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The global burden of typhoid and paratyphoid fevers:
a systematic analysis for the Global Burden of
Disease Study 2017

GBD 2017 Typhoid and Paratyphoid Collaborators*
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Generating more typhoid incidence data

« Surveillance for Enteric Fever in Asia Project (SEAP) Phase Il:
Bangladesh, Pakistan, Nepal

« Severe Typhoid Fever Surveillance in Africa (SETA): Burkina Faso,
Ghana, Nigeria, DRC, Madagascar, Ethiopia

« Surveillance of Enteric Fever in India (SEFI)
« STRATAA, TyVAC: Malawi, Nepal, Bangladesh

Most LMIC countries will need to make decisions about TCV
introduction with little if any national, much less subnational, data
on typhoid burden
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Accuracy and Cost Trade-offs in Typhoid Burden Estimation

Cohort Studies

Hybrid Surveillance
(facility + healthcare utilization)

Cost

Facility-based
Surveillance Accurate

low-cost tools

Geospatial
prediction
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Why environmental surveillance may enable us to
identify high risk settings for typhoid

1. S. Typhiis a human restricted
pathogen

2. Municipal water contamination is
essential to typhoid transmission

“How can typhoid fever be prevented? ... the reply to the above

guestion may be stated in four words, namely, Stop drinking

contaminated water.” Stanford University
— Henrv Baker. 1884



Public water systems are critical to typhoid transmission
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Public water systems are critical to typhoid transmission
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Public water systems are critical to typhoid transmission
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Water-borne Typhoid Outbreaks

A Massive Epidemic of Multidrug-Resistant Typhoid Fever in Tajikistan
Associated with Consumption of Municipal Water

Jonathan H. Mermin, Rodrigo Villar, Joe Carpenter, Foodborne and Diarrheal Diseases Branch, Biostatistics

Les Roberts, Aliev Samaridden, Larissa Gasanova, and Information Management Branch, and Hospital Infections

Svetlana Lomakina, Chery! Bopp, Lori Hutwagner, Program, Biv::.ﬂbn a{ Bacterial and Mycotic D:'.rease_s, ;\fan:ana!’ Center

Pau) Mead. B R d Eric D. Mintz Jfor Infectious Diseases. and Refugee Health Unit, National Center

ay €ad, bruce Ross, and Lric L. Hin for Environmental Health, and Epidemic Intelligence Service and
Di nal H, Epidemiology F 1

o

of Interna
)

Dushanbe Sanitary and Epidemiology Service and Microbiology
Laboratory, Hospital Number 2, Dushanbe, Tajikistan

Typhoid Fever: A Massive, Single-Point Source,
Multidrug-Resistant Outbreak in Nepal

Michael 0. Lewis,’ Graiak Serichantalergs,’ Chittima Pitarangsi,’ Niphon Chuanak,’ Carl J. Mason,’

Laxmi R. Reqmi,’ Prativa Pandey,” Ranjan Laskar,' Chandrika D. Shrestha,’ and Sarala Malia®

"Armed forces Research Institute of Medical Sciences, Bangkok, Thailand; “Bharatpur Zonal Hospital, *CIWEC Travel Clinic, “Bharatpur College of
Medicai Sciences, and “Nepal National Pubfic Heaith Laboratory, Kathmandu, Nepal
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- Typhi is detectable in water and
wage and provides actionable data

¥ 5, 1894 ] THE TYPUOID BACILLUS IN DRINKING WATEK. [edmiorm. 961

I
DEMONSTRATION OF THE TYPHOID BACILLUS
IN SUSPECTED DRINKING WATER BY
PARIETTI’S METHOD.!

By EDMOND J. McWEENEY, M.A., M.D.Rovar Univ.,

Professor of Pathology and Bacteriology, C.U.L.; Pathologist to the
Mater Misericordize, and Coombe I% ng-in Hospitals, Dublin;
Examiner in Pathology, Royal University of Ireland.

THE DETECTION OF ENTERIC CARRIERS IN TOWNS BY MEANS OF oy
SEWAGE EXAMINATION* ; : ool F TS

by B. MOORE, B.SC., M.B., B.CH., B.A.0., Kinde and Atwill, California Agriculture 54(5):62-6.

Dircctor of the Public Health Laboratory, Exeter.

H
E JOURNAL OF INFECTIOUS DISEASES » VOL. 149, NO. 4 « APRIL 1984 H
984 by The University of Chicago. All rights reserved. (022-1899/84/4904-0023501.00 :

3
1e Use of Moore Swabs for Isolation of Salmonella typhi from :
igation Water in Santiago, Chile =

-
D. Sears, C. Ferreccio, M. M. Levine, From the Center for Vaccine Development, University of
M. Cordano, J. Monreal, R. E. Black, Maryland School of Medicine, Baltimore, Maryland; the

D'Ottone, B. Rowe, and the Chilean Ministry of Health, Santiggo, Chile; the Institute of Public
- ’ Health, Santiago, Chile; and the Central Public Health

*
phoid Committee Laboratory, Division of Enteric Pathogens, Colindale,
United Kingdom




olecular Detection of S. Typhi in Drinking Water
‘he Ecological Dynamics of Fecal
“ontamination and Salmonella Typhi and
almonella Paratyphi A in Municipal
athmandu Drinking Water

bhilasha Karkey'*, Thibaut Jombart®*, Alan W. Walker®, Corinne N. Thompson®$,
ndres Torres”, Sabina Dongol', Nga Tran Vu Thieu®, Duy Pham Thanh®, Dung Tran Thi
goc®, Phat Voong Vinh®, Andrew C. Singer®, Julian Parkhill®, Guy Thwaites®®,

uddha Basnyat', Neil Ferguson?, Stephen Baker®®°*




Can Environmental Surveillance for Typhoidal Salmonella
Distinguish High from Low Typhoid Risk Communities

Sero-Epidemiology and Environmental Surveillance (SEES) study
Navi Mumbai TCV Introduction Evaluation




—~ES Study: Bangladesh, Nepal, Pakistan

Sampling in catchment of population-based disease surveillance (SEAP)
Leverage incidence heterogeneity

Characterize how S. Typhi frequency/abundance in drinking water correlates
with incidence of disease
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>. Typhi/Paratyphi
1 urban versus B A S )

Typhi 36 (61)
ural Bangladesh
Either 39 (66)
- Both 11 (19)
Mirzapur (n = 33)
Typhi 0(0)
Paratyphi A 0(0)
el Mirzapur
we
y Bangladesh
» Only Paratyphi A DNA
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. Typhi in water in
yderabad, Pakistan

yphi detected in
2% of water
amples
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Navi Mumbail TCV Introduction

Open with

The Dynamic Daily Newspaper of Navi Mumbai

ll l
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Navi

Hendve
NAVI MUMBAL: In
firat-of-ita-kind free
Typhoid Conjugate vac
cine (TCV} campaign
in the world will be

undertaken in Navi
Mumbai. The imtia
tive will be started
from 14th July 2018
under the guidance of
Jayawant D. Sutar,
Mayor of Navi Mumbai

First-of-its-kind Free Typhoid

and Municipal Com-
missioner Dr. Ra-
maswamy N. The Ty~
phoid Conjugate Vac-
cine (TypbarTCV) will
be given to 2 lakh chal-
dren in the first phase

of the campaign, this
year. The same num-
ber of children will be
vaccinated next year in

the second phase of the

Stanford University



Navi Mumbai TCV Introduction

Public sector introduction of Typbar TCV

Step wedge cluster randomized
introduction with 11 UHPs vaccinated in
2018, 11 in 2019

Hypothesis: UHPs (neighborhoods) who
received vaccine will have lower
frequency and abundance of S. Typhi in
water

S. Paratyphi serves as a negative control
outcome
Also will evaluate geographical incidence

heterogeneity and Typhi/Paratyphi
frequency/abundance

Navi Mumbai
Municipal

Corporation
UHP Wise lItanpada
Digha

Airog; r
Rabale
‘“ﬁ Katkari

pada

Pawane

ndiranagar
Sanpada

=

Stanford University




=S for building political will for vaccination and improving
yater systems

Complacency over fecal contamination of water
‘Coliforms’ don’t motivate politicians and administrators

Cholera bacterla
rampant in Valley
water supply: EDCD

= 00 povoent of dinking waler unsale: EDCD

. Opmtnduﬂalnmd water from stone spouts, KUKL
waler and water supplied by tankers

= Even hazardous bactenia like E coll, coliform found in jar water

'Super bactena discovered in Rio's
waters as Olympics near

By Flora Charner, CNN
(® Updated 7:17 PM ET, Tue July 5, 2016
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