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Backgronnd: Urinary tract infection (UTI) is the third most common infection in

Results: Mean age of patients was 33.87 £ 3.80 years and 84.9% of them were
female. The results showed that, E. coli, Kelebsiella and Enterobacter were the
most common pathogens (73.5%, 13.8% and 6.6%, respectively). E. coli was
susceptible to Ciprofloxacin, Amikacin, and Nitrofurantoin in 76.9%, 76.4% and
76.1% of cases, respectively. Klebsiella was more susceptible to Ciprofloxacin,
Ceftizoxim and Amikacin in 81.1%, 79.9% and 87.7% of positive cultures. En-
terobacter was most susceptible to Ciprofloxacin (71.7%), but completely resis-
tant to Ampicillin unexpectedly.

Conclusions: E. coli and other isolates were more sensitive to Gentamicin, Ami-
kacin and Ciprofloxacin compared to the other antibiotics tested and therefore
these may be the drugs of choice for the empiric treatment of community-ac-
quired UTT in our region.

Implication for health policy/ practice/ research/ medical education:

Urinary tract infection (UTI) is the third most common infection in human. In a study on 32600 ambulatory
patients’ urine samples from six laboratories, E. coli, Kelebsiella and Enterobacter were the most common
pathogens. E. coli and other isolates were more sensitive to Gentamicin, Amikacin and Ciprofloxacin com-
pared to the other antibiotics tested and therefore these may be the drugs of choice for the empiric treatment
of community-acquired UTI in our region.
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1. Background
rinary tract infection (UTI) is the third
most common infection experienced by
human and the most common cause of
both nosocomial and community acquired in-
fections for patients admitted to hospitals in the
United States (1).

2. Objectives

Women (especially in pregnancy period), renal
transplant recipients, patients with a chronic in-
dwelling bladder catheter, stone formers and pa-
tients with anatomical or functional abnormali-
ties of genitourinary tracts, are more prone (1-6).
Although a broad range of pathogens can cause
UTI, gram-negative bacteria, particularly Esch-
erichia coli is remained the most common (7-9).
Due to the spread of strains producing extended-
spectrum [-lactamases, resistant to the normally
prescribed agents, has been increasing (7). Hence,
it seems that determination of the etiology and
susceptibility of uropathogens identified in pa-
tients with UTT is essential to make a better op-
tion for empiric therapies to avoid of treatment
failure and particulatly the development of anti-

microbial resistance.

3. Materials and Methods
3.1. Study population

Thirty-two thousands and sixty hundred
(32600) urine cultures from 6 participating lab-
oratories in Ahvaz, Iran, during 2008 to 2010
were studied in this prospective cross-sectional
trial. The only criterion to enroll the patients in
the study was presence of positive urine culture,
which was considered as 105 or more bacteria in
each millilitre of midstream urine sample. Re-
garding the criterion for inclusion of patients
into the study, a questionnaire including ques-
tions about the underlying disease (stones, urinary
tract neoplasm, renal transplantation, chronic

kidney disease, diabetes mellitus and/or anatomi-
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cal malformations of urinary tracts), pregnancy,
catheterization and drug history was designed
and completed for each patient who had positive
urine culture.

As the organisms isolated from culture, each
laboratory determined the susceptibility of
pathogens to at least 8 antimicrobials, including
Ampicillin, Amikacin, Cephalothin, Ciprofloxa-
cin, Ceftizoxime, Nitrofurantoin, Gentamicin,
Nalidixic acid, and/or Trimethoprim — Sulfa-

methoxazole.

3.2. Data analysis

Descriptive statistics including Mean, Stan-
dard deviation and percent were considered for
analysing using SPSS, version 16 (SPSS, Chicago,
IL, USA).

4. Results

Three thousands positive urine culture were
found between the total number of 32600 sam-
ples which were enrolled in to the study. Of
those, 2546 samples (84.9%) were female. Mean
age of patients was 33.87 £ 3.8 years and 85%
of them were older than 12 years. Diabetes mel-
litus was found in 282 (9.4%) of the cases. One
hundred patients (3.33%) were stone formers.
Chronic kidney disease and renal transplantation
were found in 128 (4.26%) and 80 (2.66%) of
the patients, respectively. Twenty one cases (7%)
were suffered of urinary tract neoplasm. Ana-
tomical malformations were found in 91 patients
(3.03%). Probable leading causes for urinary tract
infection were summarized in table 1. Internal
and external catheterization were performed for
33 (1.1%) and 47 (1.56%) patients, respectively.
Two weeks before sampling, Nelaton catheter
was inserted for 48 (1.6%) patients and 775
(28.53%) patients received antibiotics therapy.

Escherichia coli were the commonest pathogen
in both gender and all ages accounting for 73.5%
of isolates was followed by Klebsiella (13.8%) and
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Enterobacter (6.6%) except in infants and teen- ceptibility to Ciprofloxacin (76.9%), Amikacin
agers. In infants, after Escherichia coli, Entero- (76.4%), Nitrofurantoin (76.1%) and somewhat
bacter and pseudomonas were more frequent. In Ceftizoxime (69%). Approximately, 84% of the
young adults after Escherichia coli, Klebsiella and Escherichia coli strains were resistant to Ampi-
Staphylococcus aureus were more frequent. In pa- cillin. Klebsiella was highly susceptible to Cipro-
tients whom had urinary tract neoplasm, or whom floxacin (81.1%), Ceftizoxime (79.2%), and Ami-
underwent renal transplantation, Klebsiella was kacin (78.7%) but highly resistant to Ampicillin
more common than Escherichia coli. Prevalence (93.5%). Likewise, Enterobacter was demon-
of pathogens based on age, gender and probable strated a high rate of susceptibility to Ciproflox-
leading cause are shown in table 1. acin (71.7%), Ceftizoxime (66.7%), and Ami-

Escherichia coli showed a high rate of sus- kacin (66.7%). All of the Enterobacter strains

Tablel. Prevalence of pathogens based on age, genderand probable leading cause. Numbers show the percentage in each row,

Escherichia coli
Klebsiella
Enterobacter

Strep viridans
Pseudomonas
Serratia marcescens
Proteus

Staph aureus

Staph saprophyticus
Staph epidermidis
Citrobacter

‘

Infants 86.1 0.7 7.9 0 5.3 0 0 0 0 0
Children 71.0 6.1 5.2 5.2 3.5 0 0 0 0 0 0
Teen ages 51.3 28.3 7.9 0 0 0 12.5 0
Adults 75.8 13.4 6.8 0.2 1.1 0.6 0.6 0 1.1 0.2 0.2
Olds 69.9 18.0 5.3 2.7 4.4 0 0 0 0 0 0
Males 56.5 20.0 8.6 53 5.1 2.7 1.8 0 0 0 0
Females 76.5 12.8 6.3 0.1 1.3 00 1.0 09 0.8 0.2 0.1
Diabetes Mellitus 57.1 23.4 9.6 53 4.6 0 0 0 0 0 0
Stone 38.0 19.0 3.0 12.0 1.0 120 12.0 0 0 3.0 0
Renal transplantation 42.5 56.3 1.2 0 0 0 0 0 0 0 0
Chronic kidney disease ~ 59.4 28.9 11.7 0 0 0 0 0 0 0 0
Pregnancy 63.9 25.7 5.7 0 2.0 0 1.9 0 0.3 0.5 0
Urinary tract neoplasm 28.6 71.4 0 0 0 0 0 0 0 0 0
Anatomical 38 297 33 0 99 0 0 0 0 0 3.3
malformations
Internal catheterization 57.8 24.2 0 0 0 0 0 0 0 0
External catheterization  48.9 17.0 27.7 0 6.4 0 0 0 0 0 0
Nelaton insertion in 500 0 0 250 0 250 0 0 0 0 0
past 2 week
Antibiotics therapy in — ,, 5 g7 g3 15 26 15 0 15 0 0 04
past 2 week
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were completely resistant to Ampicillin (100%).
Generally, other pathogens were susceptible to
aminoglycosides and Fluoroquinolone (figurel).
Citrobacter was completely (100%) eliminated by
each one of the studied antimicrobials.

There was a variation in either percent resis-
tance or susceptibility against different antibiotics
based on age and gender of the patients. Age wise
distribution of antibiotic susceptibility and resis-
tance pattern revealed that uropathogens isolated
from the infant patients were mostly resistant to
Cephalotin (85.4%), whereas 84.8% of them were
susceptible to Cephalotin in young adults.

5. Discussion

Since investigations is established that the
resistance of bacteria causing UTI has been in
progress, it seems that intermittent evaluation of
the resistance to antimicrobial agents has to be
performed in each geographic region (9). Resis-
tance rates may vary from region to region but in
general, isolates from Latin American countries
show the lowest susceptibility rates to all antimi-
crobial agents followed by Asian-Pacific isolates
and European strains (10). Unfortunately in Iran,
self-medication and self-prescription practices
are widespread. In a study by Zargarzade et al.
in Isfahan, about 30% of drugs were dispensed

without prescription (10). Sahebi and Vahidi,
demonstrated that the highest demand for non-
prescription drugs in Tabriz was for analgesics
and antibiotics (11). The consequence has been
several treatment failures in patients who re-
ceived inappropriate antibiotics and outbreaks
of resistant pathogens (12). On the other hand,
extended-spectrum B-lactamases Escherichia coli
can occur in the community and may resistant to
trimethoprim, quinolones and aminoglycosides.
Therefore, the choice of agents to eliminate the
bacteria is losing ground (7,12,13).

In this study preponderance of pathogens
were isolated from adult patients and predomi-
nantly women. It has been extensively reported
that adult women have a higher prevalence of
UTI than men, principally owing to anatomic
and physical factors (14). As many other authors
noted in previous studies, in our study the most
common causative pathogens in urinary tract
infection were Enterobacteriaceae, especially
Escherichia coli (73.5%), followed by Klebsi-
ella (13.8%) and Enterobacter (6.6%), mostly
susceptible to Ciprofloxacin and Amikacin, but
resistant to Ampicillin. Although some investi-
gators reported that Klebsiella is not a common
pathogen in urinary tract infections (14-16), but

there are some studies in which Klebsiella was
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Figure 1. Susceptibility of microorganism to each one of the antimicrobials
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the second common uropathogen, especially in
children (10,16).

Our previous study in Ahvaz between 2002
and 2003, demonstrated a different outline of
prevalence and susceptibility of pathogens.
Escherichia coli were isolated from the 46%
of samples, followed by Staphylococcus aureus
(26%) and Klebsiella (17%) (16). This could be
a result of extensive antibiotic usage. In our
previous study, the most susceptible antibiotics
for the most prevalent pathogens were Nalidixic
acid, Vancomycine and Nitrofurantoin, respec-
tively. Although in our recent study, Escherichia
coli were best eliminated by Ciprofloxacin, but
still have an acceptable susceptibility to Nali-
dixic acid and Nitrofurantoin. In another study
in Ahvaz, contemporary to our previous study,
Ahmadzadeh et al. demonstrated that the most
prevalent uropathogens in children are Esche-
richia coli, Klebsiella and Proteus (17). Despite
of rare Klebsiella urinary infection in infants in
our recent study, it is the second most com-
mon uropathogens in children. Moreover in
our study, Proteus was isolated from 9% of chil-
dren’s samples.

There is a general agreement that for the best
management of patients with UTI, distinguish-
ing between complicated and uncomplicated in-
fections is very important (1). Previously, in the
case of pregnancy or elderly, it was well known
that functional or anatomic abnormalities of the
genitourinary tract, and recent instrumentation
ot antimicrobial treatment, acute UTIs in the
adult patient should be considered as complicat-
ed (8). In general, the pathogens in complicated
UTI in our study, as uncomplicated infections
were susceptible to Ciprofloxacin, Amikacin
and Gentamicin. However, our results showed
that in case of internal catheterization, patho-
gens were completely resistant to Ciprofloxacin,
Gentamicin, Ampicillin and somewhat Amikacin,

Trimethoprim-Sulfamethoxazole, and also Cefti-
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zoxime. They were mostly susceptible to Nitro-
furantoin (100%). Uropathogens in patients used
Nelaton in past 2 weeks, were almost susceptible
to all kind of antibiotics used in this study, except
Gentamicin, Trimethoprim-Sulfamethoxazole,

and Nitrofurantoin.

6. Conclusions

At this study it was shown that, E. coli and
other isolates were more sensitive to Gentamicin,
Amikacin and Ciprofloxacin compared to the
other tested antibiotics and therefore these may
be the drugs of choice for the empiric treatment

of community-acquired UTT in our region.

Author’s contributions

AG, AE, NR and BO designed and performed
the research. AG analyzed data and wrote the
draft. AE, BO and NR provided extensive intel-
lectual contribution and reviewed the manuscript.

AG prepared the final manuscript.

Conflict of interest

The authors declared no competing interests.

Funding/Support

None declared.

Acknowledgments

None declared.

References

1. Najar MS, Saldanha CL, Banday KA. Approach to uri-
nary tract infections. Indian ] Nephrol. 2009;19(4):129-39.
2. Nicolle LE. Urinary tract infections in long-term-care
facilities. Infect Control Hosp Epidemiol. 2001;22(3):167-75.
3. Saint S, Meddings JA, Calfee D, Kowalski CP, Krein SL.
Catheter-associated urinary tract infection and the Medi-
care rule changes. Ann Intern Med. 2009;150(12):877-84.
4. Opvalle A, Levancini M. Urinary tract infections in preg-
nancy. Curr Opin Urol. 2001;11(1):55-9.

5. Silkensen JR. Long-term complications in renal trans-
plantation. ] Am Soc Nephrol. 2000;11(3):582-8.

Journal of Nephropathology, Vol 1, No 1, April 2012 47



Ghorbani A et al.

6. Pallett A, Hand K. Complicated utinary tract infec-
tions: practical solutions for the treatment of multiresistant
Gram-negative bacteria. ] Antimicrob Chemother. 2010;65
Suppl 3:iii25-33.

7. Hooton TM, Stamm WE. Diagnosis and treatment
of uncomplicated urinary tract infection. Infect Dis Clin
North Am. 1997;11(3):551-81.

8. Stojanovic V, Milosevic B. [Resistence of Escherichia
coli, the most frequent cause of urinary tract infection in
children, to antibiotics]. Med Pregl. 2010;63(1-2):109-12.

9. Akram M, Shahid M, Khan AU. Etiology and antibiotic
resistance patterns of community-acquired urinary tract
infections in ] N M C Hospital Aligarh, India. Ann Clin
Microbiol Antimicrob. 2007;6:4.

10. Zargarzadeh AH, Minaeiyan M, Torabi A. Prescription
and nonprescription drug use in isfahan, Iran: An observa-
tional, cross-sectional study. Current Therapeutic Research.
2008;69(1):76-87.

11. Sahebi L, Vahidi RG. Self-medication and storage of
drugs at home among the clients of drugstores in Tabriz.
Curr Drug Saf. 2009;4(2):107-12.

12. Pitout JD, Laupland KB. Extended-spectrum beta-lac-

48  Journal of Nephropathology, Vol 1, No 1, April 2012

tamase-producing Enterobacteriaceae: an emerging public-
health concern. Lancet Infect Dis. 2008;8(3):159-66.

13. Kumar MS, Lakshmi V, Rajagopalan R. Occurrence of
extended spectrum beta-lactamases among Enterobacteria-
ceae spp. isolated at a tertiary care institute. Indian ] Med
Microbiol. 2006;24(3):208-11.

14. Manges AR, Natarajan P, Solberg OD, Dietrich PS, Ri-
ley LW. The changing prevalence of drug-resistant Esch-
erichia coli clonal groups in a community: evidence for
community outbreaks of urinary tract infections. Epide-
miol Infect. 2006;134(2):425-31.

15. Kunin CM. Urinary tract infections in females. Clin In-
fect Dis. 1994;18(1):1-10; quiz 1-2.

16. SARA] M, MOULA K, GHORBANI A, ETEMADI
A, CHERAGHI M, MAHMOODLO A, et al. IDENTIFI-
CATION OF OUTPATIENT URINARY PATHOGENS
AND ANTIBIOTIC SUSCEPTIBILITY PATTERN IN
AHWAZ, IRAN 2002-2003. YAFT-E. 2005.

17. Ahmadzadeh A, Askarpour S. Association of urinary
tract abnormalities in children with first urinary tract infec-
tion. PAKISTAN JOURNAL OF MEDICAL SCIENC-
ES. 2007;23(1):88.

www.nephropathol.com



