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New enteric vaccines in use 

•Cholera

• Rotavirus

• Typhoid



Cholera- History

• During the 19th century, cholera spread across the
world from its original reservoir in the Ganges delta
in India;

• Six subsequent pandemics killed millions of people
across the world;

• The current 7th pandemic started in South Asia in
1961, and reached Africa in 1971 and the Americas
in 1991;

• V. cholerae O139 – first identified in Bangladesh in
1992 – caused outbreaks in the past, but recently
has only been identified in sporadic cases;

• Cholera is now endemic in many countries (69
endemic & 18 non-endemic)



Estimate of the Global  Burden of Cholera in Endemic Countries









The Global Burden of Cholera
• About 2.86 million cholera cases resulting in appox.  
95,000 deaths in 69 endemic countries per year and   
87,000 cases & 2500 deaths in 18 non endemic 

• Countries with estimates of more than 100,000 
cases per year are:   •India •Ethiopia •Nigeria •Haiti 

•DRC •Tanzania   •Kenya •Bangladesh



• The number of cholera cases reported to WHO has
continued to be high over the last few years
• During 2016, a total number of 132121 cases were notified
from 38 countries, including 2420 deaths
• Yemen faced the worst cholera outbreak in the world, with
over 250,000 suspected cases by July 2017
• The discrepancy between these figures and the estimated
burden of the disease is due to the fact that many cases are
not recorded due to limitations in surveillance systems and
fear of impact on trade and tourism

(Contd.)







Cholera vaccine situation (OCV) 
• Significant global burden 

• Prequalifies WC, killed OCVs are available for use 

• Vaccine safety: Currently available WC, killed  
OCVs are safe for use including for pregnant 
women 

• Vaccine efficacy and effectiveness: Single dose is 
efficacious and effective for at least 6 months; 
two dose is effective for at least 3 years among 
adults 



WHO Recommendations 



(contd.)



WHO position 



OCV use
1997-2017

• Pre 2013: 
– 15 years
– 13 campaigns 
– 1.5 million people vaccinated

 Post 2013: 
– 4 years

– 16.2 million 
doses shipped

– 65 campaigns

– 18 countries



OCV deployments from the stockpile
(as of 11 October 2017) 

Year No of doses %

2013 204,500 1.26
2014 1,486,215 9.17
2015 2,302,775 14.21
2016 4,645,345 28.67
2017 (Oct) 7,562,215 46.68
TOTAL 16,201,050 100.0



GLOBAL CHOLERA STOCKPILE

UNICEF SD PROCUREMENT

EMERGENCY STOCK NON EMERGENCY RESERVE

Includes at least 1 million* doses  locked  
AT ALL TIMES  to respond to emergencies

Decisions from the International 
Coordinating Group (ICG) on vaccine 

provision for cholera control 
(IFRC/MSF/UNICEF/WHO)

http://www.who.int/cholera/vaccines/ocv_stockpile_
2013/en/

Within 2 working days 

To control endemic cholera in “hotspots”

Decisions from the OCV Working Group of 
the Global Task Force on Cholera Control 

(GTFCC) 
http://www.who.int/cholera/task_force/en/

Within 2 weeks 

* Flexibility around the remaining available doses for use as needed 
in emergency and/or non-emergency settings

Current doses in stock, as of May 2017: 2.8 million

http://www.who.int/cholera/vaccines/ocv_stockpile_2013/en/
http://www.who.int/cholera/task_force/en/








OCV campaign in Cox’s Bazar, 
Bangladesh 

Second  largest OCV campaign in the World!!

• Following violence in Myanmar, >520,000 refugees reached Cox’s 
Bazar since  25 August, 2017

• Poor living conditions, overcrowding, lack of sanitation 

• Joint assessment for the risk of a large cholera outbreak has been 
conducted among stakeholders including WHO, IOM, UNICEF and 
icddr,b

• The report concluded a high risk of a large outbreak

• Request made by DGHS to ICG for OCV was approved within  24 hrs
following submission 

• Vaccines arrived in country  on 7th October 

• Campaign started on 10th October

• As 15th October, 555,619 already been vaccinated -84.39% (658,371) 







Rotavirus, key facts 
• Diarrhea is one of the world’s leading causes of child illness and death, and rotavirus is the 

most common cause of severe diarrhea. 

• Each year, rotavirus kills about 200,000 children in countries around the world, and 

hospitalizes hundreds of thousands more.

• 2 out of every 5 diarrhea-related hospitalizations among children under age five are caused by 

rotavirus – it is NOT your typical “stomach bug” or “flu.”  Preventing illness in the first place 

is critical.

• The WHO recommends that all countries introduce rotavirus vaccines into their national 

immunization programs.

• There are two WHO-prequalified, orally administered rotavirus vaccines available today:

Rotarix, manufactured by GlaxoSmithKline, and RotaTeq, manufactured by Merck & Co., Inc. 

• Rotavirus vaccines are already saving lives and improving health in countries where they are 

in use, and are essential to a comprehensive approach to preventing and treating diarrhea.

• Rotavirus vaccines have been shown to provide broad protection, even against strains not 

included in the vaccine.

• Rotavirus vaccines are projected to be highly cost-effective, particularly in regions suffering 

from the highest levels of rotavirus mortality.

• Despite the WHO recommendation, 94 million infants still do not have access to this critical 

intervention.







Current products: Two vaccines licensed 

for global use (cont.)

VACCINE Rotarix™ RotaTeq®

DOSAGE
At least 106 of live attenuated human 

G1P[8] particles per dose

A minimum titer of approximately 2.0 to 

2.8 x 106 infectious units per 

reassortant and not greater than 116 x 

106 infectious units per aggregate dose

SCHEDULE

2-dose

Given on same schedule as DPT1 and 2 

vaccine doses

3-dose

Given on same schedule as DPT1,2, 

and 3 vaccine doses

PRESENTATI

ON

1. Liquid vaccine in oral, single-dose 

applicator

2. Liquid vaccine in squeezable, 

polyethylene single-dose tube

3. Lyophilized vaccine, reconstituted 

with CaCO3 buffer, oral applicator

Liquid vaccine in oral squeezable tube

SHELF-LIFE 36 months 24 months



Nationally available vaccines and

upcoming products

VACCINE NAME COMPANY STATUS STRAIN(S)

Indian

neonatal 

(bovine-

human 

reassortant)

ROTAVA

C®

116E

Bharat Biotech (India) and 

Department of Biotechnology 

(GOI) in collaboration with 

US partners (PATH, NIH, 

CDC, Stanford)

Licensed in India.

Began phased introduction in 

2016 in 4 states: Odisha, 

Himachal Pradesh, Haryana, 

Andhra Pradesh. Awaiting WHO 

prequalification.

G9, P[11]

Australian

neonatal
RV3

Biofarma (Indonesia) and 

MCRI (Australia)

Early clinical trials ongoing in 

New Zealand and Indonesia
G3, P[6]

NIH (bovine-

human 

reassortant)

UK

Licensed to various

manufacturers: 

Wuhan & Chengdu (China), 

SSI, Shantha, Biologicals E, 

Bharat (India), Butantan

(Brazil)

Serum Institute and Shantha

vaccines undergoing Phase 3 

clinical trials

Bovine 

(G6P[7]) + G1, 

G2, G3, G4 

reassortants

Vietnamese
Rotavin

M1
POLYVAC Licensed in Vietnam G1P[8]

Lamb

rotavirus 

(lamb-human 

reassortant)

LLR

LLR+

Lanzhou Biologicals / 

Xinkexian

Biological Technology 

(China)

Licensed in China

G10, P[12] + 

G1, G2, G3, 

G4





Current Rotavirus Vaccine Introduction Map



Typhoid
Global estimate of disease burden ranging between 11 and
12 million typhoid fever cases;
Approximately 145 000 to 161 000 deaths annually;
A large portion of disease occurring between 6 months and 2
years of age;
Increasing frequency of outbreaks of MDR strains of S. Typhi;
The UN SDGs provide a relevant framework within which
control through integration of vaccination with other
interventions





Prevention of typhoid fever by Vaccines

Vaccination as a public health tool and as a short term preventive 
mechanism
Live attenuated oral Ty21a (Vivotif) enteric coated vaccine: 

vaccine  recommended for those >5 years  

Vi capsular polysaccharide vaccine: 

Vi polysaccharide  given as a single IM dose & is contraindicated in 

children <2 years. A booster dose is required every two years

Conjugated Vi PS (TCV):

a) Typbar-TCV, BBIL b) PedaTyph-BMPL 



Undergoing Licensure review By NRA

1. Vi conjugate vaccine: Vi-rEPA, a conjugate of the 

capsular polysaccharide of Salmonella typhi, Vi, 

bound to nontoxic recombinant Pseudomonas 

aeruginosa exotoxin A [rEPA]

2. Vi-DT conjugate vaccine:  Diphtheria toxoid

conjugated with Vi polysaccharide



Challenges 
• Some countries are not reporting cholera cases to 

WHO even though it is categorized as endemic 
country fearing embargoes or similar restrictions on 
trade and travel  

• Inadequate surveillance in certain countries ??

• Economic reasons 

• Competing priorities 

• Implementation strategies



Country’s capacity to introduce new vaccines   

 Extensive involvement of policy makers and 
technical experts

 Updating guidelines, National and district level 
advocacy meetings, trainings etc.

 Effective vaccine management 

 Cold chain capacity

 Budget allocation for new vaccine introduction 

 Gavi support and post Gavi era? 



Thank you!!


