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Abstract

Background and Aims: The National Centralized Drug Pro-
curement (NCDP) policy was launched in mainland China
in April 2019, with entecavir (ETV) and tenofovir disoproxil
fumarate (TDF) being included in the procurement list. We
conducted the current study to investigate the impact of the
NCDP policy on the utilization and expenditures of antiviral
therapy for chronic hepatitis B (CHB) in China. Methods:
Procurement records, including monthly purchase volume,
expenditure, and price of nucleos(t)ide analogs (NAs), were
derived from the National Healthcare Security Administration
from April 2018 to March 2021. The changes in volumes and
expenditures of the first-line NAs and bid-winning products
were calculated. The effects of price, volume, and structure
related to drug expenditure were calculated by the Addis and
Magrini (AM) Index System Analysis. Results: The purchase
volume of NAs significantly increased from 134.3 to 318.3
million DDDs, whereas the expenditure sharply decreased
from 1,623.41 to 490.43 million renminbi (RMB) or 241.94
to 73.09 million US dollars (USD). The proportions of first-
line NAs rose from 72.51% (ETV: 69.00%, TDF: 3.51%) to
94.97% (ETV: 77.42%, TDF: 17.55%). AM analysis showed
that the NCDP policy decreased the expenditure of all NAs
(S=0.91) but increased that of the first-line NAs in the bid-
winning list (S=1.13). Assuming the population size of CHB
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patients remains stable and a compliance rate of >75%,
the proportion of CHB patients receiving first-line antiviral
therapy would increase from 6.36-8.48% to 11.56-15.41%.
Conclusions: The implementation of the NCDP policy sig-
nificantly increased the utilization of first-line NAs for CHB
patients at a lower expenditure. The findings provided evi-
dence for optimizing antiviral therapy strategy and allocating
medical resources in China.
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X, Sun'Y, et al. Impact of National Centralized Drug Procure-
ment Policy on Antiviral Utilization and Expenditure for Hep-
atitis B in China. J Clin Transl Hepatol 2022;10(3):420-428.
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Introduction

Chronic hepatitis B virus (HBV) infection (known as CHB)
used to be highly prevalent in China. Following the im-
plementation of universal hepatitis B vaccination of new-
borns and infants, the prevalence of hepatitis B surface
antigen (HBsAg) in China has decreased from 9.75% to
6.1%.12 However, due to the large population base, it is
estimated that there are still nearly 80 million persons liv-
ing with chronic HBV infection in mainland China, which is
the world’s most significant HBV-related disease burden.34
Antiviral therapy, especially with the first-line nucleos(t)ide
analogs (NAs),> is the key to reducing HBV-related serious
consequences, such as cirrhosis and hepatocellular carci-
noma.®’ However, the treatment rate and utilization of the
preferred antiviral agents have been low largely due to the
high cost of the first-line therapy in China.8

To improve the accessibility and affordability of medicines,
the General Office of the State Council of the People’s Repub-
lic of China issued the National Centralized Drug Procurement
(NCDP) policy in January 2019.° This is the first attempt at
nationwide volume-based drug procurement in mainland
China, aiming at providing patients with high-quality drugs
at lower prices through economies of scale. In the first round
of NCDP. Eleven cities were selected as a pilot project, in-
cluding four municipalities (Beijing, Tianjin, Shanghai, and

Copyright: © 2022 The Author(s). This article has been published under the terms of Creative Commons Attribution-Noncommercial 4.0 International License
(CC BY-NC 4.0), which permits noncommercial unrestricted use, distribution, and reproduction in any medium, provided that the following statement is provided.
“This article has been published in Journal of Clinical and Translational Hepatology at https://doi.org/10.14218/1CTH.2022.00167 and can also be viewed
on the Journal’s website at http://www.jcthnet.com”.


https://crossmark.crossref.org/dialog/?doi=10.14218/JCTH.2022.00167&domain=pdf&date_stamp=2022-06-13
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.14218/JCTH.2022.00167
https://orcid.org/0000-0002-4673-8890
https://orcid.org/0000-0002-2586-1443
https://orcid.org/0000-0002-2586-1443
https://orcid.org/0000-0002-2586-1443
mailto:kongyy@ccmu.edu.cn
https://orcid.org/0000-0002-4673-8890
mailto:jia_jd@ccmu.edu.cn

Zhao X. et al: Impact of NCDP on HBV antiviral drugs

Chonggqging) and seven subprovincial cities (Shenyang, Da-
lian, Xiamen, Guangzhou, Shenzhen, Chengdu, Xi‘an), which
was known as the “4+7" program.10 This policy was success-
fully implemented in the pilot cities in April 2019 (initiation
period) and was then extended to all cities across mainland
China in November 2019 (expansion period). The first-line
antiviral agents included in the NCDP list for CHB were ente-
cavir (ETV) and tenofovir disoproxil fumarate (TDF).

This study was conducted to assess the impact of NCDP
policy on the utilization and expenditure of antiviral therapy
for CHB in mainland China based on the administrative da-
tabase of the National Healthcare Security Administration
(NHSA).

Methods
Data sources

The procurement records of NAs ordered from Apr 2018 to
Mar 2021were retrieved from the administrative database
of the NHSA. This database covers monthly purchase re-
cords of all drugs including those in the “4+7"” procurement
list, in every medical institution in mainland China (23 prov-
inces, 5 autonomous regions, and 4 municipalities directly
under the Central Government). Each purchase order re-
corded the date, province name, generic name, specifica-
tion, pharmaceutical manufacturer, purchase volume, and
expenditure. The NAs of interest included lamivudine (LAM),
adefovir (ADV), telbivudine (LdT), ETV, and TDF. To make
sure that the purchased NAs were used to treat CHB pa-
tients, LAM 150 mg or 300 mg, which is used for patients
with acquired immune deficiency syndrome, was excluded.
Finally, an analytical database containing 25,219 monthly
aggregated purchase order records was established. Insti-
tutional ethical approval and informed consent were waived
because the study did not include any data from human
participants or animals.

Drug classification

According to the HBV treatment guidelines, the antiviral
agents were categorized as first-line NAs (ETV and TDF) and
non-first-line NAs (LAM, ADV, and LdT) treatment.!! In ad-
dition, based on the bidding results of the “4+7" program,
NAs from different pharmaceutical companies were further
sorted into bid-winning and bid-non-winning products. In
the first round of NCDP, the ETV dispersive tablets (Chia Tai
Tianging Pharmaceutical Group Co., Ltd., Lianyungang, Ji-
angsu, China) and TDF tablets (Chengdu Beite Pharmaceu-
tical Co., Ltd., Chengdu, Sichuan, China) won the bidding.
When the policy was extended to all cities, ETV dispersive
tablets (Suzhou Dongri Pharmaceutical Co., Ltd., Suzhou,
Jiangsu, China), ETV tablets (Beijing Baiao Pharmaceutical
Co., Ltd., Beijing, China), ETV capsules (Fujian Cosunter
Pharmaceutical Co., Ltd., Fuzhou, Fujian, China), and TDF
tablets (Qilu Pharmaceutical Co., Ltd., Jinan, Shandong,
China; Hangzhou Heze Pharmaceutical Technology Co.,
Ltd., Hangzhou, Zhejiang, China; and Chengdu Beite Phar-
maceutical Co., Ltd., Chengdu, Sichuan, China) were also
included in the list. Therefore, the bid-winning products in
this study are referred to as the ETV or TDF from the bid-
ding winners mentioned above.

Outcome variables

The outcome variables included: (1) purchase volumes, ex-

penditures, and prices of NAs; (2) utilization of first-line
antiviral agents; (3) the number and percentage of CHB
patients receiving antiviral therapy in different settings. Vol-
ume was measured by the defined daily dose (DDD), which
was used to compare drug consumption.12 The DDD in this
study referred to the average maintenance dose per day
for each drug in an adult CHB patient. Expenditure data
were reported in Chinese Yuan, i.e. RMB. Expenditure and
price data were reported in the Chinese Yuan, i.e. RMB in
the main results, and then reported in USA dollars (USD) in
the supplemental information. The exchange rate of RMB
to USD was 6.71 to 1 (People’s Bank of China, average ex-
change rate between January 31, 2018 and December 31,
2021).

The estimated number of CHB patients eligible for anti-
viral therapy is 25.8 million in mainland China, which was
derived from the following published data: the prevalence
of HBsAg in China was 6.1%, there were 86.01 million HB-
sAg positive persons,13 30% of whom meet the treatment
criteria.13 We calculated the increased proportions of CHB
patients receiving antiviral therapy assuming that the pop-
ulation of CHB patients remained stable during the study
period. We assumed the compliance rates of antiviral treat-
ment ranged from 100%, 75%, 50% to 25%. Therefore,
the estimated proportion of CHB patients receiving antiviral
treatment was calculated as:

DDDs
25.8 million x compliance rate

x100%

The proportion of treatment =

Statistical analysis

The timeline was divided into three periods: baseline (April
2018-March 2019), initial implementation (April 2019-
March 2020), and extension (April 2020-March 2021),
which were defined as the previous year, the first year
after, and the second year after the implementation of
the NCDP policy. The total purchase volume, expenditure,
and price of each antiviral agent during the three periods
were described and then stratified by seven geographical
regions, including North, East, Central, Southwest, South-
east, Northwest, and Northeast China.'* The quarterly
changes of purchase volume and expenditure of each NA
and the monthly proportions of first-line NAs were depicted
to visualize the impacts of NCDP policy on the utilization
and expenditure of HBV antiviral therapy from Apr 2018
to Mar 2021.

The Addis and Magrini (AM) index refers to the variations
of drug expenditure (E) in different periods.1>16 The index is
derived from changes of price effect (P), volume effect (V),
and structure effect (S). Price and volume effects reflect
variations due to price and volume change, respectively.
Structure effects, also known as “mixed effects,” refers to
the variation due to the shift within the same therapeutic
group of drugs toward more or less expensive products in
addition to variations caused by changes in price and pur-
chase volume. E was calculated as:

E——Z:P]V1 :P><V><S=ZEVO><ZV' X[ZPIVI/ZVIJ
YRV, DV \ 2RV, IV,

WAL

where 0 denotes the baseline period, and 1 denotes the
initial implementation or extension period. In brief, if P, V or
S is >1, then the price, volume, or structure effect (policy
effects) increase the expenditure index; If P, Vor Sis <1,
then means that the price, volume, or structure effect de-
crease the expenditure index; If P, V or S=1 means, then
the price, volume, or structure effect have no impact on the
expenditure index.

Journal of Clinical and Translational Hepatology 2022 vol. 10(3) | 420-428 421



Zhao X. et al: Impact of NCDP on HBV antiviral drugs

A 400+ fovi Lamivudi
&5 Tenofovir O Lamivudine Extension 358 3
B8 Entecavir Telbivudine (Nov 2019)
_ E= Adefovir ! 3183
2 300- Implementation - 2907 580.0 280.6 F3
= (April 2019) :
£ '
= : 200.8 ]
& 200 1182.7 ‘Tt
a 1487 1719,
S 1343 (487 1440 E
E T E
>° 100+ !
‘
)
1
]
]
1
0=
N N N 2 > > > o e o o »
S S S S S S S S S S S
dF ¢ &F & dF & &F & & & &F o
Time
Extension
B (Nov 2019)
- Implementation E —o— Total
- April 2019 .
_E 2000 (Apri ) E —+ Entecavir
T ' -* Tenofovir
c 1500 ' .
= . = Adefovir
o0
= ! *- Lamivudine
© 1000~ ! . N
- ' 1 ¥ Telbivudine
1] ! i
S ] H
2 500 ' .
° [ '
c ]
[
o
X
L

Fig. 1. Quarterly change of volume (A) and expenditures (B) of HBV-related NAs from Apr 2018 to Feb 2021. The NCDP policy was successfully implemented
in the pilot cities in Apr 2019 and was then extended to all cities across mainland China in Nov 2019. Apr, April; Feb, February; HBV, hepatitis B virus; NAs, nucleos(t)

ide analogs; NCDP, National Centralized Drug Procurement.

Results

Changes in purchase volume and expenditure for
NAs for CHB

Figure 1 shows the quarterly change in purchase volumes
and expenditures of HBV-related NAs from April 2018 to
February 2021. After initiating the “4+4+7” program, espe-
cially during the extension period in November 2019, the
volumes of the antiviral drugs for HBV increased from 134.3
to 318.3 million DDDs, and the expenditures significantly
dropped from 1,623.41 to 490.43 million RMB (241.94 to
73.09 million USD, Supplementary Fig. 1). Compared with
the total purchase volume of NAs in the baseline period
(598.83 million DDDs), the purchase volume increased to
971.29 and 1,169.55 million DDDs in the initial implemen-
tation in the “4+7"” program and extension periods, with an
average growth rate of 41.31% and a cumulative rate of

95.31% (Table 1). Moreover, the increase in volume and the
decrease in expenditure were mainly for the first-line NAs
(ETV and TDF).

Changes in purchase volume and expenditure of the
bid-winning NAs

The trend in quarterly volume proportions of each antivi-
ral agent is shown in Figure 2. The proportions of first-line
NAs gradually increased from 72.51% to 94.97%. The pro-
portion of the bid-winning NAs increased from 1.20% to
51.24%. Specifically, the proportion of ETV increased from
70.66% to 77.42%. The proportion of the bid-winning ETV
products increased from 1.68% to 48.92%, and the propor-
tion of TDF dramatically increased from 3.51% to 17.55%
The proportion of the bid-winning TDF products increased
from 1.07% to 76.16%. Further analysis showed that the
cumulative growth rate of TDF was nearly two-fold of ETV in
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Table 1. Purchase volume and growth rate of hepatitis B antiviral drugs from April 2018 to March 2021

Volume (million DDDs)

Hepatitis B antiviral drugs April 2018-  April 2019-  April 2020- é‘ée(rﬁ}ff 2‘.;“22‘,!3""“
March 2019 March 2020 March 2021
Total 598.83 971.29 1,169.55 41.31 95.31
ETV 428.66 764.00 895.16 47.70 108.83
TDF 29.48 109.71 193.33 174.19 555.80
ADV 81.89 55.15 49.94 —21.05 —39.02
LAM 45.47 33.37 24.26 —26.95 —46.65
LdT 13.34 9.05 6.86 —28.18 —48.58
Drugs in the bid-winning list
Total 20.11 306.72 605.78 761.41 2,912.33
ETV 17.42 254.21 466.26 721.22 2,576.58
TDF 2.69 52.51 139.52 1,010.51 5,086.62
Drugs in the non-bid-winning list
Total 578.72 664.57 563.77 -0.17 —2.58
ETV 411.23 509.79 428.90 4.05 4.30
TDF 26.79 57.20 53.81 53.78 100.86
ADV 81.89 55.15 49.94 —-21.05 -39.02
LAM 45.47 33.37 24.26 —-26.95 —-46.65
LdT 13.34 9.05 6.86 —-28.18 —48.58

Adefovir, ADV; DDD, defined daily dose; ETV, entecavir; GR, growth rate; LAM, lamivudine; LdT, telbivudine; TDF, tenofovir disoproxil fumarate.
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Fig. 2. Quarterly change of proportions of HBV-related NAs from Apr 2018 to Feb 2021. The NCDP policy was successfully implemented in the pilot cities in
Apr 2019 and was then extended to all cities across mainland China in Nov 2019. Apr, April; Feb, February; HBV, hepatitis B virus; NAs, nucleos(t)ide analogs; NCDP,
National Centralized Drug Procurement.
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Table 2. Price, expenditures, and growth rate of hepatitis B antiviral drugs from Apr 2018 to Mar 2021
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Expenditures (million RMB) Price (RMB)
Bantivic  g0as- 2645~  apeo-  Aver-  Cumu- SBTL AP eme.  Aver  [umer
raldrugs  March March March Z%e(%) I(?;I‘Eﬁlo) March March March g%e(%) GR
2019 2020 2021 2019 2020 2021 (%)
Total 6,857.3 5,039.27 2,082.06 -42.6 —-69.64 11.45 5.19 2.14 -56.69 —81.28
ETV 5,343.22 3,720.94 1,360.95 -46.89 —-74.53 12.47 4.87 1.78 -62.18 —-85.71
TDF 438.94 604.07 342.51 -2.84 -21.97 14.89 5.51 3.12 -53.16 —79.03
ADV 467.96 301.92 82.7 -54.05 -82.33 5.71 5.47 1.50 -38.41 -73.76
LAM 370.06 252.22 175.75 -31.08 -52.51 8.14 7.56 5.27 —-18.73 -35.30
LdT 237.12 160.11 120.15 —-28.72 -49.33 17.78 17.69 13.27 -12.73 -25.34
Drugs in the bid-winning list
Total 102.26 148.93 148.21 22.57 44.92 5.09 0.49 0.48 -45.47  -90.50
ETV 82.73 84.13 96.29 8.07 16.39 4.75 0.33 0.38 -39.29 -92.02
TDF 19.53 64.8 51.91 105.93 165.78 7.27 1.23 0.99 -51.46 —-86.41
Drugs in the non-bid-winning list
Total 6,755.04 4,890.34 1,933.85 -44.03 -71.37 11.67 7.36 2.91 -48.71  -75.07
ETV 5,260.49 3,636.81 1,264.66 -48.05 -75.96 12.79 7.13 2.48 -54.73 -80.61
TDF 419.4 539.27 290.6 -8.77 -30.71 15.65 9.43 5.08 -42.94 -67.54
ADV 467.96 301.92 82.7 -54.05 -82.33 5.71 5.47 1.50 -38.41 -73.76
LAM 370.06 252.22 175.75 -31.08 -52.51 8.14 7.56 5.27 -18.73 —-35.30
LdT 237.12 160.11 120.15 —-28.72 —-49.33 17.78 17.69 13.27 -12.73 —25.34

Adefovir, ADV; ETV, entecavir; GR, growth rate; LAM, lamivudine; LdT, telbivudine; RMB, renminbi; TDF, tenofovir disoproxil fumarate.

the bid-winning products (5,086.62% vs. 2,576.58%, Table
1).

Compared with the baseline, the total expenditures on
HBV-related NAs in the extension period was decreased by
69.64%. Reduced purchases of ADV and ETV contributed
most to the decline, with a cumulative reduction rate of
82.33% and 74.53%, respectively. While the total expen-
ditures of the bid-winning products (the first-line NAs pro-
duced by the bidding companies) increased from 102.26 to
148.21 million RMB/year (ETV: from 82.73 to 96.29; TDF:
from 19.53 to 51.91, respectively), their prices dramatically
decreased (ETV: from 12.47 to 1.78 RMB; TDF: from 14.89
to 3.14 RMB, respectively). In general, the price of the bid-
winning first-line NAs in the extension period was less than
0.5 RMB per pill (ETV: 0.38 RMB per pill; TDF: 0.99 RMB per
pill), which means more than 90% decrease compared with
the baseline period. (Table 2). The results in USD are shown
in Supplementary Table 1.

The Purchase volumes and expenditures of NAs for
CHB stratified by region

Compared with the baseline period, the cumulative pur-
chase volumes of HBV-related NAs increased by 122.29%,
101.25%, 69.21%, 79.61%, 113.50%, 118.11%, and
36.81% in North, East, Central, South, Southwest, North-
west, and Northeast China, respectively (Supplementary
Table 2). The top five provinces with the highest purchase
volumes in the extension period were Zhejiang, Jiangsu,
Shandong, Henan, and Guangdong (Fig. 3A). The expendi-
tures for all HBV-related NAs were decreasing, but TDF in
East China cumulatively increased by 13.26% (Supplemen-

424
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tary Table 3) The results are shown in USD in Supplemen-
tary Table 4). The top five provinces or municipalities with
the highest expenditures in the extension period were Zhe-
jiang, Guangdong, Beijing, Jiangsu, and Shandong, which
was almost consistent with purchase volume (Fig. 3B). The
results are shown in USD in Supplementary Figure 2.

Decomposition analysis of expenditure for NAs for
HBV

The decomposition effects of price, volume, and structure
on expenditure are shown in Table 3. Compared with the
baseline period, decreased expenditures of all HBV-relat-
ed NAs in the implementation and extension periods were
mainly due to structure effects (i.e. initial implementation
period, S=0.95 and extension period, S=0.91) and price
effects (implementation period, P=0.48 and extension pe-
riod, P=0.20). For the first-line NAs in the bid-winning list,
the increased expenditures in the initial implementation
and extension periods were mainly due to structure effects
(initial implementation period, S=1.07 and extension pe-
riod, S=1.13) and volume effects (implementation period,
V=14.11; extension period, V=27.46).

Increase in the proportion of CHB patients receiving
first-line antiviral therapy

Increase in the proportion of CHB patients receiving antiviral
therapy, especially first-line antiviral therapy, was estimat-
ed in different scenarios (Table 4). Assuming the population
of CHB patients remained stable during the study period,

| 420-428
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Fig. 3. Purchase volume (A) and expenditures (B) of hepatitis B antiviral drugs 2 years after implementing the NCDP policy by provinces in China.

NCDP, National Centralized Drug Procurement.
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Table 3. Decomposition analysis for hepatitis B antiviral drugs
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Drug group E P \" S
April 2018-March 2019 to April 2019-March 2020
Hepatitis B antiviral drugs 0.73 0.48 1.62 0.95
Drugs in the bid-winning list 1.34 0.09 14.11 1.07
Drugs in the non-bid-winning list 0.72 0.62 1.15 1.01
April 2018-March 2019 to April 2020-March 2021
Hepatitis B antiviral drugs 0.36 0.20 1.95 0.91
Drugs in the bid-winning list 2.80 0.09 27.46 1.13
Drugs in the non-bid-winning list 0.24 0.25 0.97 0.99

E, expenditure index; P, price effects; S, structure effects; V, volume effects.

the purchase volume of first-line NAs covered 1,255,169
(4.86%) CHB patients at baseline if antiviral treatment
compliance was 100%. After implementing the NCDP policy,
the proportion of CHB patients receiving first-line antiviral
therapy increased to 9.28% in the implementation period
and 11.56% in the extension period. The proportions of the
bid-winning products increased from 0.21% in the baseline
to 6.48% in the extension period. If the compliance was
75%, the proportion of CHB patients receiving first-line an-
tiviral therapy increased to 15.41%. The proportion of the
bid-winning products increased from 0.29% to 8.64%.

Discussion

This study used the NHSA administrative database to inves-
tigate the impact of NCDP policy on the volume, expendi-

ture, and price of NAs for CHB patients in mainland China.
The national purchase volume of first-line NAs, including
ETV and TDF, accounted for 94.97% of all NAs. The NCDP
policy decreased the expenditure of all NAs and the price
of first-line NAs but increased the expenditure proportion
of the first-line NAs in the bid-winning list. As a result, the
proportion of CHB patients receiving first-line antiviral ther-
apy among all treatment-eligible patients was estimated to
increase from 4.86-6.49% to 11.59-15.41%, assuming a
compliance rate of 275%. One important finding is that the
NCDP policy significantly increased the purchase volume of
HBV-related NAs at a lower expenditure. More importantly,
the increase in volume was contributed by the first-line NAs.
Using a nationwide registry system for CHB, Shan et al.8
reported that the proportion of patients who received first-
line NAs among patients receiving any NAs increased from
13.5% in 2003 to 79.7% in 2016. This study showed that

Table 4. Changes in the proportion of CHB patients receiving antiviral treatment before and after the implementation of “four plus seven” policy

April 2018-March 2019

April 2019-March 2020

April 2020-March 2021

Groups
n? % % n? %
Total NAs
Compliance rate
100% 1,640,626 6.36 2,661,061 10.31 3,204,251 12.42
75% 2,187,502 8.48 3,548,082 13.75 4,272,335 16.56
50% 3,281,252 12.72 5,322,123 20.63 6,408,502 24.84
25% 6,562,505 25.44 10,644,246 41.26 12,817,004 49.68
First-line NAsP
Compliance rate
100% 1,255,169 4.86 2,393,733 9.28 2,982,164 11.56
75% 1,673,558 6.49 3,191,643 12.37 3,976,219 15.41
50% 2,510,337 9.73 4,787,465 18.56 5,964,329 23.12
25% 5,020,674 19.46 9,574,930 37.11 11,928,657 46.24
First-line NAs in the bid-winning list
Compliance rate
100% 55,273 0.21 843,135 3.27 1,671,132 6.48
75% 73,697 0.29 1,124,180 4.36 2,228,176 8.64
50% 110,546 0.43 1,686,270 6.54 3,342,264 12.95
25% 221,092 0.86 3,372,539 13.07 6,684,527 25.91

aNumber of CHB patients receiving antiviral treatment; PFirst-line NAs included entecavir and tenofovir. CHB, chronic hepatitis B; NAs, nucleos(t)ide analogs.
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the proportion of ETV or TDF among all NAs increased from
72.51% to 94.97% within 2 years after the implementation
of the NCDP policy, indicating that the clinical treatment
behavior was consistent with international and national
guidelines.1117 The growth trend of nationwide data in NAs
purchases is supported by a previous report from Shenzhen
province.!8 However, that study reported only short-term
changes and did not analyze the proportional change of
first-line NAs.

Our study also showed that the price of first-line NAs
sharply declined. Effective antiviral therapy with high-ef-
ficiency and low-resistance drugs, including ETV and TDF,
is recommended as the preferred treatment for CHB pa-
tients.19-21 Without treatment scale-up, it is estimated that
there will be 10 million HBV-related deaths in the next dec-
ade.?2 However, the treatment rates and patient compliance
are hindered by the high cost of antiviral agents and insuf-
ficient reimbursement by health insurance. As a result, high
coverage of hepatitis B diagnosis and treatment has be-
come the most challenging global target to achieve.23 In re-
sponse to this challenge, the Chinese government has taken
a series of measures to reduce the financial burden of CHB
patients, including massive ETV and TDF price reductions
through government negotiations in 2016 and listing them
as national reimbursement drugs in 2017.22 This study
demonstrated that the prices of bid-winning ETV and TDF
were 70 RMB and 180 RMB per person-year after adopt-
ing the NCDP policy, which will further reduce the economic
burden of HBV-related liver diseases.

With respect to the impact of the NCDP policy on the
expansion of the treatment rate, we estimate that the pro-
portion of CHB patients receiving first-line antiviral therapy
will increase by 11.56-15.41% assuming a 75% compliance
rate. This favorable change will translate into long-term
clinical and public health benefits. Indeed, Li et al.?4 showed
that basic medical insurance coverage of first-line anti-HBV
medications in Beijing of China significantly reduced the risk
of developing liver-related death from 0.38% to 0.16% for
patients with non-cirrhotic CHB and from 4.03% to 3.39%
for those with compensated cirrhosis.2* However, there is
still a big gap to the target of 80% treatment rate to achieve
the goal of eliminating viral hepatitis as a public health
threat by 2030 proposed by the World Health Organiza-
tion.2> Lastly, the AM index analysis also confirmed that the
structure change and price decrease, which were caused
by the impact of NCDP policy on the dramatically increased
purchase of the first-line NAs in the bid-winning list, con-
tributed to the overall reduction in expenditure. Meanwhile,
among all expenditures on antiviral agents, the proportion
of the spending on the first-line NAs increased due to the
structure change and volume increase.

Our study has several limitations. First, it was an obser-
vational study and may be subject to confounding factors
that may have affected the evaluation of the NCDP policy
impact on expenditures. However, we analyzed data for 3
years to minimize the lag effect. Second, calculating the
increment in CHB treatment rate may be subject to bias
resulting from different estimations of treatment compli-
ance. However, considering that the medications are almost
exclusively indicated for HBV and have a simple, fixed-
dose regimen, the estimation of the increased proportion
in treatment rate is reasonable. Lastly, as the NCDP policy
has been followed for only 2 years, we did not analyze the
clinical impact and cost-effectiveness in the current study.

Conclusion

The NCDP policy increased the purchase volume and de-
creased the price and total expenditures of NAs, thereby

positively impacting the utilization of first-line NAs for CHB
patients at a lower expenditure. The findings provide evi-
dence for optimizing the strategy of government procure-
ment of medical products or services, thereby more effi-
ciently allocating public health resources in China.
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