Lowering drug prices and enhancing
pharmaceutical affordability: an
analysis of the national volume-based
procurement (NVBP) effect in China

BM) Global Health

To cite: Yuan J, Lu ZK, Xiong X,
et al. Lowering drug prices
and enhancing pharmaceutical
affordability: an analysis of

the national volume-based
procurement (NVBP) effect

in China. BMJ Global Health
2021;6:005519. doi:10.1136/
bmjgh-2021-005519

Handling editor Lei Si

» Additional material is
published online only. To view
please visit the journal online
(http://dx.doi.org/10.1136/
bmjgh-2021-005519).

JY and ZKL contributed equally.

JY and ZKL are joint first
authors.

Received 25 February 2021
Accepted 20 July 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to

Dr Bin Jiang;
binjiang@nhsc.pku.edu.cn and
Dr Z Kevin Lu;
lu32@email.sc.edu

Jing Yuan

ABSTRACT

To cope with the increasing healthcare costs brought about
by the universal health insurance programme, national
volume-based procurement (NVBP) was implemented in
China to reduce drug prices. However, the impact of NVBP
remains unknown. We reported the effects of the NVBP
pilot programme on medication affordability and discussed
the challenges and recommendations for further reforms.
A total of 25 molecules won the bidding in the NVBP pilot
programme, and price cuts ranged from 25% to 96%.
Medication affordability was measured as the number

of days’ wages needed to pay for a course of treatment,
and the medication was identified as affordable if the cost
of a treatment course was less than the average daily
wage. After the NVBP, the proportion of affordable drugs
increased from 33% to 67%, and the mean affordability
improved from 8.2 days’ wages to 2.8 days’ wages.
Specifically, for rural residents, the proportion of affordable
drugs increased from 13% to 58%, and the mean
affordability improved from 15.7 days’ wages to 5.3 days’
wages. For urban residents, the proportion of affordable
drugs increased from 54% to 71%, and the mean
affordability improved from 5.9 days’ wages to 2.0 days’
wages. Implementing the NVBP substantially improved
medication affordability. In future reforms, a multifaceted
approach addressing all issues in the health system is
needed to enhance medicine access.

INTRODUCTION

Access to medicines, including availability and
affordability, remains one of the biggest health
challenges faced by all countries." China,
with the largest population in the world, is
confronting unprecedented challenges in
providing the necessary care for all citizens.”
In 2009, China launched a radical health
reform with the ambitious goal of providing
universal health coverage (UHC) to all citi-
zens with equal access to basic healthcare.’
The health reform achieved success and has
expanded the medical insurance coverage to
95% (or 1.34 billion) of the Chinese popula-
tion in 2017. With regard to achieving UHC,
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» 0n the completion of the pilot programme of national
volume-based procurement (NVBP), huge price cuts
have been achieved.

» Implementing the NVBP has substantially improved
the medication affordability for both rural and urban
residents, whereas the data on quality and accept-
ability are still lacking.

» A multifaceted approach addressing issues in every
corner of health system is needed to enhance ac-
cess to medicine.

healthcare spending increased rapidly at a
nearly 20% annual growth rate, which was
even faster than the growth of gross domestic
product, resulting in wide concerns over the
sustainability of the economy. In recent years,
more efforts have been directed to contain
the skyrocketing healthcare costs, particu-
larly pharmaceuticals, which demonstrated a
greater growth rate than other health sectors.”

After years of reforms attempting to lower
drug prices,5 a novel pooled procurement,
the mnational volume-based procurement
(NVBP), was launched in November 2018
with the primary aim of reducing drug prices
and improving the affordability of effective
and safe medicines. Through transparent
tendering and pooled procurement, in which
agroup of payers negotiates as one purchasing
unit to establish collective bargaining power
for procuring medicines at lower prices, a
pilot programme of the NVBP, or the ‘4+7°
procurement reform, showed initial success
in achieving huge price cuts, providing a
potential solution for the critical health chal-
lenges faced by all.

To the best of our knowledge, no analysis
has attempted to evaluate the impact of the
NVBP on the affordability of medicines in the
‘4+7’ procurement reform. In this analysis, we
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reported the effects of the NVBP on medication afford-
ability and discussed the challenges and recommenda-
tions for further reforms.

OVERVIEW OF THE NVBP

The ‘4+7 procurement reform was piloted in four
municipalities (Beijing, Shanghai, Tianjin and Chong-
qing) and seven key cities in other provinces (Guang-
zhou, Shenzhen, Xi’an, Dalian, Chengdu, Shenyang and
Xiamen). Unlike previous procurement pilots, the ‘4+7’
reform, organised by the central government, received
an unprecedented high political commitment. The Joint
Procurement Office (JPO)—an alliance formed by repre-
sentatives from local drug procurement agencies—was
established under the supervision of the State Council.
To address the persistent issues in the drug procurement
and supply chain, the following unique measures have
been attempted to achieve price cuts and improve medi-
cine affordability with higher quality.

Ensure bioequivalence and therapeutic efficacy of generic
drugs

To be listed for procurement, all generics were required
to pass the Generic Consistency Evaluation (GCE),
launched by the National Medical Products Administra-
tion (NMPA) in 2018.° Historically, generic drugs were
needed only for demonstrating comparable quality with
the other marketed generic drugs, and the interchange-
ability between generic and brand-name drugs was
unknown. Under the GCE’s criterion of ‘essential simi-
larity’, however, generic drugs became equivalent to their
corresponding brand-name drugs, improving generic
competition and achieving better coordination of drug
quality and pricing.

Achieve volume-price linkage to improve negotiation power
Previous price reforms failed to link bidding prices
to procurement volumes. The NVBP, through ‘group
purchasing’, enhanced the negotiation power of hospi-
tals and payers to maximise the price reduction of drugs.
The ‘447’ cities cover a total of 110 million citizens and
account for 8.2% of the total 1.393 billion Chinese popu-
lation, accounting for 20% of the Chinese drug market—
the world’s second largest drug market.”

Promote drug supply chain efficiency

Since 2012, pioneering efforts in navigating effective
approaches to enable greater efficiency in drug supply
and provision have been implemented, but have resulted
in a negligible impact on drug prices.” The main prob-
lems in supply chains and procurement processes (eg,
lack of transparency in drug-purchasing mechanisms,
complicated drug distribution processes, low levels of
marketisation, etc) have persisted and led to a continued
rise in drug price.*

Encourage generic substitution and rational use of
medication

The National Health Commission launched novel
approaches to encourage non-proprietary prescription

and utilisation of bid-winning drugs.® To steer changes in
prescribing behaviours, hospitals were incentivised for all
cost-savings incurred by substituting the originators after
completing the total quota defined in the procurement
contract.

Reduce capital and marketing costs

The local payers, under the supervision of the National
Healthcare Security Administration, paid 30%-50%
prepayment to distributors to reduce their capital cost
which amounted to 5%-15% due to long-term arrears
with drug payment by public hospitals. As procurement
volumes were guaranteed, marketing or promotional
costs were also reduced, eventually lowering the final
costs of bid-winning drugs.

IMPACT OF THE NVBP ON THE AFFORDABILITY OF MEDICINE
Improving medication affordability

We obtained the prices of the 25 drugs across the ‘4+7’
pilot cities from the JPO and Sunshine Medical Procure-
ment All-In-One. Prior to the NVBP, there were vast vari-
ations in drug prices of the selected drugs manufactured
by different drug companies. We used the lowest prices
in the previous year in the 11 pilot cities as the baseline
to obtain a more conservative estimate of their prices
before the NVBP. As a part of the tendering procedures,
the JPO collected the lowest prices for the selected drugs
as the ceiling price, while the prices after the NVBP were
the bid-winning prices that were obtained from Sunshine
Medical Procurement All-In-One. A total of 25 drugs
won the bidding in the pilot programme. One of these
drugs lacked price information before NVBP, while the
other 24 drugs had complete information either before
or after NVBP. Additionally, 17 drugs were essential medi-
cines listed on the China National Essential Medicine List
(NEML).°

Tenofovir disoproxil fumarate, a drug used to treat
chronic hepatitis B and HIV, had the largest price cut
(96%), while levetiracetam had the lowest price cut
(21%, figure 1). With the implementation of the NVBP,
the long-existing disparities in the price of the selected
drugs between China and other countries (eg, the USA)
were reduced.” A total of nine selected drugs in China
were priced higher than those in the USA prior to the
NVBP. After its introduction, only four selected drugs,
mainly cardioprotective drugs (including atorvastatin
and clopidogrel) and psychiatric medications (including
escitalopram and levetiracetam) had a higher price in
China than in the USA. Additional details on the drugs
that won the bidding in the ‘4+7’ procurement reform
before and after the NVBP and their price cuts are shown
in the online supplemental appendix.

Medication affordability, measured by the number
of days’ wages needed to pay for a course of treatment,
improved substantially. According to the WHO /Health
Action International,11 a medication is affordable if the
cost of a treatment course is less than the daily wage of
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Figure 1 Change in the medication price and affordability
by therapeutic classes. *Included in China’s National
Essential Medicine List. Data source: the current
procurement prices were obtained from the Sunshine
Medical Procurement All-In-One; previous lowest prices
were obtained from the JPO. The average disposable annual
salary was obtained from the China Statistical Yearbook
2019 (¥30 733 per capita). In 2019, China had 250 working
days, and the overall disposable daily income per capita
was ¥122.93. Classified according to the USP Therapeutic
Categories Model Guidelines. According to the WHO,
medication affordability was compared between the cost
for a treatment course and the extra daily wages (EDWs)
for the lowest paid unskilled government worker. Since
EDW is not available in China, based on previous research,
the average disposable daily income per capita was used.
HCTZ, hydrochlorothiazide; JPO, Joint Procurement Office;
NVBP, national volume-based procurement; TDF, tenofovir
disoproxil fumarate.

the lowest paid unskilled government worker. Following
previous research,’*™* due to the lack of data, the daily
wage of the lowest paid unskilled government worker (or
‘daily wage’) was proxied using the disposable annual
income per capita for estimates. Specifically, based on

the definition of wage rate'” and previous studies,'*"® we
calculated the daily wage by dividing the average dispos-
able annual income (¥30 733) by the working day (250
days) in China in 2019. Before the NVBP, 8 out of the
24 (33%) drugs with complete price information were
priced lower than the daily wage.” After the NVBP, 17
(71%) drugs became affordable (figure 2A). Overall, the
mean affordability improved from 8.2 days’ wages before
the NVBP to 2.8 days’ wages afterward (figure 2B).
With the NVBP, the overall affordability of selected
generic drugs was still higher than that of the USA (2.8
vs 1.8 days’ wages). Specifically, escitalopram and leve-
tiracetam are affordable in the USA, but not in China.
Several oncology drugs, including gefitinib and imatinib
mesylate, are not affordable in China and the USA. Addi-
tionally, after applying 40% reimbursement offered by
the UHC, the overall average affordability was 1.7 days’
wages in China. Additional details on affordability in
the pilot programme are provided in the online supple-
mental appendix.

Mitigating rural-urban disparities in medication affordability
The NVBP demonstrated a more profound impact on
rural residents than on those living in urban areas. In
2019, the daily wages of rural and urban residents were
¥64.08 and ¥170.16, respectively.” For workers living in
rural areas, the number of affordable drugs with complete
price information increased by nearly four times from 4
(17%) to 15 (63%), and the mean affordability improved
by three times from 15.7 days’ wages before the NVBP
to 5.3 days’ wages afterward (figure 2). For urban resi-
dents, the proportion of affordable drugs increased by
30% from 13 (54%) to 18 (75%), and the mean afforda-
bility improved from 5.9 days’ wages to 2.0 days’ wages
(figure 2).

RECOMMENDATIONS FOR FUTURE PROCUREMENT

Through the NVBP, the well-coordinated ‘4+7’ procure-
ment reform has achieved huge price cuts and reduced
rural-urban disparities in medication affordability.
Improving affordability of medicines requires a multi-
faceted approach in addressing issues in every dimen-
sion of the health system.'"' However, drug prices and
costs are still the main focus of procurement, and other
aspects such as availability, acceptability and real-world
quality have not been well addressed in the NVBP. As
China commits to working towards the attainment of the
UHC through dramatic healthcare reforms, the NVBP is
continuously expanding, and three rounds of the tender
have been completed by 2020. For future reforms, we
provide the following recommendations for addressing
the existing concerns:

Enhance drug quality and safety regulation

Although generics are required to pass the GCE to
demonstrate pharmaceutical bioequivalence, they should
be manufactured in compliance with the current Good
Manufacturing Practice (¢cGMP) to have as high a quality
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Figure 2 Comparing medication affordability before and after the NVBP. (A) The number of drugs that was affordable for the
individuals with average daily wage. (B) The mean affordability measured in the ability of daily wage to pay for a treatment
course. *Disposable daily income per capita of all rural residents, ¥64.08. tDisposable daily income per capita of all urban

residents, ¥170.16. NVBP, national volume-based procurement.

as brand-name drugs, as literature shows that there are
still gaps in generic drug manufacturers’ compliance
with the cGMP in China.”*** The expansion of the NVBP
has highlighted wider concerns regarding the safety and
quality of generics, particularly, injectables that should
meet the requirements of sterility testing and drugs with
narrow therapeutic indices (eg, tricyclic antidepres-
sants) that should maintain batch-to-batch consistency
of potency. Hence, the NMPA should initiate frequent
inspections for procured manufacturers to ensure the
quality of drugs. Since full-scale clinical trials are not
required for generics to be introduced to the market,
post-marketing surveillance of generics and real-world
inexpensive studies with larger sample sizes are warranted
to monitor their safety.

Enhance physicians’ and patients’ acceptability of bid-
winning drugs

With the procurement reforms, doubts over the bid-
winning drugs were rising, especially among physicians
and patients, given the huge price cuts. Previous studies
indicated that physicians tended to believe that origi-
nator drugs were more effective or of higher quality than
their generic versions.”” Moreover, patients prefer brand-
name drugs because of their superior quality and efficacy.
Even though incentives have been offered at the hospital
and patient levels, more systematic approaches should
be explored to boost public confidence in bid-winning
generic drugs. Specifically, educational programmes
targeting both prescribers and consumers can be provided
to improve the acceptability of bid-winning drugs in a
variety of ways, such as broad educational campaigns,
signs or posters in pharmacies, and education sessions.
Regarding medical insurance, different levels of co-pay-
ment between bid-winning and no-winning drugs may be
used to promote the use of generic drugs.

Improve procurement efficiency

To maximise the price cuts, the lowest bidding price was
compared with the lowest listing price on the procure-
ment platform by the end of 2018 in the 11 pilot cities.
The JPO then requested further price reduction if the
bidding price was higher than it was in the past. However,
the procurement price of dexmedetomidine was higher

than the lowest trading price in the previous year, raising
concerns over the efficiency of NVBP procurement. For
future procurement, big data analytics, which thoroughly
review historical drug prices and quantities from multiple
sources, might be helpful in setting reasonable cap prices
for NVBP drugs. It might be possible to establish compre-
hensive and dynamic health economic models, which
include real-world data and evidence to evaluate the
cost-effectiveness analysis to support price negotiations
for procurement. Additionally, models for procurement-
based budget impact analysis should be established to
inform price negotiations from the national healthcare
payers’ perspective.

Expand the coverage of the NVBP

In the pilot stage, only a few medications were included
in the tender, while the affordability of other medica-
tions was still unclear. In the ‘4+7" pilot programme,
most included drugs were tablets, and only three were
relatively expensive injectables. However, in the Chinese
pharmaceutical market, more than 60% of shares are
injectables.”® Therefore, including more injectables to
further improve affordability among patients using the
necessary products might be necessary. Additionally, the
‘4+7" pilot programme included 10 cardiovascular drugs,
and antidiabetic drugs were absent. Meanwhile, several
diseases, including digestive, respiratory and muscu-
loskeletal diseases, only had one drug that was within
procurement. Therefore, it is necessary to increase the
coverage range of more health conditions to improve the
affordability among patients whose conditions are not
yet covered and increase the variety of options covered
under the NVBP for individual health conditions that will
resolve patients’ acceptability/tolerability issues.

Focus on the value of medicine

To deliver safe and cost-effective medicines, systematic
evaluation of the effectiveness, safety and economics is
necessary but is currently lacking in the selection process
of drugs included in the tender. The selection of procure-
ment drugs is focused on the sales volume rather than
the ‘value’ of medicine. With the recent launch of the
National Health Technology Assessment (HTA) to bring
evidence-based medicines to health decision-making,
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we expect to see more ‘high-value’ drugs selected for
bidding. Currently, HTA has already been used for
the selection of NEML drugs in China. As the NVBP
continues to expand, paying more attention to the drugs
on the NEML or with proven cost-effectiveness would be
beneficial. Additionally, the HTA could serve as an effec-
tive tool for estimating drug prices used in other devel-
oped countries. For example, in the process of procure-
ment of drugs listed in the NEML, HTA reports could
be used to determine the cost-effectiveness of the drug,
and a reasonable price range could also be determined
by modifying the parameters of the reports.

Mitigate the risk of monopolies and anticompetitive
behaviours

Even though the production capacity of drug companies
is required, concerns over the security of drug supply
chains still exist. The recent boom in pharmaceutical
industry consolidation may drive small drug makers with
inferior research and production capacity out of busi-
ness, which is one of the initial objectives of the NVBP.
Alternatively, the ‘winner-takes-all’ approach may create
unexpected monopolies and anticompetitive behaviours,
resulting in a big threat to patients’ access to care over
the long run.*” A previous study comparing the prices
before and after the NVBP in Shanghai showed that the
prices of two drugs that exceeded a 50% market share
increased after the NVBP, indicating that the contracted
price after NVBP might be manipulated by the market
power.' Thus, strategies for eliminating the risks of
monopoly (eg, splitting the procurement to at least three
drug companies, adding drugs from the same therapeutic
classes, etc) should be considered. Additionally, because
we used the lowest prices obtained from JPO for the
prices before the NVBP, the effects of NVBP might vary
area-wise. Therefore, different areas should issue corre-
sponding regulations according to the specific imple-
mentation situation in each area to avoid monopoly and
improve affordability.

CONCLUSIONS

Access to medicines is a fundamental right according
to the WHO, but many patients around the world are
struggling to afford medications as drug prices are rising.
Every individual should have equal access to the right
medicines of high quality, at the right price and at the
right place. As a part of healthcare reform towards the
UHGC, the NVBP, which was set to broaden access to medi-
cines, has successfully led huge price cuts and improved
affordability of medicines, especially for those with rela-
tively lower wages. This is the first analysis to comprehen-
sively review the innovative volume-based procurement
model in China, providing invaluable insights for other
nations or entities that are navigating ways to improve
patients’ access to care.
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