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ABSTRACT 

A total of 385 urine specimens from suspected urinary tract infections were 

subjected to bacteriological analysis and susceptibility testing at a major univer­

sity hospital laboratory in Tehran. 

A battery of eight beta-Iactam antibiotics, commonly prescribed in Iran, and 

three third-generation cephalosporins (ceftazidime, ceftriaxone and ceftizoxime) 

that are usually reserved for limited use in the hospital setting were tested against 

E.coli urine isolates, using Kirby-Bauer disk diffusion method. 

E. coli was the most common isolate from both the inpatient (37.8%) and 

outpatient (30.5%) populations. The susceptibility testing revealed a high degree 

of resistance to oxacillin, ampicillin, amoxycilIin, carbenicillin and cephradine. 

Furthermore, a marked difference in the sensitivity/resistance ratio between the 

inpatient and outpatient populations was observed. 

The E.coli isolates exhibited the highest rate of resistance to oxacillin, rang­

ing from 49.4% in the outpatients to 81.6% in the inpatients. The frequency of the 

isolate resistance to first-generation cephalosporins was less widespread. Despite 

the absence of resistance to third-generation cephalosporins among the outpatient 

isolates, a significant resistance to ceftazidime (9.6%) and ceftriaxone (8.8%) 

was observed among the outpatient bacterial isolates. The susceptibility testing of 

the E.coli isolates to a combination of amoxycillin and clavulanic acid revealed 

6.9% resistance among outpatient and 12.5% among inpatient isolates. 

These results are particularly significant in that this study was performed 

immediately before the introduction of Co-amoxyclav to the Iranian drug market 

and can be served as a basis for monitoring the spread of resistance to this drug in Iran. 
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INTRODUCTION 

Beta-Iactams are the most frequently prescribed class 
of antibiotics worldwide. Consequently, resistance to 
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Resistance to Beta-Lactams in UTI Isolates of E. coli 

these agents has become a major problem especially in 
the past two decades after the introduction of newer ex­
t ended spectrum cephalosporins; monobactams, 
carbapenems, and beta-lactamase inhibitor/beta-lactam 
combination.1-4 This increase of resistance is clearly ob­
servable among gram-negative bacilli. This study was 
performed on 385 urine samples being submitted to the labo­
ratory of a major university hospital. 

MATERIAL AND METHODS 

Bacteria 

A total of 385 bacterial isolates from urinary samples 
of inpatients (n = 254) and outpatients (n = 131) with 
urinary tract infection were studied at the bacteriology 
laboratory of Vali-e-Asr hospital, Tehran, Iran during a 
seventy-day period in autumn 1996. The isolates were 
identified according to conventional criteria. The E.coli 
isolates were selected and subjected to a standard bat­
tery of identification tests at a reference laboratory. 

These included eight commonly prescribed beta­
lactam antibiotics, and three third-generation cepha­
losporins that are usually reserved for use in the hospital 
setting. In addition, the E.coli isolates were tested for 
resistance to the combination of amoxycillin with a beta­
lactamase inhibitor, clavulanic acid, which had not been 
introduced to Iran's drug market at that time. 

Antimicrobial susceptibility tests 

The E.coli isolates were subcultured to LB (Luria 
Bertani) agar and incubated overnight at 37°C. A few 
similar colonies from the overnight culture were trans­
ferred into approximately 4-5 mL LB broth medium. The 
turbidity of suspension was adjusted to that of a 0.5 
McFarland barium sulfate standard against a white back­
ground with contrasting black lines. Agar disc diffusion 
tests were carried out according to the method of Bauer 
et al. under strict adherence to NCCLS criteria5.6 where 
applicable. Antibiotic discs were purchased from Difco 
Laboratories (Detroit, USA) and Pad tan Teb (Tehran, 
Iran). The following discs were used: amoxycillin (25!lg), 

ampicillin (lO/.lg), ceftizoxime (30!lg), cephalothin 
(30!lg), cepha lexin (30!lg), cefazolin e  (30!lg), 

ceftazidime (30!lg), carbenicillin (lOO!lg), o xacillin 
( l  !lg), cephradine (30!lg) and ceftriaxone (30!lg). The 

E.coli isolates were also tested against a combination of 
amoxycillin and clavulanic acid. Zone sizes for the anti­
microbials tested were determined according to the rec­
ommendations o f  the manufacturers. 

RESULTS 

Table I shows the frequency of bacterial species iso­
lated from 385 u rine specimens. The bacterial isolates 
included Escherichia coli (35.3%), Klebsiella species 
(11.2%), Pseudomonas species (l 0.9%), Proteus species 
(6.8%), Enterobacter species (3.6%), enterococci (3.1 %), 
Staphylococcus aureus (3.1 %), and other species 
(25.9%). E.coli was the most common isolate from both 
the inpatient (37.8%) and outpatient (30.5%) populations. 

Table II shows the pattern of resistance of the E.coli 
isolates to eight beta-Iactam antibiotics commonly pre­
scribed in Iran. The susceptibility testing revealed a high 
degree of resistance to oxacillin, ampicillin, amoxycillin, 
carbenicillin and cephradine. Furthermore, a marked dif­
ference in the sensitivitylresistance ratio between the 
inpatient and outpatient populations was observed. The 
E.coli isolates e xhibited the highest rate of resistance to 
oxacillin, ranging from 49.4% in the outpatient to 81.6% 

in the inpatient p opulations. Resistance to the first-gen­
eration cep h a losporins was less widespread. For 
cefazolin, it ranged from 25.3% (among the outpatients) 
to 41.9% (among the inpatients), and for cephalothin, 
from 18.4% to 29.4% in the corresponding populations. 

The results o f  susceptibility testing to three third-gen­
eration cephalosporins (ceftazidime, ceftriaxone and 
ceftizoxime) that are usually reserved for use in the hos­
pital setting are shown in Table III. Despite the absence 
of resistance among the outpatient isolates, a significant 
resistance to the cephalosporins was observed among the 
inpatient bacterial isolates. 

In contrast to the fact that at that time no beta-

Table I. Bacterial species isolated from patients with minary tract infection. 

Bacterial species Inpatient isolates Outpatient isolates Total 

No(%) No(%) No(%) 

E.coli 96 (37.8) 40 (30.5) 136 (35.3) 

Pseudomonas spp. 40 (15.7) 2 (1.5) 42 (10.9) 

Klebsiella spp. 36 (14.2) 7 (5.3) 43 (11.2) 

Proteus spp. 17 (6.7) 9 (6.9) 26 (6.8) 

Enterobacter spp. 10 (3.9) 4 (3) 4 (3.6) 

Enterococci I (0.4) 11 (8.4) 12 (3.1) 

S. aureus 6 (2.4) 6 (4.6) 12 (3.1) 

Other ' 48 (18.9) 52 (39.7) 100 (25.9) 

Total 254 131 385 
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Table II. Resistance of E. coli isolates to beta-Iactam antibiotics commonly prescribed in 

Iran. 

Antibiotics Inpatient isolates Outpatient isolates 

No(%) No( %) 

Oxacillin I I I (81.6) 43 (49.4) 

Ampicillin 108 (79.4) 35 (40.2) 

Amoxycillin 110 (80.9) 43(49.4) 

Carbenicillin 97 (71.3) 32 (36.8) 

Cephradine 108 (79.4) 43 (49.4) 

Cephalexin 52 (38.2) 18 (20.7) 

Cephalothin 40 (29.4) 16 (18.4) 

Cefazolin 57 (41.9) 22 (25.3) 

Table III. Resistance of inpatient E. coli isolates to third-genera­

tion cephalosporins. 

Antibiotics 

Ceftazidime 

Ceftriaxone 

Ceftizoxime 

lactamase inhibitor/bata-Iactam combinations was intro­
duced to Iran's drug market, 17(12.5%) and 6(6.9%) iso­
lates were found to be resistant to co-amoxycIav from 
the inpatients and outpatients, respectively. 

DISCUSSION 

As shown in the study, E.coli was the most common 
bacterial species isolated from UTI cases either inpa­
tients or outpatients. This is in accordance with previ­
ously published data in Iran.7 The significant difference 
between the inpatient and outpatient percentages of 
Pseudomonas species and Klebsiella species emphasizes 
the importance of hospital-acquired UTI in Iran. 

Our results show an increase in the resistance of E.coli 
isolates of urinary tract infections to cephalothin (21 .1 %), 
as compared to 7% of a previous study conducted in 
1981.8 This increase may be due to the indiscriminate 
use of cephalosporins in the country. 

The pattern of resistance to third-generation cepha­
losporins is both disappointing and promising. In com­
parison to a report on £.coli isolated from burn patients9 
in Mashhad, Iran, which showed no single case of 
ceftazidime-resistance in E.coli isolates, we have found 
an 8-9% resistance rate to this group of antibiotics. Mean­
while, since all resistant strains were isolated from inpa­
tient UTIs, appropriate prescription of third-generation 
cephalosporins may prevent this phenotype from distri­
bution in the society. 

Inpatient isolates 
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No(%) 

13 (9.6) 

12 (8.8) 

12 (8.8) 

Finally, as the samples were collected prior to the 
introduction of any beta-Iactam/beta-Iactamase inhibi­
tor combination to the Iranian drug market, the extent o f  
resistance observed t o  co-amoxycIav can serve a s  a 
baseline for monitoring the spread of this phenotype in 
this country. 
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