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S u m m a r y

Objectiue: To determine tbe bacterial
profile and antibiotic resistance in acute
uncomplicated urinary tract infection
(UTI) orf fsrnales presenting in a family
practice. Setting: A solo family practice
near tbe Cape Town city center.

Design: Prospectiue descriptiue study.

Metbods: Urine samples fron't att
consecutiue female cases of clinicaily
suspected UTI witb microscopic bacte4uria
were examined witb bacterial cultures and
antibiotic sensitiuity testing to amoxycillin,
cotriruoxazole, nitrofuratoin, nalidixic
acid, amoxycil l in/clauulanic acid,
no(loxacin and cefac lor.

Results: Of the 49 positiue cultures
(growtbs > 10O 00O per ml), 37 (760/o, 950/o
CI 640/o to 88o/o uere due to Escberica (E.)
coli qnd 1O (20o/o, 95o/o CI 9o/o to 31o7o1
Stapbylococcus (5.) sapropbyticus. Twenty
one (56.80/o, 95o/o CI 39.5o/o to 72.8o/o) E.coli
cultures were resistant to arnoxycillin,
while 18 (48.60/0. 95o/o CI 31.9o/o to 65.6%o)
were resistant to cotrimoxazole. A lOOo/o
(95o/o CI 690/o to 10O%O of S.sapropbyticus
cultures were resistant to nalidixic acid.

Conclusions: E.coli is tbe most preualent
organism cultured in acute uncomplicated
UTI of females in tbis family practice
setting. Amoxycillin, cotrimoxazoie and
nalidixic acid is not appropriate first line
tberapy due to antibiotic resistance.
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l n t r o d u c t i o n

Acute uncomplicated UTI is a major
health problem amongst females
present ing in family pract ice,

accounting for considerable morbidity
and health care costs. It affects an
est imated l0% to 20o/o of women at
some point during their lifetime.' In
the United States of America (USA) it
accounts for an estimated 5.2 million
medical consultat ions to family
physicians'  of f ices annual ly. '  The
management of an episode of acute
uncomplicated UTI costs an estimated

$140 in the USA and the yearly

nat ional health care costs due to
acute uncomplicated UTI in
ambulatory patients alone approaches
one bi l l ion dol lars. '  Si lbert  in his
morbidity survey of Cape Town family
pract ice reported that 2,8o/o of al l
family practice interactions involved
urological problems,' including UTI.
The piralling health costs of health
care in South Africa dictates that a
clear and concise diagnost ic and
therapeut ic protocol for acute
uncomplicated UTI be determined.

E.  co l i  was  the  most  common
pathogen in al l  the studies
reveiewed, ' ' '  and the f i rst  l ine
treatment varied from amoxycillin or
cotrimoxazolet,s to the quinolones.a

International studies may well not
apply to South African family practice

when considering infections and local
ant ibiot ic sensit iv i t ies and/or
resistance.

Davie reported on 583 uncomplicated
urinary tract infections over 9 years in
a South Afr ican family pract ice.

E.coli (860/o), Proteus species (5,50/o)

and Staphylococcus species (5o/o),

accounted for most of the cultures.5
The antibiotic sensitivities expressed
for these non-differentiated cultures
were tetracycline (51o/o), ampicill in

(53W, cephalosporins (7 l0lo), nalidixic
acid (74o/o),  pipemidic acid (75o/o),
nitrofurantoin (880/o) and norfloxacin
(890/0).

The use of cultures for the diagnosis
of acute uncomplicated UTI in
primary care is as controversial as the
appropriate choice of ant ibiot ic.
Pappas suggests that quant i tat ive

urine cul tures remain the most
accurate measure of bacter iur ia6
Powers is of the opinion that urine
cultures are unnecessary in acute
uncomplicated UTI and that they add
substantially to the cost of therapy.3
Johnson 'and Brookss  argue tha t
because most infections are caused by
E.col i ,  pre-treatment cul tures are
unnecessary.

The tradi t ional cr i ter ion for
significant bacteriuria, greater than or
equal to 100 000 uropathogens per
mil l i l i ter of  voided ur ine, has also
been challenged with a count as low
as 20 000.'g

This study was initiated as a result of
the perceived uncertainty about the
most appropriate choice of antibiotic
for acute uncomplicated UTI in family
pract ice, as wel l  as the personal
experience of the researchers of high
resistance to both cotrimoxazole and
amoxycillin in urinary cultures from
their Cape Town family practices.

The objectives of this limited study
were to determine the bacter ial
prof i le and ant ibiot ic resistance
profile in acute uncomplicated UTI in
a family pract ice, in order to
determine an appropriate treatment of
this condit ion in this and simi lar
practice settings.

M e t h o d s

The study was conducted in a solo

H.coli by tar tfie n'|o$t

prevalent organisrn,

s A  F A M T L Y  P R A c r r c E  2 3 9  A p R r L ' l  9 9 5



family pract ice si tuated in a
residential area near the Cape Town
city center.  The pat ients of this
pract ice were predominant ly

be long ing  to  the  midd le  to  h igh
income groups, were employed and
belonged to a medical aid scheme.

The design was a prospect ive

descr ip t i ve  s tudy  wh ich  las ted  18
months. Al l  female pat ients
present ing with one or more of
symptoms of lower UTI (dysuria,

urinary frequency, nocturia, urgency,
voiding of smal l  volumes,
incontinence and suprapubic pain)'

dur ing the study period, were
suspected of having an acute
uncomplicated UTI.  Their  ur ines
were examined microscopically for
the  presence o f  o rgan isms.  No
exclusion criteria were used. During
the study period no women presented

with symptoms and signs of upper
urinary tract infections.

Midstream urines were collected from
all patients after the midstream urine
collection procedures were explained
to them. The instruct ions were to
open the labia with the index and
middle fingers, wipe once between
the labia with a clean and water
soaked p iece  o f  to i le t  paper ,  and
urinate while keeping the labia open.
The first part of the stream was to be

discarded, while the middle part of
the stream was to be collected in a
sterile plastic container.

Five milli l iters (ml) of each sample
were placed in a 5ml, test-tube and
spun with hand-held centrifuge for
two minutes. The supernatant was
poured off and the precipitate was
resuspended by gentle shaking of the
test-tube. One drop was then placed

on a glass slide and covered with a
covers l ip .  A  non-e lec t r i ca l
microscope was used with a 40 times
power lens.

The presence of any organisms on the
slide was taken as proof of an acute
uncomplicated UTI.'. The presence of
leucocytes were not used as criterion
in order to exclude contaminat ion
from any vaginal discharge.

The samples were then immediately
sent to a local pr ivate pathology

laboratory, where the specimens were
cultured on Blood aga,/McConkey half
plates. Using the standard semi-
quantitative counting method, only
counts  g rea ter  than 100 000 were
taken as proof of UTI.''

For  d i rec t  sens i t i v i t y  the  Stokes
method was used, with E.coli (ATCC
25922) as control .  The fol lowing
antibiotic discs were used: amoxv-

More than 5 mil l ion GP

consultat ions per year in

the USA because of UTl.
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Table 1

Age Distribution of Female Subjects With UTI

Age Group N o/o 95o/o CI

15 -18

r9 -45

46 -85

Total

o
J

31

15

49

6- l

63.3

30.5

100

0 - L2.9

49.5 -76.5

17.6 - 43.4



Thble II

Antibiotic Resistance of Organisms Cultured in Females with UTI

E.eoli o/o S.sapro o/o P.mirabilis S.liqui

Total cultures
Amo:rycillin
Cotrimoxazole
Nitrofuradantoin
Nalidixic acid
Amox/Clav
Norfloxacin
Cafaclor

37
2l
18
I

I

56.8
48.6
2.7

2.7

10
2
I

10

20
10

100
1

I

I

I
1
I

Amo>r/clav = &rnoxycillin/clavuianic acid

cillin, cotrimoxazole, cefaclor, nitrofu-
ratoin, nal idixic acid, amoxy-
cillin/clavulanic acid and norfloxacin.

The aim of the statistical analysis was
to provide descriptive statistics, with
estimates and confidence intervals
that reflect the sampling variability
associated with the sample swe of.49.

Simultaneous 90% confidence
intervals were only obtained for the
multinomial distributions of the total
sample of E.coli  since the method
uses large sample approximations.rl
An exact 95% confidence interval was
obtainable for the percentage
resistance of a specific antibiotic for
E.coli and S.saprophyticus.

A very high level of

resistance against many

of the popular

antibiotics.

Figure 1: Profile of organisms cultured in Females with UTI

zfr i:r, P mirabilis

I S sapro

rc S liqui
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Resu l t s

Forty nine (49) women aged between
15-65 years were found to have both
microscopic evidence of micro-organ-
isms and subsequently yielded a posi-
tive urine culture. No tally was kept
of those patients without organisms in
the urine on the initial examination, or
those without positive urine cultures.

The age distribution (table 1) shows
that 630/o (950/o CI49.5 to 76.5) of the
subjects were in the reproductive age
group (I9-45years).

OnIy 4 organisms were cultured
(figure 1), the dominant organisms
being E.coli (76%o) (950/o Cl64 to 88)
and S.saprophyticus (20Vo) (95o/o QI9
to 31).

The E.coli cultures resulted in 56.8%
(95o/o CL,39.5 to 72.8) resistance to
amoxycillin, as well as 48.60/o (95o/o CI,
31.9 to  65.6)  res is tance to
cotrimoxazole. S.saprophyticus
showed a [00o/o (95o/o CI,69 to 100)
resistance to nalidixic acid (table II).

With regard to the multiplicity of re-
sistance of all cultures,24.5o/o (90% SCI
(simultaneous confidence interval),
11.4 to 37.6) were not resistant to any
antibiotic, 38.8o/o (90% SCI, 23.9 to 53.5)
were resistant to one antibiotic only
arrd 36.70/o (90% SCI, 22,I to 51.4) were
resistant to two or more antibiotics.

D i scuss ion

This study has shown E.coli to be the
predominant pathogen to be cultured
in acute uncomplicated UTI of
females presenting in the study
practice with microscopic bacteriuria,
confirming the findings of most other
studies in family practice.

The study did not include urine

samples showing only pus cells but no
organisms on microscopy, and
cu l tu res  o f  less  than 100 000
organisms were also not reported on.
These may have resulted in a smaller
study sampleu' '  which could have
biased the bacter ial  prof i le and
consequently the antibiotic resistance
profile. However no patients in these
categories returned to the study
pract i t ioner subsequent ly for
treatment.

The study has demonstrated a very
high occurrence of resistance of the
cultured organisms against very
commonly used first line antibiotics
like amoxycillin, cotrimoxazole and
nalidixic acid. More appropriate first
l ine ant ibiot ics to use in the study
prac t ice  wou ld  have been
amoxyci l l in/clavulanic acid,
norf loxacin, ni t rofurantoin and
cefaclor.

These f indings do not necessari ly
apply to other family pract ices in
di f ferent sett ings or pr imary care
settings in the public sector, due to
the di f ferences in pract ice
populat ions and the effect of  the
prescribing habits of physicians in the
area.

In spi te of these l imitat ions of the
study, the authors wish to make the
fol lowing conclusions about acute
uncompl ica ted  UTI  o f  females
presenting in family practice:

t . E.coli is by far the most prevalent

bacterial pathogen.

E.col i  may in certain urban
communi t ies  have reached too
high a level of  resistance to
amoxycillin and cotrimoxazole to
warrant their continued use as first
line therapy.
Amoxycillin, cotrimoxazole and
nalidixic acid should probably not
be  used as  therapy  in  such

. . .  depending cn the

practrice population and

prescribing hatlits sf the

doctsr.

Unine micros*npy is a

s;rl*!e but e'ffect;ve

methocl tu cllagnose l-lTl

* even in rLrral areas,
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communit ies without a urine
culture showing sensitivity to these
antibiotics.

4. Nitrofurantoin, amoxycillin/-
clavulanic acid, norf loxacin or
cefaclor, depending on cost
considerations, would be more
appropriate first line therapy in
similar settings.

5. Bacterial resistance profiIes should
be done in different ambulatory
care settings in order to minimise
treatment failures of this very
common condition.

The study practitioner has used a non-
electrical microscope with great ease
and it  should be emphasised that
urine microscopy is a simple but
effective method to diagnose UTI in
family practice, which can even be
used in remote areas of South Africa
without electricity.
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