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Isolates origin 

 

 

Total 

isolates 

    

      esp positive 

  total           aVAN
R

 

  (%) 

����������������Enterocin production 

Total isolates        ent+        ent+/esp+ 

tested / esp+         (%) 

 

a) Hospital isolates 

Enterococcus faecalis 

      SIR study 

Enterococcus faecium 

� SIR study 

 

� Strains recovered 

      from other hospitals 

 

 

289 

 

     93 

 

     40 

 

156 

 

    

 

 60 (65)             - 

 

 22 (55)           1/4 

                

 72 (46)          70/142 

 

 

 

   66/45                44 (67)             35 

 

   40/22                 8 (20)               5 

 

   97/46                38 (39)             29 

 

b) Stool isolates from 

     healthy   individuals 

(E. faecium) 

 

 

36 

 

 

   -                  0/19 

 

 

    32/-                         1                    - 

 

c) Animal isolates  

          (E. faecium) 

Poultry meat 

          Pork 

   Poultry manure 

          Pig manure 

 

 

38 

 

1 

2 

16 

19 

 

   

 

    -                  0/1 

    -                  0/2 

    -                  0/1 

    -                  0/2 

 

 

     

      1/-                          - 

      2/-                          - 

  7/-                          - 

    16/-                          - 

d)     Sewage isolates 

(E. faecium) 

24     -                  0/5     15/-                          - 
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The donor strains The recipient Selection 
plates 

Transconjugants 
phenotype 

Mating 
rate/recipient 

 
        UW 3114 
         E. fc.  

 
JH2-2 

 
OTE/RIF 

 

 
ERY,OTE 

     
      3,28 x 10-5 

 
        UW 2981 
        E. fc.  

 
JH2-2 

 

 
OTE/FUS 

 
- 

                    
- 

 
        UW 2982 
        E. fc.  

 
JH2-2 

 

 
OTE/FUS 

 

 
- 

                     
- 

 
 
        UW 1978 
        E. fm. 

 
 

64/3 

 
VAN/RIF 

 
OTE/RIF 

 
OTE,VAN 

 
OTE,VAN 

                       
0,063 x 10-5 

0,031 x 10-5 

 
        UW 2384 
        E. fm.   

 
 

64/3 
 

 
VAN/RIF 

 
OTE/RIF 

 
OTE,VAN,ERY 

 
OTE 

                   
0,168 x 10-5 

0,179 x 10-5 

 
 
        UW 2834 
        E. fm.  

 
 

64/3 

 
VAN/RIF 

 
OTE/RIF 

 

 
VAN,OTE,ERY 

 
VAN,OTE,ERY 

                   
0,339 x 10-5 
0,349 x 10-5 

 
        UW 3308 
        E. fm. 

 
64/3 

 

 
VAN/RIF 

 
VAN,ERY 

                  
1,063 x 10-5 

 
        UW 3185 
         E. fm. 

 
             
              64/3 

 
VAN/FUS 

 
ERY/FUS 

 
 
- 

 
 
- 

 
        UW 3410 
        E. fc. 

 
 

JH2-2 

 
OTE/RIF 

 
ERY/RIF 

 
ERY,OTE 

 
ERY,OTE 

                   
0,0325 x 10-5 

0,0355 x 10-5 

 
        UW 2840 
         E. fc. 

 
 

JH2-2 

 
OTE/RIF 

 
ERY/RiIF 

 
- 
 
- 

                    
0,0122 x 10-5 
 0,0231 x 10-5 

 
        UW 3181 
        E. fm. 

 
 

64/3 

 
VAN/FUS 

 
OTE/FUS 

 
 
- 

 
 
- 

 
        UW 3183 
        E. fm. 

 
 

64/3 

 
VAN/FUS 

 
OTE/FUS 

 
VAN,OTE,ERY 

 
VAN,OTE,ERY 

 
n.d. 

 
n.d. 

 
         UW 3311 
         E. fm. 

 
 

64/3 

 
VAN/FUS 

 
OTE/FUS 

 
- 
 
- 

 
- 
 
- 

 
        UW 3440 
        E. fm. 

 
64/3 

 
VAN/FUS 

 
VAN 

                  
0,904 x 10-5 
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UW-Nr.         Town / County sample Van bac esp 
origin genotype

UW 2990 L. (Saxony) blood van A n.d. -
UW 1500 A. (North Rhine-Westfalia) / van A n.d. -
UW 2368 H. (Lower Saxony) / van A + +

           = UW 2987 E. (North Rhine-Westfalia) blood van A + +
UW 1984 B. (Baden-Württemberg) Trachea van A n.d. +
UW 2988 M. (North Rhine-Westfalia) blood van A n.d. -
UW 3409 T. (Baden-Württemberg) stool van A - -
UW 3405 T. (Baden-Württemberg) stool van A - -
UW 3317 U.K. / van A n.d. +
UW 3408 T. (Baden-Württemberg) stool van A - -
UW 3406 T. (Baden-Württemberg) stool van A - -
UW 2926 D. (North Rhine-Westfalia) urine susceptible n.d. -
UW 3268 E. (Bavaria) wound swab van A n.d. -
UW 3308 A. (Bavaria) wound swab van A - +
UW 3185 M. (Bavaria) stool van A - +
UW 3310 A. (Bavaria) wound swab van A n.d. +
UW 3264 B.W. (Hesse) urine susceptible n.d. +

UW 3180-1 C. (Saxony) stool van A - +
UW 3178 C. (Saxony) urine van A n.d. -

6011 Berlin clinical site van A - -
UW 3177 C. (Saxony) blood van A - -
UW 3071 W. (Bavaria) wound swab van A n.d. -
UW 3080 F. (Hesse) Trachea van A n.d. -
UW 3437 H. (Saxony-Anhalt) stool van A - +
UW 2957 H. (Saxony-Anhalt) / van A + +
UW 1679 Berlin2 stool van A - -

      UW 1342 Berlin2 stool van A - -
UW 786 N. (Bavaria) urine van A - +

UW 3274 G. (Lower Saxony) blood van A - +
UW 3076 G. (Lower Saxony) wound swab van A - +
UW 3262 W. (Bavaria) wound swab susceptible n.d. -
UW 2486 M. (Bavaria) urine van A n.d. -

    * L 283 L. (Saxony) clinical site van A - -
UW 3440 L. (Saxony) Sputum van A n.d. +
UW 3352 L. (Saxony) Sputum van A - +
UW 805 N. (Bavaria) blood van A n.d. +

UW 3078 I.O. (Rhine Land Pfalz) wound swab van A n.d. +
UW 2389 I.O. (Rhine Land Pfalz) urine van A n.d. +
UW 1803 P. (Brandenburg) urine van A - -

70/90 Berlin / van A - -
UW 1873 H. (Lower Saxony) rectal swab van A - -

2513 S. (Mecklenburg-Vorpommern) clinical site van A - -

U 200 M. (Saxony-Anhalt) clinical site van A - -
9542 no data / van A n.d. -

UW 3319 USA-1 / van A n.d. +
UW 3318 Australia-1 / van A n.d. -
UW 1497 A. (North Rhine-Westfalia) / van A - -
UW 3175 L. (Saxony) urine van A - -
UW 3002 L. (Saxony) Trachea van A n.d. +
UW 3311 L. (Saxony) blood van A - +
UW 3313 L. (Saxony) blood van A - +
UW 3316 The Netherlands3-1 / van A n.d. +
UW 1987 M. (North Rhine-Westfalia) wound swab van A + +
UW 3265 B.W. (Hesse) urine susceptible n.d. -
UW 3315 The Netherlands2-2 / van A n.d. +
UW 3314 The Netherlands1-1 / van A n.d. +
UW 3183 W. (North Rhine-Westfalia) blood van A + +
UW 2894 Berlin7 Sputum van A n.d. -

n.d., not determined
* the similarity analysis of the Sma I-macrorestriction patterns of these strains is shown in Figure 3.2  
Outbreak isolates from other countries are shown in grey. 
Subclusters B1, B2 and B3 are delimitated by dotted lines.

Table 3.3 Enterococcus faecium clinical isolates from different German hospitals* 



 
  

                    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UW-Nr.   Town / County sample Van bac esp 
origin genotype

UW 3273 G. (Lower Saxony) urine van A + +
UW 2683 S. (Mecklenburg-Vorpommern) urine van A + +
UW 2442 Berlin9 wound swab van A + +
UW 2413 Berlin8 wound swab van A + +
UW 2390 Berlin7 urine-catheter van A + +
UW 2383 Berlin6 blood-catheter van A + +
UW 3182 C. (Brandenburg) blood van A + +
UW 3181 C. (Brandenburg) blood van A + +
UW 3069 B. (North Rhine-Westfalia) wound swab vanB n.d. +
UW 1806 Berlin1 bronchiallavage van A + +
UW 931 G. (Lower Saxony) / van A + +

UW 1505 A. (North Rhine-Westfalia) / van A + +
������� UW 901 D. (Hesse) / van A + +

UW 3353 G. (Lower Saxony) urine van A + +
UW 2441 L. (Schleswig-Holstein) / van A + +
UW 2467 Hamburg blood van A + +
UW 1983 K. (Hesse) blood van A + +
UW 1978 K. (Hesse) wound swab van A - +
UW 2834 M. (Baden-Württemberg) wound swab van A + +
UW 2444 C. (Saxony) wound swab van A + -
UW 2384 E. (Brandenburg) urine van A + +
UW 3320 USA2-2 / van A - +
UW 2320 Berlin3 wound swab van A + +
UW 2321 Berlin4 / van A + +
UW 2322 Berlin5 urine van A + +
UW 2306 Berlin2 bronchiallavage van A + +
UW 2319 F. (Hesse) wound swab van A + +

n.d., not determined

Table 3.3 Enterococcus faecium clinical isolates from different German hospitals 



 
  

                    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UW-Nr.      Town / County sample Van bac esp 
origin genotype

UW 3433 H. (Saxony-Anhalt) stool van A - +
UW 3432 H. (Saxony-Anhalt) stool van A - +
UW 3431 H. (Saxony-Anhalt) stool van A - +

18912 no data / van A - -
UW 3000 M. (Bavaria) / van A - +
UW 2376 H. (Lower Saxony) / van A n.d. -
UW 3423 H. (Saxony-Anhalt) stool van A - +
UW 3471 H. (Saxony-Anhalt) wound swab van A n.d. +
UW 3422 H. (Saxony-Anhalt) stool van A - +
UW 3424 H. (Saxony-Anhalt) stool van A - +
UW 2780 H. (Saxony-Anhalt) stool van A n.d. -
UW 2787 H. (Saxony-Anhalt) stool van A n.d. -
UW 3427 H. (Saxony-Anhalt) stool van A + -
UW 3430 H. (Saxony-Anhalt) stool van A + -
UW 3435 H. (Saxony-Anhalt) stool van A + -

        3 UW 3436 H. (Saxony-Anhalt) stool van A + -
UW 3267 B.W. (Hesse) wound swab susceptible n.d. -
UW 3421 H. (Saxony-Anhalt) stool van A - +
UW 3438 H. (Saxony-Anhalt) stool van A - +
UW 3263 B.W. (Hesse) urine susceptible n.d. -
UW 2782 H. (Saxony-Anhalt) stool van A n.d. +
UW 3321 The Netherlands 2-3 / van A n.d. -
UW 1883 H. (Lower Saxony) rectal swab van A - -
UW 2737 H. (Saxony-Anhalt) stool van A n.d. +
UW 2818 H. (Saxony-Anhalt) stool van A n.d. +
UW 2699 H. (Saxony-Anhalt) stool van A n.d. +
UW 2700 H. (Saxony-Anhalt) stool van A n.d. +
UW 3428 H. (Saxony-Anhalt) stool van A + -
UW 3429 H. (Saxony-Anhalt) stool van A + -
UW 3434 H. (Saxony-Anhalt) stool van A + -
UW 3439 H. (Saxony-Anhalt) stool van A + -
UW 1889 H. (Lower Saxony) rectal swab van A - -
UW 1535 Berlin2 / van A - -
UW 1800 Berlin2 stool van A - -

UW 1530-2 Berlin2 / van A - -
UW 2490 H. (Baden-Württemerg) blood van A n.d. -
UW 1669 Berlin2 stool van A - -
UW 1536 Berlin2 / van A - -
UW 1711 Berlin2 stool van A - -
UW 1463 K. (Schleswig-Holstein) / van A - -
UW 1498 A. (North Rhine-Westfalia) / van A n.d. -
UW 2332 A. (North Rhine-Westfalia) stool van A - -

�������� UW 2059 J. (Thuringia) / van A - -
UW 2062 J. (Thuringia) / van A - -
UW 1699 Berlin2 stool van A n.d. -
UW 1674 Berlin2 stool van A - -
UW 1206 M. (Bavaria) / van A n.d. -
UW 1944 Hamburg stool van A - -
UW 2104 I. (Austria) / van A - -
UW 1534 Berlin2 / van A - -
UW 1445 no data / van A - -
UW 1924 H. (Lower Saxony) rectal swab van A + + -
UW 1448 no data / van A - -
UW 1208 Berlin4 / van A - -

n.d., not determined

Table 3.3 Enterococcus faecium clinical isolates from different German hospitals 



 
  

                    

 

 
 
 
 

0.0                              Heterogeneity 24.7%0.0                            Heterogeneity 25.6%            



 
  

                    

 

                       
UW-Nr. Ward sample   n  patients      bac esp 

origin
UW 3212 CVK 43 urine 2 - +
UW 3379 CVK 9 wound swab 2 - +
UW 3204 CVK 1 urine 2 - -
UW 3192 CCM 1 blood-catheter 1 - +

������������������ UW 3382 CVK 43 urine 2 + +
UW 2984 CVK 9 wound swab 2 - -
UW 3117 CVK 8 wound swab 1 + +
UW 2983 CVK 8 wound swab 1 + -
UW 3113 CVK 43 urine-catheter 2 - +
UW 2879 CVK 8 wound swab 2 - +
UW 3116 CVK 43 blood-catheter 2 + -
UW 3112 CVK 43 urine 2 + +

����������������� UW 2979 CVK 43 urine-catheter 2 - +
UW 3100 CCM 1 urine 1 - +
UW 3221 CVK 43 urine 2 + -
UW 3026 CVK 43 wound swab 11 + -
UW 3241 CVK 9 blood 4 + -

����������������� UW 3287 CCM 1 wound swab 2 - -
UW 2881 CVK 8 wound swab 18 - -
UW 3015 CCM 1 trachaeal-sekret 3 + -
UW 3294 CVK 43 blood 4 - -
UW 3029 CVK 43 urine-catheter 2 - +

���������������& UW 2840 CVK 8 wound swab 6 + +
UW 3300 wound swab - +
UW 3234 CVK 8 blood-catheter 1 + +
UW 3205 CVK 1 urine 4 + +
UW 3020 urine-catheter - +
UW 3021 urine-catheter + +
UW 3022 urine-catheter + +
UW 3385 CVK 43 urine 6 + +

��������������������& UW 3103 CCM 1 urine-catheter 2 + -
UW 3211 CVK 1 urine 2 + +
UW 3209 urine + -
UW 3397 CCM 1 sputum 3 + +
UW 3383 sputum + +
UW 3394 sputum + +
UW 3441 CVK 43 wound swab 2 - -
UW 3122 CVK 9 wound swab 2 - -
UW 3106 CVK 43 urine-catheter 1 - -

�������������������&� UW 3393 CCM 1 sputum 1 - -
UW 2878 CVK43 blood-catheter 1 - -
UW 3375 CVK 8 blood 3
UW 3377 CCM 1 wound swab 2 + -
UW 3380 CVK 43 sputum 1 - -
UW 3191 CCM 1 blood-catheter 5 + +
UW 3190 wound swab + +
UW 3018 blood-catheter + +

�����������������&�� UW 3017 wound swab + +
UW 3016 blood-catheter + +
UW 3296 CVK 43 Punktat 5 + +
UW 2904 CCM 1 wound swab 1 + +
UW 3305 CVK 8 wound swab 3 + +
UW 3218 CVK 43 urine-catheter 7 + +
UW 3378 CVK 8 wound swab 2 + +
UW 3290 CCM1 blood-catheter 11 + +
UW 3286 urine + +
UW 3189 blood-catheter + +
UW 3188 blood-catheter + +

���������������&��� UW 3187 blood + +
UW 3196 blood-catheter + +
UW 3195 trachaeal-sekret + +
UW 3193 blood + +
UW 3194 wound swab + +
UW 3198 wound swab + +
UW 3200 blood-catheter + +
UW 3197 CCM1 blood-catheter 3 + +

                       Figure 3.3 Similarity analysis of SmaI macrorestriction fragments of Enterococcus faecalis clinical isolates from SIR Study

0.0                              Heterogeneity 24.7%0.0                                                   Heterogeneity 24.7%            
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UW-Nr. Ward sample    n  patients      bac esp 
origin

UW 3047 CVK 43 urine-catheter 4 - +
� UW 3096 CVK 9 wound swab 3 - +

UW 2901 CVK 8 wound swab 4 - +
UW 3098 CVK 9 wound swab 1 - +
UW 3367 CVK 8 wound swab 3 - +

 UW 3056 blood - +
UW 3053 galle + +
UW 3054 CVK 8 wound swab 1 - -

! UW 2903 CCM 1 wound swab 1 - -
UW 3050 CVK 43 wound swab 1 + +
UW 3061 CVK 9 wound swab 5 - +
UW 3058 wound swab - +

# UW 3059 wound swab - +
UW 3060 wound swab - +
UW 3062 wound swab - +
UW 3057 wound swab - +
UW 2969 CVK 9 wound swab 3 - +
UW 2888 wound swab - +
UW 3097 wound swab - +

' UW 3048 CVK 43 wound swab 2 + +
UW 3052 CVK 8 wound swab 2 - -
UW 3092 CCM1 blood-catheter 2 - -
UW 2966 CVK 8 wound swab 3 - -
UW 3370 CCM 1 Punktat 4 + -
UW 3256 CVK 8 wound swab 2 + +

+ UW 3093 wound swab + +
UW 3281 CVK 43 urine-catheter 1 - -
UW 1806 Reference strain
UW 3252 CVK 43 urine-catheter 2 - -
UW 3259 CVK 9 wound swab 1 + -

2 UW 3283 CCM 1 blood-catheter 1 + -
UW 2900 CVK 43 blood-catheter 2 - -
UW 2884 CCM 1 wound swab 1 - +
UW 3365 CVK 9 wound swab 1 - -
UW 3045 CCM 1 wound swab 1 - -

( UW 3044 CCM 1 wound swab 1 - -
UW 3279 CVK 8 wound swab 2 - +
UW 3094 wound swab - -
UW 3278 CVK 8 wound swab 2 - -

; UW 3119 blood-catheter - -
UW 3255 CVK 8 wound swab 1 - -

0.0                                                        Heterogeneity 22.4%     

Figure 3.4 Similarity analysis of SmaI macrorestriction patterns of Enterococcus faecium clinical isolates from SIR Study*

*All isolates are susceptible to vancomycin, with the exception of UW 3048, UW 2900, UW 3365, UW 3045 and UW 1806 (reference-outbreak strain)  
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UW Nr. origin / material resistance to bac esp
 vancomycin

UW 3279 SIR study / wound swab sensitive - +
� UW 3255 SIR study / wound swab sensitive + -

UW 1669 Berlin2 / - VanA - -
 UW 3319 USA-1* / - VanA n.d +

 UW 3318 Australia-1* / - VanA n.d -
UW 3316 The Netherlands 3-1*/ - VanA n.d. +
UW 2737 H. (Saxony-Anhalt) / stool VanA n.d. +
UW 3321 The Netherlands 2-3*/ - VanA n.d. -

! UW 3432 H. (Saxony-Anhalt) / stool VanA - +
UW 3430 H. (Saxony-Anhalt) / stool VanA + -
UW 3370 SIR study / - sensitive + -
UW 3429 H. (Saxony-Anhalt) / stool VanA + -
UW 2059 J. (Thuringia) / - VanA - -

# UW 1535 Berlin2 / - VanA - -
UW 1924 H. (Lower Saxony) / - VanA + -
UW 3096 SIR study / wound swab sensitive - +
UW 3308 A. (Bavaria) / wound swab VanA - +
UW 3093 SIR study / wound swab sensitive + +

' UW 2957 H. (Saxony-Anhalt) / - VanA + +
UW 3183 W. (North Rhine-Westfalia) / blood VanA + +
UW 3422 H. (Saxony-Anhalt) / stool VanA - +
UW 2884 SIR study / wound swab sensitive - +

+ UW 3180-1 C. (Saxony) / stool VanA - +
UW 1342 Berlin2 / - VanA - -
UW 3053 SIR study / - sensitive + +

2 UW 3056 SIR study / blood sensitive - +
UW 3000 M. (Bavaria) / - VanA - +
UW 3097 SIR study / wound swab sensitive - +
UW 931 G. (Lower Saxony) / - VanA + +

UW 3181 C. (Brandenburg) / blood VanA + +
UW 2322 Berlin5 / urine VanA + +
UW 2368 H. (Lower Saxony) / - VanA + +

( UW 2442 Berlin9 / wound swab VanA + +
UW 2834 M. (Baden-Württemberg) / wound swab VanA + +
UW 2444 C. (Saxony) / wound swab VanA + -
UW 3320 USA 2-2*/ - VanA - +
UW 3317 UK / - VanA n.d. +

                             UW 3314 The Netherlands 1-1*/ - VanA n.d. +
UW 3060 SIR study / wound swab sensitive - +
UW 3440 L. (Saxony) / sputum VanA n.d. +

; UW 3078 I.O. (Rhine Land Pfalz) / wound swab VanA n.d. +
UW 3048 SIR study / wound swab VanA + +
UW 3050 SIR study / wound swab sensitive + +

n.d., not determined
* number denotes number of the epidemic clone according to Willems et al. (2001)
The outbreak strains from other countries are marked in grey

Figure 3.5 Similarity analysis of SmaI macrorestriction patterns of Enterococcus faecium clinical isolates (VanS and VanR)

0.0                                                        Heterogeneity 23.0%            
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