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Abstract. Rotavirus infection is a common cause of gastroenteritis in infants and thus,
presents an economic burden. Currently, there are effective vaccines against rotavirus
licensed for use in Thailand. We evaluated the cost-effectiveness of rotavirus vacci-
nation as part of the national immunization program for Thai children based on in-
formation derived from studies of disease burden of rotavirus infection, vaccine ef-
fectiveness, expenditure for care according to the WHO CHOICE; average GNP per
capita provided by the Bank of Thailand and statistics from the Ministry of Health.
The hypothesis of economic cost-effectiveness administering the vaccine along with
DPT and OPV at ages 2 and 4 months was derived from a 5-year cohort study of 96%
vaccinated children. Evaluation of vaccine cost-effectiveness included reduction of
disease burden, cost averted, incremental cost-effectiveness ratio (ICER) to disability
adjusted life year (DALY) averted and cost per life saved. Routine rotavirus immuni-
zation would prevent 109,918 visits to outpatient departments, 46,542 hospitaliza-
tions and 419 deaths in children under 5 years of age. It could reduce cost of care by
USD12,066,484 or USD13 per child. As part of the national immunization program,
the vaccine would be cost-effective at the direct medical break-even price of USD6.2
per dose. At a maximum vaccine price of USD6.2-10.5 per dose, the cost-effective-
ness ratio is approximately USD185-759 per DALY averted. Vaccine price is greatly
influenced by vaccine efficacy, mortality and G genotypes of rotavirus. Rotavirus
vaccination could reduce gastroenteritis in children but the price, if used as part of
the national immunization program should be below USD10 per dose.
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teritis among children under 5 years of
age. It may account for 10-20% of gastro-
enteritis episodes, and cause 25-55% of
hospitalizations due to gastroenteritis in
young children (Glass et al, 2006; Nelson
et al, 2008). It has been estimated 4 out of 5
children in the United States have had
rotavirus gastroenteritis by the age of 5
years, one in seven required a clinic or
emergency department visit, one in 70 was
hospitalized, and one in 200,000 died from

INTRODUCTION

Rotavirus infection is the most com-
mon cause of mild and severe gastroen-
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this disease (Cortese and Parasha, 2009).
Surveillance studies in Thailand have
demonstrated rotavirus infection is com-
monly found during October-February,
and surveys from 6 general hospitals
found 1 in 8 children are at risk for
rotavirus infection, 1 in 36 will seek care
from a clinic and 1 in 85 will be hospital-
ized (Jiraphongsa et al, 2005).

Since rotavirus infection can strike chil-
dren irrespective of economic background,
improved hygiene seems unlikely to be ef-
fective in reducing its incidence. Currently,
vaccination against rotavirus is the prin-
ciple strategy to reduce disease burden
(World Health Organization, 2005; Salinas,
2005). The efficacy of the vaccine against
rotavirus gastroenteritis of any severity is
75-87%, and the efficacy against severe
gastroenteritis is 95% (Ruiz-Palacios et al,
2006; Committee on Infectious Disease,
2009). Routine immunization may de-
crease health care costs, both medical and
non-medical, and is being considered for
universal immunization in several coun-
tries (Widdowson et al, 2007; Linhares et
al, 2008). For high income countries where
the cost of treatment is high and deaths due
to rotavirus disease are less common, the
potential for avoiding health care and non-
medical costs by using this intervention is
an important consideration. Thailand is a
middle income country with a strong pub-
lic health infrastructure.

The immunization program in Thai-
land, commenced in 1980 by the Ministry
of Public Health, currently provides vac-
cines to protect against 10 childhood dis-
eases. The immunization program is sus-
tainable. Surveys conducted in 2008 indi-
cate the coverage by vaccines for infants
is >90% (Thailand Department of Disease
Control, 2008). The government, which is
the major health care provider in Thailand,
is trying to decide whether to include this

new and expensive vaccine into the na-
tional immunization program. In order to
decide whether to add a rotavirus vaccine
to the national immunization program, na-
tional estimates of disease burden, eco-
nomic burden, and the cost-effectiveness of
immunization are required. The economic
impact and cost-effectiveness of immuni-
zation have been assessed in many coun-
tries (Isakbaeva et al, 2007; Linhares et al,
2008; Kim et al, 2009; Wu et al, 2009), but
data available for Thailand has not been as-
sessed. The purpose of this study was to
estimate the disease burden, the impact of
vaccination, and perform a preliminary
cost-effectiveness analysis of universal
rotavirus vaccination as part of the national
immunization program for Thai children.

MATERIALS AND METHODS

Model design
We developed a decision model to ex-

amine the potential impact of rotavirus
immunization administered orally during
the first 6 months of life as part of the na-
tional immunizations program. The total
health care costs, disease burden associ-
ated with rotavirus gastroenteritis and the
cost-effectiveness of vaccination for Thai
children were estimated. The model was
applied to the 2007 annual birth cohort
(N=932,000) (World Health Organization,
2008) and followed through to age 5 to
estimate various health associated out-
comes, including deaths, hospitalizations
(IPD) and outpatient visits (OPD) in the
subject group. Estimation of events and
costs provides a baseline estimate of
rotavirus disease burden without vaccina-
tion, followed by assessing the number of
rotavirus disease-associated events and
costs that would occur after the introduc-
tion of a rotavirus vaccine into the immu-
nization program schedule. The total
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health care costs associated with rotavirus
disease are based on standardized cost
estimates. Employing data regarding sur-
veillance of rotavirus gastroenteritis in
Thailand, vaccine efficacy, coverage, and
medical costs from the WHO (WHO
CHOICE for unit cost for patients service),
economic data from the Bank of Thailand
(GNP per capita in 2007), and health sta-
tistics from the Ministry of Public Health,
the model was able to predict the cost-ef-
fectiveness of the vaccine. The exchange
rate during the study period was esti-
mated at 36 baht per US dollar and the
GNP per capita was USD 3,050 per year
(Bank of Thailand; WHO, 2008).

Burden of rotavirus infection

We were particularly interested in the
number of incidents of rotavirus associ-
ated gastroenteritis in four different set-
tings: patients who required only
homecare, an OPD visit, an IPD visit, and
fatalities. We used a surveillance survey
conducted by the Thai Department of Dis-
ease Control during 2001-2002. The inci-
dence of acute gastroenteritis in children
under five years of age was 0.93-1.35 cases/
person-year, and the proportion of cases
due to rotavirus disease in the community
was 12.2% (95% CI 7.9-18.3). The rate of
hospitalization associated with rotavirus
infection was 11.28 admissions/1,000 indi-
viduals. For all children 0-5 years of age
with gastroenteritis, the risks of having
rotavirus associated gastroenteritis, of re-
quiring a health care visit, and of requir-
ing hospitalization were 1 in 8, 1 in 36, and
1 in 85, respectively (Jiraphongsa et al,
2005). The estimated rate of rotavirus gas-
troenteritis associated mortality was 0.1
death/1,000 live births by the age of 5 years
(Parashar et al, 2003).

 The health burden of rotavirus gas-
troenteritis was estimated in terms of dis-

ability-adjusted life years (DALYs). The
calculation of DALY lost as a result of
death was performed on the basis of the
standardized life expectancy at age 1. The
DALY loss from all symptomatic cases of
rotavirus was calculated on the basis of
default disability weights and an esti-
mated duration of rotavirus illness of 6
days (Shepard et al, 1995). Costs and ben-
efits of the vaccine were adjusted for in-
flation with a standard annual rate of 3%,
consistent with previous analyses
(Podewils et al, 2005, Isakbaeva et al, 2007).

Vaccine characteristics
There are two oral rotavirus vaccines

available in Thailand. The efficacy of both
vaccines seems to be equivalent. We fo-
cused on the live attenuated human
rotavirus vaccine (Rotarix®) because a
larger number of children were tested and
fewer doses of the vaccine are required
(Glass et al, 2006; Committee on Infectious
Disease, 2009; Cortese and Parasha, 2009).
The effectiveness of vaccination on disease
burden was estimated by combining infor-
mation regarding vaccine efficacy and cov-
erage.

Vaccine efficacy. Clinical trials regarding
vaccine efficacy have demonstrated an ef-
ficacy of 70-85% against any rotavirus as-
sociated gastroenteritis and 85-93%
against severe disease (Glass et al, 2006;
Committee on Infectious Disease, 2009;
Cortese and Parasha, 2009). Additional re-
sults from clinical trials conducted in 11
Latin American countries and Finland
demonstrated 85% (69.6-93.5) efficacy for
prevention of rotavirus disease-associated
hospitalizations, and 100% against more
severe rotavirus associated gastroenteritis
(Ruiz-Palacios et al, 2006). A phase III study
in Latin American infants has established
vaccine efficacy for prevention of hospi-
talization due to rotavirus gastroenteritis
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at 83% (73.1-89.7) (Linhares et al, 2008).
Data regarding specific efficacy are not
available for outpatient visits. With refer-
ence to clinical trials of the rotavirus vac-
cine, we used an average of 90% efficacy
for prevention of rotavirus disease-asso-
ciated deaths and 85% efficacy for preven-
tion of hospitalization. Vaccine efficacy for
preventing outpatient visits was estimated
as the average of estimates of efficacy
against any rotavirus event (85%). The
vaccine efficacy arrived at in this study did
not discriminate among infections by dif-
ferent rotavirus genotypes.

Vaccine coverage. The model assumed that
the rotavirus vaccine will be incorporated
into the universal immunization program
schedule. Routine vaccination with two
oral doses of vaccine is recommended for
infants at ages 2 and 4 months. Rotavirus
vaccine can be administered together with
the diphtheria-tetanus toxoid-pertussis
(DTP)-1 and DTP-2 vaccines at 2 and 4
months of age, respectively. In Thailand,
the WHO-UNICEF estimates the DTP cov-
erage is 99% for DTP-1 and 96% for DTP-3
(World Health Organization, 2008). We
used 96% for rotavirus vaccine coverage,
and assumed no risk for serious adverse
events from receiving the vaccine.
Cost estimates

Medical costs included costs for inpa-
tient, outpatient, and health care costs per
visit, as well as the cost associated with
vaccination. We compared the cost pro-
posed by the WHO-CHOICE data with
that of inpatient expenses reimbursed by
Buri Ram Provincial Hospital in 2005
(Sungkapalee et al, 2006). Hospital costs for
the care of a rotavirus infected child ac-
cording to WHO-CHOICE estimation at a
tertiary care hospital average USD 48,
which is similar to the average cost at Buri
Ram Hospital of USD 46.13 (38.7-56.6). The

costs of hospitalization and outpatient vis-
its were estimated using a standardized
approach developed by the WHO for its
WHO-CHOICE project (Adam et al, 2003;
World Health Organization, 2008), and the
type of institution. The distribution of
cases found in health care facilities at pri-
mary, secondary, and tertiary levels were
25, 45 and 30%, respectively (World Health
Organization, 2008; Bureau of Epidemiol-
ogy, 2007). The costs of drug and labora-
tory investigations were estimated at 33%
and 65% for the medical costs for hospi-
talizations and outpatient visits, respec-
tively (World Health Organization, 2008).
Medical cost was calculated as cost per
patient per day for each type of health care
facility multiplied by the distribution of
the health care institution type. Estimates
of costs provided by WHO-CHOICE were
expressed in 2005 US dollars and local cur-
rency rate. All costs were converted to 2007
US dollars applying the purchasing power
parity conversion factors and official ex-
change rates.

The average duration of hospitaliza-
tion due to rotavirus associated gastroen-
teritis was calculated using the results
from studies conducted in Thailand and
in Asia and yielded a mean duration of 3.0
days (Podewils et al, 2005; Sungkapalee et
al, 2006; Widdowson et al, 2007; Kim et al,
2009). The medical cost of an outpatient
visit was calculated based on an assump-
tion the patient would consume patient
care time equivalent to 1.5 days of outpa-
tient care.

The non-medical costs of an episode
of rotavirus gastroenteritis included costs
for transportation and costs accrued by
the caregiver due to loss of work. Lost
earnings of a parent included 3 days for
hospitalizations and 1.5 days for outpa-
tient visits. The transportation cost to reach
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medical service averaged USD1.60 per
visit (Simmerman et al, 2006). The cost ac-
crued by the caregiver due to loss of work
was calculated based on a national aver-
age daily salary of USD16 and amounted
to approximately 1.5 times the average
daily per capita income (National Statisti-
cal Office of Thailand, 2008) (Tables 1, 2).

Vaccination costs
Vaccination costs include the cost of

administration, the price per dose, and the
number of doses given. Based on the as-
sumption the rotavirus vaccine would be
administered along with the DPT vaccine,
we stipulated an administration cost of
USD0.50 per dose of vaccine.

Cost-effectiveness analysis
We calculated the incremental cost-

effectiveness ratio expressed as the cost per
DALY averted and as the cost per life

Table 1
Variables applied for analysis of cost effectiveness.

Variable Baseline estimate Source

Demographic
Birth cohort 932,000 Ministry of Health;  World Health

Organization, 2008
Life expectancy (year) 70 The World Bank, 2006

Incidence of gastroenteritis 0.93- Bureau of Epidemiology, 2006;
1.3/person/year1/8 Jiraphongsa et al, 2005

Jiraphongsa et al, 2005
Proportion of rotavirus associated 1/36
gastroenteritis among total 1/85
gastroenteritis cases 0.1/1000 live births

Total by 5 years of age
Out patient visit
Hospitalization 96% Parashar et al, 2003
Mortality 65%

Vaccine characteristics 85% WHO, 2008
Coverage 85% Salinas et al, 2005; WHO, 2008;

Adam et al, 2003
Efficacy 90%
Home care THB 36 = USD 1
Out patient visit USD 3,050
Hospitalization
Mortality 25% Bank of Thailand

Exchange rate 45% Bank of Thailand
GNP per capita 30% Bureau of Epidemiology, 2006
Institution type for medical care 3.0 days

Primary hospital 1.5 days
Secondary hospital
Tertiary hospital

Average duration of hospitalization
Outpatient stay at the clinic
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Variable Primary Secondary Tertiary Estimate            Source

Medical cost/patient/day WHO, 2005
Outpatient 8.6 12.1 17.8 13.53
Hospitalized patient 27 35.3 48.0 38.38

Health care cost/service - 3.2 WHO, 2005
Non medical cost/patient/day

Transportation cost/day 1.6 Simmerman et al, 2006
Loss of earnings/day 16 National Statistical

Office of Thailand, 2008
Vaccine administration 0.5 Shepard et al, 1995

Table 2
Cost estimate for cost effectiveness analysis in US dollars.

saved. The incremental cost-effectiveness
ratio (ICER) was calculated based on the
health care cost with and without vaccine
per DALY or death averted with and with-
out vaccine [ICER = (intervention cost –
total health care cost averted)/DALY or
death averted]. The WHO World Health
Report states interventions with an ICER
in USD/DALY averted of less than the per
capita GNP should be considered “very
cost-effective”, and those with an ICER
less than three times the GNP should be
considered “cost-effective” (Guilbert,
2003). In “Investing in Health”, the World
Bank states interventions with an ICER/
DALY averted of USD 185-759 are highly
cost-effective in developing and middle in-
come countries (The World Bank, 1993).
The vaccine prices were calculated apply-
ing these criteria. The market price of vac-
cine (Rotarix) was about USD38-40 per
dose during the study period, but the price
for national immunization has not yet been
set in our country. A recent report from
Brazil gave a cost of USD7-8 per dose as a
cost effective level for the vaccine
(Parashar et al, 2003). The cost of the vac-
cine, DALY loss, ICER/DALY averted and
life saved were added into this vaccine

price.  Sensitivity analysis was conducted
to assess the impact of vaccine efficacy,
prevalence of rotavirus associated gastro-
enteritis, mortality, hospitalization rate,
outpatient visit rate, and vaccine prices
into the cost-effectiveness ratio.

RESULTS

National disease and economic burden
Based on a birth rate in Thailand of

932,000 births per year, we estimated ap-
proximately 582,500 cases of gastroenteri-
tis, 466 deaths, 54,755 hospitalizations, and
129,315 outpatient visits attributable to
rotavirus infection would occur before a
child reaches 5 years of age, resulting in a
net loss of 14,940 DALY. Under the as-
sumption rotavirus vaccine coverage
would be similar to DTP-1 and DTP-2 cov-
erage, rotavirus vaccination would pre-
vent annually 82% (475,251) of rotavirus
gastroenteritis cases, and prevent approxi-
mately 419 deaths, 46,542 hospitalizations,
and 109,918 outpatient visits (Table 3).

We estimated the annual costs of
rotavirus associated gastroenteritis at
USD16,954,060, with USD10,206,982 (60%)
as medical costs and USD6,747,078 (40%)
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as non-medical costs, and a cost per child
of USD17.80. Based on the above assump-
tion, an immunization program would
save USD12,066,484, USD6,351,366 and
USD5,715,118 of total costs, medical costs,
and non-medical costs, respectively. Costs
per child would decrease by 72% or a sav-
ings of USD12.90.

Cost-effectiveness analysis

At the rotavirus vaccine price of
USD27.50 per dose, a vaccine program
would come under cost-effective interven-

tions (cost per DALY averted less than
GNP per capita), and the vaccine would
be cost-effective even at vaccine prices up
to USD73 per dose. The direct medical
break-even price was USD6.2 per dose. At
a vaccine price of USD7 per dose, the
rotavirus vaccine and administration cost
would be USD13.5 million and total costs
averted would be USD12 million. From a
public health perspective, the incremen-
tal cost-effectiveness per DALY averted
would be USD 370 and per life saved
would be USD11,800 (Table 4). The maxi-

Table 3
Estimate of rotavirus burden, economic burden, and cost averted by vaccination.

Variable Without With Averted by Percent
vaccine vaccine  immunization

Number of events
      Rotavirus gastroenteritis 582,000 106,749 475,251 82
      Death
      Hospitalization 466 47 419 90
      Outpatient visit 54,755 8,213 46,542 85
DALY Number 129,315 19,397 109,918 85
Costs (USD) 14,940 1,599 13,341 89
    Medical cost 10,206,982 3,855,616 6,351,366 62
    Non-medical cost 6,747,078 1,031,960 5,715,118 85
    Transportation cost 617,315 92,597 524,718
    Cost lost workday 6,129,763 939,363 5,190,400
    Total 16,954,060 4,887,576 12,066,484 72
Cost per child (USD) 17.8 4.9 12.9 72

Amount (USD)

Vaccine cost 13,420,000
Total medical and non medical cost averted 12,066,484
DALY No. averted 13,341
Incremental cost effectiveness ratio (ICER) per

DALY averted 370
Life saved 11,800

Table 4
Estimate of cost, net benefit and cost effectiveness at a vaccine price of USD7/dose.
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mum vaccine price of USD6.2-10.5 per
dose meets the World Bank criterion for
high cost-effectiveness with an ICER/
DALY averted of USD185-759.

Sensitivity analysis
The sensitivity analysis determined

which variables have the largest influence
on the vaccine price. As shown in Figs 1
and 2, the variables that affected the esti-
mated price of vaccine per dose were the
incidence of rotavirus gastroenteritis, mor-
tality rate and efficacy of vaccine. The mor-
tality rate had the largest impact on vac-
cine price; a 20% change in the mortality
rate from the estimated baseline provided
a USD4 per dose change in price of vac-
cine. A 20% change in the incidence of
rotavirus gastroenteritis resulted in a
USD1.60 (5%) change in the price of vac-
cine. If the incidence of rotavirus gastro-
enteritis was up to 20%, the price of vac-
cine would be USD32.50. Changes in the
efficacy of vaccine also influence the price
of vaccine. If the overall efficacy was less
than 80%, the price of the vaccine should
be less than USD24 per dose.

DISCUSSION

We examined cost of rotavirus gastro-
enteritis from a health care perspective
(medical and non-medical) and projected
the cost-effectiveness of the rotavirus vac-
cine. This represents the first evaluation
of the impact of a national rotavirus im-
munization program in Thailand in eco-
nomic terms. Vaccination provides an ef-
fective opportunity for improving
children’s health. We estimate vaccination
would prevent more than 80% of all cases
of rotavirus associated gastroenteritis. A
universal rotavirus immunization pro-
gram in Thailand would prevent 109,917
outpatient visits, 46,542 hospitalizations
and 419 deaths, respectively. It would also
reduce the cost of care by USD12,066,484
or USD13 per child. Our analysis demon-
strated, with a vaccine price of less than
USD27 per dose, vaccination would be
cost-effective from the perspective of the

Fig 1–Effect of variations in percentage of in-
cidence of rotavirus gastroenteritis, mor-
tality rate, rate of hospitalization, rate of
outpatient visits and costs of treatment
on the price of rotavirus vaccine.

Fig 2–Price of rotavirus vaccine (USD) accord-
ing to efficacy of vaccine.
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health care provider based on WHO
benchmarks for cost-effectiveness. At a
vaccine price of USD7 per dose of Rotarix®

vaccine, the immunization program
would produce an ICER at USD370 per
DALY averted. The vaccine costs and to-
tal costs averted were estiemated to be
USD13.4 million and USD12.1 million, re-
spectively. Hence, routine rotavirus vac-
cinations are likely to be cost-effective but
not cost-saving in Thailand. Due to high
morbidity of rotavirus gastroenteritis,
rotavirus vaccine is a potential vaccine in-
clusion in the EPI in the future. The main
challenge needed to be overcome is the
cost of the vaccine. The immunization pro-
gram would be considered cost-saving at
a vaccine price <USD6.2-10.5 per dose.

In the course of this analysis, our
group also found a number of important
factors in considering the introduction of
a rotavirus vaccine. The incidence of
rotavirus associated gastroenteritis, mor-
tality rate, hospitalization rate, and vac-
cine efficacy were significant contributors
to the price of vaccine. With a decrease in
vaccine price the immunization program
would become more cost-effective. With a
gradual decline in mortality and hospital-
ization rates associated with rotavirus gas-
troenteritis, the value of a rotavirus vac-
cine will decrease as well.

The limitations of this preliminary
cost-effectiveness analysis of rotavirus
vaccination are that we made several as-
sumptions that could affect the results of
the analysis. For example, uncertainties
with respect to the epidemiology of gas-
troenteritis due to rotavirus in Thailand,
mortality rate, health care costs and effi-
cacy of vaccine. Moreover, the actual pro-
portion of gastroenteritis-related deaths
due to rotavirus is unknown. We estimated
the mortality rate at 0.1/1,000 live births,
which was lower than the WHO estima-

tion, with rotavirus-related deaths < 5
years = total deaths < 5 years (17/1,000 live
births) x proportion with diarrhea (16%) x
the proportion with rotavirus infection
(12%) (World Health Organization, 2005,
2006). If the mortality rate due to rotavirus
infection was 1,520 cases, the vaccine price
per dose should be <USD75, or 2.7 times
the estimation. Efforts should be made to
ascertain the incidence of death due to
rotavirus infection using active surveil-
lance studies.

Another limitation is related to the
coverage rate for vaccination. The cover-
age is based on the coverage for other vac-
cines, which may not be an accurate esti-
mation of coverage for the current
rotavirus vaccine. If vaccinations were
missed or delayed, the effectiveness would
be reduced. Since rotavirus associated gas-
troenteritis occurs in young children and
protection is conferred by the first dose of
vaccine and reinforced by the second
booster dose, future considerations should
be made to account for the fact that not all
children will receive the vaccine at the time
recommended.

We also made assumptions regarding
the efficacy of the rotavirus vaccine. The
issue of serotype coverage is an area of
some uncertainty. The efficacy trial in Latin
America showed an efficacy of the
Rotarix® vaccine of 80.5 to 82.1% against
wild-type G1 rotavirus, 77.5% against
pooled non-G1 strains, and 80.5% against
pooled G1P [8] strains. For serotype G2P
[4], the vaccine efficacy was only 41%
(Linhares et al, 2008). The vaccine label in-
dicates immunization against rotavirus
gastroenteritis caused by strains G1, G3,
G4 and G9 (Committee on Infectious Dis-
ease, 2009). In Thailand, variations among
G genotypes have been prevalent during
the last ten years. From 2002 to 2004, the
G2 strain was highly prevalent (69.4%)
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followed by G9 (Theamboonlers et al,
2005); G1 was the most common strain
from 2004 to 2006 (Theamboonlers et al,
2008) and from 2007 to early 2009 G2 has
tended to increase (Center for Excellence
in Clinical Virology, Chulalongkorn Uni-
versity, unpublished data). Moreover, in
Brazil, after universal rotavirus vaccina-
tion, the prevalence of G2 increased
(Carvalho-Costa et al, 2009). Vaccine effi-
cacy may be lower than assumed. The high
uncertainty about vaccine efficacy affected
by diverse genotypes of rotavirus warrants
a national surveillance study (World
Health Organization, 2005).

We used the standard WHO-CHOICE
project estimates for costs/bed/day. Yet, the
economic burden of rotavirus hospitaliza-
tion costs might be greater, making
rotavirus vaccination slightly more cost-
effective. However, country specific esti-
mates may be more precise than estimates
obtained by WHO-CHOICE, and therefore
may be closer to the true costs.

According to various studies con-
ducted regarding cost-effectiveness of
rotavirus vaccine as part of the national
immunization for children in Asia, such as
in Vietnam, universal vaccination of infants
at a cost of USD7.26 or less per vaccine dose
would be a cost effective public health in-
tervention (Fischer et al, 2005), and in
Uzbekistan vaccination per course would
be USD8 (Isakbaeva et al, 2007). A national
immunization program for Brazilian chil-
dren would be cost saving at a price <USD
2.2 per dose (Constenla et al, 2008). Cur-
rently, the price of the vaccine (Rotarix®) has
not yet been set for Thailand. With the re-
cently quoted price of USD7 per dose in
Brazil (Constenla et al, 2008), a middle in-
come country with a GNP per capita of
about USD8,000, there is a possibility the
vaccine price per dose might be set lower
than USD7 for Thailand.

Although a rotavirus vaccine has the
potential to be cost-effective, the interpre-
tation of cost-effectiveness will ultimately
depend on country-specific comparisons
with other strategies for improving the
health of children. The ability of a country
to introduce the vaccine and sustain its use
will be more influenced by price than
merely by cost-effectiveness estimates. A
study, similar to ours, conducted in Viet-
nam concluded the introduction of
rotavirus vaccine to the immunization pro-
gram of the country would be cost-effec-
tive if the cost of the vaccine is USD5 per
dose (Sun-Young Kim). To better define the
disease and economic burden of rotavirus,
reliable information regarding local dis-
ease burden is essential to formulate a ra-
tional decision about the introduction of a
vaccine into the national immunization
program. Even an intervention that pro-
vides good value for resources invested
may have prohibitive financial require-
ments that could not be accommodated by
the health care system in Thailand.

Distribution of the rotavirus vaccine
can reduce both disease and economic bur-
den of rotavirus associated gastroenteritis,
but the price, if used as part of the national
immunization program, should be less than
USD10 per dose. Routine rotavirus vacci-
nation is potentially cost-effective but not
cost saving for Thailand. Even with steeply
tiered pricing, the vaccine is most likely
unaffordable. Based on the vaccine price of
USD7-8 per dose, we project the national
rotavirus immunization program would
cost the National Health Society Fund
USD14-16 million annually or approxi-
mately 7% of its budget. However, decisions
regarding the adoption of rotavirus vaccines
will rely not only on considerations of eco-
nomic savings but also on their value in
preventing mortality and morbidity asso-
ciated with rotavirus gastroenteritis.
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