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Abstract:

Obijective: This study examines the drug price negotiation process in China from 2017 to 2023, with a particular focus
on its impact on drug pricing, especially for innovative therapies, and its influence on healthcare affordability and the
sustainability of the health insurance system.

Material and Methods: Data were sourced from public reports and official announcements by the National Healthcare
Security Administration (NHSA). A mixed-method approach was employed, combining quantitative analysis of price
reductions, success rates, and healthcare expenditure with qualitative insights into policy challenges, focusing on high-
cost treatments like oncology drugs and innovative therapies.

Results: From 2017 to 2023, price negotiations led to average reductions of 50-62%, with oncology drugs experiencing
a maximum price reduction of 94%. The efficiency of negotiations improved significantly, with a success rate of 85%
by 2023. These reductions enhanced access to costly treatments, particularly cancer therapies, but rising demand for
innovative treatments continued to strain the healthcare budget. The inclusion of more high-cost therapies in the National
Reimbursement Drug List (NRDL) further contributed to the growth in expenditure. Additionally, the proportion of domestically
produced drugs in negotiations increased from 39% in 2021 to 69% in 2023, reflecting efforts to enhance self-sufficiency.
Conclusion: Negotiations on drug prices in China have effectively reduced drug prices and improved access to critical

therapies, such as innovative and life-saving treatments. However, ongoing demand for innovative treatments poses
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challenges to the financial sustainability of the health insurance system. Further improvements in value-based pricing

and regulatory frameworks are needed to maintain affordability and foster innovation.

Keywords: drug price negotiations, healthcare affordability, health insurance sustainability, innovative therapies,

oncology drugs

Introduction

Negotiations on drug prices have played an
increasingly important role in controlling healthcare costs
globally'. In countries like the United States and European
Union member states, such negotiations are typically
supported by rigorous health technology assessments (HTA)
and value-based pricing models®. These methods aim to
align drug prices with their clinical efficacy and economic
value, ensuring that healthcare systems can afford to
provide essential medications without sacrificing innovation®.
In particular, oncology drugs, biologics, and treatments
for rare diseases have been central to price negotiations,
where the cost of innovation often translates to high financial
burdens for healthcare providers and patients®.

In China, negotiations on drug prices were
formalized with the establishment of the National Healthcare
Security Administration (NHSA) in 2018. Since then, price
negotiations have emerged as a key strategy in managing
the cost of healthcare while improving access to high-
value drugs, particularly innovative therapies®. The National
Reimbursement Drug List (NRDL) has become the primary
tool for controlling which drugs are covered by insurance
and under what conditions®. Several studies, such as
those conducted by Zhang and Chen (2017), highlight the
considerable success of this system, with price reductions
frequently exceeding 50%’. Cancer treatments, in particular,
have seen price drops of up to 70%, making previously
unaffordable therapies accessible to a much broader

segment of the population®.
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The introduction of price negotiations in China
has been met with both praise and criticism. On one
hand, the significant price reductions achieved through
these negotiations have made life-saving therapies
available to millions of patients who would otherwise be
unable to afford them®. On the other hand, the long-
term sustainability of these price reductions is uncertain.
As demand for innovative treatments continues to grow,
maintaining low prices without compromising the profitability
of pharmaceutical companies, who need funds to invest in
research and development (R&D), remains a challengem.
Several international studies have underscored the risk of
de-incentivizing pharmaceutical innovation if prices are
reduced too drastically, especially in areas where drug
development costs are particularly high, such as in oncology
and precision medicine'’.

Furthermore, the literature emphasizes that while price
reductions improve immediate access to drugs, the broader
impact on healthcare budgets and system sustainability
must be considered”. In their comparative study of price
negotiation frameworks across different countries, Liu et
al. (2021) found that while China’s centralized negotiation
process is highly efficient in achieving rapid price reductions,
it faces challenges in incorporating value-based assessments
that ensure prices reflect the true clinical and economic value
of the drugs®. Internationally, countries like the U.K. have
developed more sophisticated models for pricing innovative
therapies, which account for long-term patient outcomes,
cost-effectiveness, and budget impact, areas where China’s

system could potentially improve™.
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Another critical aspect explored in the literature is
the balancing act between cost containment and fostering
pharmaceutical innovation. Studies from developed markets
suggest that pricing models, which emphasize clinical
value and cost-effectiveness, provide a clearer framework
for negotiations and help preserve the incentives for drug
innovation™. In China, the focus has largely been on
immediate cost reductions, which, while effective in the
short term, may lead to tensions between the government
and pharmaceutical companies in the long run, particularly
when it comes to novel therapies that require significant
investment.

This study aims to analyze the outcomes of
negotiations on drug prices in China from 2017 to 2023,
focusing on their impact on drug prices, healthcare budgets,
and patient access. It hypothesizes that these negotiations
reduce healthcare expenditures and improve access to
therapies, thereby supporting health insurance fund stability.
The analysis emphasizes direct financial effects, such
as cost reductions and affordability improvements, while
recognizing that broader factors, like demographic changes
and economic trends, are beyond the study’s scope.
Additionally, it aims to explore the challenge of balancing
cost reduction with fostering pharmaceutical innovation and
compares China’s experience with international practices

in order to evaluate its negotiation framework.

Material and Methods

Data collection

This study employed a comprehensive data
collection strategy, utilizing diverse and reliable sources
to ensure accurate insights into negotiations on drug
prices and their impact on China’s healthcare system.
Primary data were sourced from public reports and official
announcements by the National Healthcare Security

Administration (NHSA), including healthcare expenditure
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reports, negotiation success rate publications, and drug
catalog adjustment announcements. Additional information
was obtained from major media outlets such as Xinhua
News, People’s Daily, and CCTV News, as well as online
platforms including NHSA’s official website and databases
like Yaozh.com. To evaluate the effects of negotiations on
drug prices, quantitative indicators such as price reduction
percentages and negotiation success rates were extracted
from healthcare databases and market research reports.
By integrating these diverse sources, the study ensured
a robust and well-rounded understanding of the socio-
economic impacts and long-term trends associated with

negotiations on drug prices in China.

Analytical methods

This study employed both quantitative and qualitative
analytical methods to comprehensively evaluate negotiations
on drug prices and their broader implications. Quantitative
methods were used to assess price reductions, negotiation
success rates, and the financial impact on healthcare
budgets. The percentage reduction in drug prices was
calculated using the following formula:

(1) Price Reduction (%) = [(Price Before Negotiation
- Price After Negotiation) / Price Before Negotiation] x 100

Negotiation success rates were calculated as:

(2) Negotiation Success Rate (%) = (Number of
Successfully Negotiated Drugs / Total Number of Drugs
Proposed for Negotiation) x 100

In this study, a linear regression model was
employed to analyze trends in healthcare fund income,
expenditure, and surplus ratios. The model was chosen
due to its suitability for time-series data and its ability to
handle multiple independent variables while maintaining
interpretability. Diagnostic tests such as the Durbin-Watson
statistic were conducted to check for autocorrelation, and

variables with high variability were log-transformed for
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improved variance stability. Residual analysis confirmed
the assumptions of homoscedasticity and normality were
met. Additionally, outliers were addressed, and interaction
terms were included to capture potential dependencies
among variables. These adjustments ensured the effective
application of the linear regression model in identifying
trends in healthcare fund dynamics.

(3) Linear Regression Model Formula:

Y=B,+BX +BX, +..+BX+€

Where:
Y: Dependent variable (e.g., healthcare fund income,
expenditure, or surplus ratio)
Xy Xy ey Xn: Independent variables (e.g., negotiation
outcomes, healthcare policies, demographic factors)
B,: Intercept term
B, B,

variables

Bn: Regression coefficients for independent

€: Error term

(4) Log-Transformation for Normality and Variance
Stabilization:

log(Y) = B, + B,log(X,) + B,log(X,) + ... + Bn/og(Xn) + &
(5) Durbin-Watson Statistic Formula:
DW = 2[(e-e_ )7 / 2[e7]

Where:
e: Residual for observation i
e : Residual for observation i-1

Qualitative methods included reviewing policy
documents, negotiation strategies, and case studies to
evaluate the socio-economic impacts and policy implications
of negotiations on drug prices. The analysis identified
systemic challenges, such as balancing cost reduction
with innovation and the lack of systematic evaluation of
negotiation outcomes. A comparative analysis benchmarked
China’s pricing strategies against international practices,
focusing on differences in negotiation mechanisms and

their impact on affordability and innovation. Insights from
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secondary sources complemented quantitative findings,

providing a comprehensive policy context.

Study design

The study was designed to assess the outcomes of
negotiations on drug prices across different drug categories,
focusing on both innovative therapies like cancer treatments
and generic drugs. A longitudinal approach was taken,
analyzing data from 2017 to 2023 to capture changes over
time in pricing outcomes, healthcare expenditures, and the
financial sustainability of the health insurance system. This
approach allowed for the examination of both short-term
price reductions and their long-term impacts on healthcare
budgets, including trends in the resident and employee
health insurance funds. The design also incorporated the
comparison of negotiated drug pricing with international
practices to contextualize China’s approach within the global

healthcare framework.

Methodological challenges

The study faced several methodological challenges.
Data heterogeneity was a key issue, given the diverse
sources of information used. Ensuring consistency and
comparability across datasets required rigorous data
validation to ensure alignment of with findings. Another
challenge was potential bias in industry and government
reports, which may reflect the interests of stakeholders
involved in pharmaceutical pricing negotiations. To
mitigate these biases, findings were cross-referenced
with independent sources, and a critical perspective
was maintained throughout the analysis. Despite these
challenges, the study’s comprehensive approach to data
collection and analysis ensured a robust evaluation of the
outcomes and long-term sustainability of negotiations on

drug prices in China’s healthcare system.
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Results

Price reduction outcomes in negotiations on
drug prices in China (2017-2023)

From 2017 to 2023, drug price negotiations in China
consistently resulted in significant price reductions, improving
the accessibility of essential treatments for the population.
During this period, the average price reduction ranged
between 50% and 62%, with a notable peak occurring in
2020 and 2021, when reductions reached the highest level
of 62%. This peak reflects the concentrated efforts of the
Chinese government to lower the cost of critical therapies,
particularly in high-demand areas such as oncology,
where immune checkpoint inhibitors and targeted cancer
therapies were prioritized for price cuts. These reductions
were crucial in alleviating the financial burden on patients
while expanding access to critical life-saving treatments.

Data supports this upward trend in price reductions,
showing that the highest reductions surged from 70% in
2017 to 94% in 2021 and 2022, before slightly decreasing
to 92% in 2023. The average reductions also displayed a
significant increase, rising from 14% in 2017 and stabilizing
around 60% after 2021, which indicates improved negotiation

efficiency across the pharmaceutical industry (Figure 1A).

Success rates of negotiations on drug prices
(2017-2023)

The success rate of negotiations on drug prices
in China began at 82% in 2017 and peaked at 94% in
2018, reflecting significant improvements in the negotiation
process. As companies increasingly recognized the benefits
of being included in the National Reimbursement Drug List
(NRDL), participation rose substantially. However, in 2019,
the success rate dropped to 50%, likely due to stricter
conditions or resistance from companies.

After this decline, the success rate steadily recovered
to 73% in 2020, 79% in 2021, and 85% in 2023. The National

Healthcare Security Administration (NHSA) enhanced
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communication and streamlined discussions, encouraging
greater participation from pharmaceutical companies.
This rising success rate highlights the balance achieved
between reducing drug prices and maintaining incentives
for company participation, supporting affordable healthcare

and sustainable market conditions (Figure 1B).

Impact of negotiations on drug prices on
healthcare budget and catalog adjustments (2004-
2023)

Negotiations on drug prices have significantly
reduced drug prices, but their impact on China’s healthcare
budget remains complex, influenced by rising demand
for innovative therapies and an aging population. While
lower prices eased some financial pressures, the demand
for costly therapies, particularly for chronic diseases and
oncology, continues to drive high healthcare expenditures.
Advanced treatments and the growing needs of an aging
population sustain spending levels despite falling individual
drug prices.

Figure 1C shows changes in the drug catalog
composition from 2004 to 2023. Regular drug entries
dominated earlier years, peaking in 2004 and 2009 with
over 400 additions. From 2017, negotiated entries rose
sharply, especially after oncology drug negotiations began
in 2018. Regular entries declined after peaking in 2017,
and removed entries surged in 2019, reflecting efforts to
eliminate outdated or less cost-effective drugs.

Regular drug entries mainly include generic drugs,
essential medicines, and treatments for common or chronic
diseases. Evaluated for clinical efficacy, cost-effectiveness,
and alignment with public health priorities, these drugs
generally meet pricing benchmarks and do not require
negotiation for inclusion in the National Reimbursement
Drug List (NRDL).

While price negotiations lower per-unit costs, the

inclusion of high-cost therapies offsets some savings. The
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growing trend of negotiated entries since 2019 reflects rising
demand for advanced treatments. Additional strategies, such
as demand control and optimizing treatment alternatives,
are needed in order to manage healthcare costs effectively
(Table 1).

Table 1 Historical adjustments of healthcare insurance

admission types and versions (2000-2023)

Year Admission type Version

2000 Regular admission Version 1
2004 Regular admission Version 2
2009 Regular admission Version 3
2017 Regular + negotiated admission Version 4
2018 Special negotiation for oncology drugs  Version 4

Supplement

2019 Regular + negotiated admission Version 5
2020 Regular + negotiated admission Version 6
2021 Regular + negotiated admission Version 7
2022 Regular + negotiated admission Version 8
2023 Regular + negotiated admission Version 9

Distribution of newly negotiated non-catalog
drugs (2021-2023)

Between 2021 and 2023, there has been a notable
shift in the distribution of newly negotiated non-catalog
drugs in China, with a growing emphasis on domestic
drug production. The data, represented in both the table
and chart, illustrates a steady increase in the proportion of
domestic drugs being negotiated into the healthcare system.
In 2021, domestic drugs accounted for 39% of the newly
negotiated non-catalog drugs, a proportion that increased
to 50% in 2022 and further to 69% in 2023. This indicates
a clear trend towards prioritizing local drug manufacturers,
potentially driven by government policies aimed at boosting
domestic production capacity and reducing dependence on

imported medicines.
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In contrast, the share of imported drugs fluctuated
during the same period. Starting at 26% in 2021, imported
drugs saw a peak of 43% in 2022, before dropping to 36%
in 2023. This decline suggests a possible shift in focus
towards fostering self-sufficiency in the pharmaceutical
sector, while still maintaining a significant, albeit reduced,

reliance on imported therapies (Figure 1D).

Price reduction trends for newly negotiated non-
catalog western medicines across disease categories
(2019-2022)

Figure 2A presents the price reduction trends for
newly negotiated non-catalog Western medicines across
multiple disease categories from 2019 to 2022. Table 2
illustrates that these reductions represent the percentage
decrease from the original price before negotiation,
highlighting the effectiveness of the negotiation process in
making high-cost treatments more affordable. Oncology
drugs maintained relatively high reductions, starting at 64%
in 2019 and peaking at 70% in 2020, before settling at 57%
in 2022. Immune system drugs followed a similar pattern,
with reductions increasing from 50% in 2019 to 68% in 2021,
and slightly dropping to 62% in 2022. Cardiovascular system
drugs showed a gradual increase in reductions, reaching
80% in 2022. Digestive and metabolic drugs exhibited some
fluctuations, decreasing to 51% in 2021 but achieving a peak
reduction of 70% in 2022. In contrast, anti-infective and
respiratory system drugs displayed greater volatility, with
anti-infective drugs peaking at 68% in 2021 and ending
at 61% in 2022, while respiratory system drugs reached
a high of 88% in 2021 but declined sharply to 51% in
2022. Musculoskeletal system drugs achieved the largest
reduction of 94% in 2021, though this decreased to 56% by
2022. Overall, the data indicate that while many categories
experienced significant price reductions, the extent and
consistency of these reductions varied across different

therapeutic areas (Table 2).
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Price Reductions in Medical Insurance Negotiations (2017-2023)
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Figure 1 (A) Highest and average reductions in medical insurance negotiation prices (2017-2023) (B) Negotiation success

rates by year (2017-2023) (C) Trends in regular, negotiated, and removed entries in the national medical

insurance catalog (2004-2023) (D) Distribution of newly negotiated non-catalog drugs (2021-2023)

Table 2 Price reduction of newly negotiated non-catalog

western medicines by disease area (2019-2022)

Disease category 2019 2020 2021 2022
Oncology 64% 70% 64%  57%
Immune system drugs 50% 60% 68%  62%
Digestive and metabolic drugs 56% 62% 51%  70%
Anti-infective drugs 67% 52% 68%  61%
Blood and hematopoietic 1% 60% 70%  62%
organs

Cardiovascular system drugs ~ 53% 67% 65% 80%
Sensory organ drugs 55% 45% 79% 65%
Respiratory system drugs 63% 73% 88% 51%
Nervous system drugs 76% 66% 63%  60%
Musculoskeletal system drugs NaN 80% 94% 56%
Urogenital system drugs and NaN 69% NaN NaN
sex hormones

Contrast agents 75% 57% 50%  NaN
Systemic hormone NaN 23% NaN  NaN
preparations

Others 69% NaN 75% 37%

Journal of Health Science and Medical Research

Trends in sales of negotiated drugs in China’s
medical insurance system (2018-2022)

The sales trends of negotiated drugs in China’s
medical insurance system between 2018 and 2022 reveal
key insights into the market’s dynamics. In 2018, negotiated
drugs reached sales of 8.1 billion RMB, which peaked in
2020 at 54.2 billion RMB before declining to 35.3 billion
RMB by 2022. For drugs negotiated in 2019, there was
a significant increase in sales, particularly in 2021, where
sales surged to 89.4 billion RMB. However, this figure also
saw a decrease in 2022, falling to 71.9 billion RMB. Drugs
negotiated in 2020 exhibited more consistent growth, with
sales increasing year-over-year, culminating at 59.8 billion
RMB in 2022. Meanwhile, the 2021 negotiated drugs, though
starting with minimal sales in 2019, showed exponential
growth by 2022, reaching 29.5 billion RMB. Overall, these

J Health Sci Med Res
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trends highlight the evolving impact of negotiated pricing on
drug accessibility and affordability in the Chinese medical
insurance market, with fluctuations reflecting both market

maturity and policy impacts over time (Figure 2B).

Trend analysis of the national health insurance
fund’s income, expenditure, and yearly balance (2018-
2023) based on predictive modeling

The analysis of the National Health Insurance Fund’s
income, expenditure, and yearly balance from 2018 to 2023
reveals key trends impacting its financial sustainability. From
2018 to 2022, income rose steadily from 21,384 billion to
30,922 bilion RMB, peaking in 2022. In 2023, income
slightly declined to 26,188 billion RMB. Predictive modeling
estimates income will rise to 28,542 billion RMB in 2024
(y= 1354.43x-2710541.43), showing a moderate but steady
increase over time.

Expenditures followed a similar pattern, rising
from 17,822 bilion RMB in 2018 to 30,922 bilion RMB
in 2022, before dropping to 22,531 bilion RMB in 2023.
The model predicts a rise to 24,153 billion RMB in 2024
(y=1621.71x-3253806.38). Notably, the steeper increase in
expenditures compared to income suggests rising financial
pressure on the fund.

The yearly balance fluctuated, peaking at 6,325 billion
RMB in 2022 but declining to 3,656 billion RMB in 2023.
The model forecasts a slight recovery to 4,389 billion RMB
in 2024 (y=274.69x-550734.49). However, if expenditures
continue to rise faster than income, the fund’s long-term

stability could be at risk. Continued monitoring and policy

Table 3 National health insurance fund income, expenditure,
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adjustments will be essential to ensure financial sustainability
(Table 3, Figure 2C).

Trend analysis and forecast of the number and
ratio of insured members in China’s employee medical
insurance system (2013-2025)

The analysis of China’s employee medical insurance
system from 2013 to 2025 reveals steady growth in both
active and retired insured members. The number of active
insured members increased from 205.01 million in 2013 to
266.04 million in 2022, while retired insured members grew
from 69.42 million to 96.39 million over the same period.
This growth highlights the expansion of healthcare coverage
as more individuals join the system.

However, the active-to-retired ratio declined from
2.95 in 2013 to 2.76 in 2022, indicating that the retiree
population is growing faster than the active workforce. To
analyze this trend, a linear regression model was applied,
predicting that the ratio will decline further to approximately
2.71 by 2025 (y=—0.015x+33.39), with an R? value of 0.542,
indicating moderate predictive accuracy. While alternative
models, such as polynomial and exponential regression,
were explored during preliminary testing, they did not
significantly improve predictive accuracy or alignment with
observed trends. The linear regression model was ultimately
selected for its simplicity, interpretability, and ability to
effectively capture the data’s overall characteristics and
trends. As the proportion of retirees increases relative to
active employees, the system is expected to face growing

financial pressure. The declining ratio highlights potential

and yearly balance (2018-2023)

Year 2018 2019 2020 2021 2022 2023 (up to October)
National health insurance fund income (in billions) 21,384 24,421 24,846 28,728 30,922 26,188
National health insurance fund expenditure (in billions) 17,822 20,854 21,032 24,043 30,922 22,531
National health insurance fund yearly balance (in billions) 3,562 3,567 3,814 4,684 6,325 3,656

Journal of Health Science and Medical Research

J Health Sci Med Res



Price Negotiations and Health Insurance Sustainability Zhou S, et al|

challenges in maintaining sustainability, as a larger retiree  changing demographic landscape and ensure the long-term
population could strain the system’s resources. This trend  viability of the employee medical insurance system (Table

underscores the need for policy reforms to address the 4, Figures 3a and 3b).

Table 4 Surplus ratios of employee and resident health insurance funds and structure of employee insurance participants
(2013-2023)

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Active insured members (millions) 205.01 210.41 213.62 217.20 222.88 233.08 24224 25429 261.06 266.04
Retired insured members (millions)  69.42 72.55 75.31 78.12 80.34 83.73 87.00 90.26 93.24 96.39
Active to retired ratio 2.95 2.90 2.84 2.78 2.77 2.78 2.78 2.82 2.80 2.76

Note: This table reflects the number of active and retired insured members in China’s employee medical insurance system from 2013 to
2022, along with the active-to-retired ratio over the same period.

Pﬁe Reduction of Newly Negatiated Non-Catalog Western Medicines by Disease Area (2019-2022) B Sales of Negotiated Drugs in Medical Insurance (2018-2022) in RMB
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Figure 2 (A) Price reduction of newly negotiated non-catalog western medicines by disease area (2019-2022)
(B) Percentage increase in sales of negotiated drugs in medical insurance (2018-2022) in RMB (C) National
health insurance fund income, expenditure, and balance (2018-2023) (D) Trend and forecast of surplus ratios
for resident and employee health insurance funds (2017-2025)
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Trend and forecast of surplus ratios for resident
and employee health insurance funds (2017-2025)

Figure 2D shows the trend and forecast of surplus
ratios for resident and employee health insurance funds
from 2017 to 2025. The surplus ratio for resident health
insurance shows a fluctuating decline, reaching 0% in
2022, with a slight recovery forecasted to be 10.3% by
2025 (y=—1.89x+3836.86). In contrast, the surplus ratio for
employee health insurance has steadily increased, reaching
100% in 2022, and is expected to remain stable at 95.3%
in 2025 (y=1.89x—3736.86).

The merging of urban and rural health insurance
into the resident health insurance system in 2018 added
complexities to fund management. In the first 10 months of
2023, the resident health insurance fund recorded a deficit
of 69.078 billion RMB, while the surplus came solely from
employee health insurance. This deficit is partly due to the
mismatch in the timing of income and expenditures, with
resident contributions collected in the previous year and
disbursements made monthly throughout the current year.

While employee health insurance remains financially

stable, the resident health insurance fund faces greater

Zhou S, et al||

volatility, emphasizing the need for better cash flow
management to ensure long-term sustainability. Future
adjustments may be required to align fund inflows and outflows

more effectively, particularly for the resident insurance system.

Forecast and trend analysis of China’s
commercial health insurance market (2012—-2025)

Figure 4 presents the market size of China’s
commercial health insurance from 2012 to 2025, with a
forecast for 2025 based on a linear regression model.
The historical data show a consistent upward trend,
reflecting the rapid growth of the commercial health
insurance market. The regression model used to
forecast the 2025 value is represented by the equation:
y=897.47x—1805456.95, where y is the projected market
size in billions, and x is the year. This equation suggests
that for every additional year, the market size increases
by approximately 897.47 bilion RMB. The model projects
that the market size will reach approximately 10,567 billion
RMB by 2025. The R? value of 0.975 indicates that the
model explains 97.5% of the variance in the market size

data, demonstrating a strong fit. Alternative models, such
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Figure 3 (A) Active-to-retired ratio trend in China’s employee medical insurance system (2013-2025) (B) Active and
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as polynomial and time-series regressions, were explored
but offered no significant improvement in accuracy. The
linear regression model was ultimately selected for its
simplicity, strong predictive accuracy, and clear alignment
with observed trends, effectively capturing the data’s
characteristics within the study’s timeframe. The strong
upward trend underscores the growing importance of
commercial health insurance in China’s healthcare system,
driven by increased demand for private healthcare services
and expanding insurance coverage. However, the gradual
decline in the growth rate suggests a maturing market as

the industry reaches higher levels of penetration.

Discussion

The trends observed in the 2017-2023 negotiations on
drug prices provide significant insights into the effectiveness
and sustainability of China’s healthcare system reforms".

The price reductions, averaging 50% to 62% and peaking

Zhou S, et al.

at 94% for certain therapies like oncology drugs, reflect the
Chinese government’s successful efforts in making essential
treatments affordable. These price cuts have alleviated
the financial burden on patients while expanding access
to life-saving treatments™. However, the stabilization of
price reductions at around 61.7% in recent years suggests
a shift towards a more sustainable approach, balancing
affordability with the need to incentivize pharmaceutical
innovation. This balance is crucial as continued innovation
depends on pharmaceutical companies’ ability to invest in
research and development, ensuring the system remains
effective in the long term'.

The improvement in success rates, rising from 67%
in 2017 to 85% in 2023, illustrates the refinement of the
negotiation process and the NHSA’s ability to align the
interests of pharmaceutical companies with public healthcare
goals. The temporary dip in success rates in 2019 can

be attributed to early challenges in reaching agreements
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with companies over steep price cuts®. However, the
increase in success from 2020 onwards reflects the growing
realization by pharmaceutical companies of the benefits of
being included in the National Reimbursement Drug List
(NRDL). This inclusion has not only increased participation
but also enhanced access to more affordable medications,
contributing to a more sustainable healthcare system®.

However, while price negotiations have been effective
in reducing individual drug costs, the broader impact on
healthcare budgets remains complex. The growing demand
for innovative, high-cost therapies, particularly in oncology
and chronic diseases, continues to exert upward pressure
on healthcare spending®. The catalog adjustments from
2004 to 2023, with the increasing number of negotiated drug
entries, show that the inclusion of advanced treatments is
crucial but offsets some of the savings achieved through
price cuts®. The spike in removed entries in 2019 also
highlights the government’s ongoing efforts to phase out
outdated or less cost-effective treatments in order to
manage costs effectively™.

Furthermore, the broader systemic challenges
impacting healthcare fund sustainability extend beyond drug
price negotiations. For example, the inclusion of innovative
therapies, while essential for improving health outcomes,
has introduced higher baseline costs, which the savings from
price negotiations alone cannot fully offset®. Demographic
shifts, such as an aging population, have also intensified
financial strain by increasing the demand for chronic disease
management and expensive treatments. These systemic
pressures underscore the need for comprehensive reforms
to balance affordability, accessibility, and innovation in
healthcare funding®™. While this study lacks specific data
on the share of innovative therapies like oncology drugs
in total drug expenditures, existing literature underscores
their significant financial impact on healthcare systems.
Optimizing pricing and reimbursement strategies for high-

cost therapies is crucial for financial sustainability.
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The emphasis on domestic drug production from
2021 to 2023 reflects China’s strategic push toward self-
sufficiency in pharmaceutical manufacturing. The proportion
of domestic drugs in the negotiated list rose from 39% in
2021 to 69% in 2023, reducing reliance on imported drugs
and promoting the development of the local pharmaceutical
industry”’. This shift toward supporting domestic innovation
not only strengthens the healthcare sector’s resilience but
also ensures that essential therapies are readily available
to meet rising demand, even in the face of global supply
chain disruptions®.

In terms of healthcare fund sustainability, the
analysis of the National Health Insurance Fund’s income,
expenditure, and yearly balance from 2018 to 2023
reveals growing financial pressures. Although income rose
consistently until 2022, the decline in 2023, coupled with
rising expenditures, highlights the potential risks to the
long-term financial stability of the system®. The inclusion
of high-cost therapies, particularly innovative treatments for
chronic diseases and oncology, has significantly contributed
to this expenditure growth. While these therapies expand
access, their financial impact underscores the need for
detailed analysis to guide effective policymaking. Predictive
modeling for 2024 indicates that while income is expected
to recover slightly, expenditures will continue to rise,
driven by the inclusion of more high-cost therapies™.
For example, oncology drugs, which represent a growing
share of reimbursed treatments, are expected to contribute
disproportionately to healthcare spending.

The financial performance of the employee and
resident health insurance funds highlights contrasting
challenges.

NHSA reports reveal substantial reductions in patient
out-of-pocket expenses. The 2024 NRDL negotiations
alone are projected to lessen the burden on patients by over
500 billion RMB. Furthermore, since the NRDL’s inception,

cumulative patient cost reductions exceed 8,800 billion RMB,
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demonstrating the significant impact of comprehensive cost-
containment strategies. These strategies encompass not
only drug price negotiations but also expanded insurance
coverage and increased government subsidies®. This
multifaceted approach underscores the NHSA’s commitment
to improving healthcare affordability and accessibility.

The employee health insurance system remains
relatively stable due to higher contribution rates and
lower utilization among younger, healthier populations. In
contrast, the resident health insurance fund recorded a
69.078 billion RMB deficit in the first 10 months of 2023,
reflecting significant financial strain that necessitates
structural reforms. Addressing this imbalance requires
tailored policies to meet the unique demands of each
system. The financial strain is further exacerbated by the
mismatch between income and expenditure trends in health
insurance funds. For instance, the resident health insurance
fund recorded a deficit of 69.078 billion RMB in the first 10
months of 2023, underscoring the urgency for improved
cash flow management and structural adjustments to ensure
fund stability®”. Addressing these issues will require the
adoption of systemic reforms, such as value-based pricing
frameworks, more efficient revenue collection mechanisms,
and stricter demand-side management to curb unnecessary
treatments and reduce waste®.

The trend analysis of insured members in the
employee medical insurance system from 2013 to 2025
further illustrates the financial strain. The decline in the
active-to-retired ratio, projected to drop to 2.71 by 2025,
suggests that the system will face increasing pressure
as the retiree population grows faster than the active
workforce. This demographic shift underscores the need
for comprehensive reforms to ensure that healthcare funds
can support an aging population without compromising the
affordability and accessibility of medical treatments®.

Moreover, the fluctuating surplus ratios of the resident

and employee health insurance funds reflect the financial
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challenges posed by the timing mismatch between income
and expenditure. The deficit in the resident health insurance
fund in recent years, particularly the 69.078 billion RMB
deficit recorded in the first 10 months of 2023, underscores
the need for improved cash flow management™. While the
employee health insurance fund remains stable, the volatility
of the resident fund suggests that policy adjustments are
required to better align fund inflows and outflows, ensuring
long-term financial sustainability®.

To ensure the long-term sustainability of China’s
healthcare system, addressing the challenges posed
by rising expenditures on high-cost therapies, an aging
population, and the need for continued pharmaceutical
innovation requires a comprehensive and holistic approach.
While drug price negotiations in China have effectively
reduced costs and expanded access to essential
therapies®, these measures alone are insufficient to
counterbalance the financial pressures facing the system.
Future strategies must include value-based pricing
frameworks to optimize expenditures, stricter demand-side
management to curb unnecessary treatments, and improved
cash flow management to stabilize fund operations™.
Additionally, ongoing evaluations of the financial impact
of high-cost therapies will be crucial to guiding evidence-
based policymaking. Continued support for domestic
pharmaceutical innovation, coupled with comprehensive
policy reforms, is essential in order to strike a balance
between affordability, innovation, and financial sustainability.
These systemic reforms will ensure that China’s healthcare
system can meet the growing healthcare demands of its
population while maintaining long-term stability™.

While the long-term goal remains system integration,
the current separation of residential health insurance
(RHI) and employee healthcare plans (EHP) reflects their
distinct financing and coverage mechanisms. RHI focuses
on rural and urban non-employed populations, funded

by government subsidies and individual contributions,
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while EHP serves employees through employer-based
contributions. NHSA reports highlight the overall financial
stability of these systems, supported by policies to manage
costs and expand access. However, factors like drug
price reductions and increased healthcare utilization could
pose risks to the RHI fund’s sustainability. The NRDL
negotiations alone are projected to lower patient out-of-
pocket costs by over 500 billion RMB, with cumulative
reductions exceeding 8,800 billion RMB. While beneficial
for patients, these measures increase financial pressure on
the RHI fund™. To ensure the RHI fund’s long-term viability,
potential countermeasures include adjusting individual and
government contribution rates, improving fund management
efficiency, and leveraging fiscal support. Strengthening
coordination between RHI and EHP systems may also help
alleviate the financial strain and improve overall healthcare
equity. These proactive measures will allow the RHI program
to maintain affordability and accessibility for the population.

The inclusion of commercial health insurance
(CHI) projections is crucial for understanding China’s
evolving healthcare financing landscape. Recent NHSA
announcements highlight the expanding role of CHI within
the multi-tiered “1+3+N” system, complementing the
national residential (RHI) and employee (EHP) plans by
addressing coverage gaps for specialized or high-cost
treatments. This reflects a strategic shift towards a more
diversified healthcare financing model that can better meet
the varied needs of the population. The NHSA’s reports on
the robust financial health of the national fund, including a
2024 surplus, further demonstrate the system’s capacity to
support this complementary approach without compromising
the stability of the core social insurance programs. Initiatives
like the expanded National Reimbursement Drug List
(NRDL) and the new Category C formulary directly aim
to mitigate healthcare expenditure burdens, showcasing

a holistic commitment to providing both basic coverage
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and improved access to innovative treatments. Analyzing
CHI within this broader policy context provides a more
comprehensive understanding of how multiple financing
mechanisms work in tandem to reduce patient costs and
build a more sustainable, resilient healthcare system.
This study focused on the direct impacts of
negotiations on drug prices, such as cost containment and
affordability improvements, using a quantitative approach.
While findings support the hypothesis that price negotiations
reduce costs and improve access to therapies, systemic
factors—such as demographic shifts, rising healthcare
demand, and aging populations—were beyond this study’s
scope but are crucial for future research. Future studies
should integrate quantitative and qualitative methods in
order to explore the relationship between systemic variables
and price negotiations, providing insights into health
insurance sustainability and addressing demographic and
economic challenges, while collecting expenditure data
on high-cost therapies, like oncology drugs, in support of

evidence-based policymaking and resource allocation.

Conclusion

Negotiations on drug prices in China from 2017
to 2023 significantly reduced drug prices and expanded
access to essential medicines, with oncology therapies
seeing the greatest impact. These negotiations improved
affordability for patients while demonstrating the potential for
collaboration between the government and pharmaceutical
companies. Despite these successes, the rising demand
for high-cost innovative therapies and the aging population
pose challenges to the financial sustainability of healthcare
funds. To address these issues, future efforts should focus
on integrating value-based pricing frameworks, optimizing
catalog adjustments to prioritize cost-effective therapies,
and implementing strategies to stabilize healthcare fund

income and expenditures.
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