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A b s t r ac t
Pseudomonas aeruginosa is an opportunistic infectious agent, which is known to cause severe urinary tract infections (UTI) in children. As these
organisms are intrinsically resistant to commonly used antibacterial and because new resistances develop while on treatment, infections caused
by these organisms are difficult to treat. This case highlights the risk factors for the development of UTI by this organism, the need for periodic
updation of local hospital antibiograms for this emerging infection, and suggests a revisit into recommendations for indications for invasive
urinary tract procedures like micturating cystourethrogram (MCU) and UTI prophylaxis.
Keywords: Pseudomonas aeruginosa, Urinary tract infection, Urinary tract infection prophylaxis.
Pediatric Infectious Disease (2022): 10.5005/jp-journals-10081-1369

Introduction
Urinary tract infection (UTI) is one of the most common
causes of hospitalization in childhood, especially during
infancy.1 Recommended antibiotic therapy for UTI in infants is
changing over the years. Earlier recommendation was to use a
combination of aminoglycoside/ampicillin or ceftazidime/ampicillin
in early infancy and an oral third-generation cephalosporin later
in infancy and childhood. 2 But studies have shown that there
have been a recent rise in prevalence rates of extended-spectrum
β-lactamase-producing bacteria in acute care settings, suggesting
the emergence of multiresistant organisms. This demands the need
to relook into the practice of empirical antibiotics in children with
UTI.3 Further, the emerging trend of unusual organisms causing UTI
in infants needs to be studied. Here we report the management of
a case of Pseudomonas UTI in a child with various risk factors and
discuss its implications.

Case Description
A 5-month-old girl, who had been antenatally detected
to have a duplicate right pelvicalyceal system with gross
hydroureteronephrosis and cortical thinning, presented with UTI.
Though the baby was on UTI prophylaxis with cephalexin from
the second postnatal day after ultrasound confirmation of right
duplex calyceal system with gross hydronephrosis with dilated
tortuous right ureter upper moiety having an anteroposterior
diameter (APD) of renal pelvis of 14.5 mm with right ureterocele,
she had developed an enterococcal UTI at 1½ months age. After
the UTI was treated, cephalexin was replaced with cotrimoxazole
as UTI prophylaxis. Ultrasound scan at 1 month showed right upper
moiety renal APD 15 mm and lower moiety pelvic APD 12.8 mm.
MCU done revealed grade five vesicoureteral reflux (VUR) on the
right side. The EC renogram done showed hydroureteronephrotic
right kidney with relative function of 24%. Cystoscopy and right
retrograde pyelogram at 2 months of age showed normal bladder
with upper moiety hydronephro-uereterosis with ureterocele
extending to the bladder neck (cecoureterocele) (Fig. 1).
The baby developed a second UTI with mixed growth of E. coli
and Klebsiella, 2 weeks prior to the present admission despite regular,
adequate-dose cotrimoxazole prophylaxis. She was on the 12th day
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of a course of co-amoxiclav at the point of admission. The infant
was, therefore, empirically started on IV amikacin after sending
urine and blood culture. The urine culture reports yielded growth of
Pseudomonas sensitive to amikacin. Hence, amikacin was continued
for a total of 14 days. She remained afebrile after admission, and
on the 10th day of amikacin, she underwent cystoscopic incision
and dilatation of the precariously positioned opening of the right
ureterocele under GA. Her antibiotic prophylaxis was changed
to nitrofurantoin before discharge. A follow-up ultrasonogram

Fig. 1: Cecoureterocele
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was done after 3 months which showed significant improvement
in hydronephrosis with collecting system dilatation limited to
intrarenal pelvis. She has had no UTIs for the past 9 months.

Discussion
Recent studies have reported major changes in the characteristics
and the causative organisms of UTI in hospital-treated children.
The increasing complexity of UTI in children, especially in those
hospitalized in tertiary centers, implies that the role of P. aeruginosa
might be growing and posing an important treatment challenge.
This rise in Pseudomonas UTI in children is mainly attributed mainly
to the common practice of administering antibiotics to prevent
recurrent UTIs and renal scarring in children with VUR and urinary
malformation.
P. aeruginosa, though rare as a uropathogen, is of special
importance because of its resistance to the first-line antibiotics
empirically used for the treatment of UTIs4,6 leading to an estimated
5.5 times more likelihood of being prescribed inappropriate empiric
antibiotics when compared to non-Pseudomonas UTI.4
Most commonly used prophylactic agents such as amoxicillin,
nitrofurantoin, trimethoprim-sulfamethoxazole, and cephalexin do
not act against P. aeruginosa, instead these antibiotics alter the local
normal flora. This results in colonization and subsequent infection
by Pseudomonas organisms, especially in children with urinary
tract malformations and thus, use of empirical antibiotics leads to
selective growth in prevalence of Pseudomonas UTI.6
P. aeruginosa is also known to have unique virulence properties
with a tendency to form biofilms on catheter surfaces leading
to catheter and instrumentation associated UTIs. So this would
be particularly important for children undergoing urethral
catheterization for voiding cystourethrography and cystoscopy.6
Other risk factors associated with development of Pseudomonas
UTI include use of antibiotics within the previous month,
history of previous UTI, child on antibiotic for UTI prophylaxis,
urinary tract malformations predisposing to UTI, VUR, abnormal
dimercaptosuccinic acid scan, prolonged hospitalization, and
urinary tract surgery.6–8 This case had urinary tract malformations,
was on antibiotic prophylaxis since birth, had previous UTIs with
hospitalization, was on antibiotics for her second UTI and had
urinary tract procedures such as an MCU and cystoscopy as risk
factors for Pseudomonas UTI. This case highlights:

•
•
•
•

The need to identifying risk factors for developing of
Pseudomonas UTI so as to deal effectively with this emerging
infection.
Need for regular local antibiograms for UTI in children; especially
for emerging infections, like extended-spectrum β-lactamase
and Pseudomonas UTI.
The correction of obstructive lesions of the urinary tract prevents
recurrent UTI.
Need for nitrofurantoin to be used more often for UTI prophylaxis
in children and need for more palatable liquid preparations of
the same manufactured in India, so that it is easily available.
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