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Abstract

From the period of March to thirty August 2015, 210 urine samples were collected from
patients with signs and symptoms of UTIs with an age range of 20-60 years, who referred to
outpatient department of AlKarama teaching hospital, Baghdad. Out of 210 samples of urine
150(71.43%) were positive culture and 50(23.81%) were negative culture while 10 (4.76%)
were showed contaminated urine culture. The common isolated bacteria were E. coli 45
(30%), K. pneumonia 33(22%)as Gram negative bacteria respectively, while Gram positive
bacteria was Staphylococcus aureus 42(28%). The other bacteria were Enterobacter spp.20
(13.3%), Proteus spp. 6(4%), and Pseudomonas aeruginosa4 (2.7%). Susceptibility testing
were used with the following antibiotic disks: Ciprofloxacin, Amikacin, Nitrofurantion,
Trimethoprim-Sulfamethoxazol, Gentamicin, Pipracillin , Nalidixic acid , Tetracycline |,
Imipenem , Ceftriaxone , and Cefotaxime. The percentage of susceptibility showed variable
susceptibility to the antibiotics used. All bacteria showed (100%) susceptible to Imipenem
while all bacteria showed (100%) resistant to Tetracycline. Pseudomonas aeruginosa isolated
bacteria was showed multidrug resistant (MDR); seven antibiotics: Nitrofurantion,
Trimethoprim-Sulfamethoxazol, Pipracillin, Nalidixic acid, Tetracycline, Ceftriaxone and

Cefotaxime.
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Introduction

Urinary tract infections (UTIs) are among the most common bacterial infections. It has been
estimated that symptomatic urinary tract infections result in as many as 7 million visits to
outpatient clinics, 1 million visits to emergency departments, and 100,000 hospitalizations
annually [1]. Urinary tract infections have become the most common hospital-acquired
infection, accounting for as many as 35% of nosocomial infections [2].Urinary tract infections
are common bacterial infections with signs and symptoms or asymptomatic in many subjects
who referred to the outpatient departments. Furthermore UTIs become the second cause of
bacteremia in patients who stay in hospital for prolong time (nosocomial infection) [1].
Millions people worldwide were diagnosed and treated as urinary tract infections each year
and women tend to get infections more than men because the urethra is shorter and closer to
the anus [2]. In addition menopause become the risk of increasing urinary tract infection [3].

UTIs are mostly caused by Gram positive ,Gram negative bacteria and Candida species that
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typically multiply at the opening of the urethra and folding up to the bladder. On the other
hand bacteria much less often spread to the kidney from the blood stream [4].Recurrent signs
and symptoms of the infection need to repeat the treatment and misuse the antibiotics
clinically lead to an increasing in multi-drug resistance bacteria which also causing the spread
of bacterial resistant strains, resulting in very high rates of morbidity rather than cost-effective
related with its treatment [5]. Untreated infections may be risen to the upper urinary tract and
produce fever, chills, increase burning pain on urination, and side pain. The entry of bacteria
into the blood stream is associated with severe morbidity« including sepsis and death [6].The
early treatment the decreasing UT]I rate of morbidity. So an appropriate therapy depending on
the main bacteria that involved in the urinary tract infection as well as their corresponding
antimicrobial resistance pattern. This way lets controlling the increase of antibiotics resistance
and the spread of resistant bacterial strains that characterize as a public health problem
worldwide [7]. The aim of this study was to isolate pathogenic bacteria causing urinary tract
infection and to determine the prevalence of resistance among these pathogens against
antibiotics which used to treat urinary tract infections in patients referred to Al- Karama

teaching hospital, Baghdad, Irag.

Materials and Methods

Sampling

210 samples were collected from patients with signs and symptoms of urinary tract infection,
females 137(65.2%) and males73(34.8% ), with an age range of 20-60 years (mean, 41.8
years), who referred to outpatient department of Al-Karama teaching hospital, Baghdad, Iraq
from 1 /4 /2015 to 1/ 9 /2015. The samples were collected using appropriate sterile screw-
capped container (5 ml) by clean voided mid-stream technique, labeled and as early as
possible brought to the laboratory after good advice to the patient about the collection of urine
[8] .The specimens of urine were cultured on blood agar and MacConkey agar plates ( Mast
group Ltd. U.K.; Biomark Lab., Pune. India).After incubation for 24hrs. at 37° C, the plates
were examined to identified and isolated the bacteria which were confirmed by biochemical
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tests. Urinalysis was done by examination under microscope for wet mount preparation after

mixing the samples by centrifuge, then Gram stain was done [9].

Antibiotics sensitivity

Antibiotics susceptibility testing was performed by the Kirby-Bauer disc diffusion method
using Muller-Hinton media (Biomark Lab., Pune. India). The isolates were screened for
susceptibility to the antibiotics: Ciprofloxacin (5ug), Amikacin (30ug), Nitrofurantion
(300pg), Trimethoprim-Sulfamethoxazol (1.25+23.75 pg), Ggentamicin (10ug), Pipracillin
(100pg), Nalidixic acid (30ug), Tetracycline (30ug), Imipenem (10ug), Ceftriaxone (30ug),
and Cefotaxime (10pg) [10]. A bacterial suspension was prepared by picking up 1-2 colonies
from pure cultures in to 2.5 ml of sterile distilled water. The suspension was spread on
Mueller-Hinton Agar plate by sterile swabs in different directions. Antibiotic disks were
placed onto the cultures medium surface by sterile pair of forceps. The culture plates were
incubated at 37°C for 24 hours; then inhibition zones around the antibiotics disks were
measured [11].

Results and Discussion

From 1/4/2015to 1/9 /2015, a total of 210 urine samples were received and cultured. Out
of 210 samples of urine 150 (71.43%) were positive culture and 50 (23.81%) were negative
culture while 10 (4.76%) were showed contaminated urine culture (table 1). The distribution
of isolated pathogens according to the sex was ranged between 20-60years old, there were
115 (76.7%) females and 35 (23.3%) males with a significant (p 0.05) gender difference
(table 2).

Table (1): Distribution of 210 samples of urine culture and their percentage

No of samples Positive culture % Negative culture % Contaminated culture %
210 150 71.43 50 23.81 10 4.76
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Table (2): Distribution of 150 patients according to age and sex

Age group(years) Females Males

No. % No. %
20 -29 31 26.9 12 34.3
30 -39 20 17.4 7 20
40 -49 18 15.7 9 25.7
50 -59 22 19.1 5 14.3
60 - 24 20.9 2 5.7
Total 115 76.7 35 23.3

In this study the common isolated bacteria were E.coli 45 (30%), K. pneumonia 33(22%)as
Gram negative bacteria respectively ,while Gram positive bacteria was Staphylococcus aureus
42( 28% ).The other bacteria were Enterobacter spp.20 (13.3%), Proteus spp. 6( 4% ), and
Pseudomonas aeruginosa 4 (2.7% ) , ( Gram positive bacteria : 28% ; Gram negative bacteria:
72% ) (Figure 1) .

proteus spp.

4%
Entrobacter spp. v\
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Figure (1): Distribution of the bacteria isolated from urine samples.

All the isolated bacteria were tested for their antibiotic susceptibility against the selected (11)
antibiotics table (3) using Kirby-Bauer disk diffusion method by measuring the diameter of
inhibition zones around antibiotic discs and compered with NCCLS, [12]. In this study the
isolated bacteria showed variable susceptibility to the antibiotics were used in table (3).All
bacteria showed (100%) susceptible to Imipenem while all bacteria showed (100%) resistant
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to Tetracycline. Furthermore Pseudomonas aeruginosa isolated bacteria was showed
multidrug resistant (MDR) to Nitrofurantion, Trimethoprim-Sulfamethoxazol, Pipracillin,
Nalidixic acid, Tetracycline, Ceftriaxone and Cefotaxime. The highest susceptibility for E.
coli and  Klebsiella  spp  were  shown  by:Ciprofloxacin,  Amikacin
(86.7%,84.8%,88.9%,87.8%), Gentamicin  (82.2%,78.8,%),  Ceftriaxone,Cefotaxime
(82.2%,72.7%,84.4%,75.8%)  whileTrimethoprim  Sulfamethoxazol (68.9%, 81.8%)
respectively. The highest susceptibility for Staphylococcus aureus were showed by:

Ciprofloxacin (76.2%), Amikacin (85.7%), Nitrofurantion (78.6%), Gentamicin (80.9%),
Ceftriaxone (71.4%) and Cefotaxime 76.2%). The highest susceptibility for Enterobacter spp
and Proteus spp were showed by: Amikacin (70, 66.7%), Nalidixic acid (65, 83.3%),
Ceftriaxone (70%, 83.3%) and Cefotaxime (65%, 66.7%) figure (2) .Urinary tract infections
were the common bacterial infections in human which produced by a variety of
enteropathogenic bacteria [13,14].In this study there was a statistically predominance of
females with urinary tract infection 115 (76.7%) of the (150) positive culture. There were
prevalence of infection between females because of the genitourinary abnormalities among
males and females, which deal with similar study by Mahsa et al.,[15] .There were variable
differences between the distribution of bacteria that causes urinary tract infection in this
study; Gram-positive ( 28%) and Gram- negative (72%), this finding was deal with the
studies done by many researchers in the world, due to many factors; hygiene methods,
education programs, environmental conditions , antibiotic consumption and misuse of
antibiotics[16]. This study was showed that E. coli the commonest bacteria (30%) among the
Gram- negative bacteria followed by Klebsiella spp. (22%) while Staphylococcus aureus
(28%) among the Gram-positive bacteria. These results were deal with another studies like
Orret and Davis [17].In this study all isolated bacteria were showed (100%) resistant to
Tetracycline, this result was similar to the study reported by Rahem et al.,[18], Pseudomonas
aeruginosa isolated bacteria was showed multidrug resistant . That multidrug resistant may be
refereed to several mechanisms including multidrug efflux systems, enzyme production, outer

membrane protein (porin) loss and target mutations [19].
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Table (3): Antibiotics susceptibility among the bacterial isolates.

Isolates E. coli | Klebsiella | Staphylococcus | Enterobacter Proteus | Pseudomonas
spp aureus spp spp aeruginosa
antibiotics No.45 No0.33 No.42 No.20 No.6 No.4
% % % % % %
Ciprofloxacin 86.7 84.8 76.2 60 33.3 25
Amikacin 88.9 87.8 85.7 70 66.7 25
Nitrofurantion 64.4 51.5 78.6 55 50 R
Trimethoprim-Sulfamethoxazol | 68.9 81.8 28.6 35 50 R
Gentamicin 82.2 78.8 80.9 75 16.7 50
Pipracillin 42.2 36.4 28.6 R R R
Nalidixic acid 77.8 69.7 50 65 83.3 R
Tetracycline R R R R R R
Imipenem 100 100 100 100 100 100
Ceftriaxone 82.2 72.7 714 70 83.3 R
Cefotaxime 84.4 75.8 76.2 65 66.7 R
100
100
25 .
B 6i7 9 % 8;3 I’ 83.3 667
0 9 & 65 100 l 65
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Figure (2): antibiotics susceptibility among the bacterial isolates
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Conclusion

In conclusion, all bacteria showed (100%) susceptible to Imipenem while all bacteria showed
(100%) resistant to Tetracycline. Also Pseudomonas aeruginosa showed multidrug resistant
(MDR) to Nitrofurantion, Trimethoprim-Sulfamethoxazol, Pipracillin, Nalidixic acid,
Tetracycline, Ceftriaxone and Cefotaxime. The highest susceptibility for E. coli and
Klebsiella spp the antibiotics Ciprofloxacin, Amikacin, Gentamicin, Ceftriaxone, Cefotaxime

and Trimethoprim-Sulfamethoxazol respectively.

References

1. Stamm, WE. . Scientific and clinical challenges in the management of urinary tract
infections. Am. J. Med. , (2002). Vol. 113 p: 1-4.

2. Stamm, W.E. and Norrby, S.R. .Urinary tract infections: disease panorama and
challenges. J. Infect. Dis.; (2001), 183:supp11:S1-S4.

3. Foxman, B. . Epidemiology of urine tract infection: incidence, morbidity and economic
costs . Am. J. Med. (2002), 113:5s-13s.

4. Ronald, A. .The etiology of urinary tract infection: Traditional and emerging pathogens.
Am. J. Med., 2002), 113:supl 1A :14S-9S .

5. Arjunan, M.: Al-Salamah A.A. and Amuthan, M. . Prevalence and antibiotics
susceptibility of uropathogens in patients from a rural environment. Tamilnadu. Am J
Infect Dis., (2010), 6: 29-33. 10.3844/ajidsp.2010.29.33.

6. Mignini, L.;Carroli, G.; Abalos, E.; Widmer, M.; Amigot, S. and Nardin, JM. .World
Health Organization Asymptomatic Bacteriuria Trial Group. Accuracy of diagnostic tests
to detect asymptomatic bacteriuria during pregnancy. Obstet. Gynecol. (2009), 113 (2 Pt
1): 346-52.

7. Neto, JAD.; Martins, ACP.; Silva, LDM.; Tiraboshi, RB.; Domingos, ALA.; Cologna,
AJ.; Paschoalia, EL. and Junior, ST. .Community acquired urinary tract infection etiology
and bacterial susceptibility. Acta. Cir. Bras., ( 2003). 18: 33-36.

8. Forbes, BA.; Sahm, DF. and Weissfeld, AS. . Bailey and Scott's Diagnostic

Microbiology, 12th edition, Mosby Elsevier, ( 2007),842-55.
9. Colle, J.G.; Duguid, J. P.; Fraser, A.G. and Marmion, B.P. .Laboratory strategies in the

diagnosis of infectious syndromes. In:Collee, JG.; Barrie, MP.;Farser, AG.; Simmons,A.

Vol: 13 No:4 , October 2017 240 P-1SSN: 2222-8373
DOI : http://dx.doi.org/10.24237/djps.1304.341A E-1SSN: 2518-9255


http://dx.doi.org/10.24237/djps.1304.341A

DIYALA JOURNAL FOR PURE SCIENCES

Antibiotics Resistance of Isolated Bacteria from Patients with Urinary Tract Infection

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Abbas Atyia Hammoudi

editors. Practical medical microbiology. 14th edition. Churechill Livingston. Newyork
; (1996), pp 53-93.

Clinical and laboratory standards institutee .Performance standards for antimicrobial
susceptibility testing. 12th Informational supplement. CLSI document M100-S12.
Pennsylvania, USA.; (2002.). (1): 1.

Linhares, 1.; Raposo, T.; Rodrigues, A. and Almeida, A. .“Frequency and
antimicrobial resistance patterns of bacteria implicated in community urinary tract
infections: a ten-year surveillance study (2000-2009),” BMC Infectious Diseases, (2013),
vol. 13, no. 1, article 19.

National Committee For Clinical Laboratory. Standards preforming for Antibiotic
Susceptibility Testing NCCLS, (2015). Villanova P.A.

Nicolle, L.E. Epidemiology of urinary tract infection. Infect. Med.; ( 2001). 18: 153-62.
Felix, O.; Deboye, O.riade and Adebayo, L. .Antibiotic Resistance and Virulence
Properties in Escherichia Coli Strains from Cases of Urinary Tract Infections. Afr. J.
Infec. Dis. .(2013),Vol.7 (1 ):1-7.

Mahsa,M.;Sevedeh,R.;Mahdi,P.and Mohamad, M.. Antibiotic resistance of isolated Gram
negative bacteria from urinary tract infections (UTIS) in Isfahan. Jundishapur J.
Microbiol., (2013), 6(8): 6883 .

Astal, Z.Y., And Sharif, F.A.. Relationship between demographic characteristics and
community- acquired urinary tract infection. EMHJ.; (2002) , 8(1): 164-71.

Orret, F. A., and Davis, G.K..A. . comparison of antimicrobial susceptibility profile of
urinary pathogens for two years,1999 and 2003.West Indian Med. J.; (2006), 55:95 -9.
Rahem, K.; Ayub, S.; Hesamaddin, A. and Hale, K. . Antibiotic susceptibility of bacterial
strains isolated from urinary tract infections in Karaj, Iran. Jundishapur J. Microbiol.,
(2013), 6(1):86-90.

Elizabeth, B. and Vincent, H. . Impact of multidrug-resistant Pseudomonas
aeruginosa infection on patient outcomes. Expert Rev. Pharmacoecon. Outcomes Res.
(2010), 10(4): 441-451.

Vol: 13 No:4 , October 2017 241 P-1SSN: 2222-8373
DOI : http://dx.doi.org/10.24237/djps.1304.341A E-1SSN: 2518-9255


http://dx.doi.org/10.24237/djps.1304.341A

