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Summary :

Midstream specimens of urine from inpatients and out.patients at King Fahd

Specialist Hospital in Buraidah, Saudi Arabia, were collected over a period of 12 months
to determine prospectively the frequencies of different causative organisms and their

antimicrobial susceptibility. A total of 854from 4157 specimens (20.54%) gave significant
bacterial counts i.e., counts greater than 10' organisms per millilitre. Escherichia coli

was the commonest organism (50.11%) followed by Klebsiella spp. (28.33%)

Pseudomonas spp. (7.84%) and Proteus spp. (4.91%). Other bacterial pathogens were
Enterococcus spp. (3.98%), Acinetobacter spp. (1.84%), Staphylococcus aureus

(1.63%), Enterobacter spp. (0.35), Staphylococcus epidermidis (0.30%), Haemolytic

streptococci B(0.47%) and Salmonella paratyphi A (0.12%).lnvitro drug sensitivity tests
showed norfloxacin and nalidixic acid to be very effective for most of the strains of the

bacterial pathogens. A very high proportion of strains of Escherichia coli (86%) and
Klebsiella spp. (94.6%)were found to be resistant to ampicillin.

Introduction :

Bacterial infections of the urinary tract
affect patients of all age groups, and both
sexes. Etiological agents and sensitivity to
different antibiotics varies greatly from region
to region. The predominant organisms in
reports on this infection from different parts
of the world include Escherichia coli,
Klebsiella spp., Proteus spp., Enterobacter,
Pseudomonas aeruginosa etc. The mainaim
of this study was to determinethe frequencies
of different causative organisms and their
antimicrobial susceptibilities, whichwill assist
our clinicians in choosing appropriate
antibiotics.

Materials and Methods :

Midstream urine samples were
obtained from 4157 patients (both inpatients
& outpatients) suspected of having urinary
tract infection. The patients had such
complications as pyelonephritis, pregnancy,
chronic renal failure, diabetes, pyrexia of
unknown origin, septicemia and obstructive
lesions of the urinary tract. Each sample was
cultured for isolation of organisms and for
routine microscopy without delay.

A loopful of the urine was aseptically
inoculated onto CLED Agar (cystine lactose
electrolyte-deficient agar, Oxoid). The plates
were observed after overnight incubation at
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37°C. Cultureplates showingmoderateor
heavy growth of bacteria were indicative of
infection (greater than 105organisms/ml of
urine). The isolates were identified using
standard methods. Gram-negative bacilli
were identified using the API 20E (Analytic
Profile Index system, La Balme les Grottes,
France).

All urine samples were centrifuged,
and the deposits were examined for cell
counts and casts.
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in 20.54% of cases investigated.

The most frequently encountered
organisms were Escherichia coli (50.11%),
Klebsiellaspp. (28.33%),Pseudomonasspp.
(7.84%), Proteus spp. (4.91 %) and
Enterococcus(3.98%) (Table-I). The average
bacterial count in case of Escherichia coli

infectionrangedfrom 105.4 to 1092 permlof
urine. Average cell counts were greater than
90 WBC per cu mm of urine. The bacterial

pathogen second in order of frequency was
Klebsiella spp. with an average bacterial
count ranging from 105,4_107.4perml.of urine,
and cell counts of 40-50 WBC/cummof .

urine. Next in order was Pseudmonas spp.
with an incidence of 7.84%. Average
bacterial counts of this pathogen varied from
105.3 - 1Q7.1 organisms/mlof urine,and the
cell counts ranged from 45-55 WBC/cu mm
of urine. Among other organisms isolated
were Proteus spp. (4.91%), Enterococcus
(3.98%), Acinetobacter spp. (1.8%),
Staphylococcus aureus (1.63%),

Results: Enterobacter spp. (0.35%), Staphylococcus
Outof4157 urine samples tested, 854 epidermidis (0.35%), Haemolytic

samples showed bacterialcounts higherthan streptococcus B (0.46%) and Salmonella
105/mlthus establishing urinarytract infection paratyphi A (0.11 %).,.
Table - I : Species of bacteria isolated from 854 confirmed cases of acute urinary tract

infection.

Antimicrobial susceptibilities were
determined by using the method of Stokes.
The antibiotics tested on each disc were

Ampicillin-25 microgram, Cotrimoxazole-25
microgram, Cephalothin-30 microgram,
Nalidixic acid-30 microgram, Nitrofurantoin-
300 microgram, Norfloxacin-10 microgram,
and Gentamicin-10 microgram. Mueller
Hinton agar (DIFCO) was usedas the culture

medium for the sensitivity tests.

*
Species

Escherichia coli

Klebsiella spp.
Pseudomonas spp.
Proteus spp.
Enterococcus

Acinetobacter spp.
Staphylococcus aureus.
Enterobacter spp.
Staphylococcus epidermidis.
Haemolytic Streptococcus B.
Salmonella paratyphi A.

Positive No.
428
242
67
42
34
16
14
3
3
4
1

Percentage
50.11
28.33
7.84
4.91
3.98
1.87
1.63
0.35
0.35
0.46
0.11
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Table - ,,: In vitro drug sensitivity pattern of bacterial pathogens isolated from cases of acute urinary tract infection. <
~
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z
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Species Esch.coli Klebsiella Pseudom-Proteus Enteroco-Aciento- Staph. Enteroba- Staph. Haemolytic Salmonella
spp. onasspp. spp. ccus bacterspp. aureus cterspp. epidermidisstreptococcusparatyphi-A

B

Total NO.ofSpecies 428 242 67 42 34 16 14 3 3 4 1
Isolated

Ampicillin lb. 60 13 0 17 4 3 1 0 0 2 1
0/0 14 5.4 - 40.5 11.76 18.7 7.1 - - 50 100

Cephalothin No. 295 120 0 22 14 3 13 1 3 4 1
% 68.9 49.6 - 52.4 41.2 18.7 92.9 33.3 100 100 100

Gentamicin No. 342 121 24 24 8 7 5 1 3 3 1 s'CD Q)
--.J % 79.9 50 35.8 57.1 23.5 43.7 35.7 33.7 100 75 100 -<

-I
OJ

Cotrimoxazole No. 130 89 0 14 7 3 8 2 3 0 1
!4
5"

% 30.3 36.8 33.3 20.5 18.7 57.1 66.6 100 100
CD- - !4
o'::J
Q)Nalidixicacid No. 357 193 7 35 0 13 9 3 2 1 1 -
Q)

(j)
0/0 _ 83.4 79.7 10.4 83.3 - 81.3 64.3 100 66.7 25 100 'tJ

(t)
()

PI
NitrofurantoinNo. 377 155 8 14 16 3 12 1 3 1 1

% 88 64 11.9 33.3 47.0 18.7 85.7 33.3 100 25 100
(j)
::J"
Q)
3
(t)

Norfloxacin No. 391 220 36 38 14 15 13 3 3 4 1 »
::J"

% 91.4 90.9 53.7 90.5 41.2 93.7 92.9 100 100 100 100 3
(t)
a.
!2.
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All isolates were sensitive to

norfloxacin, nitrofurantoin and nalidixic acid
(Table - II). A high proportion of E.coli and
Klebsiella spp. were found resistant to
ampicillin (86%,94.6%),cotrimoxazole(69%,
63.2%) and cephalothin (31.1%, 50,4%)
respectively. Norfloxacin was the most
effective drug with 91.4% of the Escherichia
coli strains and 90.9% of the Klebsiella spp.
being sensitive to this drug. Norfloxacin was
also found to be reasonably effective for all
other bacterial pathogens isolated.

Discussion:

The predominance of Escherichia coli
among the causative agents of urinary tract
infection in our report supports the view3that
Esch. coli even now is the most frequent
cause ofthe infection.However,the incidence
of infection due to this organism inour series
(50.11 percent) was much lower than that
reported by Mahgoub et al6, (75%) Erwa4
(70.9%) and Pulverers et aP. Nevertheless,
its incidencecompareswellwiththat recorded
in a recent report from Saudi Arabia'.

The result of our survey also showed
both E.coli and Klebsiella as the maincauses
of urinary tract infection at KFSH where they
accounted for approximately 78% of the
isolates. It corroborated well with that of
Ahmed and Ragaa1, where Esch. coli &
Klebsiella spp. accounted for approximately
70% of isolates. The incidences of these
isolates were slightly higher in our series.

The results of in vitro drug sensitivity
test havedemonstrated high incidence (70%)
of resistance among the Esch. coli strains to
cotrimoxazole, a drug considered to be of
choice in urinacy tract infection. The high
prevalence of resistance to the commonly
used antibiotics such as cotrimoxazole &
ampicillin have caused considerable alarm.
The factors favouring development of
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antibiotic resistance include previous use of
an antibiotic by the individual or wide spread
useof antibiotics inthe community. The latter
may lead to a shift in the species resistance
pattern of organisms prevalent in a
community5. Antibiotic misuse is very
common in developing countries2.5,mainly
because of failure to restrict the use of
antibiotics in hospitals and to control their
sale & use in the community4.

It may be concluded that, currently,
norfloxacin, nitrofurantoin & nalidixic acid are
effective drug~ for most urinary pathogens.
Concurrent with the necessary shift in the
prescription pattern, attention should be paid
to restriction of antibiotic abuse in the
community to retard development of further
drug .resistance.
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