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Abstract

Affordable access to cancer medicines depends not only on clinical value but also on 
the pricing and reimbursement arrangements adopted as products expand across mar-
kets. We conducted an exploratory multiple-case study of four Chinese-origin oncology 
medicines—zanubrutinib, fruquintinib, tislelizumab, and efbemalenograstim alfa—to ex-
amine whether a low, publicly visible origin-market price could create international price-
reference exposure. We compared reported public unit prices across approved markets, 
summarised monthly medicine acquisition costs from labelled dosing schedules, and tri-
angulated approval timing with entry into the China National Reimbursement Drug List. 
China had the lowest observed public price for every medicine at market exchange rates; 
the observed country sets differed by medicine. Three medicines were first approved in 
China and expanded later to the United States and/or Europe, and all four entered the 
NRDL. The Chinese-origin product had a lower reported median monthly acquisition cost 
in three of four comparator pairs. These findings document a visible origin-market price 
anchor rather than a demonstrated causal effect on foreign prices, launch timing, or clinical 
value. For oncology pharmacy and health-system decision makers, price transparency and 
reimbursement design should support patient access while preserving the conditions for 
sustainable international availability of innovative cancer medicines.

Keywords: Chinese-origin medicines; oncology; external reference pricing; launch sequencing; 
cross-national price comparison; national reimbursement drug list; price spillover

1. Introduction
China has become both a major market for innovative medicines and an increasingly 

important source of globally developed pharmaceutical products. This transition changes 
the policy question surrounding Chinese pharmaceutical prices. In addition to domes-
tic affordability, it raises the question of how prices observable in China might inform 
negotiations when Chinese-origin medicines expand internationally [1].

China’s basic medical insurance arrangements include employee and resident schemes, 
while the National Healthcare Security Administration (NHSA) coordinates the national 
reimbursement drug list (NRDL). For exclusive medicines, access negotiations establish 
payment standards; expert assessment considers clinical and pharmacoeconomic evidence 
and fund affordability. National listing does not mean full reimbursement: patient cost 
sharing and implementation depend on local benefit arrangements and reimbursement 
restrictions. Negotiated medicines enter procurement and dispensing arrangements that 
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link reimbursement to access [2,3]. In the 2020 adjustment, 119 medicines were successfully 
negotiated, with an average price reduction of 50.64%; this is an aggregate across success-
ful negotiations, not an oncology-specific estimate [4]. Zanubrutinib and tislelizumab 
entered the 2020 NRDL round, fruquintinib the 2019 round, and efbemalenograstim alfa 
the 2023 round. The negotiation year, publication date, and implementation date must 
be distinguished.

External reference pricing (ERP) uses prices of the same medicine in selected foreign 
jurisdictions to inform domestic price setting or negotiation [5–7]. A payer selects a country 
basket, identifies a comparable strength and presentation at a specified distribution-chain 
level, converts currencies and applies a rule such as the minimum, average or median 
price. Subsequent reviews can transmit later price changes. The result depends on basket 
membership, price definition, exchange rates and review frequency; formal ERP differs 
from informal use of foreign prices in negotiation. Confidential rebates can make public 
prices imperfect proxies for actual payments. For example, in a hypothetical three-country 
basket with comparable public prices of 100, 60 and 30, a minimum-price rule yields 30 and 
an arithmetic-mean rule approximately 63.3; neither identifies the confidential net price. 
This example illustrates the mechanism and is not a finding for the four medicines [5].

Previous research addresses related but distinct questions. Danzon and Towse discuss 
differential pricing as a way to reconcile access and research incentives [8], while Dan-
zon et al. examine price regulation and launch timing across established pharmaceutical 
markets [9]. Kanavos et al. show that ERP outcomes depend on implementation [5]. In 
China, studies of reimbursement negotiation examine changes in medicine use, prices, and 
spending [10–13], while Lyu et al. compare 140 negotiated innovative medicines across 
15 countries using multiple price indices [14], and Pan et al. compare list prices and clin-
ical value in China, Japan, and South Korea [15]. These studies establish the relevance 
of reimbursement, economic burden [16], and international price differences, but do not 
establish that a Chinese-origin medicine’s domestic price caused a foreign pricing decision. 
The present analysis adds a product-origin and timing perspective: it links observable price 
positions to regulatory and reimbursement sequences for four internationally expanding 
assets, rather than estimating a population-wide price effect.

We use the term home-market price-reference exposure for the possibility that a low, 
observable origin-market price informs foreign negotiations. The expression home-market 
price penalty describes a hypothesised adverse outcome of that exposure, not an outcome 
demonstrated here. We address three questions: (1) how do publicly available Chinese 
prices compare with prices in other observed approved markets; (2) how do Chinese reim-
bursement milestones relate to international regulatory expansion; and (3) what hypotheses 
and contracting considerations arise from this configuration?

The study distinguishes nominal price differences relevant to cross-border comparisons 
from purchasing-power-parity (PPP) adjustments that contextualise domestic price levels. 
It also distinguishes regulatory approval, reimbursement listing and observed price avail-
ability, which are separate events. Section 2 presents the conceptual framework; Section 3 
describes case selection and methods; Section 4 reports descriptive findings; Section 5 
discusses interpretation, practical implications and limitations; and Section 6 concludes.

2. Conceptual Framework
2.1. From Differential Pricing to Reverse Price Spillovers

Differential pricing can support access when prices reflect countries’ financing capac-
ity [8]. ERP can potentially transmit a concession beyond its intended market, depending 
on the reference rule and whether the relevant price is observable [5,6]. An indirect trans-
mission route would require evidence that an intermediate market incorporates the Chinese 
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price and is itself referenced elsewhere. Neither such a route nor direct formal inclusion of 
China in the relevant country baskets is demonstrated for these cases. Informal negotiating 
use remains a separate hypothesis.

2.2. Home-Market Price-Reference Exposure
The proposed exposure mechanism requires an observable origin-market price, subse-

quent foreign pricing opportunities, and a potential route through formal referencing or 
informal benchmarking. NRDL inclusion alone does not establish public disclosure: the 
2020 NRDL notice specifically restricts public dissemination of payment standards marked 
as confidential [3]. Consequently, a later observable procurement or list price cannot auto-
matically be treated as the payment standard first disclosed on the date of NRDL entry. The 
cross-sectional price snapshot and reimbursement chronology identify possible overlap, 
rather than the date or extent of actual price transmission.

Three propositions guide future investigation. Earlier availability of a low origin-
market price relative to foreign pricing decisions may increase reference exposure; a publicly 
disclosed concession may create different exposure from a confidential net rebate; and firms 
anticipating exposure may adjust launch or contracting decisions. Testing these propositions 
requires dated price records, payer rules and decision-level evidence. The present study 
provides descriptive case evidence consistent with possible exposure, without testing these 
causal or behavioural propositions.

3. Methods
3.1. Study Design and Case Selection

We used an exploratory multiple-case design combining cross-sectional public-price 
comparisons with regulatory and reimbursement timelines. Medicines were selected 
through a three-stage screening process. First, an initial pool of 12 Chinese-origin in-
novative medicines was identified on the basis of development by a China-based company 
and marketing approval in at least one major overseas country or region before December 
2024. Second, candidates were excluded if they were outside oncology and supportive 
oncology care, had neither NRDL inclusion nor implemented basic medical insurance 
reimbursement in China before December 2024, or had too few overseas price observations 
or insufficiently comparable public price information for cross-national analysis. Where 
several candidates shared the same target or mechanism, representative medicines were 
retained to limit overrepresentation of a single pharmacological class. This process yielded 
four cases: zanubrutinib, fruquintinib, tislelizumab and efbemalenograstim alfa. Third, 
four comparator medicines were selected, prioritising products used in reimbursement 
negotiation or market-access submissions and, where possible, matching the indication and 
mechanism of action and having established international use (Section 3.5).

This selection linked Chinese reimbursement experience with observable overseas 
prices while covering distinct therapeutic classes, small molecules and biologics, and both 
anticancer treatment and supportive care. It also captured different internationalisation 
pathways, including US-first and China-first approvals. The sample supports analytical 
comparison across informative cases rather than population-level estimates or an exhaustive 
assessment of Chinese-origin medicines. Chinese-origin refers to development origin, not 
necessarily the country of first approval or first-in-class status. Table 1 summarises the four 
medicines and their principal clinical uses.
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Table 1. Case characteristics and internationalisation sequence.

Medicine Class First Approvals China NRDL Entry Internationalisation 
Pathway Principal Clinical Use

Zanubrutinib
(Brukinsa) BTK inhibitor US November 2019;

China June 2020 2020 round

US-first approval; 
subsequent China 
reimbursement and 
overseas expansion

B-cell malignancies: MCL, 
WM, MZL, CLL/SLL 
and FL.

Fruquintinib
(Elunate/Fruzaqla) VEGFR inhibitor China September 2018;

US November 2023 2019 round
China-first approval; 
extended interval 
before US approval

Previously treated 
metastatic colorectal 
cancer.

Tislelizumab
(Tevimbra) PD-1 antibody

China December 2019;
EU September 2023;
US March 2024

2020 round
China-first approval; 
NRDL entry before 
EU and US approvals

Advanced oesophageal 
squamous cell carcinoma 
and gastric or 
gastro-oesophageal 
junction adenocarcinoma.

Efbemalenograstim 
alfa
(Ryzneuta)

Long-acting 
G-CSF

China May 2023;
US November 2023;
EU March 2024

2023 round
China-first approval; 
rapid US and EU 
expansion

Prevention of 
chemotherapy-associated 
febrile neutropenia in 
adults with non-myeloid 
malignancies.

Sources: regulatory records and first-approval reports [1,17–22]; authors’ synthesis. Clinical uses 
are selected indications, not exhaustive label summaries; approval dates, treatment lines, and com-
bination requirements vary by jurisdiction. FL treatment with zanubrutinib requires an indication-
specific combination regimen. NRDL entry refers to the negotiation round, not its implementation 
date. BTK, Bruton’s tyrosine kinase; VEGFR, vascular endothelial growth factor receptor; PD-1, pro-
grammed death 1; G-CSF, granulocyte colony-stimulating factor; MCL, mantle cell lymphoma; WM, 
Waldenstrom macroglobulinaemia; MZL, marginal zone lymphoma; CLL/SLL, chronic lymphocytic 
leukaemia/small lymphocytic lymphoma; FL, follicular lymphoma.

3.2. Price and Country Data
Countries were included separately for each medicine when marketing authorisation 

and a publicly verifiable price were available. The source framework comprised official 
government price databases and government-recognised price sources. These observations 
are public list, reimbursement, or procurement benchmarks as defined by their sources; 
they omit undisclosed rebates and are not harmonised ex-manufacturer net transaction 
prices. The United States was not included in the original cross-sectional dataset because 
a comparable price series was unavailable within that extraction framework. List-to-net 
divergence also affects other countries and is not a uniquely US justification for exclusion. US 
wholesale acquisition cost (WAC), an undiscounted manufacturer benchmark, is therefore 
considered separately as context and is not pooled with the analytical observations.

The analytical price date was 26 November 2024. Local prices were converted to US 
dollars using contemporaneous exchange rates, and the smallest marketed pack was stan-
dardised to the dose unit used in the source analysis. Monthly medicine acquisition costs 
were derived from labelled dose and administration frequency. Such estimates exclude 
administration, monitoring, adverse-event management and other healthcare costs. Repro-
ducibility requires a medicine-country source log with price type, observation date, currency, 
strength and pack size, together with the exchange-rate and PPP series and explicit dosing 
and cycle assumptions; these inputs cannot be inferred from regulatory approval dates.

3.3. Nominal Prices and Affordability-Adjusted Prices
Nominal US-dollar prices and PPP-adjusted prices answer different questions. Nomi-

nal prices describe visible cross-market price positions relevant to possible international 
referencing, but not realised manufacturer revenue. PPP adjustment contextualises prices 
against general domestic price levels; it does not measure household affordability, insurance 
coverage or patient out-of-pocket expenditure. For country i, the nominal price equals the 
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local-currency price divided by the exchange rate in local currency per US dollar. The PPP-
adjusted price equals the local-currency price divided by the World Bank PPP conversion 
factor and is expressed in international dollars, not transaction US dollars. Comparisons 
depend on the year and type of PPP series used.

3.4. Regulatory and Reimbursement Sequence
For each medicine, we recorded the first verified approval in China, the United States, 

and the European Union, together with the first NRDL inclusion. Dates were triangulated 
using regulatory agency records, peer-reviewed first-approval reports and manufacturer 
announcements. The sequence was used to classify cases as China-first or overseas-first 
and to identify whether the lower reimbursed Chinese price became visible before major-
market expansion.

3.5. Comparator Analysis
The descriptive comparators were ibrutinib for zanubrutinib, regorafenib for fruquin-

tinib, pembrolizumab for tislelizumab, and pegfilgrastim for efbemalenograstim alfa. These 
pairs contextualise medicine acquisition costs; they are not assumed to have identical 
indications, treatment lines, effectiveness or safety. No new comparative-efficacy or cost-
effectiveness analysis was conducted. Such analysis would require an indication-specific 
population, appropriate clinical comparator, comparative survival or other relevant out-
comes, adverse events, utilities, total costs, perspective, time horizon and willingness-to-pay 
threshold. For example, the ALPINE trial provides head-to-head evidence for zanubrutinib 
and ibrutinib in relapsed or refractory chronic lymphocytic leukaemia [23], but its findings 
cannot be transferred to the other pairs or all indications. Acquisition-price differences 
alone do not establish cost-effectiveness or clinical undervaluation.

3.6. Statistical Analysis
The analysis was descriptive. Country-specific public-price positions and pair-specific 

median acquisition costs were summarised separately because country coverage differed 
by medicine. Observations were clustered by medicine and country and did not constitute 
independent observations from a common treatment class. No pooled rank-test inference 
was used to claim class-wide clinical or economic differences. Statistical summaries were 
generated using SPSS version 26.0.

4. Results
4.1. Characteristics and Internationalisation Pathways

The four cases followed two distinct regulatory pathways. Zanubrutinib was first 
approved in the United States in November 2019 and in China in June 2020. In contrast, 
fruquintinib, tislelizumab, and efbemalenograstim alfa received their first global approvals 
in China, followed by entry into the United States and/or European Union. Fruquintinib 
had the longest China-to-US interval, from September 2018 to November 2023. Tislelizumab 
was approved in China in December 2019, in the European Union in September 2023, and 
in the United States in March 2024. Efbemalenograstim alfa was approved in China in 
May 2023, followed by the United States in November 2023 and the European Union in 
March 2024.

4.2. Cross-National Price Position
At market exchange rates, China was the lowest observed public-price market for 

all four medicines (Figure 1). For zanubrutinib, the Chinese unit price was US $11.63, 
compared with US $93.94 in Austria, US $51.09 in Germany and US $46.83 in Norway. These 

https://doi.org/10.3390/pharmacy14080160

https://doi.org/10.3390/pharmacy14080160


Pharmacy 2026, 14, 160 6 of 12

observations describe the recorded public-price position, not a common net discount or 
evidence that one country’s price determined another’s.

Figure 1. Public unit prices of selected Chinese-origin oncology medicines across observed mar-
kets (USD). Source: authors’ analysis of public-price data from official government databases or 
government-recognised sources; analytical date 26 November 2024. Prices are expressed in US dollars 
at market exchange rates and exclude undisclosed rebates. Country coverage varies by medicine.

As a separate US benchmark, a manufacturer-sponsored 2024 budget-impact study 
reported an undiscounted zanubrutinib WAC of US $15,066 per package, using RED BOOK 
accessed on 26 February 2024 [24]. The Chinese analysis yielded US $11.63 per dose 
unit. Package and dose-unit prices are not directly comparable, so no China-to-US ratio 
is calculated without matching strength, pack size and treatment duration. The WAC 
observation is from a different date and is not a net price or an additional observation in 
the main cross-sectional dataset.

Country coverage differed materially by product. The comparator analyses comprised 
28 market observations for zanubrutinib, eight for fruquintinib, five for tislelizumab and 
three for efbemalenograstim alfa. The markets available for within-product price com-
parisons and comparator-matched analyses need not coincide. Public prices may also 
represent different distribution-chain levels. Consequently, the observed price spreads do 
not constitute a representative global net-price or revenue comparison.
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4.3. PPP-Adjusted Price Comparisons
PPP conversion also placed China at a low observed price position for zanubrutinib, 

fruquintinib and tislelizumab (Figure 2). For example, the fruquintinib unit price was 
98.74 international dollars in China, 252.09 in Japan and 475.18 in Germany; zanubru-
tinib was 22.90 in China and 189.78 in Brazil. These comparisons suggest that selected 
nominal differences are not solely exchange-rate effects. The PPP-adjusted ranking of efbe-
malenograstim alfa is not used to support a cross-product conclusion. PPP-adjusted prices 
contextualise general purchasing-power differences and do not measure insured patients’ 
affordability or confidential net payments.

Figure 2. PPP-adjusted unit prices across observed markets. Source: authors’ analysis of public prices 
using World Bank PPP conversion factors. PPP-adjusted values are expressed in international dollars; 
they are not transaction US-dollar prices. Country coverage varies by medicine.

4.4. Monthly Treatment-Cost Comparisons
The analysis yielded heterogeneous pair-specific median PPP-adjusted monthly ac-

quisition costs (international dollars) (Figure 3): 10,155 for zanubrutinib vs. 10,421 for 
ibrutinib (matched-market n = 28); 6604 for fruquintinib vs. 36,514 for regorafenib (n = 8); 
2814 for tislelizumab vs. 4927 for pembrolizumab (n = 5); and 1419 for efbemalenograstim 
alfa vs. 745 for pegfilgrastim (n = 3). The Chinese-origin medicine thus had a lower median 
in three pairs and a higher median in the supportive-care pair. These medians describe the 
observed market samples and should not be interpreted as indication-matched estimates of 
total treatment costs or cost-effectiveness.
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Figure 3. PPP-adjusted monthly treatment costs for Chinese-origin medicines and selected therapeutic 
comparators. Comparisons are descriptive; country sets and sample sizes differ by pair. Source: 
authors’ public-price and labelled-dose calculations. Values are PPP-adjusted medicine acquisition 
costs, expressed in international dollars, and exclude other healthcare costs. Statistical summaries 
were generated using SPSS 26.0. Country coverage differs by pair; no pooled significance is inferred.

These findings do not establish a common treatment-class effect. Unequal country 
coverage, differing indications and dosing schedules, and the reversed supportive-care com-
parison preclude interpreting a pooled p-value as evidence of general clinical or economic 
undervaluation. No pooled inferential result is retained.

4.5. Evidence for a Home-Market Price Anchor
The nominal-price snapshot and regulatory chronology are consistent with potential 

exposure to a low origin-market price benchmark. Three products received their first 
approvals in China, whereas zanubrutinib received US approval first. However, approval 
is not commercial launch or reimbursement, and the timing of NRDL inclusion is not 
necessarily the timing of public disclosure of its payment standard. The chronology therefore 
identifies circumstances in which exposure might arise; it does not demonstrate when 
foreign payers observed or used the Chinese price.

The data do not show which foreign payer formally referenced China, whether an 
overseas price would have been higher in the absence of the Chinese price, or whether a 
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company delayed a launch because of ERP. Accordingly, the empirical finding is exposure 
to a low origin-market anchor rather than realised causal loss.

5. Discussion
5.1. Principal Findings

The four cases illustrate how an emerging originator market can also provide a low, 
observable public-price benchmark. The nominal-price analysis placed China lowest among 
the observed markets, while three products followed China-first regulatory pathways. 
These descriptive features motivate a price-reference hypothesis; they do not establish a 
realised home-market price penalty. PPP-adjusted comparisons should not be conflated 
with commercial reference prices.

The findings support the existence of a visible low-price anchor but not the stronger 
claim that the medicines were clinically undervalued. Price, clinical value and social value 
are distinct constructs. Demonstrating undervaluation would require indication-matched 
comparative benefit, quality-adjusted survival, cost offsets and a stated willingness-to-pay 
rule. Similarly, demonstrating harm to innovation would require longitudinal evidence on 
research investment, expected returns or pipeline decisions.

5.2. Why the Origin-Country Configuration Matters
An origin market may provide early patient access, clinical experience and an ob-

servable price benchmark during international expansion. A domestic reimbursement 
concession might then become negotiating information elsewhere if a relevant transmission 
route exists. The magnitude and even the presence of that effect depend on disclosure, 
foreign pricing rules, competing treatments, clinical evidence and negotiating context; none 
is identified causally by the cross-sectional comparisons.

Regulatory order alone is insufficient to establish exposure. Zanubrutinib was ap-
proved first in the United States, whereas fruquintinib and tislelizumab had longer intervals 
between Chinese and major Western approvals. Efbemalenograstim alfa expanded more 
rapidly. Dated reimbursement and price-disclosure records, together with foreign de-
cision dates, are needed to determine whether the Chinese price was observable at the 
relevant negotiation.

5.3. Implications for Company Strategy
Multi-territory licensing contracts can address potential cross-market pricing issues 

through explicit governance, rather than presuming that confidential contracting elimi-
nates ERP. First, define domestic reimbursement payments, international supply or transfer 
prices, local public list prices and net realised prices separately. A domestic NRDL pay-
ment standard need not automatically set an export supply price or royalty base. Second, 
establish a joint pricing committee with defined notification and consultation procedures 
for reimbursement submissions and material price changes, preserving each party’s lawful 
decision rights and timely patient access.

Third, the parties can consider a negotiated minimum supply or transfer-price pro-
vision, accompanied by a review mechanism if a mandatory payer decision makes the 
territory commercially unviable. Such a floor governs the partners’ commercial relationship; 
it cannot bind a regulator or prevent a payer from consulting a Chinese price. Fourth, avoid 
automatic most-favoured-price linkage to domestic NRDL terms by defining territories, 
products, price types and any exceptions to cross-territory adjustment clauses. Fifth, confi-
dentiality, permitted-disclosure, audit and dispute-resolution provisions should address 
regulatory disclosure duties and the allocation of documented cross-market consequences. 
None of these provisions demonstrates a treatment effect or guarantees protection from 
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ERP. Their design requires jurisdiction-specific legal assessment and should not mandate 
anticompetitive resale prices or postpone clinically needed access. Confidential rebates and 
outcomes-based agreements remain options only where legally and operationally feasible.

5.4. Implications for Chinese Reimbursement Policy
China’s reimbursement negotiations should consider manufacturers’ international 

market returns alongside domestic patient access, clinical value and the sustainability of the 
health insurance fund. For medicines undergoing global expansion, potential interactions 
between domestic reimbursement arrangements and overseas pricing negotiations warrant 
attention. However, NRDL inclusion alone does not establish that a negotiated payment 
standard is publicly observable or has influenced foreign prices; existing rules already 
protect certain negotiated standards from public disclosure [3].

One policy option is to explore a clearer distinction between the insurance payment 
standard, publicly observable market prices, and manufacturers’ net receipts. Where legally 
and operationally feasible, an affordable insurance payment standard could be combined 
with confidential rebates, price–volume arrangements or outcomes-based agreements tai-
lored to the domestic reimbursement context. Such arrangements could potentially support 
domestic access while allowing differentiated pricing across markets. Their effectiveness 
would nevertheless depend on which prices remain observable throughout procurement 
and dispensing, whether foreign payers reference those prices, and how any differences 
affect patient cost sharing. Policy design should therefore safeguard affordability and 
equitable access, avoid shifting additional costs to patients, and apply transparent eligi-
bility criteria without nationality-based preferential treatment. These options warrant 
further evaluation; their effects on international pricing and returns were not established by 
this study.

5.5. Implications for External Reference Pricing
For importing countries, the analysis illustrates why a listed price should not be treated 

as a context-free measure of fair value. The Chinese price may embody a negotiated ex-
change for national coverage and substantial expected volume. Transferring that price 
without transferring the associated volume, coverage obligations, or health-system context 
can undermine differential pricing. WHO recommends that ERP be used with other pric-
ing tools and that reference-country selection follow explicit criteria. Reference systems 
should additionally consider income, coverage, confidential discounts, launch maturity, 
and whether the observed price is part of a price-volume agreement.

5.6. Strengths and Limitations
The study addresses an increasingly relevant but underexamined direction of pharma-

ceutical price spillover and combines price position with regulatory and reimbursement 
sequence. The cases cover different modalities and launch pathways, allowing analytical 
comparison rather than reliance on a single flagship product. Separating nominal from 
PPP-adjusted prices also avoids conflating commercial price exposure with affordability.

Several limitations remain. The four purposive cases cannot establish prevalence 
among Chinese-origin medicines. The study used official or government-recognised public 
benchmarks and omits confidential rebates; public prices are not harmonised net manufac-
turer receipts. US WAC is provided only as contextual information, so the study is not a 
complete global price or revenue comparison. Country coverage is unbalanced, and within-
product and comparator-matched market sets may differ. The cross-figure consistency of 
the efbemalenograstim alfa PPP estimates limits interpretation of its adjusted price ranking. 
The single price snapshot cannot establish changes around NRDL entry or the first date 
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of public disclosure. Comparator populations and dosing assumptions are imperfectly 
aligned; acquisition costs omit other healthcare costs, and no comparative-efficacy synthesis 
or cost-effectiveness model was performed. PPP adjustment does not measure insured 
patients’ out-of-pocket burden. Finally, the study lacks payer-level reference baskets, nego-
tiation dossiers, observed launch decisions, and confidential transaction data, and cannot 
identify causal price, revenue, or innovation effects.

Future research should construct a longitudinal medicine-country panel containing 
launch application, approval, reimbursement, list price, estimated net price, ERP rules, 
and sales. A difference-in-differences or event-study design could test whether NRDL 
entry changes prices or launch hazards in markets that reference China, compared with 
markets that do not. Interviews with global pricing teams and payers could then identify 
the mechanism linking observable prices to launch and contracting decisions.

6. Conclusions
The four cases describe a configuration in which Chinese-origin oncology medicines 

expand internationally while relatively low domestic public-price observations are available. 
This motivates investigation of home-market price-reference exposure. Formal or informal 
transmission to foreign negotiations remains a hypothesis, requiring evidence on actual 
disclosure, payer rules, and decision timing.

The analysis does not establish that a low Chinese price caused foreign price reductions, 
launch delay, clinical undervaluation, or reduced innovation. Preserving affordable access 
while evaluating legitimate differential-pricing and contracting options requires better data 
on price types, reimbursement implementation and cross-market negotiating practices.

Author Contributions: Conceptualization, Z.M.; Methodology, Z.M.; Software, Z.M.; Validation, 
H.Y.; Investigation, Z.M. and W.H.; Resources, Z.M., H.Y. and W.H.; Data curation, Z.M., H.Y. and 
W.H.; Writing—original draft, Z.M. and Y.L.; Writing—review & editing, Z.M. and Y.L.; Supervision, 
Y.L.; Project administration, Y.L.; Funding acquisition, Y.L. All authors have read and agreed to the 
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical approval was not required because the study used 
publicly available aggregate data.

Data Availability Statement: The original contributions presented in this study are included in the 
article. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Li, G.; Liu, X.; Chen, X. Simultaneous development of zanubrutinib in the USA and China. Nat. Rev. Clin. Oncol. 2020, 17, 

589–590. [CrossRef] [PubMed]
2. National Healthcare Security Administration. Interim Measures for the Administration of Medicines Covered by Basic 

Medical Insurance. 31 July 2020. Available online: https://www.nhsa.gov.cn/art/2020/7/31/art_37_3387.html (accessed on 
16 October 2026).

3. National Healthcare Security Administration and Ministry of Human Resources and Social Security. Notice on the 2020 National 
Reimbursement Drug List. 28 December 2020. Available online: https://www.nhsa.gov.cn/art/2020/12/28/art_37_4220.html 
(accessed on 16 October 2026).

4. National Healthcare Security Administration. Publication of the 2020 National Reimbursement Drug List. 28 December 2020. 
Available online: https://www.nhsa.gov.cn/art/2020/12/28/art_14_4221.html (accessed on 16 October 2026).

5. Kanavos, P.; Fontrier, A.M.; Gill, J.; Efthymiadou, O. Does external reference pricing deliver what it promises? Evidence on its 
impact at national level. Eur. J. Health Econ. 2020, 21, 129–151. [CrossRef] [PubMed]

6. World Health Organization. WHO Guideline on Country Pharmaceutical Pricing Policies, 2nd ed.; WHO: Geneva, Switzerland, 2020.

https://doi.org/10.3390/pharmacy14080160

https://doi.org/10.1038/s41571-020-0414-y
https://www.ncbi.nlm.nih.gov/pubmed/32651571
https://www.nhsa.gov.cn/art/2020/7/31/art_37_3387.html
https://www.nhsa.gov.cn/art/2020/12/28/art_37_4220.html
https://www.nhsa.gov.cn/art/2020/12/28/art_14_4221.html
https://doi.org/10.1007/s10198-019-01116-4
https://www.ncbi.nlm.nih.gov/pubmed/31583483
https://doi.org/10.3390/pharmacy14080160


Pharmacy 2026, 14, 160 12 of 12

7. Incze, A.; Kaló, Z.; Espín, J.; Kiss, É.; Kessabi, S.; Garrison, L.P. Assessing the consequences of external reference pricing for global 
access to medicines and innovation: Economic analysis and policy implications. Front. Pharmacol. 2022, 13, 815029. [CrossRef] 
[PubMed]

8. Danzon, P.M.; Towse, A. Differential pricing for pharmaceuticals: Reconciling access, R&D and patents. Int. J. Health Care Finance 
Econ. 2003, 3, 183–205. [CrossRef] [PubMed]

9. Danzon, P.M.; Wang, Y.R.; Wang, L. The impact of price regulation on the launch delay of new drugs—Evidence from twenty-five 
major markets in the 1990s. Health Econ. 2005, 14, 269–292. [CrossRef] [PubMed]

10. Cai, L.; Tao, T.; Li, H.; Zhang, Z.; Zhang, L.; Li, X. Impact of the national drug price negotiation policy on utilization, cost, and 
accessibility of anticancer medicines in China. J. Glob. Health 2022, 12, 11016. [CrossRef] [PubMed]

11. Zhang, Y.; Wushouer, H.; Han, S.; Fu, M.; Guan, X.; Shi, L.; Wagner, A. The impacts of government reimbursement negotiation on 
targeted anticancer medication price, volume and spending in China. BMJ Glob. Health 2021, 6, e006196. [CrossRef] [PubMed]

12. Zhou, J.; Lan, T.; Lu, H.; Pan, J. Price negotiation and pricing of anticancer drugs in China: An observational study. PLoS Med. 
2024, 21, e1004332. [CrossRef] [PubMed]

13. Zhu, Z.; Zhang, J.; Xu, Z.; Wang, Q.; Qi, Y.; Yang, L. Impacts of national reimbursement drug price negotiation on drug accessibility, 
utilization and cost in China: A systematic review. Int. J. Equity Health 2025, 24, 36. [CrossRef] [PubMed]

14. Lyu, L.; Hu, Q.; Zou, Y.; Ming, J. International price comparisons for national price-negotiated drugs in China: A cross-regional 
analysis. Health Policy Plan. 2025, 40, 753–764. [CrossRef] [PubMed]

15. Pan, J.; Wei, X.; Lu, H.; Wu, X.; Li, C.; Hai, X.; Lan, T.; Dong, Q.; Yang, Y.; Jakovljevic, M.; et al. List prices and clinical value of 
anticancer drugs in China, Japan, and South Korea: A retrospective comparative study. Lancet Reg. Health West. Pac. 2024, 47, 
1623–1635. [CrossRef] [PubMed]

16. Wu, Z.; Yu, Y.; Xie, F.; Chen, Q.; Cao, Z.; Chen, S.; Liu, G.G. Economic burden of patients with leading cancers in China: 
A cost-of-illness study. BMC Health Serv. Res. 2024, 24, 1135. [CrossRef] [PubMed]

17. Blair, H.A. Efbemalenograstim alfa: First approval. Drugs 2023, 83, 1087–1094. [CrossRef] [PubMed]
18. Shirley, M. Fruquintinib: First global approval. Drugs 2018, 78, 1757–1761. [CrossRef] [PubMed]
19. US Food and Drug Administration. BRUKINSA (Zanubrutinib) Prescribing Information. 2024. Available online: https://www.ac-

cessdata.fda.gov/drugsatfda_docs/label/2024/213217s014lbl.pdf (accessed on 18 October 2026).
20. US Food and Drug Administration. FRUZAQLA (Fruquintinib) Prescribing Information. 2023. Available online: https://www.ac-

cessdata.fda.gov/drugsatfda_docs/label/2023/217564s000lbl.pdf (accessed on 18 October 2026).
21. European Medicines Agency. Tevimbra (Tislelizumab): CHMP Post-Authorisation Summary of Positive Opinion for Extension of 

Indications. 2024. Available online: https://www.ema.europa.eu/en/documents/smop/chmp-post-authorisation-summary-
positive-opinion-tevimbra-ii-06_en.pdf (accessed on 18 October 2026).

22. US Food and Drug Administration. RYZNEUTA (Efbemalenograstim Alfa-Vuxw) Prescribing Information. 2023. Available 
online: https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761134s000lbl.pdf (accessed on 18 October 2026).

23. Brown, J.R.; Eichhorst, B.; Hillmen, P.; Jurczak, W.; Kaźmierczak, M.; Lamanna, N.; O’Brien, S.M.; Tam, C.S.; Qiu, L.; Zhou, K.; 
et al. Zanubrutinib or ibrutinib in relapsed or refractory chronic lymphocytic leukemia. N. Engl. J. Med. 2023, 388, 319–332. 
[CrossRef] [PubMed]

24. Gaballa, S.; Campbell, D.; Xue, M.; Wu, F.; Massoudi, M.; Migliaccio-Walle, K.; Yang, K. Budget impact analysis of zanubrutinib 
+ obinutuzumab for the treatment of relapsed or refractory follicular lymphoma in the United States. In Proceedings of the 
ISPOR 2024, Atlanta, GA, USA, 5–8 May 2024. Available online: https://www.beonemedinfo.com/CongressDocuments/Ga-
balla_FL_BIM_ISPOR_Poster_2024.pdf (accessed on 16 October 2026).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury 
to people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/pharmacy14080160

https://doi.org/10.3389/fphar.2022.815029
https://www.ncbi.nlm.nih.gov/pubmed/35462921
https://doi.org/10.1023/a:1025384819575
https://www.ncbi.nlm.nih.gov/pubmed/14625999
https://doi.org/10.1002/hec.931
https://www.ncbi.nlm.nih.gov/pubmed/15386651
https://doi.org/10.7189/jogh.12.11016
https://www.ncbi.nlm.nih.gov/pubmed/36527382
https://doi.org/10.1136/bmjgh-2021-006196
https://www.ncbi.nlm.nih.gov/pubmed/34266848
https://doi.org/10.1371/journal.pmed.1004332
https://www.ncbi.nlm.nih.gov/pubmed/38166148
https://doi.org/10.1186/s12939-025-02390-w
https://www.ncbi.nlm.nih.gov/pubmed/39905408
https://doi.org/10.1093/heapol/czaf040
https://www.ncbi.nlm.nih.gov/pubmed/40578822
https://doi.org/10.1016/j.lanwpc.2024.101088
https://www.ncbi.nlm.nih.gov/pubmed/38774422
https://doi.org/10.1186/s12913-024-11514-x
https://www.ncbi.nlm.nih.gov/pubmed/39334309
https://doi.org/10.1007/s40265-023-01911-7
https://www.ncbi.nlm.nih.gov/pubmed/37368138
https://doi.org/10.1007/s40265-018-0998-z
https://www.ncbi.nlm.nih.gov/pubmed/30357594
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/213217s014lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/213217s014lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/217564s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/217564s000lbl.pdf
https://www.ema.europa.eu/en/documents/smop/chmp-post-authorisation-summary-positive-opinion-tevimbra-ii-06_en.pdf
https://www.ema.europa.eu/en/documents/smop/chmp-post-authorisation-summary-positive-opinion-tevimbra-ii-06_en.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761134s000lbl.pdf
https://doi.org/10.1056/NEJMoa2211582
https://www.ncbi.nlm.nih.gov/pubmed/36511784
https://www.beonemedinfo.com/CongressDocuments/Gaballa_FL_BIM_ISPOR_Poster_2024.pdf
https://www.beonemedinfo.com/CongressDocuments/Gaballa_FL_BIM_ISPOR_Poster_2024.pdf
https://doi.org/10.3390/pharmacy14080160

	Introduction 
	Conceptual Framework 
	From Differential Pricing to Reverse Price Spillovers 
	Home-Market Price-Reference Exposure 

	Methods 
	Study Design and Case Selection 
	Price and Country Data 
	Nominal Prices and Affordability-Adjusted Prices 
	Regulatory and Reimbursement Sequence 
	Comparator Analysis 
	Statistical Analysis 

	Results 
	Characteristics and Internationalisation Pathways 
	Cross-National Price Position 
	PPP-Adjusted Price Comparisons 
	Monthly Treatment-Cost Comparisons 
	Evidence for a Home-Market Price Anchor 

	Discussion 
	Principal Findings 
	Why the Origin-Country Configuration Matters 
	Implications for Company Strategy 
	Implications for Chinese Reimbursement Policy 
	Implications for External Reference Pricing 
	Strengths and Limitations 

	Conclusions 
	References



