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[ Abstract] Objective To analyze the cost-effectiveness of various screening strategies for hepatitis B virus (HBV)
infection in the Chinese population and to provide evidence for developing the most cost-effective strategy for HBV
prevention and control in China. Methods Data on HBV infection-related costs, transition probabilities, and health utility
values were obtained using literature analysis, polynomial regression model simulation, and reports or monographs from
authoritative health institutions. We constructed a multi-stage decision tree model for 11 different target populations
across various age groups ranging from 0 to 70 years in China under five serological testing strategies: hepatitis B surface
antigen (HBsAg) rapid test (one-item screening), HBsAg/hepatitis B surface antibody (HBsAb) test (two-item screening),
HBsAg/HBsAb/hepatitis B core antibody (HBcAb) test (three-item screening), HBsAg/HBsAb/hepatitis B e antigen
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(HBeAg)/hepatitis B e antibody (HBeAb)/HBcAD test (five-item screening), and no screening, with 10 pg doses of
hepatitis B vaccine administered at 0, 1, and 6 months. A Markov model was used to simulate the health outcomes of
susceptible individuals after HBV infection. We calculated the costs and effects of different screening strategies,
compared the incremental cost-effectiveness ratios (ICERs) of different screening programs, and used univariate and
probabilistic sensitivity analyses to assess the robustness of the results, using the 0-20 years age group as an example.
Results Baseline analysis showed that the three-item HBV screening strategy was the most cost-effective in the 0-20
years age group, with an investment of 3 188.19 yuan (RMB) yielding 26.74 quality-adjusted life years (QALYSs).
Compared with the three-item screening strategy, the five-item screening, two-item screening, one-item screening, and no
screening strategies required additional investments of 27 178.37 yuan, 25 723.66 yuan, 25 723.07 yuan, and 25 696.48
yuan, respectively, per QALY lost, making them absolutely inferior strategies. In age groups other than 0-20 years, the
five-item HBYV screening strategy was the most cost-effective. The cost-effectiveness ranking, from highest to lowest,
was as follows: 30-70 years, 0—30 years, 30—60 years, 20-70 years, 30-50 years, 20—60 years, 30—40 years, 20—50 years,
20-40 years, and 20-30 years. Compared with the three-item screening strategy in the 0-20 years age group, the five-item
screening strategy in other age groups required additional investments of 352.20 yuan, 472.60 yuan, 492.98 yuan, 550.42
yuan, 757.71 yuan, 835.50 yuan, 1 018.78 yuan, 1 173.34 yuan, 1 910.08 yuan, and 2 612.61 yuan, respectively, per
QALY lost, also making them absolutely inferior strategies. Using the 0-20 years age group as an example, univariate
sensitivity analysis revealed that the vaccination rate had the greatest impact on net monetary benefit (NMB).
Probabilistic sensitivity analysis demonstrated that the dominant strategy in this study had a greater cost-effectiveness
advantage compared to other strategies. The sensitivity analysis results were consistent with those of the baseline
analysis. Conclusions The three-item HBV screening strategy (including HBsAg, anti-HBc, and anti-HBs) was found to
be the most cost-effective approach for preventing and controlling HBV infection in the Chinese population aged 0-20
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years, compared to other screening strategies.

[ Keywords] hepatitis B virus; infection; screening strategy; cost-effectiveness analysis; Chinese population
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Table 1 Adopted reference values, ranges, and distribution types of the selected parameters (including test item-specific screening
costs, outcome-specific incidence rates, and health utility values for different disease conditions induced by the infection)
used for the evaluation of the cost-effectiveness of various HBV infection screening strategies using a Markov model and

published data
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F 2 WG & Markov IRFASVR YT 2 F A1 v Rl AS 2 H
Table 2 Adopted reference values, ranges, and distribution types for the discounted annual treatment cost per case of HBV-induced
diseases and the discounted individual vaccine cost used in the Markov model analysis based on published data
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Table 3 Age group- and screening strategy-specific base and incremental individual costs (in RMB yuan) and QALY gained, along
with the incremental cost-effectiveness ratio (RMB yuan/QALY) of HBV screening in China, estimated using a Markov
model based on published data

WY Femg A/ (/N B A/ (TT/N) BR/QALYs 1R /QALY's ICER/(JG/QALY)
0~20 I 3188.19 26.74
FLI A 3412.82 224.63 26.73 -0.01 -27178.37
PTG A 6453.43 3265.23 26.62 -0.13 —25723.66
— I A 9 892.54 6704.35 26.48 -0.26 -25723.07
N iR 9908.33 6720.14 26.48 -0.26 —25 696.48
20~30 TLIR A 7 434.04 25.12
— T 8 528.08 1094.04 25.02 -0.09 —11813.19
PRI A 12 745.03 5310.99 24.67 -0.45 -11897.89
— TG A 18 514.70 11 080.66 24.19 -0.93 -11911.46
NG AT 18 964.75 11 530.71 24.15 -0.97 -11905.30
20~40 FLI A 7996.92 24.22
=T A 9317.89 1320.97 24.10 -0.12 —10960.72
PRI A 13 688.67 5691.75 23.71 —0.52 -11021.92
— I A 19 781.30 11784.38 23.16 -1.07 -11033.47
gy 20 406.91 12 410.00 23.10 -1.13 —11028.44
20~50 T A 7294.13 23.24
BNy 9 570.40 2276.27 23.02 -0.22 -10342.15
PTG A 13 980.26 6 686.12 22.60 —0.64 -10366.79
— g 20260.17 12 966.04 21.99 -1.25 -10374.77
N iR 20970.36 13 676.22 21.92 -1.32 -10370.52
20~60 TLIR A 6912.85 22.28
=T A 9 602.23 2 689.37 22.01 —0.27 -9 849.01
PRI A 13 895.41 6982.56 21.58 -0.71 -9 865.91
— TG A 20 314.80 13 401.94 20.93 -1.36 -9 873.00
AN 21035.63 14 122.77 20.85 -1.43 -9 869.06
20~70 FLI A 6413.83 20.88
=T A 9202.81 2788.97 20.58 -0.30 —-9332.79
PRI A 13 701.06 7287.23 20.10 -0.78 -9 348.39
— I A 19 168.09 12 754.26 19.52 -1.36 -9353.20
gy 19 862.23 13 448.39 19.44 —1.44 -9 349.29
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Table 3 Continued
R Y S BA/(TEIN) WA/ B/ N) R/QALYs WEEF/QALYs ICER/(JT/QALY)
0~30 FLI R A 4078.77 24.86
=R A 4135.06 56.30 24.85 0.00 -12350.21
R 7 449.86 3371.10 24.63 -0.23 —14 815.42
— I A 11265.47 7186.70 24.37 -0.48 —14 843.12
N iR 11316.18 7237.42 2437 -0.49 -14829.19
30~40 TLIR A 7287.43 22.72
=T A 9595.71 2308.29 22.49 -0.23 -10 188.38
PRI A 15457.16 8 169.73 21.92 -0.80 -10216.94
— TG A 19 854.22 12 566.79 21.49 -1.23 -10219.17
AN 20 676.34 13 388.91 21.41 -1.31 -10215.09
30~50 FLI A 6861.41 21.89
=T A 9677.84 2816.43 21.60 -0.29 —9708.10
PRI A 13 964.89 7103.48 21.16 -0.73 -9 723.31
— I A 20 171.14 13 309.72 20.53 -1.37 -9 729.74
PN 21 026.21 14 164.80 20.44 ~1.46 -9 726.05
30~60 LI A 6200.76 20.63
BNy 924631 3045.54 20.30 -0.33 -9200.71
R 13 249.54 7048.78 19.87 -0.77 -9212.10
— I A 19 352.80 13 152.04 19.20 -1.43 -9218.16
N iR 20 139.29 13 938.52 19.12 -1.51 -9214.53
30~70 TLIR A 5774.72 19.40
=T A 8822.32 3047.60 19.05 -0.35 —8763.43
PRI A 12 252.70 6477.99 18.66 -0.74 —-8772.27
— TG A 18 154.50 12379.78 17.99 -1.41 —8778.98
i 18 883.98 13 109.26 17.90 -1.49 —8775.30

22 P EINEFEAAZEZML HBY &R R
AR E (R 4) HEH0~20 ZFRHNFEN
o e S W g SIZ it = T 7 A SR e, RS i O AT SR
REAR S AE 2002 4 B 57 St 08 A2 )L % B 3R it &
JHF 988 B 3 — USRI AR T N B AR S, SR =
T0 0 2 10 7 55 B 0~20 % A1 1 oAt 42 5 41 N\ BE
o, HBV 0 10 7 25 56 e R A 200 SR 38 O o 44 Rk

AR IR B INHEFE R N 30~70 %, 0~30 %5
30~ 60. 20~ 70, 30~ 50. 20~ 60. 30~ 40, 20~
50, 20~40. 20~30 & ANBf, 1% L6 N S it o 20 i
PHRIE S 0~20 & NBE STt — T 2 b, b
1 AN FRALE) QALY 40 3 75 AAM% N 352.204 472.60.
492.98. 550.42. 757.71. 835.50. 1 018.78. 1 173.34.
1910.08 12 612.61 7T

4 PEAFERANRERI HBV i & S0 ) A R L
Table 4 Estimations of base and incremental costs (RMB yuan) and QALY's gained, with incremental cost-effectiveness ratios
(RMB yuan/QALY) for optimal HBV screening strategies: three-item screening in the population aged 0-20 years and
five-item screenings in ten age groups in China, derived using a Markov model based on published data

FEWI L FEmE LZNITTIN) R A/ (TT/N) BR/QALYs 1R /QALY's ICER/(JT/QALY)
0~20 =T A 3188.19 26.74
30~70 FLI G A 577472 2586.52 19.40 -7.34 -352.20
0~30 FLI G A 4078.77 890.57 24.86 -1.88 —472.60
30~60 FLI G A 6200.76 301257 20.63 —6.11 —492.98
20~70 FLI G A 6413.83 3225.64 20.88 -5.86 —550.42
30~50 FLI G A 6 861.41 3673.22 21.89 —4.85 -757.71
20~60 FLI G A 6912.85 3 724.66 2228 —4.46 —835.50
30~40 FLI G A 728743 4099.23 22.72 —4.02 -1018.78
20~50 FLI G A 7294.13 4105.94 23.24 -3.50 -1173.34
20~40 FLI G A 7 996.92 4 808.72 2422 -2.52 -1910.08
20~30 TR A 7434.04 4245.85 25.12 -1.63 -2 612.61
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Fig. 3 Tornado diagram for the one-way sensitivity analysis of the impacts of ten model parameters on the net monetary benefits
(RMB yuan) of the HBV screening strategy in the Chinese population (using the population aged 0-20 years as an example)
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W 5 L T 0 A o o L A A R (L ] 4A)

0~20 % 4FE W4 N\ B HBV = I 77 7% 55 1% 5 P 10
s 7 SR W% Lb 52 1) 18 o pRAS R O B BoR, TEAR
BF 52152 € (1) WTP BRIME 2 R, A 98.9% I HE % 1A
N HBV = T i 25 5 W 45 99 J00 0 2% 5% s o L i AR
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Fig. 4 Scatterplots and 95% confidence interval ellipse of probabilistic Sensitivity Analysis: each point represents a Monte Carlo
simulation. The red/green color indicates a lower/higher incremental cost-effectiveness ratio of a three-item HBV screening
compared to a five-item screening for the Chinese population aged 0—20 years. The oblique dashed line represents
the willingness-to-pay threshold (in RMB yuan).
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