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ABSTRACT

Antimicrobial resistance is a serious health mendontections caused by multiple drug resistant aigens are on
rise making community acquired infections a phgsisi nightmare. A survey was conducted to evaluhée
prevalence of multiple drug resistant urinary trgzathogens affecting children in Jaipur. Urine sdespwere
collected from children below five years of agee Tiine samples were defined as positive culturenadn single
bacterial species was grown with colony count 00>CFU/mL. A total of 240 urine samples were colldabet of
which only 67 were culture positive. It was fouhdtt67% and 18% of infection was produced by Ei andl
Staphylococcal species respectively. Other bactesfisch produced urinary tract infection includedekikiella,
Citrobacter and Pseudomonas. The antimicrobial gty pattern of E. coli isolates were tested ag 10
commonly prescribed antimicrobial drugs for urinatgact infection as E. coli was the most predominan
uropathogen. About 66 percent isolates showed teggie to 3 or more drugs. 46 percent E. coli isedatvere
resistant to 5 antibiotics tested. The higheststasice was shown to Augmentin (64%). Resistanaenshg E. coli
to Norfloxacin and Cefuroxime was 60%. About 94étaies were sensitive to Netilmycin. None of theyditested
was effective against all E. coli isolates. Thisetyf surveys can act as guidelines for initiatamgpirical treatment
of community acquired urinary tract infections liatilture reports are generated.
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INTRODUCTION

The second most common infectious disease preseniatcommunity medical practice is urinary tratfection
(UTI) . UTI accounts for a majority of causes of unexmdai fever in children below 3 years of ageThe risk of
UTI is greatest in the first year of life. Approxately 1% of boys and 3% of girls usually experietd before
they are eleven and recurrence of UTI is commonphifdhood. According to available community studbes/s
younger than 1 year and girls younger than 5 yefige are most at risk for UT. The prevalence of UTI in
febrile children ranges up to 20%. The vast majaoitfebrile young children with UTI have pyelonejtis which
may lead to renal scarring and in long term readuffe. Unfortunately, in the toddler or young chthe classic
signs of UTI and pyelonephritis are not presentasily discerned as in the case of older childreahadults. The
most common symptom of UTI in the infant is feviécherichia coliis the primary etiologic agent associated with
UTl in children!?,

The antimicrobial susceptibility of urinary pathogehave been changing over the years; both indherinity and
hospital settings. Factors such as unregulatedhiatit use in developing countries, extensive use misuse of
antimicrobial agents could all contribute to chamgethe microbial profile of uropathogens. In tiespital setting
most cases of UTI are initially treated empiricaffy Empirical treatment is based on the local antiobil

resistance rates and illness severity. In an infraicutely symptomatic child with pyelonephritieatment will
have to be started before the results of urineumiland sensitivity as delay in treatment can tésubermanent
renal damage. The antibiotic sensitivity patternuodpathogens in a population is essential to deter the
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empirical treatment as the use of inappropriate igecap treatment was found to be a predictor of tality in
patients who had septicaemia originating from aamy tract source. In India, the resistance patérommunity
acquired uropathogens has not been extensivelyestid This study was conducted to determine antibiotic
resistance patterns among uropathogens affectiitdye in Jaipur to help formulate local guideliras empirical
antibiotic treatment of community acquired UTI.

MATERIALSAND METHODS

Urine samples were collected from patients visittionical microbiology laboratory at Jaipur. Onlamsples
collected from children under the age of 5 yeacdi{lmale and female) were included in the studypAtients had
clinical evidence of a urinary tract infection astefmined by the treating physician. Only a sirmgsitive culture
per patient was included in the analysis. Patigritisout clinical evidence of infection and multiptethogens in
urine culture were excluded from the study. Senarjiative urine culture was done using a calilatatsop.

Samples were inoculated on blood agar, Mac Congay and nutrient agar plates. Plates were read @afegnight
incubation at 37°C. Significant monomicrobic baiciéa was defined as culture of a single bactesfacies from
the urine sample at a concentration of >bfu/mL. The significant pathogens were identifieyl standard
biochemical procedures.

Antimicrobial susceptibility testing was performegsing the disc diffusion method as described byniCii
Laboratory Standard Institute (CLSP|. Antimicrobial agents (disks) tested and reponeste obtained from
Pathoteq Biological Laboratories, Gujarat. Senisjtivtesting was done for Ampicillin+Sulbactum (AM;
10+10=20mcg), Augmentin (AG; 20+10= 30mcg), Cefoiae (RP; 30mcg), Cefoperazone (CP; 75mcg),
Cefuroxime (CB; 30mcg), Ciprofloxacin (RC; 5mcg)oXxycycline (DX; 30mcg), Gentamicin (GM; 10mcg),
Netilmycin (NT; 30mcg) and Norfloxacin (NX; 10mcg).

RESULTS

Of the 240 urine samples processed, 173 (72%) sterde and 67(28%) gave significant monomicrohiovgh.
Data of prevalence of uropathogens (Table 1) rede#hatE. coli (45) is the single most commonly occurring
urinary tract pathogen among children. Gram negaliacilli accounted for 87.6 % while Gram positiv@cci
accounted for the remaining 19.4 % of the totapatbogens (Figure 1).

Table: 1. Frequency and Distribution of Uropathogens

Serial No. Microorganism | dentified No. Of |solates
1 Escherichia coli 45
2 Staphylococc{coagulase positive) 06
3 Staphylococc{coagulase negativel 06
4 Klebsiella sp. 04
5 Citrobacter 02
6 Non-hemolyticStreptococci 01
7 Proteus 01
8 Pseudomonas 01
9 Enterobacter 01

Table: 2. Percentage of E. coli resistant to various antimicrobial agents

Serial No. Antibiotic No. of resistant strains | Percentageresistance
1 Ampicillin + Sulbactum 17 37.7
2 Augmentin (Amoxicillin + Clavulanic acid 29 64
3 Ceftriaxone 21 47
4 Cefoperazone 16 35.5
5 Cefuroxime 27 60
6 Ciprofloxacin 25 55.5
7 Doxycycline 18 40
8 Gentamicin 5 11
9 Netilmicin 3 6
10 Norfloxacin 27 60

167



Sharma Gaurav et al Int J Med Res Health Sci. 2016, 5(10): 166-169

m Klebsiella

m Staphylococci
Coagulase Negative

Staphylococci
Coagulase Positive

m Escherichia coli

m Others

Fig. 1: Relativedistribution of uropathogensisolated from children

Table: 3. Classof Antibiotics used in this study

Serial No. Antibiotic Classification
1 Augmentin (Amoxycillin + Potassium clavulanate) enkrillin (Pen)
2 Ampicillin + Sulbactam First Generation Cephaluip (Cep)
3 Cefuroxime Second Generation Cephalosporin (¢
4 Cefoperazone Third Generation Cephalosporin{Cep
5 Ceftriaxone Third Generation Cephalosporin (Cep
6 Doxycycline Tetracycline (Tet)
7 Norfloxacin Fluoroquinolone (Fgn)
8 Ciprofloxacin Fluoroguinolone (Fgn)
9 Gentamicin Aminoglycoside(Amn)
10 Netilmicin Aminoglycoside(Amn)

The antimicrobial agents with highest levels ofwatst againstE. coli isolates were netilmicin and gentamicin. The
highest resistance was shown to Augmentin (64%jelah). Only 40% ofE. coli isolates were susceptible to
Norfloxacin and Cefuroxime. About 94% isolates wemnsitive to Netilmycin. None of the drugs testeas
effective against alE. coliisolates. About 66.6 %. coliisolates showed resistance to 3 or more drug§. ¥6and
26.6 %E. coliisolates were resistant to 5 and 6 antibioticsetesespectively. Lowest degree of resistance was
against aminoglycosides. Surprisingly more thap&fent ofE. coliisolated from pediatric patients were resistant
to both floroquinolone antibiotics used in thisdstu22 isolates were resistant to Penicillins amgl@&losporins
combinations as well as Cephalosporins and Fludnotpne combinations. About 38 % isolates werestasit to
three major classes of antibiotics namely PenidlliCephalosporins and Fluroquinolonésisolates showed
combined resistance to at least one of the antisatf all the five classes of antibiotics testddal in itself is of
great concern.

DISCUSSION

The most commonly isolated uropathogen in commuumitguired urinary tract infection among paediatric
outpatients in our study was. coli. This corresponds with the data obtained by otheestigatorsl’**. The
antimicrobial susceptibility pattern of uropathogewvaries widely by region. We demonstrate a higrelleof
resistance to Augmentin, Norfloxacin, Cefuroximel &iprofloxacin. This is similar to previous stusli@ India on
community acquired urinary tract infectih The most widely used antibiotics for the treatmefhurinary tract
infections are fluoroquinoloné¥’. The high prevalence of resistance to both therdiquinolones tested may be
attributed to its frequent use as antimicrobialrdder treating urinary tract infections in the cowmity. The high
degree of resistance polactam antibiotics observed in our study corresisoto earlier reports”. A similar study

of antimicrobial resistance trends Enhcoli uropathogen isolated from pediatric patients imakae also found high
combined resistance to most commonly used antifigl® including p-lactams, quinolones, tetracyclines and
aminoglycoside$§.with widespread non prescription use of antibifit India, leading to huge selection pressure
the multiple drug resistance problems are likelygit substantially worse in the near future. Wigw fnew
antibiotics in the pharmaceutical pipeline, thisrsrio is of great conceHf!. The lack of a national networking
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system for the monitoring of antimicrobial resistann India has compounded to the menace of meltijslg
resistant microorganisnis’.
CONCLUSION

Elevated resistance &. coli uropathogens to Ceftriaxone among pediatric paienvery alarming as it is one of
the life saving drugs for pediatric patients suffgrfrom septicaemia. High resistance rates to amébiotics in our
study may be due to the uncontrolled consumptioth@$e antibiotics in the Indian population in gast decades.
On the other hand resistance to Netilmicin, Gentamand Cefoperazone are low, likely reflecting éswasages of
these drugs. The higher number of resistant strainNorfloxacin and Ciprofloxacin observed wasdictable
owing to its easy availability as over the courtergs which are commonly used against all intektifactions. A
systematic and judicious action is necessary tb the evolution of antibiotic resistance in Indla maintain the
useful life of antimicrobial drugs in India, impres surveillance of the emergence of resistancégretgulation of
antibiotic use and better education of the pubficdoctors and veterinarians in the appropriateafisee drugs are
essential.
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