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Methods Seventy-six randomly selected GPs in Christchurch (the Christchurch Sentinel
network) participated in the study. Using the same methodology as in the previously
reported 2000 collection, midstream urine (MSU) samples were prospectively collected for
standard microbiological analysis on all women between the ages of 16 and 50 years
presenting with symptoms of dysuria and frequency and who had positive dipstick testing
for either nitrites, leucocytes, or both. MSUs were submitted for bacterial colony counts and
resistance testing of isolates present in numbers >105 cfu/ml of urine.
Results 216 dipstick positive specimens were collected in the survey period; 105 of these
fulfilled criteria for significant bacteriuria. Trimethoprim resistance was found in 16 (15.2%)
overall, with a resistance rate for Escherichia coli (E. coli) to trimethoprim of 17.7%. When
compared to the proportions of organisms resistant in the 2000 study, there were apparent
but non significant increases in the total resistance among pathogens (+6.7%) and E. coli
resistance (+5.8%). Rates of antibiotic resistance of all organisms to nitrofurantoin (2.9%)
and norfloxacin (0.95%) remain low. There was a statistically significant increase in
resistance among all women presenting with symptoms and a positive dipstick test (+5.3%;
95% CI: 1.5%–9.1%). For a woman in this age group presenting with symptoms of urinary
tract infection and a positive dipstick test, we estimate that her probability of having a
trimethoprim-resistant organism in 2002 was 7.4% compared with 2.7% in 2000.
Conclusion Trimethoprim resistance of E. coli causing uncomplicated UTI appears to be
rising in Christchurch. This may reflect the promotion and extensive use of this agent as
first-line treatment. Whilst these data indicate that trimethoprim remains a reasonable firstline empiric treatment in this condition, this may change if trimethoprim resistance continues
to rise. The apparent increase over a relatively short period (2–3 years) demonstrates the
importance of regular surveillance. A third study is required to confirm whether this is a
significant trend.
A previous study in 2000 (using the randomly selected Christchurch Sentinel GP Network)
measured the rates of resistance to trimethoprim in organisms causing uncomplicated UTI (E.
coli 11.9%, all organisms 8.5%, and intention to treat basis 2.7%).1 As a result of these data,
both local and national guidelines have recommended the use of trimethoprim as first-line
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empiric treatment.2,3 Rates quoted from routinely collected community laboratory data at the
same time were higher at 19% for E. coli in 2000. By 2002, this reported crude rate had risen to
21%.
In this paper, we report the resistance rates to common antibiotics of uropathogens isolated from
women with uncomplicated UTI sampled prospectively using the same Sentinel Network 2 years
after the first study.

Methods
The general practitioners from the Christchurch Sentinel Network provided samples for both collection
periods. The 82 practitioners were randomly selected in 1999 as previously described.1,4 The collection
period was from late spring 2001 to autumn 2002. Seventy-six GPs (93%) were available to participate in
this study.
Inclusion criteria were women aged between 16 and 50 years who presented with symptoms of cystitis,
supported by the presence of white cells or nitrites in the urine by dipstick, in whom empiric antibiotic
treatment was to be commenced (‘intention to treat’).
Exclusion criteria were clinical evidence of pyelonephritis (temperature >38°C, renal angle tenderness, or
rigors), known abnormal urinary anatomy, recent instrumentation of the urinary tract or pregnancy. Both
Christchurch community laboratories were involved, performing standard midstream urine analysis
(microscopy, culture, and antibiotic sensitivity determination). Results were sent back to the referring GP
in the normal way and a de-identified copy sent to the study team for further analysis.
Antibiotic sensitivities were determined on all samples fulfilling the criteria for urinary tract infection. A
UTI was defined as ≥20 leucocytes per mm3 of urine and pure growth of ≥105 organisms per ml of a
uropathogen.5 We chose ≥105 organisms/ml as this is a conservative and agreed definition of infection.6
It is noteworthy that the in vitro resistance rates to trimethoprim in our previous study were similar in the
samples with <105 cfu/ml of a uropathogen. Antibiotic susceptibility was determined by disc testing
according to NCCLS standards.5 Simple descriptive statistics were obtained in Excel and SAS7 software
programs; and proportions, normal 95% confidence intervals, and tests for linear trend were performed
using the CIA software program.8
This repeat of the dipstick positive resistance study was part of a larger study examining the optimal use
of antibiotics in women presenting with symptoms of uncomplicated urinary tract infection. The study
was approved by the Canterbury Ethics Committee.

Results
216 dipstick positive samples were submitted; 117 out of 216 met the inclusion criteria for
bacterial and white cell counts required to define urinary tract infection; and 105 of those 117
had pure growth of a pathogenic organism. The disc sensitivity testing showed the following
total in vitro resistance rates for significant isolates as shown in Table 1: trimethoprim 15.2%
(95% CI: 9.0%–23.6%), cotrimoxazole 13.3 % (7.5%–21.4%), amoxycillin 42.9% (33.4%–
52.3%), amoxycillin/clavulanate 2.9% (0.6%–8.1%), nitrofurantoin 2.9% (0.6%–8.1%), and
norfloxacin 1% (0.02%–5.2%).
The most common infecting organisms were Escherichia coli (E. coli) (81%) and
Staphylococcus saprophyticus (S. saprophyticus) (13%). Resistance varied according to the
infecting organism (Table 1 – see PDF). S. saprophyticus were all sensitive to trimethoprim
while 17.7% of E. coli were resistant.
There was no significant difference in resistance rates nor the pattern of infecting organism by
age band (Table 2).
Table 2. Infecting organism by age in 2002
Age band of patient (n) % E. coli
% S. saprophyticus
14.3 (2/14)
78.6 (11/14)
16–21 years (14)
28.6 (6/21)
71.4 (15/21)
22–30 years (21)
12.2 (5/41)
85.4 (35/41)
31–40 years (41)
3.5 (1/29)
82.8 (24/29)
41–50 years (29)

% Other
7.1 (1/14)
0.0 (0/21)
2.4 (1/41)
13.8 (4/29)

When compared to the proportions of organisms resistant in the 2000 study (Table 3), there were
apparent but non significant increases in the total resistance among all pathogens: 8.5 to 15.2%
(+6.7%) and in E. coli resistance which rose from 11.9 to 17.7% (+5.8%). There was a
statistically significant increase in resistance among all women presenting with symptoms and a
positive dipstick test (+5.3%; 95% CI: 1.5%–9.1%).
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Table 3 Comparison of resistance to antibiotics in 2000 and 2002
Resistence
Total resistance among
pathogens
E. coli resistance

2000
8.5% (8/94)

2002
15.2 % (16/105)

11.9% (7/59)

17.7% (15/85)

Total resistance among
symptomatic women
(intention to treat)

2.1%(8/374)

7.4% (16/216)

Difference
+6.7% Z=1.23
NS
+5.8% Z=0.71
NS
+5.3% Z=2.91
(95% CI: 1.5%–
9.1%)*

*Significant at 5% level; NS=Not significant at 5% level.

Discussion
The apparent increase in the overall resistance rate to trimethoprim over a 2-year period is the
key finding. Using all urines fitting the conservative criteria for UTI as a denominator, the
numbers are too small to determine whether this is a statistically significant trend among E. coli
or among all identified pathogens—a third survey would confirm whether this is a trend within
these subgroups. However, using all 216 submitted samples as a denominator, an ‘intention to
treat’ analysis can be performed.
For a GP about to initiate antibiotic treatment in 2002 for a woman aged 16–50 years with
symptoms of an uncomplicated urinary tract infection and a positive dipstick test for nitrites or
leucocytes, the probability of that woman having a pure growth infection with a trimethoprimresistant organism would have been 7.4%. This compares to 2.7% in the 2000 sample, and the
difference is significantly different (p=0.04).
Given that many patients with symptoms of dysuria and frequency do not have positive
dipsticks1,9,10 then a GP treating on symptoms alone would theoretically encounter an even
lower rate of trimethoprim resistance. As a caveat to this, however, there is recent evidence that
women with no evidence of infection using standard testing methods do respond to antibiotics11
and there is therefore the possibility of an undiagnosed bacterial cause with unknown resistance
in this group. We note the importance of considering the likelihood of infection with Chlamydia
trachomatis where there are leucocytes but no infecting organism.
This study confirms the finding in the first study that the resistance rate for trimethoprim in
individual organisms is lower than that reported from the regional laboratory. For example, the
Sentinel rate among E. coli was 17%, with 21% reported from opportunistically collected data at
the regional laboratory in 2002. The finding of a higher trimethoprim-resistance rate among E.
coli than other uropathogens is consistent with international experience. This is important when
considering influences on antibiotic prescribing. Laboratory results are reported by organism so
prescribers using routinely collected data as a guide will tend to look at the rate for the most
common infecting organism (E. coli).
The overall resistance rates found suggest that, in Christchurch, trimethoprim still appears to be a
reasonable antibiotic of first choice for empiric treatment of symptoms of urinary tract infection
in women aged 16–50 years with no other complications. Put another way, if such women have
a positive dipstick there is only a 1 in 13 chance they will require a second antibiotic if treated
empirically with trimethoprim. However, the apparent rise in trimethoprim-resistance rate over
such a short time is of concern.
Trimethoprim is currently the local recommended first-line antibiotic for treatment of
uncomplicated urinary tract infection. The most clinically important resistance mechanism is
coded on a plasmid and may be disseminated by highly mobile transposons that may be
transferred among a wide range of organisms.12–14 Resistance, therefore, would be expected to
increase over time but we do not know how quickly this will occur. This further highlights the
need for regular prospective monitoring of resistance levels to assess the rate of increase and
determine the ongoing clinical utility of this antibiotic, preferably at a national as well as a
district level.
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