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REVISED ABSTRACT '

Objectives  Since the end of 2001, six laboratories for medical microbiology at German
university hospitals have been taking part in the GENARS-project (German Network for

imi i ce). These regularly send data obtained in the
laboratory routine to the central office of GENARS in Bonn. Here they are merged in the

database and analyzed. The goal of this investigation was to find out, if significant trends in the

development of antimicrobial resistance in GENARS hospitals are detectable.

Methods MIC values from species listed were determined for 25 antibiotics, considering all
relevant antibiotic classes: E. coli, E. cloacae, K. pneumoniae, P. mirabilis (ciprofloxacin, genta-
micin, ampicilin, pi and P. in, imipenem, ceftazi-
dime, gentamicin and piperacillin) and S. aureus (penicillin, oxacillin, erythromycin, doxycyclin
and linezolid). Only the values of non-copy strains of five GENARS hospitals entered the
statistics.

Results For many antibiotic-species-pairs no obvious trends could be detected. However some
species show continuous changes in their resistance rates. A highly significant increase in
ciprofloxacin resistant strains of E. coli and P. aeruginosa as well as for piperacilin with K.
pneumoniae could be observed. Detailed percentages of resistant strains for the 1% half of 2002
to the 1% half of 2004 are shown in table 1. For S. aureus strains resistant to oxacillin (MRSA)
increased significantly to a level of 11.6 % (table 1). In means for all GENARS hospitals the
resistance rate to oxacillin increased. Nevertheless, in two of these hospitals a clear decrease
was observed. The level of resistance and resistance development for all species evaluated can
vary considerably from hospital to hospital.

Conclusions In the time under observation, in GENARS hospitals for most of the selected
species and antibiotics no significant changes in antimicrobial resistance could be detected
Nevertheless, as shown for E. coli and P. aeruginosa resistance to ciprofloxacin and for S.
aureus resistance to oxacillin increased significantly. This demonstrates that an early detection of
any alterations in antimicrobial resistance by a is of great importan

INTRODUCTION AND PURPOSE l

Since the end of 2001, six laboratories for medical microbiology at German university hospitals
have been taking part in the GENARS-project (German Network for Antimicrobial Resistance
Surveillance). These laboratories regularly send data obtained in the laboratory routine to the
central office of GENARS in Bonn. Here they are merged in the database and analyzed. The goal
of this investigation was to find out whether significant trends in the development of antimicrobial

resistance in GENARS hospitals are detectable.

METHODS |

GENARS - funded by the German Federal Ministry of Health and Social Security — is a national
network for resistance . At present, six affiliated to univer-
sity hospitals are collecting data continuously for all clinical relevant pathogens in a widely
standardized and quality controlled way (1).

tests are performed by determination of minimal inhibitory concentrations (MICs) by
broth microdilution method according to DIN guidelines (2), one center provides data achieved by
the automated system VITEK 2.

Analysis was based on first isolates of E. coli, E. cloacae, K. pneumoniae, P. mirabilis, P. aerugi-
nosa and S. aureus from five centers, collected from January 2002 to June 2004. For each
species, analysis was focussed on five selected antimicrobials: Enterobacteriaceae: ampicillin
(AMP), ime (CTX), (CIP), (GEN) and (PIP); P. aerugi-
nosa: ceftazidime (CAZ), CIP, GEN, PIP and imipenem (IMP); S. aureus: penicilln (PEN),
oxacillin (OXA), erythromycin (ERY), doxycycline (DOX) and linezolid (LIZ). Resistance rates
were calculated for half year periods, using breakpoints according to DIN (3). Data analysis was
executed by WHONET software (4), significance tests were computed by Epi Info™(5).

The summary table shows that there are no significant changes in resistance rates for the
majority of the selected species-antibiotic-combinations within the period of observation.

The highlighted resuits will be investigated more closely as they indicate increases of resistance:

E.col: resitance rates of P P.omigoss: resiatancs s of P

RESULTS I

Al species samples are composed of isolates from any patient type as well as from all kinds of
specimens. The number of isolates collected per center varied due to differences in size and
structure of the hospitals. Table 1 gives a summary of the resistance rates over time in GENARS
hospitals for the selected species and antimicrobial agents:

Species Antibiotic 2002 1" half ~ 20022™ half 2003 1*'half  20032"half 2004 1* half
No. %R MNo. %R No. %R __ No_ %R ___ No. %R

Ampicilin 247 439 2 409 w420 e 427 s 445

Celotaxime 228 10 28 14 a4 10 s 13 8 16

E.coli Piperacilin 2265 262 2475 258 3101 264 3164 247 %85 260
Cprofioxacin 2087 96 s 115 oz 116 s 128 340 138

Gentamicin 279 45 o 48 s 52 a0 48 sy 51

Ampicilin s 004 s 895 w830 o 812 w779

Cofolaxime 32 269 ws 247 w5 265 o 240 w8 295

Eclacse  Piperacilin w8 251 ss 214 w5 246 @ 215 =0 258
Giprofloxacin 346 20 &7 13 &2 18 @8 20 w2 18

Gentamicn 7 43 o8 15 s 19 @ 16 w2 16

Ampicilin a1 924 0 882 @ 885 76 864 0 843

Cefotaxime 476 48 @ 41 20 24 7 64 w0 45

K pneumonice Piperacilin 473 154 @3 150 w9 154 7 210 &9 199
Giprofioxacin 47 33 w6 27 2 30 7 a2 @ 46

Gentamicin 47 39 ] 21 w47 w46

Ampicilln 7 280 w1 322 e 282 s 267 o5 302

Celotaxime 375 08 @ 13 e 11 ws 09 e 11

P.miabils  Piperaciin o1 78 40 57 e 65 w75 o 54
Ciprofioxacin 35 26 w40 e 38 37 es 62

Gentamicn 3 78 a5 104 o2 89 a5 86 6w 85

Ceoftazidme 143 90 77 62 @9 68 180 60 655 72

Cprofioxacin 1143 115 175 109 188 149 189 144 616 188

P.aoruginosa  Imipenem s 231 e 200 mes 189 iwe 162 1em 220
Gentamicn 1145 259 175 210 w0 282 e 204 168 218

Piperacilin 1134 106 12 101 w0 o7 e 88 tow 82

Penicilin w20 750 o 720 aes 734 4% 729 4 733

Oxailin s 90 e 100 e 108 439 109 w55 116

S.aueus  Eryhomycin %08 192 %200 186 31 212 Med 216 a9 218
Doxyoycine 2202 43 08 22 365 25 a7 22 s 25

Linezolid w3 00 00 35 00 %07 00 @3 00

Table 1: Resistance rates of selected species and antimicrobials in GENARS hospitals

in E.coli (top left)
P.aeruginosa (top right)
K. pneumoniae (bottom)
for the evaluated GENARS centers

Ciprofloxacin resistance increases in E. coli and P. aeruginosa (Fig.1). The difference in the
resistance rates are significant (Chi2 = 52.15; ps 0.001 for P. aeruginosa, Chi? = 25.9; pS 0.001 for
Eicol). The increase of the resistance rates is highly significant for E. cofi, but not for P.
aeruginosa (Chi2 = 24.34; pS 0.001), where the rates tend to vary from period to period. The
resistance rates for Klebsiella pneumoniae and piperacilin (Fig.1 bottom) differ significantly (Chi2
=14.66; p= 0.005) and the increase also is significant (Chi? = 9.98; p= 0.005 ).

The difference i the resistance rates are significant (Chi? = 14.8; p= 0.005) for methicillin resistant
S. aureus. This holds true for the increase as well (Chi2 = 13.88; p = 0.001) (Fig.2 top left).

GENARS

funded by
Federal Ministry of Health and Social Security

Oxacillin resistance increases in S. aureus if all centers are taken into consideration (Fig.2). How-
ever, the trend for all centers is dominated mainly by center B. The difference in the resistance
rates for center B are highly significant (Chi? = 18.7; ps 0.001). The increase of the resistance rates
is highly significant as well (Chi2 = 17.92; pS 0.001). Al figures for the tests for significance are

listed in table 2

variation of rates linear trend

Center ! i

Chi’ Chi P
Center A 8.95
Center B 18.70 17.92 <=0.001
Center C 721
Center D 17.40 11.97 <=0.001
Center E 6.68
Al 14.80 =0.005 13.88 <=0.001

Table 2: Significance of resistance rates and trends for MRSA

CONCLUSIONS

+  Within the period of observation from January 2002 to June 2004, for most of the selected
species and antibiotics no significant changes in antimicrobial resistance could be detected
in GENARS hospitals.

+ Significant increases of resistance rates were found for ciprofloxacin in E. coli and P. aerugi-
nosa, for piperacillin in K. pneumoniae as well as for oxacillin in S. aureus.

+ The level of resistance as well as changes in resistance rates may vary considerably from
hospital to hospital.

A prolonged study period is necessary to establish nationwide trends.

REFERENCES

(1) Huppertz K., Noll ., Wiedemann B. and the GENARS-group (2003). Antibiotic Resistance Surveillance on the Basis.
of High Quality Routine Data: for Antimicrobial Resist 0
Infection; \/ol. 9, Suppl. 1: 386.

9

(2002). Tel 8: Mikrod

Figure 2: resistance rates of oxacillin in S. aureus over time for complete sample (top left) and by center
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