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Agenda 

• Landscape of TCVs
• Vi-rEPA
• BBIL
• Biomed
• Zidus
• Biological E
• SK Bioscience
• Biofarma

• TCV: Next steps and challenges

• iNTS background and disease burden

• iNTS vaccines current status
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Policy and Financing

• Policy:
– WHO position paper: 

2008; revised in 2018
– Recommended use of 

TCV

• Vaccine supply:
– 4 licensed in India
– Typbar-TCV and 

TYPHIBEV prequalified 
by WHO

• Financing:
– Gavi board has approved 

$85M for TCV and the 
call is open for eligible 
countries to apply
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Vi-rEPA clinical trials (First TCV developed)

phase I and II 

• Safety and immunogenicity in adults, teenagers, and 2-4 year olds (Kossaczka 1999) 

• 382 participants; 2 doses of Vi-rEPA1 and Vi-rEPA2

phase III

• Efficacy in 2 to 5 years old (Lin et al 2001) 

• 12,008 children (at least 1 dose); 91% efficacy (89 at the end of 4 years)

Dose-ranging

• Dose (5, 12.5, 25 µg of Vi) study in 2-5 years old (Canh et al 2004) 

• 241 children, 2 injections 6 weeks apart for all three doses; dose-related response observed, 25 was 
recommended for > 2 while for < 2, 12.5 and 25 were tested

Infant

• Concomitant administration with routine infant vaccines (Thiem et al 2011)

• 318 infants, suppressive effect of high levels of maternally-derived IgG antibody was observed

• US NIH transferred the technology to Lanzhou Institute of Biological Products 
(LIBP), part of the China National Biologics Group (CNBG)

• LIBP conducted additional trials and with the help from PATH, are working to get 
in-country licensure in China and eventual WHO PQ



Typbar-TCV

• First WHO Prequalified TCV (2018)

• Licensed in India plus multiple other countries

• Underwent human challenge study at Oxford 
University

• Being used in all efficacy, delivery campaigns and 
effectiveness studies as below:

– Nepal: 25000 participants

– Bangladesh: 50000 participants

– Pakistan: 250000 participants

– Malawi: 24000 participants

– Navi Mumbai, India: 200000 participants

• Gavi supported vaccination campaigns started in 
Pakistan, Zimbabwe, Liberia

• Ongoing and additional campaigns are affected by 
COVID-19



PedatyphTM: Vi-TT (Biomed) 

• Licensed for more than 3 months of age in 2008 in India. 

• Single dose of 0.5 ml, followed by booster at 2.5 to 3 years age

Clinical Study 

• Safety and immunogenicity in 169 subjects > 12 weeks with a comparison group (Vi) of 

37 children > 2 years 

• Four fold or greater rise in antibody titer of each group on ELISA which was statistically 

equivalent to Vi-rEPA

• Effectiveness trial completed in Kolkata with 2000 children  (6m to 12 years)

http://ctri.nic.in/Clinicaltrials/showallp.php?mid1=4714&EncHid=&userName=Vi-TT
• 2 doses at 6 weeks interval in children 6 mths to 12 yrs

• Authors report 100% VE after 1 year of follow up

• No plans yet of WHO PQ application

Clinical Study 

• Safety and immunogenicity in 169 subjects > 12 weeks with a comparison group (Vi) of 

37 children > 2 years 

• Four-fold or greater rise in antibody titer of each group on ELISA which was statistically 

equivalent to Vi-rEPA

ZYVAC TCV: Vi-TT (Zydus Cadila)
• Licensed in India (2018)

• Single dose 25ug from 6 months of age onwards

• Being marketed in the private market in India

• Plans to go for WHO PQ

http://ctri.nic.in/Clinicaltrials/showallp.php?mid1=4714&EncHid=&userName=Vi-TT


•Developed by GSK Vaccines Institute for Global Health (GVGH, formerly NVGH)

•Have used CRM197 as carrier protein

•CRM197 is a non-toxic mutant of diphtheria toxin

Phase I

• Safety and Immunogenicity of Vi-CRM197 Vaccine Against S. Typhi in Adult (18-40 Years Old). Found 
safe and immunogenic

• completed in Belgium, 50 participants

Phase II

• Safety and Immunogenicity of various Formulations (25, 12.5, 5, 1.25 µg ) in Adults (18-40 Years 
Old). 

• completed in Belgium, 88 participants

Phase II

• Safety, Reactogenicity and Immunogenicity of Vi-CRM197 Vaccine Against S. Typhi in Adults, 
Children, Older Infants (9 to 12 months) and Infants (6 weeks)

• 320 participants, studies completed in India, Philippines, and Pakistan

Vi-CRM197  (GVGH ): TYPHIBEV

• Technology transferred to Biological E in 2013; BE further developed the vaccine, including 
manufacturing process optimization and scale-up; preclinical and clinical studies were 
completed in India

• After DCGI approval in March 2020, TYPHIBEV was prequalified by WHO in December 2020



Vi-DT: SK Bioscience

• Technology transfer completed in 2013 from IVI

• Preclinical studies completed in 2015

• Phase I and II clinical trials completed in the Philippines

• Concurrent phase III studies in Nepal and Philippines completed

• KMFDS submission done in Jan 2021, WHO PQ submission targeted for Sep 2021
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Brief overview of Vi-DT SK clinical trials

Phase Study Design Sample size Test Vaccine 
/Comparator

Country Status Safety 
Database

(test vaccine)

I Safety & 
Immunogenicity

144 subjects
(2-45 yrs)

Vi-DT, 25 µg/0.5 mL 
SD/ Typhim Vi®

Philippines Completed 72 subjects

Obser-
vational

study

Phase I Long-term 
follow up study 

144 subjects
(2-45 yrs)

N/A Philippines Year 3 
completed

-

II Safety & 
Immunogenicity

285
subjects
(6-23 months)

Vi-DT, 25 µg/0.5 mL 
SD/ Fluquadri/

Placebo

Philippines Ongoing,
pCSR available 
in Sep 2019

228 subjects

Obser-
vational

study

Phase II Long-term 
follow up study (TBD)

285
subjects
(6-23 months)

N/A Philippines Target start
(2021)

-

III Immune Non-
inferiority, L2L 
Consistency & 
Safety

1800 subjects
(6 mths-45 yrs)
360 (MMR)

Vi-DT, 25 µg/0.5 mL 
MD/ Typbar TCVTM

Nepal Completed Approx. 1350 
(+180)      
subjects

III Immune 
Equivalence & Safety

1800 subjects
(6 mths-45yrs)

Vi-DT, 25 µg/0.5 mL 
SD/ MD

Philippines Completed Approx. 1500     
subjects

Total Safety Vi-DT database Approx. 3330
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Biofarma Vi-DT

▪ Phase I study (completed): To generate safety and immunogenicity data in adults and 

children (100 subjects; 2 to 5 years old age and 18 to 40 years old age) 

o Progress/result: 100% seroconversion (defined as four-fold rise in titer) after first dose in 
both adult and children Vi-DT group; while 88% in control group. No rise in GMT after the 
second dose; Data published in “PLoS One”.

▪ Phase II study (on-going): To generate safety and immunogenicity data in 6 months to 40 

years of age participants (600 subjects; 6 months to 40 years old)

o Progress/result: Satisfactory data in infants. Infants group shows highest response 
followed by adults and children groups per the GMT. 100% seroconversion is seen in 
adults and children groups and 98% in infants' group. Data published in “IJID”.

▪ Phase III study (on-going): To evaluate immunogenicity of Vi-DT compared to WHO PQ’ed

vaccine in adults, children and infants (3,071 subjects; 6 months to 60 years old) 

o Initiated study in Jan 2020. Due to severe cases of COVID-19 in Indonesia, enrollment was 
on-hold till December 2020, restarted again. 
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Next steps and Challenges

• There will be at least 2 more WHO PQed vaccines by 2022-23 with robust 
manufacturing capacity; however, the demand is uncertain

– Lack of clarity of disease burden

– Limited data from some regions (LatAm, North Africa, Middle-East)

– Choice of vaccination strategy

– Focal outbreaks of typhoid

• Lot of work is still needed around generating the potential health impact from 
TCVs

• A strong network of global and national partners, policy makers, and 
healthcare workers is needed to realize the dream of typhoid elimination

Steele et al 2020
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Why iNTS?

• The burden of iNTS disease, caused by Salmonella Typhimurium and Salmonella 

Enteritidis, is a serious public health concern in Sub-Saharan Africa

• 600,000 to 3.4M cases of iNTS disease occurred globally in 2010*. >50% of cases of 

iNTS disease occur in Sub-Saharan Africa. Case-fatality rates commonly reported at 

~15-20%

• ~622,000 cases estimated in 2017 (490,000 – 800,000). ~68,000 deaths in 2017**

• High prevalence of iNTS disease seen in children under 3 years of age

• Clinical presentation is most commonly with fever alone: diagnosis not usually 

possible

• Diagnosis requires blood culture facilities that are uncommon in Sub-Saharan 

Africa

• Antimicrobial drug resistance to iNTS isolates, including MDR, is common. 

Emergence of fluoroquinolone and ceftriaxone resistance makes treatment 

increasingly difficult

• Effective methods for disease control as improvement to water supply and 

sanitation is lagging and cost prohibitive in endemic countries13
*Ao et al, 2015; **GBD, 2017
Slide courtesy: Cal McLennan and Duncan Steele, BMGF
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iNTS burden: GBD 2019 

Source: Ruchita Balasubramanian et al (2018): The global burden and epidemiology of invasive non-typhoidal Salmonella infections, Human Vaccines & 
Immunotherapeutics, DOI: 10.1080/21645515.2018.1504717
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Global Landscape: iNTS vaccines

MacLennan CA, et al. Hum Vaccine Immunother 2014
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IVI iNTS Vaccine Project - Current Status

▪ POC of the trivalent vaccine concept (iNTS OSP conjugates, with Vi-conjugate)             
achieved, by demonstrating >90% seroconversion (defined as  ≥4-fold increase of anti-
OSP IgG over baseline) through immunogenicity testing in mice  

▪ Process development to produce Purified O-Specific Polysaccharides of S. 
Typhimurium and S. Enteritidis through a scalable process completed at pilot scale

▪ Process development for producing conjugates of OSPs of ST and SE with carrier  
protein (Diphtheria Toxoid) through a scalable process completed at pilot scale

▪ Technology transfer to produce batches for Tox Study to be initiated in Mar 2021, with 
tox batches production planned in Q1-2022; Tox study completion & reporting 
expected by Q1-2023

▪ Work on Clinical Development Plan (CDP) and CDP initiation proposal in Q2-2022 for 
new grant submission to Funding Agencies to seamlessly move the project to the next 
stage upon completion of tox studies
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