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Abstract

Face-to-face interviews and meetings with more than 160 policymakers and other influential professionals in seven large Asian countries
(Bangladesh, China, India, Indonesia, Pakistan, Thailand and Vietnam) were conducted to survey opinions regarding the need for, and potential
uses of new-generation vaccines against cholera, typhoid fever and shigellosis. Despite several barriers to their uptake—notably uncertainty
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f the burden of enteric diseases; preference for water, sanitation and other environmental improvements over vaccination for dise
nd high prices of the current vaccines relative to basic EPI vaccines, and their moderate protection levels—considerable interes

n the targeted use of Vi typhoid vaccine in most countries, followed by (future)Shigellaand oral cholera vaccines. The introduction
hese vaccines in Asia could be greatly facilitated by country-specific evidence of disease burden, local or regional vaccine produ
tudies demonstrating their safety and efficacy in local populations, evidence of potential economic savings from vaccination, an
issemination of research results to all those who make or influence immunization policy.
2004 Elsevier Ltd. All rights reserved.
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. Introduction

.1. Background to the study

The past 5 years have seen increasing efforts—funded
argely by the Gates Foundation—to accelerate the devel-
pment and use of vaccines needed mainly in developing
ountries, but not viewed by the major vaccine producers as
ufficiently profitable to justify the considerable research and
evelopment investments that are required. These projects

nclude: the Malaria Vaccine Initiative (MVI), the Interna-
ional AIDS Vaccine Initiative (IAVI), the Meningitis Vaccine
roject (to develop an appropriate meningococcal conjugate
accine for Africa), the Rotavirus Vaccine Program and the
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D. DeRoeck).

Pneumococcal Vaccines Accelerated Development an
troduction Plan (Pneumo ADIP).

One of the earlier projects of this kind was the Dise
of the Most Impoverished (DOMI) Program, launched
1999 to accelerate the development and use of curren
future new-generation vaccines against three serious e
diseases responsible for many deaths in developing
tries: typhoid fever, cholera and shigellosis. DOMI a
to achieve this goal by providing country-specific, mu
faceted data—on disease burden, vaccine safety and fie
fectiveness, vaccine cost-effectiveness, and private de
and willingness-to-pay for these vaccines—through a c
prehensive, field research programme. The intent, there
is to translate solid, country-specific data into rational
cisions regarding the use of new- and future-generatio
phoid, cholera andShigellavaccines.

But will the DOMI Program’s research results necessa
lead to decisions by country-level policymakers to introd
a vaccine and to allocate sufficient resources to do so—
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if the data provide powerful epidemiological and economic
arguments for vaccine introduction? How will these diseases
and vaccines fit in with the disease control priorities of pol-
icymakers in the target countries? How are these priorities
determined and who determines or influences them? What
factors or criteria do policymakers weigh in making decisions
about a new vaccine? Are there other unforeseen obstacles to
introducing these vaccines? What introduction strategies—in
terms of vaccine source, distribution channels, financing and
delivery mechanisms—are most likely to succeed for each
of these vaccines? And finally, what specific types of data
will be most critical to policymakers in making decisions re-
garding vaccine introduction and how and to whom can these
data be disseminated to most effectively translate into policy
decisions?

DOMI believed that answering these questions would help
ensure that its research and advocacy programme meets the
needs of those who make or influence vaccine introduction
decisions—thus enhancing the likelihood that it will actu-
ally lead to vaccine introduction in countries where the data
present a compelling case. Exploring these questions be-
comes increasingly important as government juggle decisions
regarding a growing list of available and upcoming vaccines
and technologies, while faced with many pressing health pri-
orities and often severe budgetary constraints.

t, at
a r in-
fl tries
( d and
V ews
a plore
t lop-
i es of
n eived
n er as
a es
a MI
P and
a ard-
i

1
s

ide
d ver,
a ren
i -
e ases
o 165
m
b ons in
l ates
o diffi-
c any
c

New-generation vaccines have been developed in the past
three decades to replace the old injectable killed whole-cell
cholera and typhoid vaccines, which produced high rates of
side effects and, in the case of cholera vaccine, were min-
imally effective. These newer vaccines include typhoid Vi
polysaccharide—an injectable one-dose vaccine developed
by the US National Institutes of Health with proven effective-
ness of 64–72% in persons 2 years and older for at least 17
months following vaccination and 55% protection for at least
3 years[4–6]—and oral killed whole-cell based (WC) cholera
vaccines, both with and without the cholera toxin B subunit.
The B subunit killed WC cholera vaccine has been demon-
strated to confer around 60% protection after two doses to
populations naturally exposed to cholera[7–9] for 2 years
and is effective in persons 2 years and older. Both typhoid
Vi and oral cholera vaccines are considered appropriate for
use in public sector programmes in developing countries be-
cause of their proven effectiveness in populations at risk, their
low rates of side effects, their relative ease in use, and their
potential for low-cost production by local manufacturers. In
addition, Vi vaccine, since it was developed in the US pub-
lic sector, does not have patent protection and its technol-
ogy is readily transferable to high-quality vaccine producers
throughout the world.

The onlyShigellavaccine in use to date is an oral live-
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The DOMI Program, therefore, decided to conduc
n early stage, a survey of policymakers and othe
uential professionals in the seven participating coun
Bangladesh, China, India, Indonesia, Pakistan, Thailan
ietnam). The survey, consisting of face-to-face intervi
nd meetings, represents the first systematic effort to ex

he views of policymakers and opinion leaders in deve
ng countries concerning the need for and possible us
ew-generation enteric vaccines. This study was conc
ot as a comprehensive stakeholder analysis, but rath
rapid means to initially identify prevailing views, issu

nd data needs of policymakers in order to inform the DO
rogram’s research agenda, information dissemination
dvocacy activities and to begin the policy dialogue reg

ng these diseases and vaccines.

.2. Background on typhoid fever, cholera and
higellosis and new-generation vaccines

Each year, an estimated 1.1 million people world-w
ie from shigellosis, more than 200,000 from typhoid fe
nd 120,000 from cholera—the majority of them child

n developing countries[1–3]. The overall toll of these dis
ases is considerable—with an estimated 5–7 million c
f cholera, 21 million cases of typhoid fever and up to
illion cases of shigellosis occurring each year[1–3]. Out-
reaks of all three diseases also cause severe disrupti

ess developed countries. In addition, rapidly rising r
f antibiotic resistance are increasing the cost and
ulty of treating both typhoid fever and shigellosis in m
ountries.
ttenuatedShigella flexneri 2a-Shigella sonnei(“FS”) vac-
ine, developed and licensed in China since 1999. The
ine has a demonstrated efficacy of 60–70% and requ
egimen of three doses taken within a 2-week period[10,11].
ts use in China has been limited thus far because i
ot been licensed for children under 5 years of age—
ccounts for an estimated 60% ofShigella-related death

1]—and because of its relatively high price (reportedly u
S$ 9.60 per series). OtherShigellavaccine candidates cu

ently under development include oral, live, genetically at
ated vaccine strains[12], injectable polysaccharide-prote
onjugate vaccines[13] and proteosome oral or intrana
accines[14]. The concept of ribosomalShigellavaccines
15] is also being revisited.

Vi polysaccharide vaccine has been licensed in m
han 40 countries, including many Asian countries, wh
t is mainly available in the private sector and used
chool-aged children. Thus far, the vaccine has been
y a national immunization programme, either for univ
al or targeted use, only in Vietnam, which has prov
he vaccine to a limited number of 3–10 year olds in h
ncidence districts each year since 1997. In addition, in C
here six local vaccine production institutes produce
accine, following technology transfer from US NIH, s
ral provincial or district governments in high-inciden
reas have encouraged its use through school-based
aigns financed by reasonable user fees (e.g. US$ 0.36
er dose). Local Vi production also began in Vietnam
003 and development and production efforts are curr
nderway in Indonesia and India (the latter in the pri
ector).
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Oral cholera vaccine has been licensed in few developing
countries to date and only in Vietnam, where a state-run vac-
cine company produces a version of the vaccine without the
B subunit, is it provided by the national immunization pro-
gramme for targeted use. Although the government’s long-
term goal is to immunize all 2–5 year olds in high-risk areas
of the country, immunization has thus far been limited to
around 300,000 children each year—a fraction of its target
population—and for emergencies, such as floods, because of
financial constraints.

Thus, despite the existence of new-generation typhoid
and cholera vaccines for several years and the presumed
need in many developing countries, their use remains ex-
tremely limited. The DOMI Program was established to
speed up the introduction and use of these new-generation
vaccines, where most needed, as well as to stimulate the
development and testing of newer, improved enteric vac-
cines, such as conjugate Vi andShigellavaccines that could
theoretically have increased efficacy and be effective in
infants.

2. Materials and methods

2.1. Data collection

tem-
a ction
c tors
f
( ons
l
s stud-
i new
v n
g pre-
p sions
c cess
i , the
g

• ase;
•
• ntrol

• and

• tion;

• ding

epth
a li-
c pro-
d ate
s

The use of a question guide with open-ended questions
allowed for a semi-structured interview format, which was
felt to be most appropriate for high-level informants, as op-
posed to a highly-structured questionnaire. This format fa-
cilitated the free expression of opinions and ideas among in-
formants, allowed for probing and clarification of responses,
and for the identification of new issues and topics as they
arose.

Informants were interviewed on an individual basis or
through group meetings with two to eight participants dur-
ing country visits of 4–8 days conducted by two of the au-
thors (DD and AN) between November 2000 and June 2001.
The interviews and meetings lasted on average 60–90 min. In
some cases, the persons interviewed had received the ques-
tion guide in advance, and several had gathered data ahead of
time to prepare for the interviews. Some persons interviewed
in China had the questions translated.

2.2. Selection of interviewees

A list of persons to be interviewed was drawn up with guid-
ance from the researchers and input from local collaborators.
An effort was made to meet, within the given timeframe, as
many groups and individuals as possible—from both the pub-
lic and private sectors—who potentially had a role in making
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At the time the study was undertaken, only a few sys
tic policy assessments regarding new vaccine introdu
ould be found in the literature, including a study of fac
acilitating the introduction ofHaemophilus influenzaetype b
Hib) vaccine in four “early adopting” countries, and less
earned from hepatitis B vaccine introduction[16,17]. The
urvey methodology drew upon these and unpublished
es that had explored factors influencing the uptake of
accines in developing countries[18–21]. A detailed questio
uide, consisting entirely of open-ended questions, was
ared. The questions explored factors influencing deci
oncerning new vaccine introduction and the policy pro
nvolved in prior vaccine introductions. For each disease
uide examined views and perceptions about:

the scope, seriousness and level of priority of the dise
the effectiveness of current control measures;
the need for and interest in a vaccine versus other co
measures;
respondents’ criteria for the level of safety, efficacy
price of a vaccine;
feasible or preferable strategies for vaccine introduc
and
data requirements to facilitate decision-making regar
the future introduction of these vaccines.

Appropriate informants were also questioned in d
bout the country’s immunization programme, vaccine
ensing and quality control requirements, local vaccine
uction, immunization financing, and the public and priv
ector vaccine markets in their country.
r influencing decisions regarding the introduction of en
accines in their country. Efforts were also made to m
ith the highest level of official in each category as poss

nterviewees included:

Ministry of Health officials, including heads of comm
nicable disease control, preventive medicine, diarrh
disease control, epidemiology, and research and pla
departments, and national immunization programme m
agers;
senior policymakers in health, finance and/or plan
ministries (in all countries but China and Thailand);
research institute directors, research scientists and le
academics in the field of enteric diseases and/or va
development;
top officials from professional associations (e.g. nati
paediatrics and national medical societies);
officials from national regulatory agencies and (in so
countries) national regulatory laboratories; and
representatives from local vaccine manufacturers.

In several countries, interviews were also held with di
ors and practitioners from large, public hospitals; repres
ives of multi-national pharmaceutical companies; health
horities at the state, provincial or municipal level (in Ch
ndia, Pakistan and Vietnam) and officials from internatio
gencies (e.g. World Health Organization). A breakdow

nformants by category and country is shown inTable 1. Be-
ween 7 and 16 meetings or interviews were held in
ountry, involving a total of 20–31 participants per coun
n all, 167 informants took part in 86 interviews/meeting
he seven countries.
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Table 1
Number of informants taking part in interviews or meetings by country and type of position

Type of position Bangladesh China India Indonesia Pakistan Thailand Vietnam Total

Ministry of Health Department/division
heads, EPI programme managers,
others

7 2 1 6 3 2 7 28

Senior policymakers (in health, finance
or planning ministries)

1 – 2 1 2 – 1 7

Professional society representatives 1 – 3 1 1a 2 1a 9a

Research institute officials, scientists and
academics

4 2 9 7 2 5 2 31

Local vaccine producer representatives 4 6 6 6 1 2 6 31
National regulatory agency/laboratory

officialsb
1 5 5 2 – 13 1 27

International pharmaceutical company
representatives

1 – – 2 5 2 – 10

State/provincial or municipal health
officials

– 5 2 – 2 – 1 10

Public hospital directors and other
representatives

– – 1 1 4 – – 6

International agency officials (e.g. WHO) 2 2 – – – 1 – 5
Otherc – – 2 – 1 – 2 5

Total number of informants 21 22 31 26 20 27 20 167
Total number of interviews or meetings 13 7 14 16 13 11 12 86

a The medical association officials interviewed in Pakistan and Vietnam were also counted in another category and thus not included in the totals.
b NRA officials were met in all countries but India and Pakistan. National control laboratory representatives were interviewed in India and Thailand.
c These include army medical officials in India and Pakistan and a Parliament member and local (commune) political leader in Vietnam.

2.3. Data analysis

A complete set of notes for each country was transcribed
and organized by topic area and by person or group inter-
viewed. Patterns of responses were analyzed by the type and
level of respondent. Country-specific reports were then pre-
pared and sent to local collaborators in each country for feed-
back and validation of the findings. Brief country-specific
summaries of the findings and conclusions were also sent for
feedback to all persons or groups interviewed. Several lo-
cal collaborators provided comments to the detailed reports;
however, little feedback on the summaries was received from
informants.

3. Results

3.1. Uncertain disease burden and data gaps

Most persons interviewed across the seven countries be-
lieved that the true extent and seriousness of cholera, typhoid
fever and shigellosis in their countries was largely unknown
and that official incidence data were unreliable. Reasons for
the uncertainty of the burden of these diseases include: the
infrequency of laboratory testing; the common inability of
p ir ten
d oeal
d of the
p to the
g with
r was

also the belief that governments suppress reports of cases,
due to their fear of negative economic consequences from re-
ports of cholera outbreaks. Adding to the uncertainty was the
fact that a number of informants in some countries were un-
aware of existing data from epidemiological studies of these
diseases that had taken place in their country.

This uncertainty often led to a reluctance among
informants—especially central government officials—to
state opinions about the magnitude of these diseases, and
to sometimes vast differences in opinion among infor-
mants within the same country. For instance, while several
high-level government officials in Pakistan did not believe
shigellosis to be a significant problem, one leading paedi-
atrician estimated that dysentery—much of it presumably
shigellosis—was responsible for at least 25% of all diarrhoeal
disease deaths among children in the country. In China, some
Ministry of Health officials did not consider shigellosis to
be an important priority, while one provincial health official
ranked it as the third most important infectious disease in his
province, after HIV/AIDS and hepatitis B. A range of views
within countries on cholera and typhoid fever incidence was
also found.

3.2. Perceived importance of typhoid fever, shigellosis
and cholera and need for new-generation vaccines

e top
i r of
g ven
c ria,
d ating
hysicians to correctly diagnose these diseases and the
ency to report them simply as enteric infections or diarrh
isease; the population’s heavy use in several countries
rivate health care sector, which rarely reports diseases
overnment; and the common practice of self-treatment
eadily available antibiotics. In the case of cholera, there
-
These enteric diseases were not generally among th

nfectious disease priorities of national governments o
overnment officials interviewed. Top priorities in the se
ountries tended to be tuberculosis, HIV/AIDS, mala
engue fever, acute respiratory infections, infant dehydr
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diarrhoea (e.g. rotavirus) and hepatitis B. Exceptions were
in Vietnam, where both new-generation cholera and typhoid
vaccines are being incorporated incrementally into the na-
tional immunization programme, and among practitioners
and local-level health officials in specific disease-endemic
areas within countries.

Many policymakers and influential professionals inter-
viewed in the seven countries viewed improvements in water
and sanitation systems, along with health education and gen-
eral improvements in living standards, as the best and most
sustainable means of controlling these infections. These in-
formants viewed vaccination as a “short-term” solution re-
quiring repeated action and funding. And nearly all those
interested in the use of enteric vaccines believed that they
should be only one tool in an “arsenal of weapons” that in-
cludes water and sanitation improvements, disease surveil-
lance, health education and literacy programs. As one Indian
expert declared, “What’s the point of providing Vi, if you
don’t also clean up the water?”

But there was also recognition among many policymak-
ers in these countries that these improvements would require
huge government investment and take many years at current
funding levels to reach the poorest and highest-risk popu-
lations. These informants therefore saw a potentially useful
role for vaccines in controlling these diseases in the short to
m
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ing middle and upper classes as in those primarily serving
the poor. This is considered due to its transmission com-
monly through “street food”—which is eaten by children
of all socio-economic classes—and by chronic carriers. In
general, those at the “frontlines”, such as clinicians, hospital
directors and local government officials, considered typhoid
fever incidence higher and showed greater concern than did
central government officials in these four countries.

Among the seven countries, only in Thailand did most
persons interviewed feel that typhoid fever was no longer a
serious problem, citing a sharp decrease in incidence in recent
decades, due to economic development and improvements in
water and sanitation systems. They also noted that the re-
ported incidence of typhoid fever has not increased since
the government stopped its school-based immunization pro-
gramme using the old, injectable killed whole-cell vaccines in
the 1980s, which is credited in successfully reducing disease
incidence[22].

Despite the expressed preference among many policymak-
ers for “long-term solutions” to control typhoid fever, such
as water and sanitation improvements and increased health
education, the study found considerable interest among many
informants—especially in Pakistan, Vietnam, Indonesia and
India—in the use of Vi or the still experimental Vi conju-
gate vaccine as a key strategy to reduce typhoid incidence in
t men-
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Of the three diseases, typhoid fever generated the gr

oncern and interest in vaccines overall, followed by sh
osis and cholera (Table 2).

.2.1. Typhoid fever
The consensus that typhoid fever is a serious

idespread problem was greatest in Vietnam and Pak
ietnamese policymakers pointed to local data showing a

old increase in reported incidence from 1990 to 1995, w
hey attributed in part to an increase in the number of chr
arriers resulting from patients taking sub-optimal dose
ntibiotics. Rising rates of antibiotic resistance are also
ind much of the concern about typhoid fever in Vietn
nd in Pakistan, where the disease is perceived as a un
roblem that strikes children from all areas and social cla

While opinions were more mixed in Indonesia, Ind
angladesh and China, many informants in these coun
onsidered typhoid fever a serious and common public h
roblem. Several Indian informants described typhoid
rampant” and “prevalent in huge belts”, with one provid
necdotal evidence that the emergency room of any child
ospital is filled mainly with cases of malaria and typh

ever. However, other Indian interviewees, including a
overnment health official, considered the disease muc
f a problem, claiming that antibiotics are still very effec
r that typhoid fever is confined to certain, mainly urban
as. The universality of risk across social classes was
ehind the concern among several informants in Bangla
nd in Indonesia, where, according to one hospital dire
ne sees as many cases of typhoid fever in hospitals
t

l

he near term. In Vietnam, the government began incre
al immunization of 3–10 year olds in high-incidence
ricts in 1997 through vaccination posts (for pre-schoo
nd schools (for 6–10 year olds), using imported vac
btained at a special, low price. Its long-term goal is to
inate all kindergarten and primary school children nat
ide. The programme will gradually replace the impo
i with a locally-produced vaccine, which was licensed
003. Due to concerns about antibiotic resistance, the In
inistry of Health has shown renewed interest in usin

yphoid vaccine and in conducting comparative researc
he three commercially available vaccines (killed whole-
accine, Vi and the live, oral Ty21a vaccine) as a first s
ost informants in Pakistan expressed interest in typ

accines, believing they would generate considerable p
ation demand due to the public’s fear of the disease an
erceived pervasiveness. However, interest in and com
ent to Vi use among key central government official
akistan, India and Indonesia was generally less than i
mong clinicians, local-level health officials and researc

The survey found considerable interest in the produc
f Vi among local vaccine producers in most of the coun
isited. Besides Vietnam, Indonesia and India, where V
elopment and production efforts have gotten underway,
ic sector vaccine manufacturers in Pakistan and Bangla
xpressed interest in producing the vaccine, despite cur

imited production capabilities. This interest is driven in p
y the ready access to the technology for producing Vi
elative low cost of production and the perceived pote
opulation demand for the vaccine. These producers be

hat even if national immunization programmes do not
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Table 2
Level of interest among policymakers and other informants in new-generation vaccines against cholera, typhoid and shigellosis and reasons given

Interest level Countries/informants Major reasons given

Typhoid
Higher Vietnam Disease is rampant and endemic

Pakistan All children are at risk (across social classes)
Clinicians, medical associations, local producer in Indonesia Incidence may be increasing due to economic decline, refugees, etc.

(Pakistan, Bangladesh)Local health officials in endemic areas of China
Antibiotic resistance is making disease more difficult and expensive to

treat
Researchers, medical associations, EPI, army, producers in

India
Recovery period can be long and there is no quick fix like oral

rehydration therapy
Some MOH officials, army, local producer in Bangladesh

There is a potentially large private sector market (India, Pakistan,
Indonesia)

Lower Thailand Incidence is unknown
Central government officials in Indonesia Incidence is low so need and demand will be low (Thailand)
Central government officials in China Low priority of enteric vaccines in general (Bangladesh, Indonesia)
Some informants in Bangladesh and India Disease is not killer it once was due to antibiotics and improvements in

living standards and education (India)

Shigella
Higher Thailand Disease is very pervasive and endemic and is responsible for large

portion of diarrhoeal disease burdenBangladesh
High level of morbidity and mortality in very young childrenLocal health officials in China
Disease is highly contagious and difficult to controlPractitioners and medical societies in Pakistan
Disease is difficult to treat and not as manageable as cholera
Antibiotic resistance is making treatment more difficult and costly and

could lead to epidemics

Lower Indonesia Incidence is unknown or considered low
India Disease is often mild and can be treated mainly on an out-patient basis
Vietnam Relatively cheap antibiotics are still effective
Central government officials in Pakistan Need to determine main sources of transmission and high-risk groups

and to educate physicians before considering vaccine useCentral government officials in China

Cholera
Higher Vietnam Potentially large economic consequences of reported outbreaks

Central government officials in China Incidence is still high in certain areas
Central government officials in Thailand Disease is spreading to new areas (India)
Local health officials in endemic areas of India Water and sanitation improvements are costly and will take many years

to reach neediest populationsPractitioners, research scientists in Indonesia

Lower Bangladesh Incidence is low or has decreased substantially
Pakistan ORT has reduced mortality to very low levels, reducing need for a

vaccineCentral government officials in India
Water and sanitation improvements are the best, most sustainable way

to control disease
Central government officials in Indonesia

The efficacy of current vaccines is too low to justify widespread
government use

the vaccine, they can find viable markets for Vi in the armed
forces, the private sector—given the perceived risk of getting
typhoid to middle and upper classes—and other sectors.

Interest in government use or local production of Vi was
low among most informants in Thailand due to the perceived
low incidence of the disease and the assumed limited market
potential for the vaccine.

3.2.2. Shigellosis
Despite the lack of reliable incidence data, many of those

interviewed in most countries perceived shigellosis to be a se-
rious problem. The highest level of concern across the board
was expressed in Thailand, where the disease is considered

responsible for a significant portion of the country’s overall
diarrhoeal disease burden, and in Bangladesh, where infor-
mants at all levels and in both the public and private sec-
tors viewed it as “dangerous” and prevalent “throughout the
country”. Reasons given for their concern were: its perceived
high incidence; its high level of contagiousness; the poten-
tial for complications and death; problems in delivering ad-
equate clinical care, especially in peripheral areas; growing
rates of antibiotic resistance and the resulting difficulty and
growing cost of treatment. One leading paediatrician in Thai-
land considered shigellosis a top priority—not because of its
current incidence in the country, which he believed to be
quite low—but because of rising rates of multi-drug resistant
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Shigellastrains, which could lead to future epidemics. In both
Thailand and Bangladesh, there was considerable expressed
interest in futureShigellavaccines among Ministry of Health
and other central government officials.

Views on the importance of shigellosis and the need for a
vaccine varied more widely in the other countries. Although
several central-government informants in Pakistan and China
expressed little concern about the disease, due to the lack of
epidemiological data or to its perceived low incidence, lo-
cal health officials and practitioners interviewed viewed it
as a more serious problem. Several leading paediatricians
in Pakistan placed a higher priority on aShigellavaccine
than on vaccines against cholera or even typhoid, due to
their perception of the greater morbidity and mortality caused
by shigellosis and to growing rates of antibiotic resistance.
Health officials from a municipality and a Southern province
in China had explored starting a targeted vaccination pro-
gramme using the Chinese FS vaccine (e.g. for food workers),
but the relatively high cost of the vaccine has curtailed these
efforts.

In India, because of their uncertainty of the disease bur-
den and growing rates of antibiotic resistantShigellastrains,
many informants expressed interest in having shigellosis
disease burden studies conducted in the country. Yet con-
cern about antibiotic resistance was not uniform across re-
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But more than the perceived decline in incidence, the re-
duced concern about cholera among many policymakers in
such countries as India, Bangladesh, Indonesia and Pakistan
is due to perceived dramatic reductions in cholera mortality
resulting from the widespread use of oral rehydration ther-
apy (ORT) and, to a lesser extent, antibiotics. While several
senior health officials in Bangladesh believed cholera inci-
dence still to be high, they described the disease as “well
managed” and cholera mortality as “very low”. In both India
and Bangladesh, several government officials and researchers
quoted cholera case fatality rates of less than 1%—down in
Bangladesh from an estimated 30% before widespread ORT
use. Some informants conceded that some cases in more iso-
lated areas probably never reach the hospital. Several infor-
mants in Indonesia and Pakistan ranked cholera number two
in priority among the DOMI diseases, after typhoid fever or
shigellosis, due to the perceived reductions in both incidence
and mortality.

This relatively complacent view of cholera incidence and
mortality was not shared by all informants in traditionally
cholera-endemic countries. The disease was of great concern
to state health officials and practicing physicians in West
Bengal, India, where cholera cases account for more than
20% of diarrhoeal disease admissions in Calcutta’s main in-
fectious disease hospital—the third highest cause after ro-
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ions of India. While an estimated 55–60% of diarrho
isease patients coming to the main infectious disease
ital in Calcutta have dysentery—much of it presume
e shigellosis—West Bengal state health officials con

he disease mainly ‘mild’ and highly manageable, since m
atients are readily treated with antibiotics on an outpa
asis. They estimated that dysentery cases account fo

han 2% of all diarrhoeal disease admissions to the hos
Most informants in Indonesia believed the incidenc

higellosis, though not necessarily dysentery, to be relat
ow and thus showed limited interest in aShigellavaccine. In
ietnam, while the shigellosis disease burden is recogniz
eing substantial, the disease is of less immediate conc
entral government officials, since antibiotic resistance
emain low and the disease is still highly treatable at relat
ow cost.

.2.3. Cholera
Although most persons interviewed believed that the

ncidence of cholera was unknown, there was a genera
ensus in most countries that the disease is much “less f
ning” than it was in past decades. Cholera incidence i

ieved to have decreased to low levels in Thailand an
hina, due to economic development and improvemen
ater and sanitation systems. Even in countries viewed b

nternational health community as cholera-endemic, su
ndia, Pakistan and Indonesia, many informants—espe
entral government officials—described cholera inciden
sporadic”, occurring only in “spurts” or limited to speci
reas (e.g. North Jakarta in Indonesia and along the B
engal in India).
avirus and enterotoxigenicEscherichia coli(ETEC). Gov-
rnment researchers in India described how cholera outb
re spreading to new areas, such as Kerala state—b

he traditional “cholera belt” of Northeast India. Another
ian informant claimed that contaminated water system
preading the disease to urban areas throughout the
ry. To several research scientists in Indonesia, cholera
heir top concern among the three DOMI diseases due
irulence and continued high incidence.

In contrast to these mixed views, there was a conse
mong informants in Vietnam that cholera is endemic in l
ections of the country. The disease was a top concern
ost all persons interviewed. This general agreement a

he seriousness of the cholera problem may be due in p
he country’s extensive disease surveillance system. In
f downplaying reported cases of cholera, the governm

ear of the economic impact of the disease, among othe
ors, has led Vietnam to be the first country in the worl
dd a new-generation cholera vaccine to its national im
ization programme, through which it plans to eventu
accinate all 2–5 year olds in high-risk areas.

Apart from Vietnam, the greatest interest among ce
overnment officials in the use of cholera vaccines was f

n China and Thailand. Despite the belief that cholera
idence is low and sporadic in both countries, the fea
he disease crossing their national borders and causin
reaks with potentially serious economic consequences
n tourism and food export industries) generates con
mong these officials. Government scientists in Thai
ere eager to develop a new-generation cholera vaccin

n China, efforts are underway to develop a vaccine,
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encouragement and financial support from the central gov-
ernment.

The interest in the use of cholera vaccines among infor-
mants in Indonesia and India was more mixed. While health
officials in West Bengal (where Calcutta is located) viewed
water, sanitation and housing improvements as the key to con-
trolling cholera in the long term, they saw a more immediate
role for the vaccine and believed there would be a public
demand for it in their area. A key health ministry official
also believed there was a need for an effective, safe cholera
vaccine in India. Practitioners working at the local level in
Jakarta, Indonesia saw a role for a “good” cholera vaccine,
while central government officials showed less interest in a
vaccine or were reluctant to voice an opinion, due to their
uncertainty about the country’s cholera disease burden.

Interest in a cholera vaccine was lowest among policy-
makers and other informants in Pakistan and Bangladesh.
According to central government officials, because of the
poverty level and health conditions in their countries, prior-
ity should be given to vaccines that would significantly reduce
child mortality. Since ORT is believed to have driven cholera
mortality to low levels, they believed that a cholera vaccine
is no longer needed, except perhaps for limited uses, such as
for outbreak control among refugees.
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China. The rising cost of treating typhoid fever, due to grow-
ing antibiotic resistance, and the economic costs to families
from the loss of work to care for a child during increasingly
long recovery periods appear to contribute significantly to
growing interest in typhoid vaccines among many policymak-
ers. The need for typhoid vaccines was generally perceived
as most urgent in countries, such as Pakistan and Vietnam,
where newer generation antibiotics (e.g. ciprofloxacin and
third-generation cephalosporins) must be imported and are
quite costly, than in countries, such as Bangladesh, where in-
expensive locally-made ciprofloxacin is reportedly purchased
even by the poor.

Evidence of cost-effectiveness or cost-benefit of
vaccines—as opposed to treatment—was cited by in-
formants in Thailand, India, Bangladesh, Pakistan and
Vietnam, as increasingly critical to convince government
decision-makers to finance public sector use of a new
vaccine.
Vaccine price and affordability: Across countries, vaccine

price was mentioned as one of the most important factors
in influencing decisions to introduce a new vaccine, often
second only to disease burden. Informants in several coun-
tries cited US$ 1 per dose as the maximum acceptable price
the government would pay for new-generation enteric vac-
cines. A key government official in Thailand—the wealthiest
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.3. Key factors influencing decisions regarding vaccine
ntroduction

Informants in the seven countries cited the following
ors as key in influencing decisions regarding new vac
ntroduction:
Disease burden: Policymakers across countries con

ently mentioned disease burden as the number one fac
etting priorities for vaccines to introduce into immuniza
rogrammes. Disease burden data are also used by loc
ucers to target vaccines for development, since they mu
onvinced of a vaccine’s potential demand, in either the
ic or private sector, before investing in development, tes
nd production. Survey data revealing high rates of sh

osis in China led Lanzhou Institute to focus on develop
heShigellaFS vaccine. Professional associations use dis
urden evidence to recommend use of a new vaccine i
rivate sector. To several key policymakers in Pakistan
angladesh, a vaccine’s potential impact on infant or c
ortality were also critical considerations in setting vac
riorities, due to the relatively high infant mortality rates

imited resources in these countries.
Economic considerations: The economic impact of a di

ase and potential cost savings from a vaccine figured p
ently in discussions about the need for enteric vacc
he fact that, of the vaccines targeting DOMI diseases
hinese government has financially supported researc
evelopment only for cholera vaccines stems from its
ern about the potentially devastating economic impa
holera outbreaks, and not from the cholera disease bu
hich is likely to be the least of the three DOMI disease
-

f the seven countries—felt that a price of US$ 1 or less
ose would be critical for government approval to purch
new cholera vaccine, especially given the presumed

holera incidence in the country. Several informants in
ia and Bangladesh felt that even lower thresholds (e.g.
.25–0.35 per dose) would be required for public secto
f a cholera vaccine. Vaccine price is also considered a
eterminant of public demand for these vaccines in Ch
here patients are charged user fees for all but the bas
anded Programme on Immunization (EPI) vaccines.
Vaccine safety and performance: Most informants men

ioned safety, low rates of side effects and vaccine pe
ance as key criteria in considering introduction of a

accine. The countries in the study increasingly require
ence of vaccine safety and effectiveness in the local po

ion before considering their use in the public sector, e
or vaccines already licensed locally and used in the
ate sector. While many policymakers were hesitant to d
inimum acceptable performance levels for these vacc

everal gave a minimum length of protection of 5 years
fficacy rates ranging from 75 to 85%—while some g
rnment officials expected rates of at least 90% for
rnment use. These informants thus considered the c
i vaccine—with demonstrated efficacy of 64–72% at
onths and 55% for at least 3 years—as just below or
eeting their minimum requirements. They viewed the

holera vaccines—which confer around 60% protection
years—as mainly suitable for emergency situations

ot for routine use in endemic areas. Several other i
ants, however, notably in Indonesia, Thailand and In
elieved that enteric vaccines with efficacy rates of as
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as 60–70% and 3 years of protection would be acceptable
if demonstrated to be cost-effective. Officials in China and
Vietnam—both countries that place an extremely high value
on immunization—generally gave lower minimum perfor-
mance criteria and considered the currently available new-
generation enteric vaccines as acceptable.
Feasibility of local production: According to policymak-

ers in most of the seven countries, the possibility of govern-
ment uptake of a vaccine will be greatly enhanced if it is
produced locally. The feasibility of local production has be-
come a critical factor in decisions regarding vaccine introduc-
tion in four countries with national policies of self-reliance
in vaccine production—namely, China, Vietnam, India and
Indonesia. Policymakers view local vaccine production as
the most likely means of driving down vaccine prices to the
point where new private sector markets are created and gov-
ernments are willing to consider their use. Local vaccine pro-
duction was also seen as saving foreign exchange, reducing
the effects of currency devaluations, increasing self-reliance
and therefore as more sustainable than relying on imported
vaccine. In India, local production and promotion of vac-
cines, especially by private sector producers, was increas-
ingly viewed as critical to raise the awareness of, and create
demand for new vaccines among policymakers, opinion lead-
ers and the public.

cine
i esh,
d

ces
o ation
p and
s cially
i tor in
m this
b uired
f nes,
t ines.
T nteric
v ent
i men-
d ons
t mu-
n

3
n

le on
t rate-
g new
v PI
v im-
m cen-
t se of
fi ional
i wer

vaccines as compared to basic EPI vaccines, and, in the case
of current new-generation enteric vaccines, the need to ad-
minister them outside of the infant EPI schedule, since they
are not effective in infants. Among the likely introduction
strategies for new-generation enteric vaccines raised by in-
formants are:
Targeted vaccination: Most informants across countries

envisioned government use of new-generation enteric vac-
cines as limited and targeted, at least initially. No policy-
maker in any of the countries advocated universal immuniza-
tion against cholera, but instead would target high-incidence
areas, such as coastal regions of Thailand and China and the
Ganges River Basin in India; high-risk populations, such as
refugees, fishermen, the poor and food workers; and high-
risk situations, such as floods and other natural disasters. The
broadest use of a cholera vaccine in relative terms is envi-
sioned in Vietnam, where the government plans to eventually
immunize 10 million people in endemic areas of the country.

Informants in various countries also envisioned targeted
use of new-generation typhoid vaccines—e.g. for soldiers,
slum dwellers, urban school-aged children, refugees and food
workers. Vietnam, as mentioned, is already targeting chil-
dren in high-incidence districts for Vi immunization in lim-
ited quantities. However, several persons in Pakistan, India
and Indonesia, especially active physicians, advocated even-
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Local production was considered less of a factor in vac
ntroduction decisions in Thailand, Pakistan and Banglad
ue to more limited production capabilities at present.
Other factors: The burden that adding a new vaccine pla

n already strapped and often undermanned immuniz
rogrammes—in terms of delivery, training, cold chain
torage needs—was mentioned by policymakers, espe
n Bangladesh, Pakistan and India, as an important fac

aking decisions to introduce new vaccines. To minimize
urden and to reduce the total number of injections req
or each child, informants generally preferred oral vacci
hose requiring two or less doses, and combination vacc
here was also a preference to incorporate any new e
accine into the infant immunization schedule. Governm
nformants in some countries also believed that a recom
ation from WHO would be critical to government decisi

o introduce a new enteric vaccine into the national im
ization programme.

.4. Likely strategies for introduction and financing of
ew-generation enteric vaccines in Asia

With more and more new vaccines becoming availab
he market, informants in most countries believed that st
ies for targeting, distributing and financing many of the
accines will differ from those used for the traditional E
accines, which are mainly provided through nation-wide
unization programmes managed and financed by the

ral government. New approaches will be needed becau
nancial and human resource constraints of many nat
mmunization programmes, the often higher prices of ne
ual universal childhood immunization through the EPI p
ramme. They believed this was warranted because o
erceived pervasiveness of typhoid fever and, in the ca

ndia [23] and Pakistan, the growing evidence of a high
ase burden in very young children. An estimated one-
f typhoid cases in Pakistan occur in children under 2 y
f age (Bhutta, personal communication, Feb 2001). In
oration into the infant EPI schedule would require use

uture vaccine suitable for infants.
Strategic, targeted use ofShigellavaccines was suggest

n several countries, such as Bangladesh, India and C
specially for high-incidence areas, outbreak control an

ood workers. However, several policymakers in Thail
nd Vietnam considered the vaccine suitable for mass
unization of children and for incorporation into the E

chedule, because of its widespread incidence and its d
ortionate toll on very young children.

Targeted vaccination, if done well, requires solid dise
urden data from different parts of the country, disag
ated by geographic area, age group and other releva
ographic characteristics.
Increased role of decentralized governments in the p
ion and funding of new vaccines: In countries with decen
ralized health systems, such as China, India and Indon
ublic sector introduction of new vaccines may increasi
e initiated and financed by local governments. This i
eady the case in China, where provincial and municipal
rnments are now responsible for providing and financin
PI programme, as well as for deciding whether or not to
ide and sell non-EPI vaccines to patients. Several local
rnments in Southern China are already providing Vi vacc
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tion and some have purchased the ChineseShigellavaccine
on an experimental basis. In India, the central government
is shifting responsibility for adding and financing non-EPI
vaccines to state governments, and a few states have begun
purchasing and providing some newer vaccines (e.g. hepati-
tis B, Japanese encephalitis and measles–mumps–rubella) on
their own. According to a top government official, because of
the great diversity in health and economic conditions within
India, the “regional” nature of diseases such as cholera, and
the many pressing priorities of the national immunization
programme, it is appropriate for decentralized governments
to implement and finance non-EPI vaccines, based on each
state’s needs and capacity. Indian informants felt that local-
ized introduction of a vaccine such as Vi could put pressure on
neighboring states and eventually on the federal government
to add the vaccine to their immunization programme.
Increased role of the private sector in vaccine promotion

and delivery: In countries with vibrant private health sec-
tor, such as India, Pakistan and Indonesia, many informants
believed that expansion of Vi vaccine use through the pri-
vate sector would be an appropriate and feasible means of
increasing typhoid immunization initially, given the poten-
tially sizeable demand for the vaccine among middle class
and urban residents. Indian and Pakistani informants cited
as a possible model for Vi the rise in hepatitis B vaccine
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tries, public sector introduction was also considered as the
most appropriate strategy for cholera andShigellavaccines,
since these diseases disproportionately affect rural popula-
tions and the poor.

4. Discussion

4.1. Limitations of the study

Several potential limitations of the study warrant consider-
ation. The findings are qualitative and were collected through
interviews, thus leaving analysis potentially open to interpre-
tation and to the bias of the researchers. There could also be
misinterpretation of responses due to language barriers. To
minimize misinterpretation, the interviews were structured to
allow for probing and to clarify responses. Feedback from lo-
cal collaborators in several countries also partially validated
the findings and conclusions.

One could also argue that those interviewed did not repre-
sent decision makers in the country as a whole, or that not all
key policymakers were interviewed. This is especially true
in countries where decision making increasingly takes place
at the decentralized level, such as China, India and Indone-
sia, since health authorities from only a few localities were
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se through the private sector, prior to its introduction
heir national immunization programmes with support fr
he Global Alliance for Vaccines and Immunization (GAV
he private sector growth in hepatitis B vaccine use in
ountries was achieved through aggressive marketing by
ucers; active promotion by physician associations; ado
y employee health services of large, state-run enterp
nd innovative means of reaching beyond traditional pr
ector elites with the help of non-governmental organizat
uch as large-scale immunization camps using discou
accine.

In fact, policymakers in India, Pakistan and Indonesia
reasingly view the role of the private sector as a key c
onent of a comprehensive and rational strategy to intro
ew vaccines, as opposed to merely serving a tiny, we
lite. This would be especially true for vaccines aga
iseases that strike across socio-economic classes.
roader introduction through the private sector is viewe
means of both assessing and creating population de

or a new vaccine, eventually putting pressure on the
rnment sector to provide the vaccine. Several govern
fficials in India and Indonesia also suggested, as a pot
ost-containment strategy, a “duel channeling” approach
ould limit public sector distribution of a vaccine, such
i, to the poor, while referring others to the private secto

A strategy that focuses on public sector distribution
i and other enteric vaccines was viewed as more appr
te in Bangladesh, where only around 2% of immunizat
re provided through the private sector[24] and in Vietnam
nd China, both countries where private sector provisio

mmunizations is either illegal or discouraged. In most co
nterviewed. However, the team interviewed people in e
ountry who are considered critical to programmatic and
etary decisions regarding immunization, including direc
eneral of health, heads of communicable disease contr
isions, EPI managers, members of national immuniza
ommittees, and health division heads of finance or plan
inistries. We therefore believe that the findings are ind

ive of the prevailing beliefs and opinions of many decis
akers and influential leaders in these countries rega
nteric diseases and vaccines.

.2. Summary of key findings

As Wenger et al.[16] found in their study of Hib vaccin
ntroduction, local disease burden data was considere
f the most critical factors influencing government decis

o introduce a new vaccine. The study found consider
ncertainty among policymakers and other informants o
isease burden of cholera, typhoid fever and shigellos
ost countries, due to limited laboratory-confirmed surv

ance data. The lack of credible epidemiological data c
ontribute significantly to the lower priority level of the
accines among a number of informants, especially ce
overnment officials without direct experience dealing w

hese diseases. Views on cholera mortality in endemic c
ries, such as India and Bangladesh, illustrate the nee
olid, well-disseminated disease burden data. The less
% case fatality rates quoted by several informants in t
ountries are those from hospitals providing intensive, h
uality treatment for severe cholera and are unlikely t
eplicated in rural areas, where ORT use in clinical or h
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settings has been shown to often be inadequate for the proper
management of moderate to severe cholera[25] or where its
use is still low, as has been found to be the case in many states
in India [26].

These findings led to efforts within the DOMI Program
to obtain additional disease burden information by conduct-
ing meta-analyses of existing data in each country and by
expanding prospective disease surveillance studies.

Besides the dearth of credible disease burden data, there
are several other factors impeding the introduction or ex-
panded use of existing and future new-generation enteric vac-
cines in Asia in the near term. These obstacles include:

• the preference among policymakers for water and sani-
tation and other environmental improvements as the key
means of preventing these diseases and the perceived com-
petition for the same limited resources between these im-
provements and vaccination;

• the moderate levels and length of protection of these vac-
cines, which do not meet the expectations of many policy-
makers;

• the current or expected prices of these vaccines, which will
have to be US$ 1 or less per dose or series before many
governments will consider their uptake;

• the need to administer cholera and typhoid vaccines out-
side of the infant EPI schedule, since these vaccines are not
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dwellers—especially once lower-cost, locally or regionally-
produced vaccine becomes available—and to the uncertainty
of public sector introduction in the immediate future. Initial
public sector use of Vi will likely be targeted to high-risk ar-
eas and populations and, in some countries, may be initiated
and financed by state, provincial or other local governments.

Interest in futureShigellavaccines was also driven by
rising rates of antibiotic resistance, the perceived endemic-
ity of shigellosis and the difficulty in managing the dis-
ease, especially in more rural, isolated areas. In contrast,
the main factors driving policymakers’ interest in new-
generation cholera vaccines in Thailand and China—where
interest at the central government level was strongest among
the seven countries—were not any likely impact on morbidity
and mortality, given the low presumed cholera incidence in
both countries, but rather the fear of the potential negative im-
pact of outbreaks on their growing economies and the public
concern that cholera reports provoke. On the other hand, the
perceived success of ORT in driving cholera mortality down
to negligible levels has reduced interest in a cholera vac-
cine among policymakers in several endemic countries. This
results in a paradox in which policymakers’ interest in new-
generation cholera vaccines was highest in countries with
the lowest presumed need and was lowest in some countries
where the need is thought to be greatest. In all countries, only
s ough
t
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licensed for use in infants and since a broader age g
may have to be vaccinated to have a major, immediat
pact on disease incidence;
severe financial constraints of national immunization
grammes in many Asian countries, several of which
Pakistan, Bangladesh, Vietnam) still rely heavily on do
funding or World Bank loans; and
competition with other infectious disease or immun
tion programme priorities, which, depending on the co
try, include polio eradication, hepatitis B introduction
expanded coverage, improving EPI coverage rates, a
troducing Hib vaccine.

Despite these obstacles, the study found considerab
erest among policymakers and other influential professio
n the use of typhoid Vi vaccine in most of the countries
ell as interest inShigellaand cholera vaccines among
umber of informants in several countries. Major driver

he interest in Vi vaccine appear to be growing rates o
ibiotic resistance, the perceived pervasiveness of the di
nd rising costs of illness. The perceived risk that typ

ever poses to all socio-economic classes, including the
o which policymakers belong, may also contribute to t
eightened awareness of the disease. The current avail
f Vi on the market and the prospect for local or regio
roduction because of the relatively simple technology
olved and lack of patent protection are other possible
ors contributing to interest in the vaccine. Expanded
f Vi in several countries, such as India and Pakistan,

ikely begin in the private sector, due to the potentially s
ble demand for the vaccine among middle class and u
trategic, targeted use of cholera vaccines, primarily thr
he public sector, was foreseen.

The study findings suggest that specific types of
ould be critical to overcome existing obstacles and
ince policymakers of the need to introduce one or m
ew-generation enteric vaccines. These data include cou
pecific evidence of disease burden, preferably obtained
ultiple sites throughout the country to obtain a national

ure of the disease. Besides demonstrating the need for
ine to budgetary decision-makers and local vaccine pro
rs, such information would be critical to identify high-r
reas and populations for targeting immunization, and

he case ofShigella—to determine the distribution of spec
nd serotypes for the most appropriate vaccine formula
ata on cost of illness, vaccine cost-effectiveness and

ential cost savings from vaccination could also become
cal decision-making tools to help policymakers priorit
etween the growing number of new vaccines. This is e
ially true given the generally higher prices of new vacc
s compared to basic EPI vaccines and—in the case of
eneration enteric vaccines—their moderate levels and l
f protection. As Wenger et al. also found in other regi
ue to the potential differences between populations in
ndemicity of a disease, immune response and ecologica

ors, evidence of a vaccine’s safety and effectiveness i
ocal population is increasingly required by policymaker
sia before they would approve vaccine introduction[16].
ontrolled vaccine demonstration or pilot projects to co
uch evidence would also demonstrate to policymaker
bility of existing health systems to successfully deliver n
eneration enteric vaccines outside of the infant EPI sche
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In addition, such pilot projects provide the prior experience
with a vaccine that Wenger et al. found to be a key factor
in decisions to introduce a new vaccines in “early adopting”
countries, and can also serve as a catalyst to stimulate po-
litical will to introduce a new vaccine in the public sector
[16,20].

Besides collecting this information, it will also be critical
to develop a well-conceived plan to disseminate the research
findings to all those that make and influence policy decisions
as well as to improve regular communication and dialogue
between researchers and policymakers.

4.3. Broader implications of the study

In addition to reporting the findings concerning these spe-
cific diseases and vaccines in the above countries, this paper
demonstrates the utility of surveying the views of policymak-
ers to inform the design of vaccine research and advocacy
projects[27,28]. As these projects are being developed, it is
critical to understand what the disease control priorities are
in targeted countries; how vaccine-related policy decisions
are made; what factors influence these decisions, including
vaccine attributes and characteristics; and what data are most
critical to inform these decisions. Without a clear understand-
ing of these issues, these projects may not provide the nec-
e ers to
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