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ABSTRACT

Background: Urinary tract infections (UTls) are one of the most well-known infections in inpatients and outpatients of the Hospital.
This study checked the prevalence of bacterial sensitivity and resistance in non-complicated UTls in outpatients.

Materials and Methods: In this cross-sectional study, the morning urine samples was collected from 600 patients with regard to
criteria over 16 years old who referred to the reference laboratories in 2015.

Results: The prevalence of UTI was higher in women in contrast men (91/8% versus 8.2%). Nitrofurantoin had the most sensitivity
(91.3%) and Nalidixic acid had the most resistance (52.7%). There were significant differences between sex with antibiotic sensitivity
and resistance for Ciprofloxacin, Cefixime, Co-trimoxazole, and Nitrofurantoin. Escherichia coli had the most resistance to Nalidixic
acid and the least resistance to Nitrofurantoin.

Conclusions: In the present study, the most sensitivity was to Nitrofurantoin (91.3%) and the most resistant was to Nalidixic acid
(52.7%).It is recommended that periodically, every few years and in each region, an antibiotic resistance pattern of pathogens be
checked in order to obtain the best drug in the treatment of UTIs.
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1. INTRODUCTION

Uncomplicated urinary tract infections (UTIs) are common in primary care [1] and are the most common bacterial infection seen in
the community [2]. The current treatment of uncomplicated UTI is empirical, based on the limited and predictable spectrum of
etiological microorganisms [3]. They occur in healthy individuals with either no structural or functional abnormalities of the urinary
tract [4]. More than 90% of uncomplicated UTls are monomicrobial [5]. Escherichia coli is the most common pathogen isolated in
around 75% of uncomplicated UTI [6,7], to a lesser extent by other Enterobacteriaceae, Enterococci and Staphylococci [8]. Antibiotics
have always been considered one of the wonder discoveries of the 20th century. The successful use of any therapeutic agent is
compromised by the potential development of tolerance or resistance to that compound from the time it is first employed [9].
Knowledge of the actual local rates of antibiotic resistant pathogens as well as the underlying mechanisms are important factors in
addition to the geographical location and the health state of the patient for choosing the most effective antibiotic treatment [10]. In
this study, the common organisms in non-complicated UTI and their sensitivity and resistance to existing antibiotics have been
identified which can be a good guide for physicians to choose appropriate treatment for patients and prevent the increased
resistance of strains of the disease agent.

2. MATERIALS AND METHODS

This study was approved by the Ethics Committee of Kermanshah University of Medical Sciences, Kermanshah, Iran (Code:
KUMS.REC.1395.715; Link: http://vc-research.kums.ac.ir/fa/researchmattersmanagement/akhlagh/fehrestpajaheshha). The target
population of this cross-sectional study included all outpatients in 2015 with UTI over 16 years old referring to reference laboratories
in Kermanshah city, Iran.At first, patients' information was entered in the questionnaire and patients who did not have entry

requirements were excluded from the study. Exclusion criteria included the patients with a history of underlying illness (such as
diabetes), urogenital diseases (such as kidney stones, urinary tract surgery, or anatomical diseases of the urinary tract), neurological
diseases (such as spinal canal injuries), having fever, having urinary catheter, pregnant women, and antibiotic use within days before
the starting the study.

In this study, morning urine specimens of patients referring to the labs specified in the city were collected with the consent of
the patient. The method of collecting was that the urinary tract was washed and dried with water and soap and then the primary and
the end of the urine were discarded and in the middle of the sterile container collected, the samples collected quickly returned to
the Microbiology Laboratory was delivered. Samples were cultured in laboratory or immediately on synthetic culture media and
stored for antibiotic resistance (antibiotic disks) or stored in a refrigerator at 4 ° C until they were cultured. An antibiotic sensitivity
test was performed using disk diffusion method, and the antibiotic resistance results of the bacteria were placed in two groups:
sensitivity (with semi-sincerity) and resistant. Bactria included were Escherichia coli, Klebsiella, Aureus, Epidermis, Proteus,
Pseudomonas, and Saprophyticus. Antibiotics used were Ciprofloxacin, Cefixime, Co-trimoxazole, Nitrofurantoin, Nalidixic acid,
Gentamicin, and Amikacin.

The results of the laboratory tests were entered in an information form and entered into SPSS software version 16 after the
encryption to perform statistical analyses.
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3. RESULTS

Out of 600 patients, 551 patients (91.8%) were females and 49 (8.2%) males. The mean age = SD (range) of females was 48.74 +
18.67 years (16-92 years) and for males was 60.1 + 14.59 years (23-84 years). The mean age + SD (range) of all patients was 49.67 +

18.62 years (6-92 years). Figure 1 shows the results of urine culture on a synthetic laboratory environment.
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Figure 1
The prevalence of types of bacteria in urine culture of patients

Table 1 Results of sensitivity and resistance to antibiotics based on sex

Antibiotic S Male, n= 49 Female, n= 551 Total, n=600 P-value

Ciprofloxacin S% 46.9 704 68.5 <0.001
R% 53.1 29.6 315

Cefixime S% 32.7 57 55 <0.001
R% 67.3 43 45

Co-trimoxazole S% 46.9 66.6 65 0.006
R% 53.1 334 35

Nitrofurantoin S% 83.7 92 91.3 0.006
R% 16.3 8 87

Nalidixic acid S% 36.7 483 473 0.121
R% 63.3 51.7 52.7

Gentamicin S% 87.8 82 82.5 0312
R% 12.2 18 17.5

Amikacin S% 93.9 89.8 90.2 0.461
R% 6.1 10.2 9.8

Abbreviations: S, sensitivity; R, resistance.

© 2018 Discovery Publication. All Rights Reserved. www.discoveryjournals.org | OPEN ACCESS

disc@®very

Page8 0



ARTICLE

. 1o0
s 9% A = B
s 80 ]
£ 70 ¥
£ 60 - S
S
Q x
£= 50 4 -
2 40 - e
w c
w 30 - @
S 20 - ® Sensitivity e m Sensitivity
[
10 a
§ 0 - B Resistance M Resistance
Q
o - .
,,,0° \@c 19\@ @\o 'o“\b & 'b“\o
F & @ & L
F & &L
o S K
(JO
Antibiotic Antibiotic
120 120
" w
=1 = D
2 100 C g 100
E 8 >
o 80 22 80 I
=]
g 60 7 i = SE 60 I
$ a0 - 23 40 I I
z L s a L
E 20 - M Sensitivity ?, ] 20 M Sensitivity
v o0 M Resistance e 0 M Resistance
S &
-
g E - g S S LSS
N I S F & & S OSSN
9 ‘OK\ ) <\\0 & _\'i\' e’({" V’é\ @Q‘ & @O & \b& é\" v@
& FEe e & S
Antibiotic Antibiotic
120 120
8
@ 100 E S 100 F
3 g l
5 80 i i S 80
= E
“— (7] |
2 60 & 60 I
g 40 5 40
o M Sensitivit c I M Sensitivit
& 20 . g 20 I | z
0 M Resistance B 0 M Resistance
O @ 2 LR RPN ZRNER X SRR SRR
& & &c} & & &L & é,& S £ E&F
NPT IO PO S O (& M@ S
- N S o & & @ & ¢
° SO R & & O &F
(&) (Jo,\. ev\g, e (&) (Ios' N \\
Antibiotic Antibiotic
120
w
3
§ 100 G
w
é; 80 i
%5 60 a
2% i I
% 5 40
.8 I M Sensitivit:
§ % 50 y
5 . M Resistance
a 0
S & & & D &
& & & & & ¢
L O ES
@ &L L
& ST ¥
& & &
Antibiotic

Figure 2

Antibiotic sensitivity and resistance to: (A)Pseudomonas aeruginosa, (B)Klebsiella, (C) Staphylococcus aureus, (D) Staphylococcus

epidermidis, (E) Proteus, (F) Pseudomonas, and (G) Staphylococcus saprophyticus.
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Table 1 shows the results of sensitivity and resistance to antibiotics studied in this study in both sexes and also the relationship
between sex and sensitivity and resistance to antibiotics in uncomplicated UTls. Totally Nitrofurantoin had the most sensitivity

(91.3%) and Nalidixic acid had the most resistance (52.7%). The most sensitivity in males and females were to Amikacin (93.9% and
89.8%, respectively). The most resistance in males was to Cefixime (67.3%) and in females was to Nalidixic acid (51.7%). There were
significant differences between sex with antibiotic sensitivity and resistance for ciprofloxacin (P<0.001), Cefixime (P<0.001), Co-
trimoxazole (P=0.006), and Nitrofurantoin (P=0.006).

Figure 2 shows the findings of the simultaneous culture of the bacterium and antibiotics selected in this study to determine the
sensitivity and resistance of each bacterium to the antibiotics studied. Escherichia coli had the most resistance to Nalidixic acid and
the least resistance to Nitrofurantoin, Klebsiella had the most resistance to Cefixime and the least resistance to Amikacin, Aureus had
the most resistance to Nalidixic acid and the least resistance to Amikacin, Epidermis had the most resistance to Cefixime and the
least resistance to Nalidixic acid, Epidermis had the most resistance to Cefixime and Nalidixic acid and the least resistance to
Ciprofloxacin and Nitrofurantoin, Proteus had the most resistance to Nitrofurantoin and the least resistance to Ciprofloxacin,
Amikacin, and Cefixime; Pseudomonas had the most resistance to Nitrofurantoin and Cefixime and the least resistance to
Ciprofloxacin, Amikacin, and Gentamicin; and Saprophyticus had the most resistance to Nalidixic acid and the least resistance to
Ciprofloxacin, Nitrofurantoin, Amikacin, and Gentamicin.

4. DISCUSSION

Considering that the ability to create resistance to the causative organisms of the disease is due to several factors such as the
pattern of antibiotic use in each country or organism'’s virulence in the region. Therefore, testing and determining the pattern of
antibiotic resistance in each region is a valuable tool for treatment of better of native patients. Out of 600 patients in this study,
91.8% were females that the mean age of women with UTls was 48.14 years and the mean age of men was 60.1 years. Jalilian et al.
[11] in Kermanshah, Iran in 2014 showed that the prevalence of women with UTI was 85.7%. One study on 1494 isolates collected
from the USA and 496 from Canada showed that the mean age of the patients was 48.3 years (range 1 month to 99 years), and
79.5% and 20.5% of isolates were obtained from women and men, respectively [12]. Other studies [13,14] confirmed the result of the
present study and previous study that UTIs in women is more than men.

In the present study, the most prevalence of strains of UTIs was Escherichia coli, followed by Klebsiella, Aureus, Epidermis,
Proteus, Pseudomonas, and Saprophyticus, respectively. One study [15] in 2008 in East Azarbaijan, Iran reported that 504 samples of
Escherichia coli, 79 Enterococci, and 8 Klebsiella were Isolated from urine samples of patients. Jalilian et al. [11] reported 65.2%
Escherichia coli from positive urine samples, while other members of the Enterobacteriaceae family were 7.2%. One study by Kashef
et al. [16] checked antimicrobial susceptibility patterns and showed that Escherichia coli (68.8%), Proteus (12.4%), and Klebsiella
(9.6%) had the most prevalence and was consistent with the result of the present study. Wong et al. [17] showed that out of 298
patients included in the study, Escherichia coli was detected in 107 (76%) out of the 141 positive urine samples.

According to the present study about the resistance of strains to antibiotics, Aghamahdi et al. [18] in Rasht, Iran, reported that
Ciprofloxacin was the most effective antibiotic against bacterial isolates. Another study [2] in Tabriz, Iran, showed that Antibiotic
ciprofloxacin in Escherichia coli in third place after Gentamicin (97%) and Amikacin (96.8%), in the Klebsiella, the first place with
Amikacin (98.7%), and in the Enterobacter with Amikacin and Nalidixic acid (100%) were the most effective antibiotics. In France [19],
was reported that 98.3% isolates of Escherichia coli and 97.5% Klebsiella were sensitive to ciprofloxacin. Also, these isolates have a
high sensitivity to Nalidixic acid and Gentamicin (90 to 100%). In Saudi Arabia [3], 86.3% isolates of Escherichia coli, 97% Klebsiella,
and 92.1% Enterobacter were sensitivity to Ciprofloxacin. During 2000 to 2010, one study by Sanchez et al. [20] from standard urine
specimens of 12,253,679 outpatients showed the greatest increases in Escherichia coli resistance for ciprofloxacin (3% to 17.1%). In
the present study, the most sensitivity was to Nitrofurantoin (91.3%) and the most resistant was to Nalidixic acid (57.2%). Zhanel et
al. [12] showed that among all 1990 isolates, the most common organisms were Escherichia coli (57.5%), Klebsiella pneumoniae
(12.4%), Enterococcus spp. (6.6%), Proteus mirabilis (5.4%), Pseudomonas aeruginosa (2.9%), Citrobacter spp. (2.7%), Staphylococcus
aureus (2.2%), Enterobacter cloacae (1.9%), coagulase-negative staphylococci (1.3%), Staphylococcus saprophyticus (1.2%), Klebsiella
spp. (1.2%), Enterobacter aerogenes (1.1%) and Streptococcus agalactiae (1.0%) that 45.9% were resistant to Ampicillin, 14.3% to
Nitrofurantoin, and 9.7% to ciprofloxacin. Also, for Escherichia coli only, resistance rates were significantly higher in US compared
with Canadian medical centers [12]. Gangcuangco et al. [21] reported that for the 179 E. coli, resistance rates were highest for
Ampicillin (64.3%) and Trimethoprim-sulfamethoxazole (41.3%). A multicenter surveillance study in the US and Canada, reported that
overall resistance rates to ciprofloxacin and Levofloxacin were 5.5% and 5.1%, respectively [22]. A total of 69 Escherichia coli isolates
from human urine specimens were obtained and screened for their antibiograms that a high resistance level was detected against
Augmentin (87.5%) [23]. Antibiotic resistance of Escherichia coli from community-acquired UTls is in relation to demographic and
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clinical data and therefore it is necessary to take into account the type of UTI (uncomplicated versus complicated), previous
antimicrobial therapy, and the sex and age of each patient [24]. The results were different in studies that can be because difference

in race, area, age, sex, the type of UTI and etc. Apart from many factors involved in UTIs, local knowledge of sensitivity rates of
uropathogens is essential for therapeutic decision making regarding patients with UTls [25].

5. CONCLUSION

In the present study, the most sensitivity was to Nitrofurantoin (91.3%) and the most resistant was to Nalidixic acid (52.7%). Given
that antibiotic resistance patterns are different in different regions and resistance to newer antibiotics is also increasing, it is
recommended that periodically, every few years and in each region, an antibiotic resistance pattern of pathogens be checked in
order to obtain the best drug in the treatment of UTIs. Naturally, this protocol so will play a significant role in reducing the length
and costs of treatment of patients and also the bacterial resistance to antibiotics.

ACKNOWLEDGMENT

This work was performed in partial fulfillment of the requirements for (General Physician) of (Ehsan Shokry), in Faculty of Medicine,
Kermanshah University of Medical Sciences, Kermanshah, Iran. Also, the authors thank Clinical Research Development Center, Imam
Reza Hospital, for its cooperation.

FUNDING

The authors gratefully acknowledge the Research Council of Kermanshah University of Medical Sciences (Grant Number: 95042) for
the financial support.

CONFLICT OF INTEREST

The authors have declared that there was no conflict of interest.

REFERENCE
1. Grude N, Tveten Y, Jenkins A, Kristiansen B-E. Uncomplicated pathogens involved in uncomplicated wurinary tract
urinary tract infections Bacterial findings and efficacy of infections. Int J Antimicrob Agents 2009;34:407-13.
empirical antibacterial treatment. Scandinavian J Prim Health 8. Nicolle L, Anderson PAM, Conly J, et al. Uncomplicated
Care 2005;23:115-9. urinary tract infection in women. Can Fam Phys 2006;52:612—
2. Nickel JC. Urinary Tract Infections and Resistant Bacteria: 8.
Highlights of a Symposium at the Combined Meeting of the 9. Davies J, Davies D. Origins and evolution of antibiotic
25th International Congress of Chemotherapy (ICC) and the resistance. MicrobiolMolBiol Rev 2010;74:417-33.
17th European Congress of Clinical Microbiology and  10. Wiedemann B, Heisig A, Heisig P. Uncomplicated Urinary
Infectious Diseases (ECCMID), March 31-April 3, 2007, Tract Infections and Antibiotic Resistance - Epidemiological
Munich, Germany. Rev Urol2007;9:78-80. and Mechanistic Aspects. Antibiotics (Basel) 2014;3:341-52.
3. Hooton TM, Stamm WE. Diagnosis and treatment of  11.Jalilian S, Farahani A, Mohajeri P. Antibiotic resistance in
uncomplicated urinary tract infection. Infect Dis Clin North uropathogenic Escherichia coli isolated from urinary tract
Am 1997,11:551-81. infections out-patients in Kermanshah. Int J Med Public
4. Foxman B. The epidemiology of urinary tract infection. Nat Health 2014;4:75-81.
Rev Urol 2010;7:653-60. 12. Zhanel GG, Hisanaga TL, Laing NM, et al. Antibiotic
5. Stuck AK, Tauber MG, Schabel M, et al. Determinants of resistance in outpatient urinary isolates: final results from
quinolone versus trimethoprim-sulfamethoxazole use for the North American Urinary Tract Infection Collaborative
outpatient wurinary tract infection. Antimicrob. Agents Alliance (NAUTICA). Int J Antimicrob Agents 2005;26:380-8.
Chemother2012;56:1359-63. 13. Kader AA, Kumar A, Dass SM. Antimicrobial resistance
6. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. patterns of gram-negative bacteria isolated from urine
Urinary tract infections: epidemiology, mechanisms of cultures at a general hospital. Saudi J Kidney Dis Transpl
infection and treatment options. Nat Rev Microbiol 2004;15:135-42.
2015;13:269-84. 14. Neda T, Ali MS, Javad HS, et al. In- vitro resistance pattern of
7. Schito GC, Naber KG, Botto H, et al. The ARESC study: an escherichia coli isolated from patients with urinary tract
international survey on the antimicrobial resistance of infection in tehran. J Army Univ Med Sci 2014;11:330-4.

© 2018 Discovery Publication. All Rights Reserved. www.discoveryjournals.org | OPEN ACCESS

disc@®very

Page8 3


https://www.ncbi.nlm.nih.gov/pubmed/?term=Urinary+Tract+Infections+and+Resistant+Bacteria+and+Rev+Urol.+2007+Spring%3B+9%282%29%3A+78%E2%80%9380.

ARTICLE

15.
16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

Farajnia S, Alikhani MY, Ghotaslou R, et al. Causative agents
and antimicrobial susceptibilities of urinary tract infections in
the northwest of Iran. Int J Infect Dis 2009;13:140-4.

KashefN, EsmaeeliDjavid G, Shahbazi S. Antimicrobial
susceptibility patterns of community-acquired uropathogens
in Tehran, Iran, J Infect Dev Ctries 2010;4:202-6.

Wong CKM, Kung K, Au-Doung PLW, et al. Antibiotic
resistance rates and physician antibiotic prescription
patterns of uncomplicated urinary tract infections in
southern Chinese primary care. PLoS One 2017;12:e0177266.
Aghamahdi F, Hashemian H, Shafiei M, et al. Etiologies and
antibiotic resistance patterns in infants with urinary tract
infections hospitalized in children medical center, Rasht, Iran.
Iran J Neonatal 2013;4:21-5.

Goldstein F. Antibiotic susceptibility of bacterial strains
isolated from patients with community-acquired urinary
tract infections in France. European J ClinMicrobiol Infect Dis
2000;19:112-7.

Sanchez GV, Master RN, Karlowsky JA, Bordon JM. In Vitro
Antimicrobial Resistance of Urinary Escherichia coli Isolates
among U.S. Outpatients from 2000 to 2010. Antimicrob
Agents Chemother 2012;56:2181-3.

Gangcuangco LM, Alejandria M, Henson KE, et al. Prevalence
and risk factors for trimethoprim-sulfamethoxazole-resistant
Escherichia coli among women with acute uncomplicated
urinary tract infection in a developing country. Int J Infect
Dis 2015;34:55-60.

Zhanel GG, Hisanaga TL, Laing NM, et al. Antibiotic
resistance in Escherichia coli outpatient urinary isolates: final
results from the North American Urinary Tract Infection
Collaborative Alliance (NAUTICA). Int J Antimicrob Agents
2006;27:468-75.

Jafri SA, Qasim M, Masoud MS, et al. Antibiotic resistance of
E. coliisolates from urinesamples of Urinary Tract Infection
(UTI) patients in Pakistan. Bioinformation 2014;10:419-22.
Alos JI, Serrano MG, Gémez-Garcés JL, Perianes J. Antibiotic
resistance of Escherichia coli from community-acquired
urinary tract infections in relation to demographic and
clinical data. ClinMicrobiol Infect 2005;11:199-203.

Cunha MA, Assuncao GL, Medeiros IM, Freitas MR. Antibiotic
resistance patterns of wurinary tract infections in a
Northeastern Brazilian Capital. Rev Inst Med Trop Sao Paulo
2016;58:2.

© 2018 Discovery Publication. All Rights Reserved. www.discoveryjournals.org | OPEN ACCESS

disc.very

Page84


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanchez%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=22252813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Master%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=22252813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karlowsky%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=22252813
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bordon%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22252813

	8. Nicolle L, Anderson PAM, Conly J, et al. Uncomplicated urinary tract infection in women. Can Fam Phys 2006;52:612–8.
	9. Davies J, Davies D. Origins and evolution of antibiotic resistance. MicrobiolMolBiol Rev 2010;74:417-33.
	10. Wiedemann B, Heisig A, Heisig P. Uncomplicated Urinary Tract Infections and Antibiotic Resistance - Epidemiological and Mechanistic Aspects. Antibiotics (Basel) 2014;3:341-52.
	17. Wong CKM, Kung K, Au-Doung PLW, et al. Antibiotic resistance rates and physician antibiotic prescription patterns of uncomplicated urinary tract infections in southern Chinese primary care. PLoS One 2017;12:e0177266.
	21. Gangcuangco LM, Alejandria M, Henson KE, et al. Prevalence and risk factors for trimethoprim-sulfamethoxazole-resistant Escherichia coli among women with acute uncomplicated urinary tract infection in a developing country. Int J Infect Dis 2015;34...
	23. Jafri SA, Qasim M, Masoud MS, et al. Antibiotic resistance of E. coliisolates from urinesamples of Urinary Tract Infection (UTI) patients in Pakistan. Bioinformation 2014;10:419-22.

