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Burden & epidemiology

Number of new cases per year (last 3-5 years)

Global modelled estimates indicate approximately 6.2 million typhoid illnesses in 2023,1
 compared with 7.2 million illnesses in 2021.2 A systematic review of blood culture–confirmed
incidence (studies 1954–2023) found pooled incidence of 119 per 100,000 person-years (95% CI:
81.9–174.4) in population-based studies and 123 per 100 000 (95% CI: 77.2–196.2) in hybrid-
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surveillance studies overall, highest in Asia (206.8 and 259.1 per 100 000 respectively) and lower
in Africa (68.9 and 72.5 per 100 000) and Europe (55.6 per 100 000, population-based only).3
 Data were insufficient to generate incidence estimates for the Americas; no Oceania estimates
were identified.

Proportion of the population affected by the disease or infected with
the antigen

Global pooled age-occurrence estimates indicate that 1.3% of illnesses occur before six months
of age, 3.6% before 15 months, 18.7% before five years and 55.5% before 15 years;
approximately 36.8% occur between five and 15 years of age.4 The age distribution varies
geographically and between surveillance sites, and population-based estimates remain limited in
many endemic countries.5, 6

Serogroup or serotype distribution (for serogroup- or serotype-specific
vaccines)

Typhoid fever is caused by Salmonella enterica serovar Typhi, which expresses somatic O,
flagellar H and capsular Vi antigens.5 The Vi polysaccharide is the antigen used in all currently
available typhoid conjugate vaccines (TCVs). Vi is also expressed by Salmonella Paratyphi C and,
rarely, by other organisms, but is absent from Salmonella Paratyphi A and B. TCVs are directed
against Vi-expressing S. Typhi and are not expected to protect against S. Paratyphi A or B
infections. A whole-genome-sequencing-based SNP genotyping framework for S. Typhi
(GenoTyphi) provides a phylogenetically informative nomenclature for circulating lineages and
their antimicrobial resistance (AMR) determinants.7, 8

Number of deaths from the disease per year

The Global Burden of Disease Study estimated approximately 72 000 typhoid deaths globally in
2023 (95% UI: 38 000–120 000).9 The WHO Foodborne Disease Epidemiology Reference Group
estimated 94 700 deaths in 2021 (95% UI: 46 900–161 000).2 Mortality burden is concentrated in
South Asia and sub-Saharan Africa, with substantial variation in the countries within these
regions. These are modelled estimates rather than vital-registration counts, reflecting incomplete
diagnosis, limited blood-culture access and under-ascertainment in many endemic settings.
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Case Fatality ratio (number of deaths / number of new cases, in %)

A global systematic review and meta-analysis (reports 1980–2025) estimated an overall pooled
case fatality ratio (CFR) of 2.1% (95% CI: 1.7–2.7) among non-surgical typhoid reports; 2.7%
(95% CI: 1.8–4.0) among children aged ≤15 years and 1.8% (95% CI: 1.3–2.4) in mixed-age
populations.10

CFR was higher in facility-based than community-based studies and higher in sub-Saharan Africa
than in Asia. Typhoid intestinal perforation occurs in approximately 1–2% of illnesses and carries
substantially higher mortality risk than uncomplicated typhoid fever.11 Case fatality is strongly
influenced by timely diagnosis and access to effective antimicrobial and surgical care.

Outbreak, epidemic or pandemic risk

Salmonella Typhi is transmitted through food or water contaminated with faeces from infected
people, and outbreaks are facilitated by inadequate water, sanitation, hygiene and food-safety
systems.12 Large and prolonged outbreaks have occurred in endemic settings, including
outbreaks involving multidrug-resistant and extensively drug-resistant organisms, notably in
Pakistan.13 TCV has been used in outbreak-response campaigns in Pakistan and Zimbabwe
alongside case management and water, sanitation and hygiene interventions.14, 15, 16 The
emergence of resistance to the major antimicrobial classes used to treat typhoid increases the
clinical and public-health consequences of outbreaks and may limit treatment options.17, 18, 19

Contribution of the vaccine to achievement of the national, regional or
global disease goals

There is currently no regional or global disease control or elimination goal for typhoid fever. 

Back to table of contents
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Benefits of the intervention

Serogroup or serotype coverage by vaccines considered (for serogroup-
or serotype-specific vaccines)

TCVs conjugate the Vi capsular polysaccharide to a carrier protein (tetanus toxoid, CRM197 or
diphtheria toxoid); product differences relate mainly to carrier protein, presentation, licensed age
range and manufacturer rather than antigenic breadth (see indicator 1.3 for antigen/serovar
coverage). Rare Vi-negative S. Typhi variants were first described among patients with typhoid
fever in the Faisalabad region of Pakistan.20 These variants are clinically indistinguishable from
Vi-positive infection and would not be targeted by current TCVs. Available genomic surveillance
has not demonstrated vaccine-driven selection for Vi loss, although continued surveillance after
national introduction is recommended.21 Effectiveness also appears preserved against
antimicrobial-resistant strains: in Hyderabad, Pakistan, effectiveness was 97% (95% CI: 95–98)
against XDR S. Typhi specifically, comparable to 95% (95% CI: 93–96) against culture-confirmed
S. Typhi overall in the same cohort.15 Current studies are not powered to compare effectiveness
by genotype, and there is no evidence as yet that vaccine-induced pressure is changing
circulating bacterial populations.

Efficacy and effectiveness estimates (e.g. against infection, disease,
hospitalization, death), including in different populations

Three randomized controlled trials of Vi-TT in children nine months–16 years of age reported 79%
efficacy in Nepal (95% CI: 61.9–88.5), 83.7% in Malawi in the per-protocol analysis (95% CI:
68.1–91.6) and 85% total protection (97.5% CI: 76–91) in the Bangladesh cluster-randomized trial
against blood culture-confirmed typhoid over 18–24 months.22, 23, 24, 25 The Bangladesh trial
also estimated overall cluster-level protection of 57%; indirect protection among unvaccinated
residents was imprecise and not statistically significant.24 Observational studies following
campaigns or programme introduction in India, Pakistan and Zimbabwe generally reported
effectiveness of approximately 70% to >90% against culture-confirmed disease.14, 16, 26, 27
 Effectiveness was also high against extensively drug-resistant S. Typhi in Pakistan.15
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Duration of protection and waning of immunity in general and risk
groups

Extended follow-up indicates that protection after a single TCV dose persists for several years,
but the pattern of waning differs across settings. 

In Malawi, cumulative efficacy was 83.4% at one year, 80.7% at two years, 80.1% at three years,
77.1% at four years and 78.3% through a maximum follow-up of 4.6 years; interval-specific
analyses found no statistically significant decline, although later estimates were imprecise.28
 Over the full 4.61 year follow-up period, efficacy was 70.6% among children vaccinated before
two years of age, 79.6% among those vaccinated at two to four years and 79.3% among those
vaccinated at five to 12 years of age.28 

Preliminary extended follow-up in Nepal found protection of 77% at one to five years among
more recently vaccinated children and 53% at four to eight years among earlier vaccinees, with
greater decline among children vaccinated at younger ages.29 

Preliminary findings from Bangladesh suggested a decline from 91% in year one and 86% in year
two to 50% in year five; estimates in years 6–7 were imprecise, and waning was most
pronounced among children vaccinated before two years of age.30

Collectively, these findings suggest more evident waning in the very-high-incidence Nepal and
Bangladesh settings than in Malawi, potentially reflecting differences in transmission intensity,
age at vaccination, study design and follow-up. 

No clinical efficacy or effectiveness data are available for a booster dose; current evidence is
limited to immunogenicity studies showing a boosting response, with longer intervals generally
producing stronger responses.31, 25

Back to table of contents
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Safety of the intervention

Type, including severity, consequences and frequency of short- and
long-term adverse events following vaccination

Evidence from randomized trials, systematic reviews and post-licensure surveillance indicates a
favourable TCV safety profile.5, 25, 32 Common reactions are generally mild and transient and
include injection-site pain, fever, headache and malaise.5, 25, 32 A 2025 Cochrane review of 19
studies involving 394 790 participants found little to no difference in overall adverse events
between TCV and comparator vaccines or placebo (RR 0.91, 95% CI: 0.76–1.09), and no increase
in serious adverse events among TCV recipients (RR 0.83, 95% CI: 0.71–0.97), although some
comparisons included few events.33 

WHO safety reviews and pharmacovigilance data have not identified a new safety signal; passive
reporting cannot establish causality. Repeat or booster dosing has also been well tolerated, with
no observed vaccine-related serious adverse events, although booster studies were not powered
to detect rare events.5, 25, 32

Back to table of contents

Values and preferences

Perception of the target population on the risk of disease

The SAGE Evidence-to-Recommendation assessment concluded that community understanding
and perception of typhoid as a public-health issue varies by setting. In higher-burden settings,
stakeholders raised concern about leaving young children unprotected if primary vaccination
were delayed, suggesting that early-life disease risk is salient in some contexts. However, these
findings are indirect and are based primarily on programme and expert perspectives rather than
representative studies of the target population.32

Back to table of contents
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Acceptability to stakeholders

Acceptability of the vaccine and of vaccination against the disease

Programme experience indicates that TCV campaigns can achieve substantial uptake, although
reported coverage varied considerably across the settings reviewed. Facilitators included school-
based delivery, community outreach, government leadership, partner coordination and
engagement of trusted local influencers. Reported barriers included limited awareness, access
constraints, fear of adverse effects, rumours and personal or philosophical objections. In the
SAGE Evidence-to-Recommendation assessment, TCV-specific hesitancy and public resistance
were rarely identified as major barriers; stakeholder concerns focused more strongly on
financing, competing immunization priorities, programme fit and the strength of disease-burden
evidence. Acceptability of a booster dose has not been systematically assessed.34, 35, 31

Back to table of contents

Financing & funding

Estimated financial cost of materials per vaccine dose (syringes,
needles, safety box) (in USD)

Price for one auto-disable (AD) syringe and needle

As of October 2025, the UNICEF procurement price for 2026 ranges from US$ 0.0225 to
US$ 0.0460 depending on supplier and product.36

The 2025 PAHO Revolving Fund for Access to Vaccines price ranges from US$ 0.0280 to
US$ 0.0438, depending on supplier and product.37

Price for one 5-litre safety box 
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The UNICEF procurement price for 2026 ranges from US$ 0.3752 to US$ 0.860, depending
on supplier and product.38

The 2025 PAHO Revolving Fund for Access to Vaccines price ranges from US$ 0.356 to US$
0.467, depending on supplier and product.37

Each 5-litre safety box can hold around 100 syringes.

Estimated vaccine financial cost per dose (in USD)

As of April 2026, the UNICEF price per dose for the 5-dose TCV presentations for countries
eligible for Gavi pricing ranges from US$ 0.99 (BBIL) to US$ 1.34 (Biological E), depending on the
supplier.39

For Middle-Income Countries (MICs), the UNICEF price per dose ranges from US$ 1.25 (Zydus) to
US$ 1.50 (Biological E), depending on the supplier.39

UNICEF prices are subject to change. The latest TCV vaccine price information is available from
UNICEF Supply Division. Users are encouraged to confirm current prices by contacting UNICEF
Supply Division.

The 2026 PAHO Revolving Fund for Access to Vaccines pricelist reports a price per dose of US$
1.25 for the 5-dose TCV presentation.40

Among self-procuring MICs, country-reported prices per dose range from US$ 1.50 to US$ 42.1
for the 5-dose TCV presentation.41

Estimated financial cost per person vaccinated (in USD)

The cost of delivering TCV varies according to delivery strategy, scale and setting.

In Navi Mumbai, India, the average financial delivery cost (excluding vaccine and supply costs) of
a preventive catch-up campaign in 11 urban health posts was US$ 0.38 per dose, and the
average economic cost was US$ 1.49 per dose (2018 US$).42
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During a 2019 outbreak-response campaign in Harare, Zimbabwe, the financial operational cost
was US$ 0.79 per dose, excluding vaccine and vaccination supplies.43

A nationwide TCV introduction campaign in Burkina Faso reported financial and economic
delivery costs of US$ 0.47 and US$ 2.16 per dose, respectively (2024 US$), excluding vaccine
and injection supplies.44

Cost-effectiveness ratio

Multi-model transmission-dynamic and economic modelling commissioned to inform the 2026
WHO TCV recommendations indicated that the cost-effectiveness of different TCV introduction
strategies depends on incidence setting, case-fatality rate and cost assumptions.6

Under higher CFR/cost assumptions: in medium-incidence settings (approximately 50 cases per
100 000 person-years) TCV may be cost-effective above approximately US$ 1250 per DALY
averted (with routine vaccination optimally delayed to two or five years); in high-incidence
settings (approximately 200 cases per 100 000 person-years) routine vaccination at nine months
is likely cost-effective across most willingness-to-pay (WTP) thresholds; in very-high-incidence
settings (approximately 1500 cases per 100 000 person-years) TCV is cost-saving, and adding a
booster dose is very likely cost-effective.45

Under lower CFR/cost assumptions: medium-incidence vaccination is not cost-effective, high-
incidence vaccination may be cost-effective (favouring vaccination at two years), and very-high-
incidence vaccination remains cost-saving, with delay to two years or a booster considered at
WTP ≥ US$ 1800 per DALY averted.45

Is there a Gavi programme to support the introduction of this vaccine?
If a Gavi programme is available, what support is available to
countries?

TCV is supported by the Gavi discretionary vaccine budget.46

Gavi supports WHO-prequalified single-dose injectable TCV products for use in both routine
immunization and one-off campaigns where there is documented typhoid burden. 
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Routine immunization: single dose between nine months and < five years of age, as per
WHO guidance section above.

One-off campaign: targeting children aged nine months to up to <15 years old in high-
burden areas, as assessed using the Typhoid Burden and Risk Assessment Tool (BRAT) and
surveillance data (S. Typhi burden of disease, age distribution and antimicrobial patterns),
with consideration given to subnational targeting.

In the context of limited fiscal space, countries may choose to introduce TCV in routine
immunization in the first instance while mobilising resources for the catch-up campaign, which
can be implemented at a later stage. Countries are encouraged to establish functioning routine
surveillance for typhoid and monitoring vaccine impact.46

Specific requirements for funding request: Countries are required to provide all available country-
specific data on S. Typhi burden. This may include: (i) S. Typhi laboratory confirmation by blood
culture and molecular testing (ii) Typhoid intestinal perforation (TIP) data, (iii) confirmed typhoid
outbreaks and (iv) antimicrobial resistance patterns. Data should be disaggregated by age group
if available. Countries may consider using the BRAT to review and collate their data on typhoid
burden.47

Back to table of contents

Market (feasibility)

Available vaccines, licensing status, prequalification status,
presentation, formulation, dosage and route of administration

Four TCV products are currently WHO prequalified: Typbar-TCV, manufactured by Bharat Biotech;
TYPHIBEV, manufactured by Biological E. Limited; SKYTyphoid Multi Inj., manufactured by SK
Bioscience; and ZyVac TCV, manufactured by Zydus Lifesciences.48, 49 

Three more vaccines are available only in their country of origin: PedaTyph from Biomed in India,
Typhocon from Incepta in Bangladesh and Bio-TCV from PT Biofarma Persero in Indonesia. 
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Detailed information on the available products can be found in the vaccine comparison table,
including licensing, presentation, formulation, dosage and route of administration.50

Back to table of contents

Service delivery (feasibility)

Number of doses and timing of administrations

WHO recommends the use of TCV for routine immunization programmes in typhoid-endemic
countries. In settings with high or very-high incidence, a high CFR, or a high burden of
antimicrobial-resistant S. Typhi, the first dose is recommended at 9–24 months of age. In
medium-incidence settings, TCV introduction may be considered, particularly where disease is
associated with a high CFR or a high burden of antimicrobial resistance; in such settings, the first
dose may be administered at ≥2 years of age and may be delayed up to 5 years of age on the
basis of local epidemiology and feasibility.5

WHO recommends catch-up vaccination with TCV at the time of vaccine introduction. The age
range should be guided by local epidemiology and programmatic feasibility; children aged <15
years are often targeted.5

Countries with very-high typhoid incidence should consider a booster dose at around 5 years of
age for children who received a primary TCV dose at 9–24 months of age. In high-incidence
settings, a booster dose around 5 years of age may be considered if there is evidence of waning
protection. In other settings where the primary dose was administered before 24 months of age,
a booster may also be considered if waning protection is observed. National decisions should
take into account typhoid incidence, CFR, antimicrobial resistance patterns, cost-effectiveness
and programmatic feasibility. WHO recommends maintaining a minimum interval of one year
between primary vaccination and the booster dose. In medium- or high-incidence settings, or
where limited waning is observed, a booster may not be needed, particularly if the primary dose
is administered at ≥2 years of age. If administering a booster dose is a significant barrier, this
should not preclude the introduction and use of TCV without a booster.5

Back to table of contents
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Logistics (feasibility)

Cold chain volume required per vaccine dose (in cm3)

Cold-chain volume varies by product and presentation. In secondary packaging, volumes are
14.45 cm³/dose for the Typbar-TCV single-dose vial and 2.9 cm³/dose for its 5-dose vial; 14.7
cm³/dose for the TYPHIBEV single-dose vial and 2.9 cm³/dose for its 5-dose vial; 2.62 cm³/dose
for ZyVac TCV; and 3.05 cm³/dose for SKYTyphoid Multi Inj.51

For specific product characteristics, see the comparison table.52

Back to table of contents
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