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Identification of cholera:

Rapid Diagnostic Tests



Towards identification of cholera cases for: rapid outbreak responses & to guide 
long-term policies and interventions. 

Culture = Recognised gold standard - 3 days to complete & requires laboratory. 

Phenotypic methods.

■ Serotyping/ELISA – based with specific antisera – most RDT’s use this approach.

■ Phage typing – collections of phage

■ Multi-locus enzyme electrophoresis (MLEE) 

Genotypic methods. 

■ DNA fragment length polymorphisms of restriction fragments (e.g. by ribotyping, pulsed-field 
gel electrophoresis). 

■ Amplified DNA fragments (e.g. by random amplification of polymorphic DNA, repetitive 
element-PCR) – e.g. RAPD PCR. 

■ Amplified DNA fragment length polymorphism (AFLP, essentially PFGE with amplification). 

■ Natural polymorphisms (e.g. by multi-locus sequence typing [MLVA], multiple-locus variable 
number tandem repeat analysis, DNA microarray [Array tube], whole genome sequencing [SNPs, 
MLST, cgMLST etc]).





Towards identification of cholera cases for: rapid outbreak responses & 

to guide long-term policies and interventions. 

■ O antigen serogrouping (O1, O139, O37, …)

■ Biotyping (El Tor vs Classical)

■ O1 serotyping (Ogawa, Inaba, Hikojima)

■ Phage typing

■ Multilocus enzyme electrophoresis (MLEE)

■ Ribotyping

■ Pulsed-field gel electrophoresis

■ ctxB (B subunit of cholera toxin) RFLP or 
sequencing

■ tcpA (toxin coregulated pilus A) sequencing

■ Sequencing of other virulence genes ….. 

■ Multiple loci VNTR analysis (MLVA) 



A SNP based maximum likelihood phylogeny of the Chandigarh V. cholerae.

Abd El Ghany M, Chander J, Mutreja A, Rashid M, Hill-Cawthorne GA, et al. (2014



PCR Targets,

Species:

16srRNA

Serogroup:

O1/O139

Serotype:

wbe

Virulence:

cholera toxin (ctx),

zonula occludens toxin (zot)

accessory cholera enterotoxin (ace)

Resistance:

tetracycline resistance genotype (tetA). 

Geographically defined targets:

WASA1 - Latin America 7th Pandemic Wave 1

Molecular RDTs
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Real Time PCR

Plasmid design ctxB (cholera toxin) gene

and Outer membrane protein W (ompW)

Genesig Easy detection kits for:

Toxigenic Vibrio cholerae.

All V. cholerae subspecies.





Vibrio cholerae genome



■ RDTs 

■ Have limited usefulness for individual diagnosis among suspected cholera patients, 
unless the results of the test would influence on the immediate management of 
the case 

RDTs may be used for:

■ early outbreak detection, 

■ as a tool for an initial alert

■ monitoring of outbreaks

■ monitoring of seasonal peaks in highly endemic areas 

Areas where WGS are more appropriate (combined with good Epi data)

■ Low incidence and inter-outbreak periods 

■ Defining routes and patterns of long distance transmission

■ Connecting hotspots and understanding repeat patterns of disease

■ Fine mapping routes of transmission

■ Understanding carriage



Non-O1

O1, ET

Non-O1 O37

O1, ET

O1 and non-O1, 

TCP, CTX+, ET

+ VSP-1/2

+ O1 antigen

+ VPI-1 (TCP)

+ VPI-2 (nanH), CTXφ

ET = El Tor biotype

V. cholerae O139

Matthew Dorman

Biotype is unreliable

Biology

O1 and CTX are necessary but not sufficient
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Whole Genome Sequence

Resource 



Analyse data from anywhere

http://pathogen.watch








