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Abstract

This study aimed to determine the prevalence and antibiotic susceptibility patterns of extended-spectrum
B-lactamases (ESBL)-producing K. pneumoniae and E. coli isolates collected from clinical specimens of patients
attending Nan Hospital and Community Hospital in Nan province. Susceptibility testing was tested by using disk
diffusion method. The double-disk synergy test and combination disk method were used to determine ESBL production.
9,559 Isolated of E. coli and 5,236 Isolated of K. pneumoniae were isolated during 2004 to 2010. ESBL-producing
strains were found in 2,097 (21.9%) isolates of E. coliand 1,191 (22.7%) isolates of K. pneumoniae. ESBL-producing
E. coli isolates were most commonly obtained from the urine (40.5%), followed by the wound-pus (22.7%), sputum
(14.7%), blood (11.6%), and others (10.5%). The ESBL-producing K. pneumoniae isolates were most commonly
obtained from the sputum (45.8%), followed by the urine (25.3%), wound-pus (18.3%), blood (8.6%) and others
(2.1%). Nineteen and 23 percent of ESBL-producing E. coli and K. pneumoniae isolates, respectively occurred in
adult of 71-80 year old, with almost 80 percent being adult of more than 30 years old. The prevalence of ESBL-
producing E. coli isolates were 29.8 % in medicine wards and 27.8% in surgery wards. The ESBL-producing
K. pneumoniae isolates were 29.6% in medicine wards, 25.5 % in surgery wards and 25.5% in Intensive Care Units
(ICUs). The susceptibility of ESBL-producing E. coli and K. pneumoniae isolates to gentamicin, trimethoprim-sul-
famethoxazole, chloramphenicol, norfloxacin and tetracycline were less than 50 percent. More than 90 percent of
ESBL-producing E. coli and K. pneumoniae isolates were susceptible to immipenem, meropenem, ertapenem and
amikacin. The MDR of ESBL-producing E. coli and K. pneumoniae isolates were susceptible to immipenem,

meropenem, and ertapenem more than 90%.
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Figure 1 Detection of ESBL-producing Escherichia coli or Klebsiella pneumoniae by double disk

diffusion method, Synergistic effect of inhibition zone between amoxicillin/clavulanate (AMC)
with ceftazidime (CAZ), ceftriazone (CRO) and cefotaxime (CTX)
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Figure 2 Detection of ESBL-producing Escherichia coli or Klebsiella pneumoniae by combination disk
diffusion method, comparison of inhibition zone between cefotaxime (CTX), ceftazidime (CAZ)
with cefotaxime+clavulanate (CTX /CLA) and ceftazidime+clavulanate (CAZ/CLA)
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Table 1 The prevalence of extended-spectrum B-lactamases producing in Klebsiella pneumoniae and
Escherichia coli Isolated from patients admitted in Nan Hospital and Community Hospital in Nan province,
Thailand (2004 — 2010)

E. coli K. pneumoniae E. coli + K. pneumoniae
Year No. of isolates ESBL (%) No. of isolates ESBL (%) No. of isolates ESBL (%)
2004 937 107 (11.4) 937 92 (9.8) 1,874 199 (10.6)
2005 1,190 152 (12.8) 518 78 (15.1) 1,705 230 (13.5)
2006 1,289 224 (17.4) 521 94 (18.0) 1,810 318 (19.6)
2007 1,079 220 (20.4) 486 99 (20.4) 1,565 319 (20.4)
2008 1,539 380 (24.7) 806 256 (31.8) 2,345 636 (27.1)
2009 1,720 474 (27.6) 911 270 (29.6) 2,631 744 (28.3)
2010 1,805 540 (29.9) 1,060 302 (28.5) 2,865 842 (29.4)
Total 9,559 2,097 (21.9) 5,236 1,191 (22.7) 14,795 3,288 (22.2)

Table 2 Specimens of extended-spectrum B-lactamases producing in Klebsiella pneumoniae and Escherichia coli
Isolated from patients admitted in Nan Hospital and Community Hospital in Nan province,
Thailand (2004 — 2010)

Number of ESBL producing bacteria (%)
Specimens E. coli K. pneumoniae
Blood 243 (11.6) 102 (8.6)
wound-Pus 476 (22.7) 218 (18.3)
Sputum 308 (14.7) 545 (45.8)
Urine 849 (40.5) 301 (25.3)
Others 221 (10.5) 25 (2.1)
Total 2,097 (100) 1,191 (100)

Table 3 Sources of specimens contaminating with extended-spectrum B-lactamases producing in
Klebsiella pneumoniae and Escherichia coli Isolated from patients admitted in Nan Hospital and
Community Hospital in Nan province, Thailand (2004 — 2010).

Number of ESBL producing bacteria (%)

Patient wards E. coli K. pneumoniae
Medicine 625 (29.8) 353 (29.6)
Surgery 583 (27.8) 304 (25.5)
Pediatrics 86 (4.1) 16 (1.3)
Gynecology 26 (1.2) 10 (0.8)

OPD and Emergency room 93 (4.4) 38 (3.2)
Orthopedic 40 (1.9) 27 (2.3)
Intensive Care Units (ICUs) 290 (13.8) 304 (25.5)
Community hospital 354 (16.9) 139 (11.7)
Total 2097 (100) 1191 (100)
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Figure 3 Range of ages in patients’ extended-spectrum B-lactamases producing in Klebsiella pneumoniae and Escherichia coli Isolated

from patients admitted in Nan Hospital and Community Hospital in Nan province, Thailand (2004 — 2010).

Table 4 Antimicrobial susceptibility test for extended-spectrum B-lactamases producing in Klebsiella pneumoniae
and Escherichia coli Isolated from patients admitted in Nan Hospital and Community Hospital in

Nan province, Thailand (2004 — 2010).

Percentage of susceptible and MDR of ESBL-producing bacteria (Number of test)
Antimicrobial Agent E. coli K. pneumoniae

ESBL MDR ESBL MDR
Amikacin 100 (1243) 92 (851) 99 (584) 88 (604)
Gentamicin 0 (1242) 0 (854) 51 (585) 1(606)
Trimethoprim/sulfamethoxazole 0 (1242) 26 (854) 30 (584) 14 (606)
Chloramphenicol 2 (1177) 30 (837) 47 (518) 47 (582)
Tetracycline 8 (1167) 10 (818) 39 (5611) 13 (560)
Norfloxacin 4 (1174) 31 (849) 52 (514) 31 (591)
Ertapenem 99 (74) 99 (153) 96 (28) 92 (115)
Meropenem 100 (202) 100 (202) 100 (98) 99 (98)
Imipenem 100(32) 100 (33) 100 (32) 100 (32)
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