. It would also help identify whether a CPM’s value has already been reflected in
existing market prices or whether important value attributes remain under-recognized in current pricing
and reimbursement systems.

In summary, international VBP mechanisms provide important reference points for CPM pricing reform,
but their transferability is constrained by evidence mismatch, multidimensional value attributes,
heterogeneous real-world use, and the risk of distorted price signals. These challenges suggest that
CPM value-based pricing requires not only stronger clinical and economic evidence, but also a tailored
value expression and value-to-price translation framework. This provides the rationale for exploring a
hedonic-pricing-informed pathway, which may help connect observable drug attributes, market price
signals, and multidimensional value assessment.

A hedonic-pricing-informed pathway for Chinese patent medicines

The preceding analysis suggests that direct transplantation of international value-based pricing
mechanisms to Chinese patent medicines (CPMs) may be constrained by evidence mismatch,
multidimensional value attributes, heterogeneous real-world use, and the risk of distorted price signals.
Therefore, CPM pricing reform requires not only the strengthening of clinical and economic evidence, but
also a method capable of linking observable value attributes with price formation. Hedonic pricing theory
may provide a useful perspective for this purpose.

Hedonic pricing theory is based on the assumption that a product can be understood as a bundle of
characteristics and that its market price reflects the implicit value of these characteristics. Lancaster
proposed that consumer demand is not directed toward the product itself, but toward the characteristics
embodied in the product[39]. Rosen further developed the hedonic pricing model, arguing that in a
competitive market, the implicit prices of product characteristics can be revealed through observed
market prices and consumer-producer interactions[40]. This theoretical perspective has been widely used
to estimate the implicit value of heterogeneous product attributes in fields such as housing,
environmental economics, and consumer goods.

This perspective has conceptual relevance for CPMs. The value of CPMs is not generated solely by one
measurable clinical endpoint or one isolated active ingredient. Rather, it is embedded in multiple
observable and partially observable attributes, including formulation characteristics, clinical indications,
safety profile, quality standards, manufacturing attributes, reimbursement status, historical use, TCM-
specific theoretical basis, and real-world clinical acceptance. In this sense, CPMs can be viewed as
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heterogeneous products whose prices may reflect, to varying degrees, the combined influence of
multiple value-related characteristics.

A hedonic-pricing-informed pathway does not aim to replace health technology assessment, cost-
effectiveness analysis, or clinical evidence-based evaluation. Instead, it may serve as a complementary
tool for value-to-price translation, especially in settings where evidence is heterogeneous, value
attributes are multidimensional, and conventional economic evaluation alone is insufficient. By
estimating the association between observable drug characteristics and prices, hedonic pricing analysis
can help identify which value attributes are already reflected in market prices, which attributes remain
under-recognized, and whether current price signals are consistent with the expected value structure of
CPMs.

For CPMs, a hedonic-pricing-informed pathway may be constructed through six linked components:
value attribute identification, evidence mapping and data construction, hedonic pricing modelling,
interpretation of price signals, value-to-price translation and policy options, and implementation with
dynamic updating. These components are not intended to represent a rigid linear pricing formula, but
rather a structured analytical pathway that links evidence generation, value expression, market price
signals, and policy decision-making.

The first component is value attribute identification. This step aims to identify and classify value
attributes that are relevant to CPM pricing and reimbursement decisions. These attributes may include
clinical effectiveness, safety, economic value, suitability, accessibility, quality control, inheritance and
innovation, formulation complexity, evidence strength, reimbursement status, and real-world use.
Existing studies on characteristic price variables of CPMs provide a preliminary basis for developing
such an attribute framework[41,42].

The second component is evidence mapping and data construction. This step links each value attribute
to corresponding evidence sources, including clinical trials, real-world evidence, published literature,
clinical guidelines, registries, insurance claims databases, policy documents, and market price
databases. Its purpose is to determine which attributes are measurable, which evidence sources are
available, and whether the data are sufficiently reliable and relevant for subsequent modelling.

The third component is hedonic pricing modelling. In this step, hedonic pricing models can be used to
estimate the relationship between CPM prices and selected drug characteristics. Depending on the
research question and data structure, model specifications may include linear, log-linear, or semi-log
models. The choice of model specification should be guided by theoretical plausibility, data distribution,
model fit, and robustness checks rather than being predetermined. The estimated coefficients may be
interpreted as the implicit price effects of specific characteristics, after controlling for other relevant
factors. Such analysis can help identify the role of different drug characteristics in price formation,
including whether factors such as quality standards, reimbursement coverage, strength of clinical
evidence, and TCM-specific attributes are associated with price differences among CPMs.
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The fourth component is interpretation of price signals. Hedonic pricing results should not be used
mechanically to determine prices. Instead, they should be interpreted together with clinical evidence,
real-world evidence, and policy priorities. Because hedonic pricing is primarily a positive empirical
approach, it should be used to reveal existing price signals rather than to define normative value on its
own. This step can help identify which value attributes are already reflected in prices, which attributes
may be under-recognized or under-priced, and whether current price signals are consistent with the
expected value structure of CPMs.

The fifth component is value-to-price translation and policy options. The interpretation of price signals
can provide empirical information for pricing, reimbursement, and resource allocation decisions. For
example, the findings may support reimbursement negotiation, price adjustment, procurement grouping,
post-listing reassessment, differential reimbursement, or enterprise pricing strategies. At this stage,
hedonic pricing should be used as a complementary empirical tool, rather than a standalone normative
pricing rule.

The sixth component is implementation and dynamic updating. As new clinical evidence, real-world data,
utilization patterns, and market price information become available, both the value profile of CPMs and
the hedonic pricing model can be periodically updated. This dynamic process may help ensure that CPM
pricing and reimbursement decisions remain responsive to evolving evidence, changing market
conditions, and policy priorities.

A proposed hedonic-pricing-informed pathway for CPMs is shown in Fig. 1. The pathway begins with
multidimensional value attribute identification, followed by evidence mapping and data construction.
Observable characteristics are then incorporated into hedonic pricing models to estimate their
association with price. The results are interpreted as price signals and translated into policy options for
pricing, reimbursement, procurement, and post-listing reassessment. This process may help connect
evidence generation, value expression, market price signals, and health insurance decision-making in a
more transparent and structured manner.

This pathway has several potential advantages. First, it provides a practical way to examine price signals
when conventional evidence is incomplete or heterogeneous. Second, it allows multidimensional value
attributes to be incorporated into empirical analysis without forcing all value into a single clinical
endpoint or cost-effectiveness ratio. Third, it can help distinguish between evidence uncertainty and
value absence, which is particularly important for CPMs whose value may be generated through long-
term and context-dependent clinical use. Fourth, it can support dynamic reassessment as new evidence,
real-world data, and market information become available.

Nevertheless, the hedonic pricing perspective also has limitations. Market prices do not always reflect
true clinical or social value, especially when markets are affected by historical pricing rules, information
asymmetry, regulatory constraints, reimbursement policies, or procurement mechanisms. Therefore,
hedonic pricing analysis should be interpreted cautiously and should be combined with clinical
evaluation, pharmacoeconomic evidence, real-world evidence, and policy judgment. Its main contribution
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lies not in replacing normative value assessment, but in providing an empirical lens through which the
relationship between drug characteristics and price signals can be examined.

In this sense, hedonic pricing may serve as a bridge between international VBP mechanisms and the
specific value-generation characteristics of CPMs. It can help translate multidimensional drug attributes
into analyzable price signals while preserving the need for evidence-based assessment and policy
deliberation. For traditional herbal medicines, this approach may provide a feasible and policy-relevant
pathway for adapting value-based pricing to contexts where value is complex, evidence is evolving, and
decision-makers require transparent methods for resource allocation.

Policy implications

The findings of this review have several implications for the development of value-based pricing for
Chinese patent medicines (CPMs). First, international value-based pricing (VBP) mechanisms should be
treated as methodological references rather than directly transplantable policy tools. Cost-effectiveness
threshold-based pricing, multi-payer value negotiation, and added-benefit-based price negotiation all
provide useful lessons for linking value assessment with price formation. However, these mechanisms
were largely developed for conventional pharmaceuticals under relatively mature health technology
assessment (HTA) systems. Their application to CPMs requires careful adaptation according to the
evidence structure, value attributes, and clinical use patterns of traditional herbal medicines.

Second, value-based pricing for CPMs should be built on a multidimensional value identification
framework. The value of CPMs cannot be fully represented by a single clinical endpoint, a single cost-
effectiveness ratio, or a single added-benefit category. In addition to clinical effectiveness and safety,
value assessment should consider economic value, suitability, accessibility, quality standards, real-world
use, patient experience, long-term disease management, and TCM-specific value attributes such as
syndrome-based applicability and theoretical inheritance. A multidimensional framework would help
distinguish between medicines with different value profiles and reduce the risk that products with
distinctive clinical value are insufficiently differentiated in reimbursement negotiation, tendering, or
procurement processes.

Third, real-world evidence should play a more prominent role in CPM value assessment and post-listing
reassessment. Because CPMs are frequently used in heterogeneous clinical scenarios, including
combination therapy, long-term management, and syndrome-based treatment, randomized controlled
trials alone may not be sufficient to capture their full value. Real-world data from clinical practice,
insurance claims, electronic medical records, registries, and patient follow-up systems may provide
important information on effectiveness, safety, utilization patterns, treatment adherence, and budget
impact. Such evidence can complement clinical trials and support more context-sensitive pricing and
reimbursement decisions.

Fourth, hedonic pricing analysis may serve as a complementary empirical tool for examining the
relationship between value attributes and price signals. It can help identify which observable
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characteristics of CPMs are reflected in existing prices, which value attributes may be under-recognized,
and whether some price differences are driven by non-value-related factors. However, hedonic pricing
results should not be used mechanically to determine prices. They should be interpreted together with
clinical evidence, pharmacoeconomic evidence, real-world evidence, and policy priorities. In this sense,
hedonic pricing can support, rather than replace, normative HTA and reimbursement decision-making.

Finally, the development of CPM value-based pricing requires coordinated institutional support. Evidence
generation, value assessment, price negotiation, procurement, reimbursement, and post-listing
reassessment should not be treated as isolated policy processes. A more integrated governance
approach is needed to ensure that value evidence can be continuously generated, updated, interpreted,
and translated into pricing and reimbursement decisions. Such an approach would help improve the
transparency, consistency, and policy relevance of CPM pricing, while also encouraging manufacturers to
invest in quality improvement and evidence development. Although this review focuses on CPMs, the
proposed pathway may also provide methodological insights for other traditional herbal medicine
systems in settings where evidence structures are heterogeneous and HTA capacity is still evolving.

Conclusion
International value-based pricing mechanisms provide important experience for linking pharmaceutical
value assessment with price formation. Cost-effectiveness threshold-based pricing, multi-payer value
negotiation, and added-benefit-based price negotiation demonstrate different ways of translating clinical
benefit, cost-effectiveness, payer willingness to pay, and comparative therapeutic value into pricing and
reimbursement decisions. However, these mechanisms depend heavily on high-quality evidence, clearly
defined comparators, standardized outcomes, and mature HTA or reimbursement systems.

For CPMs, direct transplantation of these mechanisms may be limited by evidence mismatch,
multidimensional value attributes, heterogeneous real-world use, and the risk of distorted price signals.
The core challenge is not only the selection of pricing tools, but also the construction of a value
identification and expression framework that is compatible with the value-generation characteristics of
traditional herbal medicines. CPM value-based pricing should therefore combine evidence-based
principles with multidimensional value assessment and real-world evidence.

A hedonic-pricing-informed pathway may provide a complementary perspective for this purpose. By
examining how observable drug characteristics are associated with market prices, hedonic pricing
analysis can help reveal existing price signals, identify under-recognized value attributes, and support
more transparent value-to-price translation. Although this approach cannot replace HTA,
pharmacoeconomic evaluation, or clinical evidence-based assessment, it may provide a feasible
methodological bridge between international VBP experience and the specific value characteristics of
CPMs. Future research should further validate this pathway using empirical data and explore its
application in reimbursement negotiation, price adjustment, procurement grouping, and post-listing
reassessment.
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Limitations of the review

This review has several limitations. First, it was designed as a policy-oriented narrative review rather than
a systematic review or meta-analysis. Although a structured search strategy was used, the aim was to
identify representative and policy-relevant literature and documents rather than to exhaustively include
all eligible studies. Therefore, some country-specific pricing practices, institutional reforms, or empirical
studies may not have been fully captured.

Second, the proposed hedonic-pricing-informed pathway remains a conceptual and methodological
framework. Although previous studies on characteristic price variables and hedonic pricing models for
CPMs provide an initial basis, further empirical validation is needed. Future studies should use real-world
price data, drug characteristic data, clinical evidence, and reimbursement information to test whether
this pathway can reliably support value-to-price translation across different disease areas and policy
scenarios. In addition, empirical hedonic pricing analysis in pharmaceutical markets may face
econometric challenges, including endogeneity, omitted variable bias, information asymmetry, and the
influence of price regulation or procurement policies. When appropriate, future empirical studies should
consider approaches such as sensitivity analysis, instrumental variables, fixed-effects models, or
subgroup analyses to address these challenges.

Third, CPMs are highly heterogeneous in formulation, indications, evidence base, market history, and
reimbursement status. The transferability of international VBP mechanisms and the applicability of
hedonic pricing analysis may vary across different types of CPMs. Therefore, the framework proposed in
this review should be viewed as a general analytical pathway rather than a fixed pricing formula. Its
practical application requires further refinement according to product category, disease area, evidence
maturity, and decision-making context.
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Figures

Figure 1

A hedonic-pricing-informed pathway for value-based pricing of Chinese patent medicines
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