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SUMMARY

Extended-spectrum $-lactamase (ESBL) production was determined by both DDSM
and E test in 58 (75.3%) Klebsiella pneumoniae and 19 (24.7%) Klebsiella oxytoca strains
isolated from hospitalized patients. Ceftazidime (CAZ), ceftriaxone (CRQ), cefepime
(FEP) and aztreonam {ATM) disks were placed 25 mm (center to center) from the amoxi-
cillin-clavulanic acid (AMC) disk in DDSM. A ratio of ceftazidime MIC (Minimum Inhi-
bitory Concentration)/ceftazidime+clavulanic actd MIC (TZ/TZL) equal to or greater than
8 indicates the presence of ESBI. enzymes in E test. ESBL positivity in Klebsiella spp. was
detected by E test and DDSM to be 55.8% and 46.8%, respectively. ESBL. positivity by
ATM (97.2%) and FEP (88.9%) disks was statistically higher than CRO (72.2%) and CAZ
(58.3%) disks (p<0.05). Although, ESBL was detected in a greater number of strains with
the E test than DDSM, this was not statistically significant {p>0.05).

The results showed that both E test and DDSM were practically useful for detection of
ESBLs in Klebsiella spp. - '

OZET

Klebsiella suslarinda ¢ift disk sinerji yontemi ve E test ile geniglemis spektrumlu 3-lak-
tamaz (GSBL) varligimn aragtirilmast,

Hastanede yatan hastalardan izole edilen 58 (% 75.3) Klebsiella pneumoniae ve 19
(% 24.7) Klebsiella oxytoca sugunda genislemis spektrumlu -laktamaz olusturma ¢ift disk
sinerji yontemi (CDSY) ve E test ile arasturlmugtir. CDSY da seftazidim (CAZ), seftriak-
son (CRO), sefepim (FEP} ve aztreonam (ATM) diskleri, amoksisilin-klavulanik asit
{AMC) diskine merkezleri arasindaki nuzaklik 25 mm olacak gekilde yerlegtirilmistir. E test
ile seftazidim/seftazidim-klavulanik asit {TZ/TZL) MIK (Minimum Inhibitér Konsaniras-
yon) orant 8§ ve tizeri degerler GSBL porzitifligi olarak deferlendirilmistir.

Klebsiella suglannda GSBL pozitifligi E test ve CDSY ile sirasiyla % 55.8 ve % 46.8
oraninda butunmusgtur. ATM (% 97.2) ve FEP (% 88.9) disklerinde GSBL pozitifligi, CRO
(% 72.2) ve CAZ (% 58.3) disklerine gore istatistiksel olarak daha yiksek bulunmugtur
(p<0.05). GSBL varhs, E test ile daha fazla sayida sugta saptanmasina ragmen CDSY ile
arasinda istatistiksel olarak anlaml bir fark bulunmamugtir (p>0.03).

Her iki testin de Klebsiella suglarinda GSBL varhim aragtirmak icin kullanifabilece-
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gi sonucuna varskmigtr,
INTRODUCTION

As important agents of hospital infection, Klebsiella strains are responsible for 8-15%
of nosocomial infections. Most of these strains are multiple-drug-resistant (9,10). The most
important mechanism in resistance to $-lactam antibiotics is the production of the [3-lacta-
mases (4). Extended spectrum beta-lactamases (ESBL) positive strains are resistant to ce-
fotaxime and aztreonam besides penicillins and first generation cephalosporins (3,4).
ESBL-producing strains can not be detected by routine disk diffusion method (1,2,3,11).
ESBL (in strains with hospital origin, especially) easily can be identified by antibiograms
having special disk location or E test method.

In this study, the ESBL activity has been investigated in Klebsiella strains by both E
test and double disk synergy method (DDSM).79

MATERTALS AND METHODS

Klebsiella spp. (n=77) were isolated from intensive care unit of Ondokuz Mayis Uni-
versity Medical Faculty during 1999. The organisms were identified by API 32 E semi-
automatic system (Bio-Merieux), Strains were as follow: K pneumoniae 58 (73.3%),
K.oxytoca 19 (24.7%). These strains were isolated from the cultures of urine (38), blood
(21}, exuda (13), sputum (2), and cerebrospinal fluid (1}.

Detection of ESBL activity in Klebsiella with DDSM: Broth cultures of strains we-
re adjusted to 0.5 McFarland standard and spread over Mueller-Hinton agar (Difco) plates.
20/10 pg amoxicillin/clavulanic acid (AMC) disks were placed in the center of plates and
30 pg ceftazidime (CAZ), ceftriaxone (CRO), cefepime (FEP}, cefoxitin (FOX), aztreonam
(ATM) and 10 pg imipenem (IPM) disks (Oxoid) were placed at a distance of 25 mm from
center to center (13,14). After 16-18 hours incubation at 37°C, enhancement of inhibition
zones of the oximino beta-lactam antibiotics towards to AMC disk or presence of inhibiti-
on zone in the middle disks were interpreted as indicative of presence of ESBL (13,14,17).

Detection of ESBL activity in Klebsiella strains with E test: Cultures at the McFar-
land 0.5 turbidity, were spread over Mueller-Hinton agar (Difce). Approximately 10-15 mi-
nutes later, E test strips (AB Biodisk) including ceftazidime (TZ) and ceftazidime+clavu-
lanic acid (TZL) were applied to plates. After 16-18 hours incubation at 35°C, minimum
inhibitory concentrations (MIC) were evaluated, and recorded. According to the test pro-
cedure, the 8 or higher MIC ratio of TZ/TZL was interpreted as ESBL positivity (1,18).

The Kappa statistics was used for agreement between two methods. The agreement
was explained as Cohen Kappa. Moreover, defining of ESBL by two method was compa-
red with chi-square (X?) test.

RESULTS

The ESBL-production was found in 36 (46.8%) and in 43 (55.8%) Klebsiella strains
by DDSM and B test respectively (p>0.05). 29 strains gave positive and 27 strains gave ne~
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gative results by both methods for ESBL production. Seven negative strains by E fest we-
re found to be positive by DIDSM and 14 negative strains by DDSM were found to be po-
sitive by E test. According to the Kappa test agreement the value of Cohen Kappa (X) was
found as 45% between E test and DDSM. Results of both two tests were compared with
regard to agreement. The E test and DDSM agreement was found 81% (k=0.81) and 64%
{xk=0.64), respectively, when compared with total result of two fests.

Qut of 36 ESBL positive strains by DDSM, enlargement of inhibition zones were de-
tected in 35, 32, 26 and 28 strains around ATM, FEP, CRO and CAZ disks, respectively
(Table 1). Thus, ATM and FEP were found to be significantly more useful than CAZ and
CRO in detection of ESBL production (p<0.03).

Table 1. ESBL detection in DDSM by
individual beta-lactam antibiotics.

Antibiotic n %
Aztreonam (ATM) 35 97.2
Cefepime  (FEP) 32 88.9
Ceftriaxone (CRO) 26 72.2
Ceftazidime (CAZ) 21 583

The ESBL was detected in 18 (50%) of 36 strains by all of four disks in DDSM. In two
strains only ATM disk gave positive results. ESBL production was detected by two or three
disk combinations in remaining strains. .-

DISCUSSION

Resistance due to inducible chromosomal or extended spectrum TEM and SHV beta-
lactamases in the nosocomial strains generally can not be identified by routine antibiogran
tests. To show the resistance, a special setting of antibiotic disks is necessary {(2,11,14,18).

Tt was established that outbreaks from ESBL producing Klebsiella spp. have been as-
sociated with the use of 3™ generation cephalosporins (ceftazidime, especially) (22). Dec-
reasing of 3% generation cephalosporin usage reduces the resistant strains. Some reports
suggest that, resistance to CAZ certainly is important for determining of ESBL-producer
strains (18).

In our hospital, the ESBL production has been detected in 66 (51.2%) of 129 E.coli
and 107 (83.6%) of 128 K. prneumoniae strains; and in the same strains ESBL production
has been detected in 55.5% of K.preumoniae, in 15.5% of E.coli by E test by Leblebiciog-
1u et al. {16). In table 2 some studies related with ESBL production were given.

Tallis et al. (21) from Tsrael showed ESBL production in 69% of 68 nosocomial K.pre-
umoniae strains by E test. ESBL production was detected as 13% in Klebsiella spp. isola-
ted from 4 patients with disk diffusion method in China (12). In Klebsiella strains ESBL
production was found to be 49%, 31%, 24%, 17%, 16%, 9%, 1% in Portugal, Belgium,
France, Italy, Holland, Germany, and Spain, respectively (19). In our country, this rate is
between 44-47%.
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Table 2. ESBL-positivity in Klebsiella strains..

Bacteria (n) DDSM* E test
Reference n % n Yo
Cokea and Tekeli (6) K. pneumoniae (36) 16 44 - -
Kaygusuz et al (15} K.pneumoniae (127) 89 7¢ - -

K.oxytoca (25) 15 60 - -
Giitay et al (11} K pneumoniae (44) 39 44 - -
Akata (2) K.pneumoniae (27) 12 44 - -
Abacioglu et al (1) K.pneumoniae (24) i5 62.5 12 50
Eskittirk et al (8) Klebsiella spp (46) 24 52 24 52
Leblebicioglu et al {16) K.pneumoniae (128) 71 555 - -
Derbentli et al (7) K.pneumoniae (35) 14 40 - -
Kaleli et al (14) K. pneumoniae (38) 18 47 - -
Tallis et al (21) K.pneumoniae {68) - - 47 69
Peterson ef al (20) K.pneumoniae {25) 15 60 - -
Andrzejewska et al (5) K.pneumoniae {52) 21 40.4 - -
Hoetal (12) Klebsiella spp (472) 61 13 - -
In our study Kiebsiella spp. (77) 36 46.8 43 558

*DDSM=Deuble Disk Synergy Method.

Although we found higher rates of ESBL production by E test compared with DDSM
the difference was not significant. In conclusion we suggest that both E test and DDSM sho-
uld be used together but not separately to get higher rates of ESBL production in Klebsiel-
la spp. Bspecially, the use of DDSM alone is not enough to detect the ESBL production.
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