American Journal of Microbiology 2 (2): 35-39, 2011
ISSN 1948-982x
© 2011 Science Publications

Strains of Klebsiella Pneumoniae from Intensive Care
Unit Producing CTX-M-15 Extended Spectrum Beta L actamases

Yroha, I.R.,'A.E. Oji, ’A.E. Nwakaeze,
*T.E. Ayogu,'F.N. Afiukwa,?P.C. Ejikeugwu andC.O. Esimone
'Department of Applied Microbiology,

Ebonyi State University, P.M.B. 053, Abakaliki, Miig
“Department of Pharmaceutical Microbiology and Bibtelogy,
Nnamdi Azikiwe University, P.M.B. 5025 Awka, Nigari
3Department of Food Science and Technology, Schiobéchnology,
Institute of Management and Technology, P.M.B. @07
Enugu State, Nigeria

Abstract: Problem statement: Resistance to third generation cephalosporinstdwequisition and
expression of Extended SpectryprLactamase (ESBL) among Gram-negative bacterianigshe
increase. Infections involving extended spectruniablactamase bacteria are associated with
significant morbidity and mortality. Therefore, éttions due to ESBL isolates continue to pose a
serious challenge to infection management worldwigiace screening for ESBL is not a common
practice in hospitals in Enugu state, this studys wadertaken to characterize ESBL geneX.n
pneumoniaestrains from intensive care unit of the UniversifyNigeria Teaching Hospital (UNTH)
Enugu. Approach: Over a period of 29 months, 57 patients out of td€eiving treatment in the
intensive care unit of the University of Nigeriaabhing Hospitals Enugu were found to be infected
with extended-spectrufd-lactamase-producing strains I&f pneumoniaeSpecies identification df.
pneumoniaestrains was performed by Standard Microbiologyhads and re-confirmed by MALDI-
TOF technology. Phenotypic characterization of Betsl Spectrum Beta Lactamase (ESBL) was
determined by double disc synergy test and presehE&BL genes was determined by specific PCR.
Results: All ESBL producers were positive in a PCR facry.v.1 cluster and on sequencitgacrx.

w15 were found to be present. Genotypic charactedmatf extended spectrum beta-lactamase
producing K. pneumoniaeshowed that all isolates carried CTX-M-15and SH&hes, 41(71.9%)
carriedaac (6')-Ib-cr andblapya.1. 19(33%) carriedlargy. ISEcplwas found upstream and ORF 477
downstream oblacrx.y, in all strains. Random amplified polymorphic DNAadysis grouped the
strains into two clonal groups- A and B and majodf the strains belong to clonal group A (n = 42).
Conclusion: This study shows for the first time the present&®BL genes irk. pneumoniadrom

the ICU of UNTH Enugu and therefore strongly butessthe need for regular screening for ESBL-
producing bacteria in clinical specimen in ICU antder wards in Nigerian hospitals.
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INTRODUCTION Enterobacter spp. and Psuedomonas aeruginosa
(Gniadkowskiet al, 1998). ESBLs of the CTX-M-type
Resistance to oxyimino-cephalosporins such a#ave less than 40% homology with TEM and SHV
cefotaxime, ceftriaxone or ceftazidime is a growing(Carton and Coque, 2006). CTX-BHactamases are
problem in the treatment of nosocomial infectionsl a rapidly disseminating to different geographical aare
is often caused by the production of Extended $pett including many parts of Europe, Asia, Africa ane th
B- Lactamases (ESBLs) (Paterseinal, 2003). ESBLs Americas (Al-Agamyet al, 2006). Epidemiological
are frequently identified ifK. pneumoniaéut also in  reports demonstrate that some enzymes are more
other species such ag. coli Citrobacter spp., frequent than others and the predominant enzymestyp
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vary with country and the diverse CTX-M-types often MATERIALSAND METHODS

exist within a single country (Livermoret al, 2007; ] ] ] ) .

Coque et al, 2002). Klebsiella spp. particularlyk. ~ Collection of bacteria strains: Fifty-seven isolates
pneumoniaeis an important cause of nosocomial ©f ESBL producingK. pneumoniaewere isolated
infections and the main population at risk are @ées from 140 patients receiving treatment in the ICU of

and immunocompromised hosts. An outbreak otUNTH Enugu over a period of 29 months. ESBL

multiple resistantKlebsiella which causes systemic (psrggi uaﬁ:ggsK'lﬁﬂrenur?108n)'a?.maessée&?r:/ke:;eldsggr}ei”Cveere
infections and death has been wildly reported P i b

X collected from male and female patients within dge
(Podschum and Ullmann, 1998Klebsiella became 5046 of 9.97 years and were characterized using

resistant to broad-spectruilactam antibiptics dge 10  standard microbiology techniques and re-confirmgd b
the emergence and spread of plasmid-medidied MALDI-TOF (NCCLS, 1997; Laurat al, 2010).
lactamases such as Extended Spectfihactamases

(ESBLs) and has been associated with infectiorPhenotypic characterization of ESBLs: Extended
acquired in the Intensive Care Units (ICU) (Tenoverspectrum beta lactamases were determined by the
and Hughes, 1996). The frequent use of antimictobiaDouble Disc Synergy Test (DDST) method. This was
agents in ICUs increases the likelihood of infectio performed by placing disks of ceftazidime, cefotaej
with resistant strains (Jolet al, 1983; Pessoa-Silvet  Ceftriaxone, cefepime and aztreonam (30 pg each) at
al., 2003). An increasing emergence of multidrugdistance of 15 mm (center to center) from a disk
resistance amongKlebsiella pneumoniaeosocomial ~ containing amoxicillin plus clavulanic acid (20 af@
isolates has limited the therapeutic options foe th H9) respectively (Pitoudt al, 2004).

treatment of the intra-hospital infections causgdHis
opportunistic  pathogen. A  multidrug resistance
phenotype results from the progressive accumulaifon
different mechanism of resistance in the sam
microorganism, including high-level production of
Extended-Spectrurfi-Lactamases (ESBLs). No data on Detection of ESBL gene by PCR: Genes for TEM,
genotype of ESBL fronK. pneumoniags available in  SHv, CTX-M, OXA-1, aac (6')-lb-cr, ISEp-1 and

this region of Nigeria. Therefore, this study wasORF 477 beta lactamases was determined by PCR
undertaken to characterize ESBL genes [a using specific primers as described by (Schlesfirge
pneumoniae strains from intensive care unit of al., 2005; Karisiket al, 2006; Parket al, 2006;
University of Nigeria Teaching Hospital (UNTH) Enug  Eckert et al, 2006) with primers shown in Table 1.

Isolation of genomic DNA: Genomic DNA of the
ESBL producingk. pneumoniagvas prepared using the
Nucleospin Kit (Macherey and Nagel, Germany)
&ollowing manufacturer’s instructions.

Table 1: Primers used in this study

Primer Sequence Amplicon size Source
TEM-seq ATAAAATTCTTGA Yun-Taeet al (2006).
860 bp

TEM-rev GACAGTTACCAATGCTTAATC
SHV-seq TCGTTATGCGT

TATATTCGCC 776 bp Yun-Taeet al (2006).
SHV-rev GGTTAGCGTTGCCAGTGCT
CTX-M-seq CGCTTTGCG

ATGTGCAG 730 bp Yun-Taeet al (2006).
CTX-M-rev ACCGCGATATCGTTGGT
OXA-1-fw GGATAAAACC

CCCAAAGGAA 369 bp Karisiket al (2006).
OXA-1-rev TGCACCAGTTTTCCCATACA
ISEcp1-5 TTCAAAAAGC

ATAATCAAAGCC Variable Eckeret al. (2006).
MA1-rev ACYTTACTGGTRCTGCACAT
CTX-M-1-540 GCGTGATACCACTTCACCTC 460 bp This study
orfd77-rev GAAGGAGAACC

AGGAACCAC 482 bp This study
aac6-lb-fw TTGCGATGCTCTA

TGAGTGGCTA Parket al (2006).
aac6-lb-rev CTCGAATGCCTGGCGTGTTT
RAPD-1290 GTGGATGCGA Appleford and Denman(1979).
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Amplified PCR products were separated on 0.8%PCRs for ISEpl upstream and ORF 477 downstream
agarose gels at 100 Volts, stained with ethidiumwere positive in all strains Table 3. PCRs for TkMre
bromide and visualized under UV illumination. positive in 19(33%) of the isolates while OXA-1-daac
Appropriate positive and negative controls weredige (6') Ib-cr B-lactamase genes were positive in the majority
all cases. of ESBL isolates 41(71.9%).
SHYV beta lactamases was found to be present in all

Randomly Amplified Polymorphic DNA (RAPD) the strains as expected. RAPD analysis of positive
analysis. RAPD was performed with all positive ESBL strains for clonal relatedness grouped owirsr
ESBL K. pneumoniaetrains with a single primer 5’- jnto two clonal groups (A and B). Clone A was by fa
GTGGATGCGA-3' (Appleford and Denman, 1979). the most frequent clone and found in 42(73.6%). PCR
Amplified PCR products were separated on 1.5%egylts in relation to clonal type are presentedable
agarose gels at 75 Volts. 4. The association of CTX-M-1 cluster genes to TEM,

OXA-1 and aac (6')-Ib-cr is stronger in Clone A

RESULTS ESBLs than in other clonal types (Table 5).

As shown in Table 2 5K. pneumoniaestrains
were ESBL positive, 39(68.4%) were samples from DISCUSSION
urine and 18(31.6%) were from sputum. 24(42.2%) In the present study, we characterized strains. of
were from male patients while 33(57.8%) were from e harbouri ' CTX-M-15 ESBL i th
female. Greater proportion of ESBL was isolatednfro pneumoniae harbouring ) in e
patients between the ages of 22-30 years 36(63A1%6). intensive care unit of UNTH_ in So_uth_eastern, Nigeri
all the 57 strains oK. pneumoniaegave an amplicon where there is no record of investigation of molacu
using primers that amplified all currently known)XcM-  epidemiology of ESBLK. pneumoniae Nosocomial
genes. Subsequently a PCR specific for CTX-M-1tetus bacterial infections constitute a substantial caa$e
gene was performed and was positivallirstrains.  morbidity and mortality in developing countries Buas
Nigeria.K. pneumoniaés known to be one of the major

Table 2: Demographic AND Patients DATA organisms causing nosocomial infections within the
Nos of positive ESBL 57.00 hospital and has also been implicated in community
Nos of female patients 33.00 acquired ESBL. The observation of ESBL produding
Nos of male patients 24.00 neumoniasstrains in this study is very alarming and
Age range of patients 9-79 p_ . y . y L 9
Patients below 30 years of age 36.00 this could be attributed to the indiscriminate and
Mean age of patients 27.20 widespread use of antibiotics, particularly betetden
Isolates from Urine 39.00

Isolates from sputum 1800 antibiotics in this unit of the hospital.

This misuse of antibiotics might have contributed

Table 3: Frequency of occurrencefeflactamase genes to the emergence of ESBL. Fifty-seven multiple

B- lactamase genes Number positive resistantK. pneumoniaestrains were isolated in the
CTX-M-1 57 intensive care unit of UNTH Enugu; all strains Kf
'355%7 2; pneumoniaewere found to be Producing Extended
SHV 57 Spectrum Beta Lactamases (ESBLs), which harbored
(T)E('X_l_ 29 ESBLs of the CTX-M-1 cluster. These results further
aac(6)-Ib-cr 41 emphasize that this enzyme is now one of the most
Table 4: Clonal classification &f. pneumoniad&SBL common CTX'M B-Iactamqses_ W0r|dW|de._ One
RAPD Clonal group K. pneumoniae  finding that is worthy of noting in our study isath

A 42 most ESBL isolates were detected in urine from ygpun
B 15 patients between the ages of 22-30.

Table 5: PCR results in relation to RAPD groups We observe(_j a high association of CTX-M-1
PCR tests Clone A Clone B Cluster ESBLs with I&cpl upstream and ORF 477
CTX-M-1 45 12 downstream of the gene, with the presence of TEM
ISEcp 1 45 12 and OXA-1 beta lactamases and with the detection of
23\5 art 4455 1122 aac (6')-lb-cr. Blagyy was found to be present in all
TEM 22 8 the strains as expected.

OXA-1- 45 12 The presence of ESBL- producig pneumoniae
aac(6)-Ib-cr 50 04 especially in the ICU of this hospital could leaul t
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