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Introduction

Cholera incidence for 100 000/inhabitants notified by OMS between 1st January

and 30 November 2022
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Introduction

The situation in Belgium 2012-2021 (NRC data - CHU Liege)
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Figure 1: Distribution of the different serotypes identified among 12
Vibrio cholerae strains isolated from stools between 2012 and 2021
(Belgian NRC report 2020-2021)
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Figure 2: Graph showing the rate of
presence of cholera toxin genes among
the twelve V. cholerae strains isolated
from stools. (Belgian NRC report 2020-
2021)
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Introduction

Vibrio spp. in water

e Non-toxigenic Vibrio cholerae and most Vibrio spp. are found in
aquatic environment and are
generally non-pathogenic

e A few species can cause sporadically illnesses such as wound
infections, otitis, bacteremia and gastroenteritis.

e  Recently, the number of reports of human infections, which can
be life-threatening, involving non-01, non-0139 V. cholerae and
other Vibrio spp. has increased in Northern Europe as in
Belgium and in France.

e \Waters for recreational use such as lakes and sea water are not
yet monitored for Vibrio spp.
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Vibriosis in Belgium
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Background: In recent years, there has been an universal increase in number of reports of Bacteraemia; gastroenteritis;
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Belgian cartography of water
poiNnts

The Belgian national reference center conducted a study, by doing a cartography
of Belgian water points for screening the presence of Vibrio spp. in a few
selected points to evaluate its possible impact on public health.
=>» Master thesis in biomedical sciences by Camille Philippe (Uliege)
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Sampling

» According to recent clinical cases of vibriosis and to the distribution of
recreational water locations, 8 areas were selected in Wallonia and Flanders
including the North sea.

@ Boerekreek 9982

@ Donkvijver 9700

@ Blaarmeersen 9000

¢» Donk lake 9290

¢ Knokke Heist 8300
Butgenbach lake 4750
Robertville lake 4950

+ Warfaaz lake 4900

« Sampling of water was done at each site once per month between May and

September 2021.
Use of a telescopic device for collection of 1 litre sample
» Water poured in sterile bottle, transported on ice and kept at 4°C until analysis within 24
hours.
« Temperature and pH of water measured and recorded at time of each
sampling.
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Material and Methods

Culture

e Most Probable Number (MPN) culture method: serial dilutions in alcaline peptone water (APW)

— Upon reception in the laboratory, for each sample of water, in triplicate:
= 10 mLand 100 mL were filtered (0.45 um) and filters were inoculated in 50 mL of APW.
= 10 ul, 100 pl and 1 mL were inoculated in 9 mL of APW
= All inoculated APW were incubated 18-20h at 41°C and further sub-cultured (10 uL) on thiosulfate citrate
bile saccharose agar medium (TCBS), then incubated 16-20h at 35°C.

Filters of : -
i il [+ | 100ml of water
el W w |w filtrated
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(RN directly in APW @ b o
N =3
100p1 of water =
W Uy " directly in APW @) MPN
From the procedure described by
. L J 10ul of water Schets et al, 2010
WA directly in APW

e Identification and estimated quantification of Vibrio spp

— Identification of growing colonies on TCBS by MALDI-TOF mass spectrometry + agglutination and PCR
—  The positive TCBS plates originating from the serial dilutions in APW, allowed the estimation of the concentration
of Vibrio spp in the different samples according to MPN interpretation.
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Flanders (Donk)

Results

= Results of culture on TCBS and Maldi-Tof MS identification
» No Vibrio sp. found in Walloon lakes (Butgenbach, Robertville, Warfaaz) and in one lake in

Inland water Coastal water

Blaarmeersen Donkvijver Boerekreek| Knokke-Heist
May / V. cholerae V. cholerae /
June / / V. cholerae V. cholerae

/ / / V. alginolyticus
July V. cholerae / V. cholerae V. cholerae

/ / / V. alginolyticus

/ / / V. parahaemolyticus
August / V. cholerae V. cholerae V. cholerae

/ / / V. alginolyticus

/ / / V. parahaemolyticus
September / / V. cholerae V. cholerae

/ / / V. alginolyticus

All Vibrio cholerae found
were Non O1, Non 0139,
CtxA -

All Vibrio
parahaemolyticus were
Tdh-/Trh-
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Results

Estimation of the concentration of Vibrio cholerae (non-01, non-0139) and Vibrio
SpP. (by Most Probable Number method, MPN) in four water points in Flanders

Blaarmeersen Donkvijver
(CFU/100mL) (CFU/100mL)

May / 240 (42-1000)
June 7,5 (1,7-20) /
July / /
August / 460 (90-2000)
September / /
Excellent quality Inland water Coastal water

(CFU/100ml) (CFU/100ml)
E.coli <500 <250
Intestinal enterococci <200 <100

Boerekreek Sea (Knokke)
(CFU/100mL) (CFU/100mL)
7,5 (1,7-20) /

240 (42-1000) 110 (18-410)

110 (18-410) 210 (45-420)

2400 (420-10000) >11000 (4200-400000)

460 (90-2000) 240 (42-1000)

Directive 2006/7/EC of the European
parliament concerning the management of
bathing water quality
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Post hoc test of Scheffé showed a statistically significant difference of the pH in Flanders
than in Wallonia (p=0.0009).
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Post hoc test of Scheffé showed statistically significant difference between the temperature
of water in Flanders and in Wallonia (p=0.0019)



Conclusion

» Our study demonstrate the presence of Vibrio cholerae (non-O1, non 0-
139) and Vibrio spp. at concentrations able to cause human infections in
different water points in the North of Belgium.

» Mean temperatures and pH were higher in Flemish selected locations than
in Walloon selected lakes. They can be favorable factors for the growth of
Vibrio spp. Other factors such as salinity should be also included in future
surveillance.

» This study supports the recommendation to include Vibrio spp. in water
qguality controls in order to define if water recreational activities are
harmless for humans in Belgium.
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