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ABSTRACT

Urinary tract infections (UTIs) are common bactgrinfections in children. The present study wadarteken to
evaluate the trend of Antimicrobial agents (AMAgggription in children with UTI and also the sethgty patterns

of the uropathogens isolated in our hospital. 10€patients satisfying the inclusion criteria werdexted. About
38.8% of the patients were in the age group of yieérs and 46% of the patients received AMAs foD@ays.

E.coli mainly sensitive to Amikacin, Nitrofurantoamd resistant to Norfloxacin, Ciprofloxacin wasleed in

majority of the urine samples in our study. Mosmeowonly prescribed drugs in complicated UTI (cUTRsw
Amikacin (19) in the hospital and Cotrimoxazolesimple UTI. The number of drugs per prescriptiors \Ba2+2.4.

The number of antibiotics per prescription was 3.5t The number of drugs prescribed by generic naam 35%

and number of drugs prescribed from the WHO Modsi &f Essential Medicines was 96%. The prescnptib

AMAs were in accordance with guidelines from Indediatrics Nephrology group. In view of developtnef

increasing resistance to fluoroquinolones, its empise in the treatment of UTI in children sholdd strongly

discouraged. The number of antibiotic prescriptiargl its intravenous administration could be redilide our

hospital by implementing a regional antibiotic myli
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INTRODUCTION

Urinary tract infections (UTIs) are relatively caron in children. By seven years of age, 8 percéujfirts and 2
percent of boys will have at least one episode Chimmon uropathogens include Escherichia coli (awcting for
approximately 85 percent of UTIs in children), Kéedlla, Proteus, Enterobacter, Citrobacter, Stapindcus
saprophyticus, and Enterococcus [2].

Within one to two years of the first diagnosed Urdnal parenchymal defects are noticed in 3 to dsegnt of
children. Long-term complications of UTI associateith renal scarring include hypertension, chrawrical failure,
and toxemia in pregnancy [3].

Clinical signs and symptoms of a UTI depend ondfe of the child, but all febrile children of two 24 months

age with no obvious cause of infection should balwated for UTI. A UTI in neonates may be non-sfie@nd
with no localization. In small children, a UTI mayesent with extraurinary manifestations, such @witing and
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diarrhoea. But in children older than 2 yearspany symptoms mainly, frequent voiding, dysuria ang@rapubic,
abdominal or lumbar pain may appear with or withfewer [4].

A clinician frequently prescribes antimicrobial ate (AMAs) empirically for UTIs while waiting forhie results of
urine culture. Various factors are involved in hitttic selection for outpatient treatment of UTits;luding patient
age, allergies, cost, compliance and dosing frecpyeand local resistance patterns [5]. Indian pateidinephrology
group has formulated the recommendations for manageof patients with UTI [6].

Studies in the adult literature in India [7] haventbnstrated an increase in the prescriptions afigmal AMAS in
the treatment of UTI, raising the concerns that shee in children may also increase the antibimistance.
Hence, the present study was undertaken to evalbateend of AMA prescription in children with UBnd also
the sensitivity patterns of the uropathogens isdl@ our hospital.

EXPERIMENTAL SECTION

This prospective observational study was conduttédani Vilas Hospital, Bangalore from January tedember
2010. Ethics committee approval was obtained befoiteating the study. Detail of the study proceeluvas
explained to the patients and informed consent etdained from them. All the patients satisfying fo#owing

selection criteria were involved in the study.

Inclusion criteria

1.Patients with diagnosis of UTI admitted in the weaod Vani Vilas Hospital
2.Patients who voluntarily give informed consent

3.Patients aged less than 16 years

Exclusion criteria

1.Patients who do not voluntarily give informed camtse
2.Patients aged more than 16 years

3.Patients attending out-patients department

The details of demographics of the patients, pasdioal history, details of the drugs including doderation of
therapy, route of administration, urine culture amdimicrobial sensitivity were obtained from these records of
the patients. The prescriptions were analysedi®fallowing WHO/INRUD indicators:

1.Number of drugs per prescription

2.Number of antibiotics per prescription

3.Number of drugs prescribed by generic name

4.Number of drugs prescribed from the WHO Model bitEssential Medicines (EML)

5.Number of injections per prescription

Definitions:

Complicated UTI (cUTI): UTI with presence of fever >38.5° C, toxicity, getent vomiting, dehydration and renal
angle tenderness

Simple UTI: UTI with low grade fever, dysuria, frequency, urggnbut none of the symptoms of toxicity.

Statistics
Descriptive statistics was used for the analysabefesults. Mean + Standard deviation and peagestwere used
wherever appropriate.

RESULTS
About 100 in-patients were included in the studipoit 18.4% of the patients were less than one giekar38.8%
were in the range of 1 to 5 years, 18.4% in 6-1&ryand 24.5% in 11-15 years age group. Out ofpHli@nts in
the study, 56% were males and 44% were females.

Duration of AMA therapy was between 1 to 5daysZ8%6 of the patients, 6-10 days for 46%, 11-15 dirs20%
and 16-20 days for 6% of the patients.
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As shown in Table 1, most common presentationedcttspital in children with UTI was fever, followéed oliguria
and vomiting.

Table 1: Summary of clinical findings

Clinical findings Number of patients (per centage)
Fever 58

Oliguria 14

Vomiting 14

Dysuria 12

Edema 10

Loin tenderness 10

Pain abdomen 6

Haematuria 6

Suprapubic tendernegs 6

Most commonly encountered uropathogen was E.c8W6 followed by Klebsiella (10%), staphylococci46),
pseudomonas (6%) , citrobacter (6%), and prote®s).(4AMA sensitivity and resistant pattern of Eicate as
shown in Table 2 and 3 respectively.

Table 2: E.coli sensitivity pattern

AMA Number of specimens (n=68)
Amikacin 26
Nitrofurantoin 18
Gentamycin 16
Imipenem 8
Cotrimoxazole 3
Piperacillin & tazobactum 3
Cefotaxime 2
Cefuroxime 2
Amoxycillin 2
Ampicillin 2
Ciprofloxacin 1

Table 3: E.coli resistance pattern

AMA Number of specimens (n=68)
Norfloxacir 18
Ciprofloxacir 10
Ampicillin 8
Cefotaxime 8
Cotrimoxazole 6
Cefuroxime 6
Ceftazidime 6
Nitrofurantoir 4
Cotrimoxazole 4
Gentamycin 2

About 74 patients had cUTI and 26 had simple USIpar the definitions mentioned above.

Drugs used in complicated and simple UTI are shawhable 4. Most commonly prescribed drugs in cWis
Amikacin (38) in the hospital and discharged witbtr@noxazole. Amikacin was also prescribed in camakibn
with Ciprofloxacin, ceftriaxone and imipenem. Imgile UTI, Cotrimoxazole (18) was prescribed in thajority of
the patients.
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Table4: Drugsused in complicated and simple UTI

Complicated UTI (no. of patients) Simple UTI (no. of patients)
Amikacin (Cotrimoxazole on discharge) (38)Cotrimoxazole (18)
Amikacin + Ciprofloxacin (4) Amoxycillin (4)

Amikacin + Ceftriaxone (2) Cephalexin (4)

Amikacin + Imipenem (2)
Ciprofloxacin (4)
Ciprofloxacir + Augmenten ()
Augmenten(4)

Augmenten +Gentamycin (2)
Nitrofurantoin (2)

Norfloxacin (2)

Crystalline Penicillin(2)
Vancomycin (i)

Gentamycin (4)
Cefoperazone&Sulbactum (2)

The prescriptions analyzed according to the WHOUNRprescribing indicators are as follows:
1.Number of drugs per prescription: 5.2+2.4

2.Number of antibiotics per prescription: 3.5+1.5

3.Number of drugs prescribed by generic name: 91(35%)

4.Number of drugs prescribed from the WHO Model losEssential Medicines (EML): 250 (96%).
5.Number of injections per prescription: 2.12+1.27

Paracetamol was the most commonly prescribed dthigrahan AMAS, followed by calcium supplement and
prednisolone as shown in Table 5.

Table5: Drugs prescribed other than AMAsin the study are asfollows:

Drug No. of patients
Paracetamol 48
Calcium supplemen 19
Prednisolone 14
Vitamin supplement 11
Frusemide 7
Sodamint 7
Ranitidine 6
Diclofenac 2
DISCUSSION

In the present study, male preponderence to UThildren was seen with majority of the patientsha age group
of 1 to 5 years. During the first year of life, timale to female ratio is 3-5:1. Beyond 1-2 yearalento female ratio
becomes 1:10 [6]. The incidence of UTI is knowrbto highest in the first year of life for all chir (1%), but
decreases substantially among boys after infaricy [8

Majority of the patients received AMA therapy forl6 days in our study. Duration of AMA therapy altbbe for
10-14days in cUTI and 7-10days for simple UTI. $@oduration treatment regimens are not recommeiued
children [9].

In our study, the most common presenting symptomseiever in 58% of the patients, followed by uringact
related symptoms like oliguria (14%), dysuria (12%)d loin tenderness (10%). Extraurinary manifestat
presented were mainly vomiting (14%), edema (1086) gain abdomen (6%). Children with UTI may not ay&
present with symptoms referable to the urinaryttiamants may present with subtle symptoms sudirigability or
lethargy[10]. Older children may also have nonsfiedymptoms such as abdominal pain or unexplaiieser.
Hence, the most recent guideline issued by the AarerAcademy of Pediatrics for the evaluation okfe(39.0°C
[102.2°F] or higher) of unknown origin suggestsnatysis in all cases and a urine culture in allsbggunger than
six months of age and all girls younger than twargeof age [11].
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The most common bacterial pathogen identified iis $tudy was E.coli, followed by Klebsiella. In &udy
conducted in Iran [12], the commonest bacteriahtgy@vere found to be E. coli (71.0%), Klebsiell®.820) and
Proteus (9.1%). Another study by Naylor GR [13batsncluded the same result.

E.coli mainly sensitive to Amikacin, Nitrofurantoimnd resistant to Norfloxacin, Ciprofloxacin waslated in
majority of the urine samples in our study. In@dgtconducted by Mohan J et al in chennai [14]wsdtbthat E.coli
was sensitive to Amikacin, follwed by cephalospsrifihe emergence of resistant bacteria is a sogmifiproblem
in UTI chemotherapy. In Japan, isolation of fluanotplone-resistant E. coli from patients with USIreported as a
serious therapeutic problem, similar to the presamdy [15]. A study conducted in South Africa, sied that E.coli
in both uncomplicated and complicated UTIs, hadhiglest rates of resistance to Cotrimoxazole amabxcillin .
In complicated UTI, E.coli resistant to Ciprofloxaavas also noted in 45% of cultures. Over-use whojones
increases the incidence of methicillin-resistana@eus (MRSA) in hospital and community settirflgss also the
most potent antibiotic in the second-line treatmaruberculosis. Therefore, empiric use of Quima® should be
strongly discouraged [16]. A study conducted by @kbi et al in Iran [17], showed that E.coli isethtfrom
children with UTI, was resistant to Ampicillin, Qohoxazole, and Cephalexin (71%-96%), sensitive to
Ciprofloxacin (84.4%), Amikacin (83.8%), and Nitaw&ntoin (82.8%).

Majority of the patients with cUTI in our study edeed Amikacin which is in accordance with the glides from
Indian Pediatric Nephrology Group[6]. The other girusuggested for parenteral administration in cUate
combination of Ampicillin and Aminoglycoside or hird generation Cephalosporin (cefotaxime or catohne).
Once the child shows clinical improvement, withaleson of fever and toxicity, AMAs should be adnsiered
orally.

In simple UTI, most commonly administered AMAs we&etrimoxazole, followed by Amoxicillin and Cephzie.
The guidelines from Indian Pediatric Nephrology Graecommended the use of same drugs[6]. Quinolsinasld
be avoided in children as first line therapy, uslgsided by the results of urine sensitivity. Patamol was most
commonly used in the present study as majorithefdatients were admitted with fever.

A national ambulatory survey conducted in Unitect& of America from 1998 to 2007 [5] showed that
Cotrimoxazole was the most commonly prescribed AMA for UTI and Ceftriaxone was the most commonly
prescribed parenteral AMA for cUTI in children. Anwman Academy of Family Physicians suggested
Cotrimoxazole as the first choice for treating UiTIchildren, followed by Amoxicillin/clavulanate (fgmentin) or
Cephalosporins[18].

According to WHO/INRUD indicators, the average dpey prescription was high. The prescription of AMand
injections were higher than the adults admittechwdfT| [19]. Although, most of the drugs prescribsdre from
essential drug list, prescribing by generic namedseto be improved in our hospital to prevent megtha errors
and further adverse effects due to it. A regiomaibéotic policy would further improve the presdint practices in
our hospital. The policy could be established aditored by a regional paediatric pharmacovigilacestre in our
Hospital. This view was also expressed in anothatysconducted in the same hospital [20].

In conclusion, prescribing pattern in UTI in chidrwas done in a paediatric tertiary care cen®8.ghatients were
included in the study, of which majority were irethge group of 1-5years. The incidence of UTI waensto be
more in males than females. E.coli was isolatethfneajority of the urine cultures, which was showrbé sensitive
to Amikacin, Nitrofurantoin and resistant to Narthcin, Ciprofloxacin. Amikacin was most commonhggcribed
in cUTI, while Cotrimoxazole in simple UTI. The maiption of AMAs were in accordance with guidebnigom

Indian paediatrics Nephrology group. In view of e®pment of increasing resistance to fluoroquine&nits

empiric use in the treatment of UTI in children shibbe strogly discouraged. The number of AMA priggions

and its intravenous administration could be reducexr hospital by implementing a regional AMA gl
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