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Putting Typhoid Vaccination on the Global Health Agenda
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Ithough typhoid fever, caused by infection with
Salmonella enterica serovar Typhi (often called
S. typhi), long ago ceased to be a public health
problem in industrialized countries, it is still a

substantial cause of illness and
death in many developing coun-
tries. According to the World Health
Organization (WHO), there are
16 million to 33 million cases and
500,000 to 600,000 deaths from
typhoid fever annually,® though
one study conservatively estimated
that 22 million cases and 216,000
related deaths occurred in 2000.2
This death rate is not much lower
than the estimated 270,000 annual
deaths from cervical cancer, caused
largely by the human papilloma-
virus (HPV), and is considerably
greater than mortality from menin-
gococcal meningitis and Japanese
encephalitis.? But whereas there
has been considerable interna-
tional momentum behind intro-
ducing vaccines against HPV and
meningococcus, vaccination against
typhoid fever has largely fallen off
the international radar screen.

Among the major reasons for
this apparent neglect is a sense of
complacency inspired by the in-
troduction, beginning several dec-
ades ago, of relatively inexpensive

Salmonella typhi bacteria.

antibiotics that initially reduced
the rate of typhoid-related deaths
substantially; unfortunately, these
drugs have progressively become
ineffective, since the bacterium has
developed resistance to them. An-
other key factor is that the burden
of typhoid fever is unknown and

is probably underestimated in most
developing countries, owing to the
difficulty of differentiating the
disease from other febrile illness-
es, the infrequency of appropriate
confirmatory laboratory testing,
the reliance in many countries on
private health care providers or on
self-treatment with antibiotics, and
the generally poor disease-report-
ing systems in developing coun-
tries. And unlike dengue fever and
meningococcal meningitis, which
occur in epidemics that command
the attention of the media and
political leaders, typhoid fever is
largely an endemic illness. Finally,
whereas policymakers have priori-
tized vaccines that reduce the rates
of illness and death among chil-
dren under 5 years of age, typhoid
fever has long been considered a
disease of school-aged children.
In industrialized countries, ty-
phoid fever, which is spread by the
fecal-oral route by means of con-
taminated water or food, was large-
ly controlled through the improve-
ment of water and sanitation
systems. However, the development
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of such infrastructure requires
huge investments and is unlikely
to reach slums and other high-
risk areas in developing countries
for many years to come.

Vaccination can provide a near-
term solution, as demonstrated in
Thailand, where mass vaccina-
tion of schoolchildren with inject-
able, inactivated, whole-cell vac-
cines in the 1970s and 1980s led
to sharp decreases in the incidence
of typhoid fever and is credited
with largely controlling the dis-
ease. However, because of their
high rates of side effects, these
older-generation vaccines have gen-
erally been abandoned as public
health tools.

Fortunately, two newer-genera-
tion typhoid vaccines, which have
been available for approximately
two decades, have proved extreme-
ly safe. Vi polysaccharide is a sub-
unit vaccine administered paren-
terally in a single dose; it was
found in studies to confer about
70% protection, lasting at least
3 years, and is licensed for use in
persons 2 years of age or older. The
orally administered, live attenuated
Ty21a vaccine, licensed for use in
persons 2 years of age or older, is
given in three or four doses and
confers 53 to 96% protection, de-
pending on the vaccine formula-
tion and the context of the evalu-
ation.* Protection for 7 years after
administration has been shown.
The continued high incidence of
typhoid fever in many regions,
along with the rise and spread of
drug-resistant strains, led the WHO
in 2000 to recommend immuniz-
ing school-aged children with these
newer vaccines in areas where ty-
phoid fever is a substantial public
health problem and particularly
where antibiotic-resistant S. typhi
strains are prevalent. But so far,
only two countries — China and
Vietnam — have incorporated ty-
phoid vaccination into their rou-
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tine immunization programs, and
only in a limited fashion.
However, a number of recent
developments and new data have
strengthened the case for refocus-
ing attention on typhoid vaccina-

Slum in Dhaka, Bangladesh.
tion. Standardized, prospective,
population-based disease-surveil-
lance studies supported by the Bill
and Melinda Gates Foundation
and conducted by the Diseases of
the Most Impoverished (DOMI)
Program at five sites in large Asian
countries (Hechi, China; Kolkata
[formerly Calcutta], India; North
Jakarta, Indonesia; Karachi, Paki-
stan; and Hue, Vietnam) revealed
high typhoid rates among children
in the three urban slums (Karachi,
Kolkata, and North Jakarta). At
these sites, annual rates of blood-
culture—confirmed typhoid fever
among children 5 to 15 years of
age ranged from 180 cases per
100,000 to 494 cases per 100,000,
and the true incidence may be twice
as high, since the sensitivity of
blood cultures is only around 50%.

The DOMI studies, in which
we participated, highlight the com-
plexity of epidemiologic patterns
of typhoid and other causes of
enteric fever. Although typhoid
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fever is generally considered a
disease of school-aged children,
high rates were also seen among
children younger than 5 years at
the Karachi, Kolkata, and North
Jakarta sites. Moreover, the inci-
dence can vary considerably even
within a single country. In Vietnam,
a countrywide analysis showed
that 90% of typhoid cases are
confined to one third of provinces
— rural areas with poor water
and sanitation systems (see map
inset). In many other countries, the
disease predominantly affects ur-
ban slums. The DOMI studies also
showed that enteric fever due to
another serovar of S. enterica, S. Para-
typhi A, traditionally considered
to be of minor importance epi-
demiologically, is occurring at in-
creasing rates in several Asian
countries and is becoming resis-
tant to multiple antibiotics. S. Para-
typhi A was responsible for 64%
of culture-proven cases of enteric
fever in Hechi, 24% of those in
Kolkata, and 15% of those in
Karachi.®

These findings have important
implications for typhoid and en-
teric-fever immunization strate-
gies. First, since the currently
available typhoid vaccines cannot
be given to infants, school-based
vaccination is a sensible option in
countries where preschoolers are
at relatively low risk, whereas in
many areas of South and South-
east Asia where typhoid fever is
highly endemic, a dual strategy of
school- and community-based vac-
cination for 2-to-5-year-olds may
be required. In those areas, a ty-
phoid vaccine that can be given to
infants through the WHO Expand-
ed Program on Immunization
would be ideal, once vaccines ef-
fective in this age group become
available. Vi-protein—conjugate vac-
cines seem promising in this re-
gard, although they are still years
away from commercial availability.
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