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ABSTRACT

Urinary tract infections (UTI) are common in dialetpatients. This investigation was based to evaluhe

incidence of UTI in patients with DM. All urinersples were processed in the lab following standakeratory

protocol. Commonly recovered UTI isolates were E.&opneumoniae, Pseudomonas sp. and S. aureliswds

alarming in diabetic patients belonging to the loweecioeconomic status. In type 1 diabetic patidhtoli (38.09
%) was the most prevalent cause of UTI. Varietiefactors are responsible for UTI in diabetic patis which

include genetic susceptibility, and damaged imm@sponse. The sensitivity of the isolates of 1#bemics was
tested. The results showed a variance as far as ttbgistance to these antibiotics. Imipenem is rinest effective
antibiotic on the studied bacteria isolates. On tltleer hand, bacteria isolates showed high resistaio Penicillins
and Cephalosporins antibiotics represented Cefotaxi(62%), Cephalexin (74%)amoxicillin (77%), and
Piperacillin (64%).
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolisalders characterized by increased blood gluamsa resulting

from defects in insulin secretion, insulin actionboth(1) .The chronic hyperglycemia in diabeteadssociated with
long-term damage, dysfunction, and failure of vasiorgans, especially the eyes, kidneys, nervest,led blood
vessels. Diabetes mellitus has long been considerbd a predisposing factor for urinary tract atien (UTI) and

the urinary tract is the principle site of the ictfen in diabetics with increased risk of complioas of UTI (2, 3) .

The incidence of diabetes mellitus is increasingkealy throughout the world and is becoming a sexipublic
health threat particularly in the developing coigstr Diabetes mellitus is associated with many dmajons and in
the long run it has some major effects on the gerihary system which makes diabetic patients rialde to UTI,
particularly to upper urinary tract infections (4,5

Diabetes mellitus has a number of effects on uyirsgstem. Patients either with Typel DM or Type I? Bre at
increased risk for urinary tract infection. Diaketauses several abnormalities of the host immysters that may
result in a higher risk of infections like UTI (6)

Patients with diabetes have a 10-fold increasédofisJT| when compared to non-diabetics (7) anddtis have a
longer hospitalization then non-diabetics (8). Ri@s has long been considered to be a predispéesitoy for
urinary tract infection. In females, the urinanadr has an important association with the reprodeiabrgans
because of its proximity (9). Women with diabetaséhigher risk of UTI because of changes in immsystem.
Any other disorder that suppresses the immune sysdéses the risk of urinary infection. The inceshdrequency
of UTIs in diabetic patients is likely due to sealeflactors. Suggested host-related mechanismgagréhe presence
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of glycosuria; (b) defects in neutrophil functiomda(c) increased adherence to uroepithelial c&l3. (Based on the
facts addressed above, the present work was irdetadstudy the prevalence of bacterial Uropathogemsng
diabetic patient in some of Basrah hospitals .

MATERIALS AND METHODS

Sample collection

A total of 60 urine samples were collected frombéigc patients presenting at Basrah Hospital , Walin a period

of five months in 2013 . Each patient was askedoltect approximately 10-20 ml of midstream urinéia sterile

wide mouth universal container. The urine samplere transported in cooler boxes to the microbipladporatory,

Basrah University for bacterial investigation withll—6 hrs of collection .Until culture time, thane samples were
stored at 2—&C in refrigerator. Diagnosis of diabetes was maaked on the WHO criteria (11).

Identification of Uropathogens from urine samples

The urine samples were cultured on Blood agar, Mak€y agar and Cysteine Lactose Electrolyte Deftciegar
(CLED) and the plates were incubated at@Tor 24 h. The plates containing more than 10 @fdblonies were
selected as significant growth (12). The bactesialates were characterized and identified by ABRtean (API 20E,
API Staph and API 20-strept). In addition, the erdt and morphological features such as catalasagutase,
motility, oxidase, Indole, Methyl-Red, Voges-prosks citrate utilization, urease, carbohydrate atiah/
fermentation etc. described by Moredtaal. (13) .

Glycated hemoglobin (HbAlc) Quantification HbAlc was quantified spectrophotometrically ushiigAlc test
kits (Agappe diagnostics, Kerala India). Brieflygrholysate was prepared from heparin anticoaguléwiesblood
samples. The HbAlc fraction were thepecifically eluted after washing away the HbAldrelztion and quantified
by direct photometric reading at 415 nM. Poor gioic control was defined as HbAlc < 7.0% as reconaiae by
the American Diabetes association (14).

Antimicrobial susceptibility

Antimicrobial sensitivity testing of all isolatesas performed on diagnostic sensitivity test pldigsthe Kirby
Bauer method (15) following the definition of theatidnal Committee of Clinical Laboratory StandafN<CLS,
1999) (16). Bacterial inoculums were prepared tspsuading the freshly-grown bacteria in 25 mL steriutrient
broth. A sterile cotton swab was used to streak sindace of Mueller Hinton agar plates. Filter paplésks
containing designated amounts of the antimicrotifalys obtained from commercial supply firms (Hinzedabs,
Mumbai, India) were used. The antimicrobial agetdsted were Amoxicillin (140g), Cephalexin (30g),
Cefotaxime (30pg), Ciprofloxacin (5pg), NorfloxadihOg) Nitrofurantoin (300g) Amikacin (3Qug), Gentamicin
(30 ng), Augmentin (Amoxicillin /clavulanic acid) (20/§), Imipenem(10ug), Trimethoprim(SXT) (hg),
Piperacillin (10Qug),and Aztreoname (309).

Statistical analysis: This was carried out using SPSS-16. The associbgtmeen glycaemic and UTI was assessed.
A p-value<0.05 was said to be significant.

RESULTS

The results obtained for the selected factors thay interfere with UTIs in diabetic patients as tmamed in
methods were statistically analyzed by Chi squese tL.-Gender: out of 60 diabetic patients, 24B6f them had
bacteriuria irrespective of gender. Amongst 40 fesand 20 males, the percentage of UTls amonglésnid2.5
%) in which was higher than that of the males (20a#d it is statistically significant (P< 0.01) @a 1). 2-Age:
(Table 2) represents distribution of UTI among atiént age groups in both genders, the percentagd loAmong
patients of age (31-40) was (46.15%) higher tharother rest group of ages, but statistically mgptificant.

Table-1- : Distribution of UTI among diabetic patients (males and females)

Male Female

. . . o
Diabetic Patients NO.% NO.% Male and Female. No.%
- - - 4 17 21
Positive UTI(significant bacteriuria 20 %) | (42.5 %) (35 %)
. — 16 23 39
Negative UTI (nhon significant ) 80 %) | (57.5 %) (65 %)
Total 20 40 60

Significant difference between males and fema(Bs0.01).
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Table-2-: Distribution of age among UT]I diabetic paients

17-30] 31-40 | 4150 ] 5160 =61
. . . Years| Years | Years| Years| Years | Total
Diabetic patients| No. No. No. No. No. No.
(%) (%) (%) (%) (%) (%)

- 2 Z 14 9 2 21
Positive UTI @o) | (657.1) | 50) | (42.8)] 22.2)| (35)
) 3 3 4 | 12 7 39
Negative UTI | g4y | (4285)| (50) | (57.1) | (77.7)| (65)
Total 5 7 % | 21 9 60

The prevalence of the uropathogens in diabeticepttiis shown in (Table-3). The data analysis pbrs of the
patients showed a considerably high prevalenc&saherichia coliinfections (38.09%, 8 cases). Among other
Gram negative bacilli, 4 (19.04%) welkéebsiella pneumonia3(14.2%) werd®>seudomonasp.and 2(9.5%) were
Proteus In addition 3(14.2%) out of 21 isolates wérandida albicang4.7 % ; 1 cases).

Table-3-: Numbers and percentages of the types ofionoorganisms causes UTI in diabetic patients (n=60

NO. UTI Pathogens NO. | (%)
1 E.coli 8 38.09
2 Klebsiella pneumoniae 4 19.04
3 Pseudomonasp. 3 14.2
4 Staphylococcus aureus 3 14.2
5 Proteussp. 2 9.5
6 Candida albicans 1 4.7

Total 21 35

The results showed a variance as far as theirtaeses to these antibiotics. In concerned, Imipemers the most
effective antibiotic on bacteria isolates (gram atege and positive), (figure-1) showed percentagesistance
bacteria of antibiotics. The percentages of resistaof all isolates to the antimicrobial agents eve$2% to
Cefotaxime, 74% to Cephalexin, 77%to Amoxicillin XA 64% to Piperacillin, 50% to Aztreoname, 43% to
Gentamicin, 31% to Amikacin, 24% to Ciprofloxacid8% to Norfloxacin, 62% Augmentin, 40% Trimethoprim
(SXT), 44% to Nitrofurantoin and 4% to Imipenem.
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Fig. 1: Percentages resistance of bacteria for abibtics

DISCUSSION

Several different factors accompanied with UTIs tlw@ught to be linked with diabetic patients. Tksults of this
study showed that among these factors; gender gméu@ likely to be the most effective factors. Séhéactors are
vary in their occurrences comparing with people wh® non-diabetic. Therefore, it is necessary &l shlight upon
each single factor in order to estimate, in detdlils correlation between two parameters , UTIs Bkt (diabetes
mellitus). As mentioned in many studies, womenracge prone to UTI compared with men (17). Differgmups
of diabetic and non-diabetic participants showeat thTls women are forming higher ratio, whereasldveest was
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for men. Women infected with UTI via different waygluding anatomical and behavioral, (Tablel)phavious
works, the most convenient susceptible age of Wiabetic patients was below 44 years old. Yasa (18), have
found that the susceptible age for UT infection Wwasveen 10-30 in males and over 51 in femalesh(laete non-
diabetics). Other signs indicate to other condisoch as age over 65 years old. A matter indichisage is not
exerting a dramatic influence neither in UTI noDM, (Table2).

In the present study we have attempted to deterthi@alistribution of various bacteria causing UThcag the
diabetics, an immunocomprised population, and thatibiotic susceptibility pattern . In the genepalpulation,
most urinary tract infections are causeddsgherichia coliand affect mainly women because of sexual actauitgt
pregnancy. Prevalence in women is also due to dseref normal vaginal flora_éctobacill)), less acidic pH of
vaginal surface, short & wide urethra, proximityuséthra to anus and poor hygienic conditions (19).

The prevalence of UTI among the diabetic patierds found to be 35 %.such high prevalence weredaddserved
by Saleem M & Daniel B (20) and other studies byridia AL et al and patil NR et al have also demaiett
comparatively prevalence of 34.4% & 36% of UTHiabetics respectively (21). Contrary to our firgnGeerling
et al have reported a prevalence of 26.0% of UTi#betic diabetic patients (22).

Bacteria colonizing the perineum and vagina caeretite bladder and further ascend to the kidneg. d$sential
step in the pathogenesis of UTls is the adherehegapathogens to the bladder mucosa. Adhesingharefore
important virulence factors. Although virulence tfazs have been characterized besEircoli (the most common
uropathogen), but many of the same principles newpplicable to other uropathogens; for exanifigbsiellae
pneumoniae(23).The present study showed different uropathsgeith different percentages, (Table 3).

The resistance of bacterial isolates under stugyainolones antibiotics which included Ciproflokacand

Norfloxacin were proportion of resistance (24%) §28%), respectively of the total isolates undedgf that cause
of resistant isolates under study for Quinolongsbantics used could be due to a change in theetasije fora link

to antibiotics on enzyme, as it even in the chai@gA), one of the structural blocks of an enzyrd&A gyrase)

(24) .

While the antimicrobial resistance group Aminoglsice and involved in Gentamycin, Amikacin and tthegt ratio

of their resistance (43%) and (31%), may be atteibicause of bacterial resistance to antibioticsnagiycoside
three mechanisms: modification by enzymes modifseth as Adenylating, Phosphorylating Acetylating or
mutation such as chromosomal mutation in the gewéng for the target protein in under small unitasome 30S,
causing the loss of affinity to link target proteind reduce the permeability of bacterial celltaf antibiotic (25).
On the other hand , as for Imipenem which beloogthé group Carbapenems showed isolates sensitige hnd
the rate of resistance (4%). The cause of thetagsis has to developments in the mechanisms dftaase of
bacteria

All the isolates in this study showed resistancattdeast 5Sdifferent antibiotics, indicating theegence of strong
selective pressures from the antibiotics in the roomity. Brownet al (26) have reported that horizontal gene
transfer is a factor in the occurrence of antibiatesistance in clinical isolates and suggested tia high
prevalence of resistance to a particular antibidii@s not always reflect antibiotic consumptionpasviously
suggested by Nwanz al.(27) .
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