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A B S T R A C T

Objectives: To perform a cost-effectiveness analysis and to identify
the cost-effectiveness affordability levels for a newborn universal vac-
cination program against hepatitis B virus (HBV) in Vietnam.
Methods: By using a Markov model, we simulated a Vietnamese birth
cohort using 1,639,000 newborns in 2002 and estimated the incremen-
tal cost-effectiveness ratios for quality-adjusted life-year gained fol-
lowing universal newborn HBV vaccination. Two types of analyses
were performed, including and excluding expenditures on the treat-
ment of chronic hepatitis B and its complications. We used Monte Carlo
simulations to examine cost-effectiveness acceptability and affordabil-
ity from the payer’s perspective and constructed a cost-effectiveness
affordability curve to assess the costs and health effects of the
program. Results: In the base-case analysis, newborn universal HBV
vaccination reduced the carrier rate by 58% at a cost of US $42 per
carrier averted. From the payer’s perspective, incremental cost-effec-

tiveness ratio per quality-adjusted life-year gained was US $3.77, much
lower than the 2002 per-capita gross domestic product of US $440. Vac-
cination could potentially be affordable starting at a US $2.1 million
budget. At the cost-effectiveness threshold of US $3.77 per quality-
adjusted life-year and an annual budget of US $5.9 million, the proba-
bility that vaccination will be both cost-effective and affordable was
21%. Conclusions: Universal newborn HBV vaccination is highly cost-
effective in Vietnam. In low-income, high-endemic countries, where
funds are limited and the economic results are uncertain, our findings
on the cost-effectiveness affordability options may assist decision
makers in proper health investments.
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Introduction

The hepatitis B virus (HBV) is one of the most prevalent blood-
borne viruses worldwide and is a major cause of chronic liver
diseases and hepatocellular carcinoma [1,2]. It is an important
public health problem for developing countries where the en-
demicity is generally high. Currently, about 350 million people
worldwide are chronic HBV carriers, as demonstrated by the
presence of hepatitis B surface antigen for more than 6 months
[3]. These individuals are at a much higher risk of liver damage;
15% to 40% of the infected patients eventually develop cirrhosis,
liver failure, or hepatocellular carcinoma, contributing to more
than 1 million deaths annually [1,4,5]. Epidemiological studies
have reported that the prevalence of chronic hepatitis B (CHB)
surface antigen carriers is between 8.8% and 20.5% across dif-
ferent populations and regions in Vietnam [6,7]. With a popula-
tion of 86 million in 2010, there would be more than 7.5 million

people at risk of premature death due to HBV infections in
Vietnam.

Universal newborn HBV vaccination could be a feasible and
effective solution for preventing HBV infection and a cost-effective
prevention in the developing world [8,9]. In Vietnam, hepatitis B
vaccine was first introduced into the Expanded Program of Immu-
nization in 1997, but universal HBV vaccination was not completed
until mid-2003 with the support from the Global Alliance for Vac-
cines and Immunizations starting in 2002 [10]. To date, data are
lacking regarding the impact of universal newborn vaccination in
Vietnam from a health-economic perspective. While cost-effec-
tiveness analyses of universal HBV vaccination have been exten-
sively performed for many developed countries, such analyses are
still scarce for the developing world [9].

To aid allocation decisions on scarce health care resources, it is
important to assess the cost-effectiveness of any large-scale pre-
vention programs, which require substantial resources. In this ar-

Conflicts of interest: The authors have indicated that they have no conflicts of interest with regard to the content of this article.
* Address correspondence to: Hong Anh T. Tu, Unit of PharmacoEpidemiology and PharmacoEconomics (PE2), Department of Pharmacy,

University of Groningen, Groningen, The Netherlands.
E-mail: h.a.tu@rug.nl.

2212-1099/$36.00 – see front matter Copyright © 2012, International Society for Pharmacoeconomics and Outcomes Research (ISPOR).

Published by Elsevier Inc.

doi:10.1016/j.vhri.2012.03.007

V A L U E I N H E A L T H R E G I O N A L I S S U E S 1 ( 2 0 1 2 ) 7 – 1 4

Avai lable onl ine at www.sc iencedirect .com

journal homepage: www.elsevier .com/ locate /vhr i

mailto:h.a.tu@rug.nl
www.elsevier.com/locate/jval
http://dx.doi.org/10.1016/j.vhri.2012.03.007


Fig. 1 – Decision analytic model for estimating the cost-effectiveness of universal hepatitis B vaccination in Vietnam. CC,
compensated cirrhosis; CHB, chronic hepatitis B; DC, decompensated cirrhosis; HbsAg, hepatitis B surface antigen; HCC,
hepatocellular carcinoma.
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