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.Nosocomial complicated urinary tract infections:
A rural based referral hospital study
A. RAMANI, M. S. RAO, D. K. MATHEN, P. G. SHIVANANDA,
R. RAMANI, G. N. KUNDAJE

ABSTRACT
A three-year retrospective study of urinary tract infection in
891 patients was conducted at a rural based hospital in coastal
Karnataka, South India. Eighty-eight per cent of the patients
had complicated urinary tract infections with predominantly
nosocomial organisms such as Klebsiella as opposed to the
normally more common uncomplicated infection with E. coli.
The reasons for this seem to be the delay in referral, resulting
in late correction of the underlying structural causes of the
infections. In our series of patients, the association of
prolonged indwelling catheter drainage with complicated
urinary tract infection suggests that non-urologists should
adopt alternative measures such as clean intermittent
catheterization, and reduce the period of indwelling catheters
to the shortest time possible. More judicious selection and
timing of antibiotic therapy might prevent the development
of resistant organisms.

INTRODUCTION
Urinary tract infection (UTI) is a common cause of
morbidity, progressive and irreversible renal impairment
and mortality in patients in hospitals' and the urinary tract
is the most frequent site of nosocomial infections." The
majority of these are 'complicated', 3 i.e. they are charac-
terized by some condition in the urinary tract which is
known to promote infection and account for its persistence
or recurrence." The most important factor causing com-
plicated infections is obstruction, leading to stasis of urine
and an increased susceptibility to infection. 5 This study at
a rural based hospital in coastal Karnataka found a changing
pattern of bacterial flora and antibiotic sensitivity in UTI
and a rise in the percentage of resistant organisms.v The
organisms which commonly cause complicated UTI and
their antibiotic sensitivity differ from those which cause
uncomplicated UTJ.7

PATIENTS AND METHODS
We retrospectively analysed 891 patients with hospital
acquired UTI over a three-year period from March 1986
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to February 1989. Urine specimens were collected using
appropriate precautions, inoculated, isolated and identified
by standard microbiological methods." The method of
obtaining a urine sample was governed by individual reli-
ability under specific clinical circumstances: suprapubic
puncture and sterile catheterization in patients with
urinary obstruction or lower urinary tract irritation, and
mid-stream urine from patients without problems of
lower urinary tract flow. Urine cultures containing
organisms in quantities greater than or equal to 105 colony
forming units per millilitre (108 CFU/L) were considered
to show significant bacteriuria. Patients with bacteriuria
in association with structural or neurological defects,
foreign bodies or intrinsic renal disease were referred to
as having complicated UTI. Those with normal host
defences and without obstruction, stones, foreign bodies
or neuromuscular abnormalities were classified as having.
uncomplicated UTI. 3.4 Antimicrobial susceptibility was
studied using the Kirby-Bauer disc-diffusion method."

RESULTS
Of the 891 patients with nosocomial UTI, 431 (48% ) were
male and 460 (52%) female. A total of 1132 organisms
were isolated. Seven hundred and eighty-one (88%)
patients had complicated UTI and the rest (110 patients)
uncomplicated UTI. The frequency distribution of the
various organisms found is shown in Table I. Factors
predisposing to complicated UTI are shown in Table II.

Antibiotic sensitivity and the resistance of organisms to
antibiotics in complicated and uncomplicated UTI are
shown in Figures 1 and 2. The percentage of resistant
organisms was significantly higher in complicated UTI
than in uncomplicated UTI.

DISCUSSION
The characteristic feature of complicated UTI is urine
stasis caused by obstruction.' In this study, E. coli'was
found to be the most common (38%) organism in uncompli-
cated UTI, whereas in complicated UTI Klebsiella (32%)
was the commonest (Table I). The more the interference
by instrumentation or by therapy, the greater the likeli-
hood of finding other organisms.s-'? Mixed or changing
organisms isolated during hospital stay and infection with
more than one organism were found in 25% of patients,
of which 151 (19%) patients revealed two organisms
and 41 (5%) three organisms. This occurrence of multiple
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TABLE I. Frequency distribution of various organisms TABLE II. Factors predisposing to complicated UTI

Organisms Uncomplicated UTI Complicated UTI Factors Number of patients %
n % n %

Benign prostatic hypertrophy 168 24.1
E. coli 45 38.1 184 18.2 Pregnancy 132 16.9
Klebsiella 23 19.5 323 31.9 Carcinoma cervix 57 7.3
Citrobacter 16 13.6 150 14.8 Carcinoma bladder 54 6.9
Staphylococci (Coagulase +) 11 9.3 60 5.9 Carcinoma prostate 48 6.2
Staphylococci (Coagulase -) 6 5.0 40 3.9 Stricture urethra 48 6.2
Proteus 3 2.5 80 7.9 Renal calcul us disease 41 5.3
Pseudomonas 7 5.9 124 12.2 Neurogenic bladder 39 5.0
Enterobacter 2 1.7 15 . 1.5 Phimosis 17 2.2
Acinetobacter 3 2.5 32 3.2 Posterior urethral valve 14 1.8
B-Haemolytic streptococcus 2 1.7 6 0.6 Diabetes Mellitus 74 9.5

Total isolates 118 1014 Debilitating illness 48 6.2
Others 21 2.7

Total patients 781

unusual organisms is consistent with reports from other
workers.5,7,10 When changing flora were observed in
asymptomatic untreated cases the possibility of contami-
nated samples was always excluded by repeating the urine
cultures. .

In complicated UTI, microbial sensitivity tests revealed
that most of the commonly used antibiotics were ineffective
in the majority of patients. The efficacy of ampicillin was
found to be as low as 3%. Similar discouraging patterns
were found with other commonly used antibiotics such as
co-trimoxazole (21%), sulphadiazine (1%) and doxy-
cycline (9%). The probable reason for the high sensitivity
to gentamicin (52%) and nalidixic acid (47%) is their
selective and limited use because of inconvenient method
of administration and high cost. 6

Infecting strains in complicated UTI patients showed
marked antimicrobial resistance compared with organisms
isolated from patients with uncomplicated UTI. Infection
associated with catheters had a high percentage of resis-
tant strains. Of all the organisms isolated from patients with
complicated UTI 18% were resistant to all antibiotics
available to us and the Pseudomonas species showed the
highest incidence of resistance (47%). Bacterial resistance
to an antibiotic may be either an intrinsic property of a

Ampicillin
Chloromycetln
Erythromycin

Furantoln
Gentamycln
Kanamycin

ledermycln
Mandelamlne

Penicillin

Streptomycin
Sulphonamlde

Terramycin
Co-trlmoxazole

Methicillin
Cloxacillin

Nalidixic acid
Doxycycline
eephalexln

Resletant
to all

P"""-

~

" -
~

'"'
10-
~

o 10 20 30 40
% sensitive organisms

50

FIG1. Antibiotic sensitivity in complicated UTI

species or an acquired characteristic of an individual
organism. Acquired resistance may result either from a
chromosomal mutation or from acquisition of a resistance
plasmid-an extrachromosomal piece of DNA that codes
for antibiotic resistance genes.11,12 Most acquired resistance
currently seen in clinical isolates is plasmid mediated'j-P
and extensive use of antimicrobial agents has caused the
natural selection of organisms resistant to many agents by
virtue of this chromosomally mediated mechanism. 13

The majority of complicated UTI were, as expected,
hospital acquired, and often associated with the prolonged
use (over 48 hours) of indwelling urinary drainage catheters.
The resistance of organisms to antibiotics is common in
this setting. Aminoglycosides were often required to treat
such infections, but resistance to even this class of anti-
biotics is increasing at our hospital. 6,14 Indiscriminate use
of antibiotics, particularly for prophylaxis and their use
without simultaneous correction of obstructive uropathy,
generally favours the emergence of resistant strains. It is
essential that the indications for catheterization and
instrumentation be carefully defined and that aseptic
techniques be used. Catheters should be used only when
absolutely essential and removed when no longer needed.
Intermittent clean catheterization has proved to be

E. coli

Klebsiella

Staphylococci

Proteus

Pseudomonas

Citroba _'er

Acinetobacter

Enterobacter

Streptococci
B Haemolytic a 50 60

60

20 30 40
% resistant organisms

_ Uncomplicated UTI _ Complicated UTI

10

FrG2. Resistance pattern of organisms



118

remarkably effective in reducing catheter associated
urinary tract infections'> and this may provide a better
alternative.

Once the diagnosis of UTI is established, it is important
to decide whether the infection is uncomplicated or
complicated, as the former rarely causes renal damage
and responds promptly to short courses of commonly used
antibiotics. The latter requires potentially toxic and
expensive antibacterial agents, often progresses to chronic
renal disease, and is associated with high morbidity and
mortality.
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