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“Not only is typhoid one of the leading causes of death 
in America, but the greater part of it is conveyed, directly 
or indirectly, through water.”

Sedgwick WT, Winslow CE.
Public Health Pap Rep. 1902;28:288-95. 

Sedgwick WT. The Origin and Dissemination of Typhoid 
Fever. Public Health Pap Rep. 1893;19:235-41.

https://www.ncbi.nlm.nih.gov/pubmed/19600533
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Baltimore 1885-1935: Typhoid deaths in relation to 
water and sewage expenditures

Courtesy of V. Pitzer, Yale University.
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Typhoid fever, DALYS per 100,000

“The main problem with 
typhoid fever is that it has 
dropped out of the minds of 
the international health 
community…”

Source: The Lancet, www.thelancet.com, Volume 379, Feb 25, 2012.

http://www.thelancet.com/
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Typhoid isn’t a disease of the past; it’s a disease of the poor

“The main problem with 
typhoid fever is that it has 
dropped out of the minds of 
the international health 
community…”

Source: The Lancet, www.thelancet.com, Volume 379, Feb 25, 2012.

http://www.thelancet.com/
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Improvements in water, sanitation and hygiene 
continue to lag in many parts of the world

UNICEF and WHO. 2015

Percent of population with improved drinking water sources, 2015.
Source: UNICEF and WHO, 2015.
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Typhoid: Where are we in 2019?

• Typhoid continues to be a substantial 
public health threat that disproportionately 
impacts children and marginalized 
populations in much of Asia, sub-Saharan 
Africa, and Oceania.

• The burden of typhoid is likely 
underestimated due to difficulties in 
surveillance and diagnostic challenges.

• Current estimate is nearly 11 million cases 
and more than 116,000 deaths per year.

• 1-4% fatality with treatment; 10-20% without.
• Complications arise in 10-15% of untreated: 

intestinal perforation, hemorrhage, septic 
shock. UNICEF and WHO. 2015
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Where are we in 2019: The threat of drug resistant S. Typhi 
escalates

Source:  Andrews et al.  NEJM 2018; 379: 1493.
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AMR adds to urgency to control typhoid fever through 
prevention - why typhoid conjugate vaccines (TCVs)?

• Ty21a and typhoid polysaccharide vaccines are 
underutilized in high-burden countries despite typhoid’s 
substantial and detrimental impact and WHO 
recommendation for their use. 

• New TCVs have the potential to overcome certain 
challenges that have impeded the uptake of earlier 
vaccines through:

• Single dose.
• Suitability for children under the age of two.
• Inclusion in routine immunization programs.
• Longer lasting protection.
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AMR adds to urgency to control typhoid fever through 
prevention - why typhoid conjugate vaccines (TCVs)?

• Typbar-TCV, Bharat Biotech
• Vaccine consists of 25 μg of Vi polysaccharide conjugated to a 

nontoxic tetanus toxoid protein carrier. 
• Single dose of Vi-TCV elicited seroconversation rates of 98%, 

99%, 92% in persons 6-24 months, 2-15 years, 15-45 years
• Licensed in India based on immunogenicity
• Efficacy shown in volunteer challenge study in UK

• Other TCVs in various stages of development
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Policy milestones impacting TCV introduction

Oct  2017
Nov  2017

Dec  2017
Feb  2018

Mar  2018
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• Noted the continued high burden of typhoid fever and the alarming 
increase in antimicrobial resistance in low- and middle-income countries. 

• Recommended single dose in typhoid endemic countries for children over 6 
months of age plus catch-up of up to 15 years of age.

• Decision on preferred immunisation strategy should be based on disease burden, 
availability and quality of data, affordability and operational feasibility.

• Recommended prioritisation to countries with highest burden of disease or 
high burden of AMR S. Typhi.

• Data will be needed on co-administration of TCV and countries should 
strengthen surveillance and monitor occurrence of AMR.

Oct 2017 WHO SAGE overview

Source: https://www.who.int/immunization/policy/sage/SAGE_oct_2017_meeting_summary.pdf?ua=1. 

https://www.who.int/immunization/policy/sage/SAGE_oct_2017_meeting_summary.pdf?ua=1
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The Typhoid Vaccine Acceleration consortium (TyVAC) 
Mission: To reduce the global burden of typhoid by 
accelerating the introduction of typhoid conjugate 
vaccines (TCVs), particularly  in low resource countries.

COLLABORATING ORGANIZATIONS
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TyVAC trials will provide data on safety, immunogenicity, and 
impact of Typbar-TCV in field settings to inform country-level 
decision-making  

Country Design Control 
vaccine Ages Start date Duration Number 

vaccinated

Nepal
Individually-
randomized 

efficacy 

Meningitis 
A

9 months- 16 
years Nov  2017 2 years 20,019

Malawi
Individually-
randomized 

efficacy

Meningitis 
A

9 months-12 
years Feb 2018

2 -3 
years 

(30 cases)
28,142

Bangladesh Cluster-
randomized

Japanese 
enceph.

9 months- 16 
years Apr 2018 2 years 53,692

Burkina 
Faso

Individually-
randomized IPV 9-23 months Nov 2018 9 months 250
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Current studies and vaccine introduction efforts

Number vaccinated
• TyVAC Malawi: 28,142
• TyVAC Burkina Faso: 242 (Goal 250)

Number vaccinated
• TyVAC Bangladesh: 41,344
• TyVAC Nepal: 20,015
• Navi Mumbai India: ~ 113,000
• Pakistan (outbreak response): Goal 250,000
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WHO has reviewed the safety of TCV

• December  2018: The Global Advisory Committee on 
Vaccine Safety (GACVS) examined the safety profile of TCV. 

• GACVS concluded “safety profile of the Typbar-TCVTM

vaccine is reassuring, and no signals of serious adverse 
events were presented.” 

• GACVS recommends that countries that introduce TCV into 
their routine immunization schedule or into campaigns 
make every effort to ensure robust monitoring of safety (as 
for any new vaccine) in order to add data on co-
administration of TCV with other routine childhood vaccines 
or in special populations, to detect any signals that require 
further investigation and to maintain public confidence in 
the immunization programme. 
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Typhoid: Where are we in 2019?

• Strong WHO recommendation.
• Gavi application process and country 

planning activities underway.
• Experience with Typbar-TCV:

• Safety
• Immunogenicity 
• Interim efficacy in Nepal 
• Co-administration data
• Impact on multiple outcomes and in 

multiple settings
• Indirect effects

UNICEF and WHO. 2015
Photo: Asim Hafeez
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An integrated solution

Photo: Asim Hafeez
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Summary
• S. typhi is a substantial public health threat in low resource settings.
• While integrated solutions are needed, the value of vaccination for typhoid is considerable:

• Reduce morbidity and mortality.
• Combat antibiotic resistance.
• Outbreak control.

• Global policy and financing recommendations are supportive of TCV introduction.
• On-going efforts will provide additional data for decision-making by individual countries. 
• Multidisciplinary, collaborative approach is necessary for success.

Photo: Asim Hafeez
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