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Shigella Vaccine Licensing Agreements
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August 1, 2024
Valneva obtains exclusive worldwide license for 
LimmaTech’s S4V Shigella vaccine candidate

June 12, 2025
GSK licenses Shigella GMMA vaccine 
to Bharat Biotech
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PHASE IIB

Shigella Vaccine Clinical Landscape
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Upcoming Clinical Studies in LMIC Infant Populations
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Developer Vaccine Location/ID Brief Description

GSK Vaccines for 
Global Health 
(GVGH)

altSonflex 1-2-3
(Quadrivalent vaccine)

Kenya
NCT06663436

This study evaluates the immune response and safety of a 
multicomponent, 2-dose Shigella vaccine in preventing shigellosis in 
African infants from 9 months of age.

Beijing Zhifei Lvzhu
Biopharmaceutical 
Co., Ltd

ZF0901 
(Bivalent vaccine)

Bangladesh
NCT06838195

Phase III trial to evaluate the protective efficacy of S. flexneri-S. sonnei 
bivalent conjugate vaccine against diarrhea caused by Shigella 
infection in infants and children aged 6 months to 5 years after 2 doses 
of vaccination.

Limmatech AG
Valneva

Shigella4V2
(Quadrivalent vaccine)

Kenya
NCT06523231

The second-generation tetravalent bioconjugate candidate vaccine 
(Shigella4V2) will be tested to confirm data on its safety and 
immunogenicity in infants and to identify the best dose of in 9-month-
old infants.

Eveliqure
Biotechnologies

ShigETEC
(Multivalent vaccine)

Bangladesh
NCT05987488

Clinical trial to test ShigETEC vaccine, a combination vaccine against 
Shigella and ETEC diarrhoea in Bangladeshi adults (aged 18-45 years) 
and paediatric participants of three different age groups (aged 2-5 
years, 12-23 months and 6-11 months).



Shigella Vaccine TAG 
Technical Advisory Group to Advise WHO on Shigella vaccines
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Shigella Vaccine TAG Functions

Review and provide expert technical advice to WHO on:
• Research and Development advances for Shigella vaccines; 
• potential refinements to the Preferred Product Characteristics (PPC) for 

Shigella vaccines;
• the development of an Evidence Considerations for Vaccine Policy (ECVP); 
• updated pipeline reviews of standalone and combination Shigella 

vaccines 

Advise WHO on building consensus among global stakeholders, particularly 
with respect to product development strategy, including clinical endpoints 
and regulatory pathways for Shigella standalone and combination vaccines.
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Overview of Shigella Vaccine TAG Establishment

August 2025 
ToR Approved

Oct 2025
Selection Committee

May 2025
ToRs Drafted

August 2025
Open Call for TAG 

Membership

Sep 2025
Call Closed

Dec 2024
PDVAC endorses 

Shigella TAG

PDVAC

Nov 2025 
Committee 
Established

Oct 2025
WHO Review
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Funder Acknowledgements
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Many thanks



Shigella epidemiology: Considerations towards lower age for 
protection/immunization

PDVAC – 6 October 2025

James Platts-Mills
 Associate Professor of Medicine

Division of Infectious Diseases and International Health
University of Virginia



Shigella top cause of medically-attended diarrhea (EFGH)



Burden of Shigella requiring hospitalization similar to rotavirus in LMICs that 
have introduced rotavirus vaccine (GPDS)



Most Shigella diarrhea of any severity is after 12 months of age (MAL-ED)

Rogawski McQuade et al, PLOS NTDs 2020



WHO PPC: Immunization goal is full protection by 12 months of age

WHO Shigella vaccine PPC 2021



Shigella was the second-leading cause in children aged 6-11 months (EFGH)



MSF Rotasiil Trial, Niger: High and early Shigella incidence
Any cause Shigella Cryptosporidium Rotavirus ST-ETEC

Adenovirus 

40/41

Overall 43.4 7.2 (5.2, 9.7) 6.5 (5.8, 7.2) 6.4 (5.9, 6.7) 6.2 (3.1, 7.7) 4.0 (3.3, 4.5)

Age

0-5 months** 54.6 2.5 (1.7, 3.3) 5.9 (5.2, 6.5) 6.6 (6.0, 6.9) 4.7 (2.1, 5.9) 4.8 (3.9, 5.5)

6-11 months 76.7 12.8 (9.0, 17.3) 13.6 (12.1, 14.9) 12.7 (11.8, 13.2) 11.9 (5.7, 14.8) 8.4 (7.0, 9.4)

12-17 months 26.4 6.0 (4.2, 8.3) 3.5 (3.1, 3.9) 4.9 (4.5, 5.1) 4.9 (2.2, 6.1) 2.5 (2.0, 2.8)

18-23 months 18.8 6.0 (4.2, 8.2) 2.8 (2.4, 3.1) 1.5 (1.4, 1.6) 3.1 (1.4, 3.9) 0.7 (0.5, 0.8)

Severity

Severe 13 1.7 (1.2, 2.3) 2.6 (2.3, 2.9) 2.4 (2.2, 2.5) 1.9 (0.9, 2.4) 1.4 (1.2, 1.7)

< 12 months 22.9 2.2 (1.5, 3.0) 4.7 (4.2, 5.2) 4.0 (3.7, 4.2) 3.3 (1.5, 4.0) 2.7 (2.3, 3.1)

12-23 months 4.5 1.0 (0.7, 1.4) 0.8 (0.7, 0.9) 1.3 (1.2, 1.3) 0.8 (0.4, 1.0) 0.4 (0.3, 0.5)

Moderate 30.4 5.5 (4.0, 7.4) 3.9 (3.5, 4.3) 4.0 (3.7, 4.2) 4.3 (2.2, 5.4) 2.6 (2.1, 2.9)

Age

Shigella-Attributable 

Episodes 

(Cumulative %)

Severe Shigella- 

Attributable Episodes 

(Cumulative %)

Rotavirus-

Attributable 

Episodes 

(Cumulative %)

Severe Rotavirus-

Attributable Episodes 

(Cumulative %)

1-3 months* 0.8 (0.1) 0.2 (0.2) 14.5 (2.9) 6.3 (3.4)

3-5 months 35.8 (6.7) 12.1 (9.7) 84.5 (20) 38.4 (24.3)

6-8 months 139.3 (32.1) 35.1 (37.2) 163.1 (53.1) 60.5 (57.1)

9-11 months 124.9 (54.9) 29.7 (60.5) 100 (73.3) 38.7 (78.1)

12-14 months 69.8 (67.7) 18.4 (75) 66 (86.7) 20.9 (89.4)

15-17 months 53.2 (77.4) 9.7 (82.6) 34.5 (93.6) 14.5 (97.3)

18-20 months 59.7 (88.3) 9.6 (90.1) 17.5 (97.2) 4 (99.5)

21-23 months 64.2 (100) 12.6 (100) 13.9 (100) 1 (100)

• We tested samples from 1729 
episodes of diarrhea with 
Vesikari score >=7 (moderate to 
severe) from a phase 3 efficacy 
trial of Rotasiil in Niger, the 
country with the third highest 
diarrhea mortality in 2016 
(IHME).

• Shigella was the leading etiology 
of diarrhea and the majority of 
shigellosis occurred in infants

Platts-Mills JA et al. J Pediatr Infect Dis Soc 2021



Infants represent a significant proportion of under 5 Shigella diarrhea 
hospitalizations in LMICs (GPDS)

Geographic 
Region

6
months

9
months

12 
months

15 
months

18 
months

24 
months

36 
months

48 
months

60 
months

Global 10.1 19.0 27.1 37.2 46.0 60.3 80.9 91.4 99.8

Central America 14.0 27.6 34.2 41.9 49.5 62.3 82.0 89.9 99.4

Central and 
Western Asia

7.4 13.8 21.7 31.7 41.1 56.7 81.7 92.1 100.0

East and 
Southern Africa

8.6 18.8 30.4 41.0 50.4 64.0 83.6 93.0 100.0

Eastern Europe 0.0 0.0 0.6 2.6 6.2 13.1 41.7 70.7 100.0

South America 2.5 4.0 7.8 13.9 21.5 36.6 65.3 87.9 100.0

South Asia 17.7 30.9 41.3 52.8 58.8 74.0 90.2 96.5 100.0

Southeast Asia 
and Oceania

7.2 14.4 17.0 31.0 39.7 53.1 72.1 83.7 98.9

West Africa 12.6 19.0 28.3 44.1 59.1 77.2 90.3 97.0 100.0



The majority of Shigella diarrhea deaths in children under 5 occurred in infants 
(GBD 2021)

IHME Global Burden of Disease study 2021 (https://vizhub.healthdata.org/gbd-results/)



Shigella in infants: ~25% of all cases vs. ~45% of cases with growth faltering 
(MALED, GEMS, VIDA, EFGH individual-level meta-analysis)



Key points

• Shigella is consistently a leading etiology of diarrhea in a broad range of settings, and 
may become THE leading etiology of diarrhea, including severe diarrhea, with the 
ongoing introduction of rotavirus vaccine.

• The relative burden of Shigella diarrhea in infants may have been previously 
underappreciated, especially for more severe disease, including hospitalization and 
mortality. Shigella-associated growth shortfalls are also disproportionately observed 
in infants.

• It is critical to evaluate recent data to optimize the target age for full protection from 
a vaccine proposed in the PPC.
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Shigella PPC- 2021

P3 clinical endpoint



March 2024 Shigella Vaccine Regulatory Science Meeting in Nairobi, Kenya

Regulatory meeting next steps



◆ Dehydration: some or severe by WHO 
criteria

◆ Dysentery: visible blood present in ≥1 
stool

◆ Admission to hospital with diarrhea 
of dysentery (or who appears 
sufficiently ill to prompt the healthcare 
provider to recommend overnight 
admission to the hospital)

GEMS moderate to severe diarrhea (MSD)

Clinical case definition options

WHO, IMCI, 2014



Modified Vesikari (MVS) moderate or severe diarrhea +/- dysentery

28

Score component Modified Vesikari (rotavirus trials)

Duration of 
diarrhea 

1-4 days (1 point)
5 days (2 points)
6 days (3 points)

Max # of stool in 24 
hour period

1-3 diarrheal stools  (1 point)
4-5 diarrheal stools  (2 points)
6 diarrheal stools  (3 points)

Duration of 
vomiting 

1 day (1 point)
2 days (2 points)
3 days (3 points)

Max # of vomiting 
episodes in 24 hour 
period

1 (1 point)
2-4 (2 points)
5 (3 points)

Max recorded 
temperature

Rectal:
37.1-38.4C (1 
point)
38.5C-38.9C (2 
points)
39.0C (3 points)

Axillary:
36.6-37.9C (1 point)
38.0C-38.4C (2 
points)
 38.5C (3 points)

Dehydration (based 
on WHO IMCI)

None (0 points)
Some (2 points)
Severe (3 points)

Treatment None (0 points)
Rehydration (1 point)
Hospitalization (2 points)

• Moderate or Severe watery 
diarrhea: 3 or more 
abnormally loose or water 
stools + modified  Vesikari ≥9 
points

• Dysentery: 3 or more 
abnormally loose or watery 
stools with visible blood 
present in ≥1 stool

Clinical case definition options

Score Categories
Mild illness (0-8 points)
Moderate illness (9-10 points)
Severe illness (11 points)
[Total out of 20 points]



Alternative severity definitions

Clinical case definition options



EFGH enrolled 9,476 children aged 6-35 months with medically-
attended diarrhea between 2022 and 2024 in 7 countries:

  9.3% were Shigella culture positive

  20.0% were Shigella-attributed by qPCR

Data from EFGH

EFGH Protocol EFGH Burden Pre-print



Day 
14

Day 
15 Diary 

Collection*

Day 3 
home 
visit*

Day 5 
home 
visit*

EFGH Diarrhea Diary

Data from EFGH 

EFGH Facility EFGH Facility

Participant 
Home

Diarrhea Case 
Enrollment Week 4 Follow Up 

Visit

• Diarrhea Diary Return*

• Diarrhea questions asked in CRF

• Caregiver Diarrhea Diary 
Training by Study Staff

• Practice entry completed 
by caregiver with staff

Discharge
(Day 0)

14 Day Diarrhea Diary 
Data Collection



Severity of Shigella-attributable medically-attended diarrhea (n=1,968) by 
severity definition and site

GEMS MSD: dehydration, dysentery, and/or indication for hospitalization
Moderate-or-severe MVS +/- dysentery: 9+ points by MVS or dysentery

EFGH Severity Pre-print



Association between more severe diarrhea by dichotomized severity definitions and change in 
length-for-age z-score or height-for-age z-score (ΔLAZ/HAZ) from enrollment to 3-month follow-
up among children with Shigella-attributable medically attended diarrhea

Shigella Severity Definitions

Models adjusted for baseline LAZ/HAZ, site, and number of days 

Interpretation of “mean difference”: 

Mean ΔLAZ in kids classified as moderate or severe by MVS = -0.38

Mean ΔLAZ in kids classified as less severe by MVS = -0.29

Difference (with adjustment for confounders)= -0.05 

Kids with moderate or severe shigellosis lose more LAZ than kids 
with less severe shigellosis



Receiver operating characteristic (ROC) curves and 95% CIs of severity definitions 
on the outcome of death or hospitalization within 14 days of enrollment among 
1,968 children with Shigella-attributable medically-attended diarrhea



March 2024 Shigella Vaccine Regulatory Science Meeting in Nairobi, Kenya

Regulatory meeting next steps



◆ Sunken 
eyes

◆ Thirst

WHO IMCI Dehydration Classification-Subjective measures

Subjective measures

WHO, IMCI, 2014



Alternative DHAKA Score

Subjective measures



March 2024 Shigella Vaccine Regulatory Science Meeting in Nairobi, Kenya

Regulatory meeting next steps



Clinical severity of children with Shigella-attributed diarrhea 

Shigella disease

GEMS: 



March 2024 Shigella Vaccine Regulatory Science Meeting in Nairobi, Kenya

Regulatory meeting next steps
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Appendix 



Percentage of children with Shigella-attributable medically attended diarrhea classified as 
having moderate to severe diarrhea by each severity definition by age group and culture 
positivity. 



Frequency of severity indicators among all medically-attended diarrhea (MAD) 
and Shigella-attributable MAD. Percentages indicate presence of indicator



Progress towards use of qPCR as a 
case detection method in Phase III 

studies

Eric Houpt MD
Professor and Chief

Division of Infectious Diseases and International Health
University of Virginia



Shigella are difficult to culture



PCR detects Shigella in fecal samples with greater sensitivity than culture
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Some are low-level PCR detections that are not diarrhea 
associated (e.g., low odds ratio case control; Liu/Platts-Mills et al, Lancet 2016)

PCR detects Shigella in fecal samples with greater sensitivity than culture
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PCR detects Shigella in fecal samples with greater sensitivity than culture

Some are low-level PCR detections that are not diarrhea 
associated (e.g., low odds ratio case control; Liu/Platts-Mills et al, Lancet 2016)
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Liu et al, Lancet ID 2014
Culture-negative, PCR-positive, qPCR-attributable Shigella

constitute the majority of the shigellosis burden and are clinically-important (Pavlinac CID 2021)

Culture

PCR detects Shigella in fecal samples with greater sensitivity than culture

Some are low-level PCR detections that are not diarrhea 
associated (e.g., low odds ratio case control; Liu/Platts-Mills et al, Lancet 2016)

qPCR
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Culture

PCR detects Shigella in fecal samples with greater sensitivity than culture

Some are low-level PCR detections that are not diarrhea 
associated (e.g., low odds ratio case control; Liu/Platts-Mills et al, Lancet 2016)

qPCR

Using qPCR for a vaccine 
efficacy trial translates to 

smaller enrollment 
Example:

Culture-negative, PCR-positive, qPCR-attributable Shigella
constitute the majority of the shigellosis burden and are clinically-important (Pavlinac CID 2021)



PCR issues to consider

• ipaH gene target is widely used by most molecular platforms
• Detects Shigella and Enteroinvasive E. coli

• Less common in LMIC children than Shigella (e.g., 0.8% vs. 4.0% in MAL-ED 
study, Platts-Mills Lancet Global Health 2015)

• Molecular assays can further specify Shigella sonnei and S. flexneri vaccine 
serotypes

• Co-detections and co-attributable detections of other 
enteropathogens occur
• ~20-30%; True for Shigella (qPCR or culture), Rotavirus ELISA, etc.



Molecular assays can further detect Shigella sonnei and flexneri serotypes

97.8% concordance, N=358 S. flexneri isolates 93% sensitive, 99% specific on stool 
compared to agglutination results of isolate



Molecular diagnostics on TaqMan Array Card format

Port
L                                                                                                      R

Adenovirus 40/41 Astrovirus & Sapovirus V

Norovirus GI & GII Sapovirus I/II/IV

Rotavirus SARS-CoV-2

Campylobacter jejuni&coli C. upsaliensis & C. infans

Salmonella & H. pylori Aeromonas & Plesiomonas

Shigella/EIEC (ipaH) V. cholerae

S. flexneri 1a & 1b & 7 (gtrI&gtrC) S. flexneri 2a & 2b & X (gtrII&gtrX)

S. flexneri 3a & 3b & 5a & 5b 
(oac&gtrV) S. flexneri 6 & 4a & 4b (wzx6&gtrIV)

S. flexneri opt & Shigella (ipaH3) S. sonnei (pm) & S. sonnei (rhs)

EPECT_bfpA & eae EAEC_aaiC & aatA

ETEC_STh & STp ETEC_LT

ETEC_CFA/I & CS1 ETEC_CS2 & CS3

ETEC_CS5 & CS6 STEC_stx1 & stx2

18S Bacterial 16S

MS2 & PhHV MS2 & PhHV

Cryptosporidium Giardia

Cyclospora & Isospora E. histolytica & E. bieneusi

ermB & mphA mefA & mphB

ermA & ermC msrA & msrD

MCR1 & MCR2 Shigella/E.coli gyrA 83

OXA-48 OXA-1 &  OXA-9

CTX-M1 & CTX-M8-M25 CTX-M2-M74 & CTX-M9 

SHV & SHV238-240SE-SK TEM104E & 104K

TEM164R & 164S-C TEM238G & 238S

Bacteria

Viruses

Controls

Protozoa

Antimicrobial 
resistance

Shigella

Example…



• Minimizes manual steps and lab contamination risk
• Robust reproducible performance, wide use, multiple labs, many 

samples
• GEMS (n=10,608), MAL-ED (n=37,323), WHO Global Pediatric Diarrhea 

Surveillance (n=6,343), VIDA (n=4,606), EFGH (n=9,476)
• Rotasiil Niger (n=1,729), Rotavac India (n=1,507)

• We are assembling this existing Shigella assay data into a 
Qualification Plan (specificity, reproducibility, sample type, sample 
stability, etc.) so that Shigella vaccine developers and sponsors can 
adopt these molecular detection methods in vaccine trials if desired

Molecular diagnostics on TaqMan Array Card format



PDVAC Question 1

As Shigella vaccines (stand alone or combinations) move towards Phase III evaluations, there 
remains a lack of consensus regarding case definitions and detection methods for the primary 
endpoint.  Additionally, epidemiological data indicate substantial burden of Shigella in 6–12-
month-olds and Shigella co-pathogens/co-infections warrant further consideration for Phase 
III study designs.  

Does PDVAC agree with the four gaps (case definitions, case detection methods, lower age 
for protection, and impact of co-infections) and endorse engaging the Shigella TAG and 
convening a WHO Expert Consultation to inform potential refinements to the WHO PPC on 
these topics?

56WHO update to PDVAC
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