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One Health EJP MedVetKlebs

• 2018-2020

• 6 European countries: France, 

Italy, Ireland, Austria, Denmark, 

Netherlands

• IP, INRA, ANSES, AGES, 

SSI, DTU, UCD, IZSAM, NCOH, 

NUIG

MedVetKlebs is a multidisciplinary international project that aims to 

define the ecology of Klebsiella pneumoniae and the sources of 

infections of humans and animals in order to investigate 

transmission routes and to find an optimal way to control them.



One Health EJP MedVetKlebs

MedVetKlebs aims to improve of public and animal health through a 

better control of Kp infections by:

1. Developing and harmonizing detection and isolation methods;

2. Ensuring a broad sampling of ecological niches and deep 

sampling of potential sources;

3. Performing genomics analysis and transmission modeling, 

including development of new methods for source attribution 

and risk assessment.



MedVetKlebs: workflow

Plate-culture method 

optimization
Broad sampling 

>2000 samples

Phenotipic 

chacterization of AMR
MALDI-TOF MS 

identification
zkir Real Time PCR

Genomic 

chacterization of AMR
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Evaluation and Optimization of culture based method
Productivity, Selectivity and Specificity calculated for 3 different

selective media according to ISO 11133:2014

• Simmons Citrate Agar + Inositol (SCAI)  (IZSAM, Italy)

• Klebsiella ChromoSelect Selective Agar base (Sigma-Aldrich, 

Missouri, USA)

• Chromatic Detection chromogenic agar plate (Liofilchem, Italy)

• 50 Klebsiella spp. Reference Strains from Institut Pasteur

• 8 strains of closely related species

• A non – selective agar for comparison e.g. Nutritive agar (IZSAM, 

Italy)



MedVetKlebs: WP1

Scai agar Ingredients Quantity

BASIC MEDIA Sodium citrate 2.0 g

Sodium chloride (NaCl) 5.0 g

KH2PO4 1.0 g

Ammonium dihydrogen phosphate 

(NH4H2PO4)
1.0 g

Magnesium sulphate 0.2 g

Bromothymol blue 0.08 g

Agar 12 g

Sterile deionized water 1.000 ml

SUPPLEMENTS Myo-Inositol 1.0 g

Sterile deionized water 100 ml
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SCAI

LIOFILCHEM 

CHROMATIC 

DETECTION

CHROMO 

SELECT 

SIGMA-

ALDRICH



The 3 media were compliant for productivity, Pr value was >0.5 for 

almost all target strains and showed similar productivity.
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For selectivity (SF), 7 non target strains (Cronobacter spp., Citrobacter koseri, Citrobacter

freundii, Serratia marcescens, Serratia liquefaciens, Serratia rubidaea, and Pantoea agglomerans) 

were tested on the SCAI and Klebsiella ChromoSelect selective agar.

Media did not comply with the 

selectivity criteria (SF >2) for most 

of the non target strains 

considered; 

Klebsiella ChromoSelect agar was 

selective for Cronobacter spp. 

and Citrobacter freundii.

Id strain species 
Scai Sigma 

SB539 Enterobacter aerogenes 
-0,11 -0,10 

SB538 Enterobacter aerogenes 
0,00 0,11 

SB3629 Enterobacter aerogenes 
0,49 0,15 

3428LN18 Cronobacter spp. 
9,58 0,05 

3556LN18-3 Citrobacter koseri 
0,50 -0,54 

3656LN18-10 Serratia marcescens 
-0,29 0,09 

4726LN18-5 Serratia liquefaciens 
0,33 0,89 

4726LN18-9 Serratia rubidaea 
0,20 0,26 

5136LN18-3 Pantoea agglomerans 
0,11 0,33 

5136LN18-5 Citrobacter freundii 
3,96 0,31 
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Regarding specificity, the selective media tested showed variable results regarding the 

morphological features of observed colonies, based on the nontarget strains considered. The 

selective media, indeed, allowed the growth of some non-Klebsiella species strains, and in few 

cases, colonies were morphologically similar to the target strains. 

Growth of 4 non-target 

microorganism on different

media compared to the 

target Klebsiella pneumoniae

(a); Citrobacter freundii (b); 

Cronobacter spp. (c); 

Serratia rubidaea (d); 

Serratia marcescens (e). 

Selection of SCAI medium 

for the detection of Kp



MedVetKlebs: WP1

• We compared two 

temperatures (37°C and 

44°C) for the incubation 

of SCAI plates

• A slightly higher 

percentage of positive 

samples was recorded 

following incubation of 

SCAI plates at 44°C

dx.doi.org/10.17504/protocols.io.baxtifnn)



Kp: Detection from foods

• 25 g or 25 ml of 

analytical portion+ 

225 ml of Buffered 

Peptone Water 

(BPW).

• For analytical 

portions < 25 g/ml, 

add to the analytical 

portion a volume of 

BPW to maintain a 

weight/volume ratio 

of 1:10.



Kp: Detection from foods

Mix the sample for 60 seconds

using a stomacher or manually

Incubate 

Enrichment

Broth at 37° C

For 18-24 h



Kp: Detection from water 

samples

• Samples of seawater or wastewater (250 ml)

• Laboratory Filtration system with Vacuum Pump and 

0.45 µm nitrocellulose membrane.

• Filter + 225 ml BPW.

• Incubation of enrichment broth at 37 °C for 18-24 h.



Kp: Detection from animals

• Samples of faeces, brain, intestine, 

tissues and other diagnostic samples.

• 25 g or 25 ml of analytical portion+ 225 ml of 

Buffered Peptone Water (BPW).

• For analytical portions < 25 g/ml, add to the 

analytical portion a volume of BPW to 

maintain a weight/volume ratio of 1:10.

• Incubation of enrichment broth at 37 °C for 

18-24 h



Kp: Detection from 

environmental samples

• The sponge is ready to use and 

is hydrated with 10 ml of diluent 

or Dey Engley neutralizing 

broth for environmental 

surfaces sampling.

• After surface sampling add 90 ml of BPW to 

the sponge and incubate at 37 °C for 18-24 h 



Kp: Plate-culture

After Incubation of BPW 

at 37° C

Streak 10 µl loop on 

SCAI plates or other

selective media

Incubation of 

plates at 44 °C

for 48 h



Kp: Selection of suspected

colonies



Kp: Selection of suspected

and typical colonies

At 44 °C  less 

interferences 

caused by 

other bacterial 

species



Kp: Selection of suspected

and typical colonies

• Selection of 5 presumptive colonies

(if present) or all the colonies if <5

• Sub-culture onto Nutrient agar

• Plates incubated at 37 °C for 24h to 

obtain single pure colonies



Kp: Identification

Enterotube

API20E

VITEK2 Biomeriuex



Kp: Identification

VITEK2 Lab. Report



Kp: Identification

VITEK2 Lab. Report

K. oxytoca K.pneumoniae



Kp: Identification

MALDI-TOF MASS 

SPECTROMETRY



Kp: Identification



Kp: MALDI-TOF Spectra



MedVetKlebs: some results

Raw milk: 6,2 %

Environment

(food production): 63 %

Human faeces: 7,1 %

Animal faeces: 9,6 %

Vegetables: 3,2 %

Chicken meat: 22,3 %
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MedVetKlebs: some results

Seawater: 46,6 %

Sand: 25,9 %

Live bivalve mollusks: 24 %

Onions: 12,7 %



MedVetKlebs: some results

Presence of Klebsiella pneumoniae in sand and seawater

for bathing along the Abruzzo Region shoreline



MedVetKlebs: some results

• National and Regional Plan for surveillance of disease

in Wild Fauna

• 420 wild animals (18 mammals’ and 15 birds’ species)

• 457 diagnostic samples including faeces (n = 316), 

intestine (n = 95) and brain (n = 46)

• 106 Klebsiella spp. isolates collected (85 were Kp)



MedVetKlebs: some results
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