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Table 4. Correlation matrix between the Dutch BRMO-classification and the German MRGN-classification 

system to define multidrug-resistant Gram-negative bacteria (MDRGNB) for 31,787 isolates of different bacterial 

species. 

 MRGN % BRMO % No 
MDRGNB 

4 

No 
isolates 

5  BRMO 1 BRMO/ 
CARB 2 

3MRGN 
3 

4MRGN 
3 

MRGN 
(All) 3 

Acinetobacter 
baumannii 98.6 100.0 5.9 100.0 81.6 80.1 442 

Citrobacter spp. 54.4 100.0 58.8 100.0 60.6 84.8 705 

Enterobacter cloacae 58.2 100.0 57.3 43.5 55.2 80.8 1,118 

Enterobacter spp. 12.5 100.0 16.7 0.0 12.5 94.8 288 

Escherichia coli 45.5 100.0 98.3 37.5 98.1 63.3 14,876 

Hafnia spp. 0.0 100.0 100.0 100.0 100.0 97.8 45 

Klebsiella oxytoca 21.3 100.0 60.9 66.7 61.5 95.7 1,960 

Klebsiella pneumoniae 61.7 100.0 99.0 85.3 97.3 74.2 3,455 

Klebsiella spp. 100.0 100.0 100.0 100.0 100.0 100.0 17 

Morganella spp. 33.3 100.0 67.0 100.0 75.0 81.5 271 

Proteus spp. 30.0 100.0 96.6 91.3 95.1 79.4 1,266 

Providencia spp. 62.5 100.0 100.0 100.0 100.0 67.3 49 

Pseudomonas 
aeruginosa 

92.8 100.0 34.7 94.0 66.0 80.1 5,856 

Salmonella spp. 11.6 100.0 100.0 100.0 100.0 15.2 112 

Serratia marcescens 36.4 100.0 100.0 28.6 44.4 98.0 781 

Serratia spp. 0.0 100.0 100.0 100.0 100.0 95.6 45 

Stenotrophomonas 
maltophilia 

0.0 100.0 100.0 100.0 100.0 94.0 501 

1 Percentage of BRMO also classified as MRGN (including 3MRGN and 4MRGN).  
2 Percentage of carbapenemase-producing BRMO also classified as 4MRGN. 
3 Percentage of 3MRGN, 4MRGN, and all MRGN also classified as BRMO. 
4 Percentage of isolates not classified as MDRGNB by both the Dutch and German definitions. 
5 Number of isolates included for the respective species. 

8.4. DISCUSSION 
When patients are transferred between hospitals, information regarding MDRGNB 
colonisation or infection must also be transferred to ensure continuous implementation of 
infection control measures. This is usually supported by indicating on antibiograms, which are 
included in the records of a transferred patient, whether the respective bacteria are multidrug-
resistant according to the national guideline. For cross-border healthcare, this implies that 
clinicians or infection control staff can interpret antibiograms according to guidelines from 
both countries or understand foreign ‘MDRGNB languages’. The aim of this study was to 
describe different classifications used in The Netherlands and Germany in order to estimate 
the risk, which might be caused when patients infected or colonised with MDRGNB are 
transferred across the border without recognizing the respective bacteria as multidrug-
resistant. 


