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Abstract In July 2008, in France, guidelines for antibiotic
prescriptions for urinary tract infections (UTIs) were
amended. As general practitioners (GPs) treat numerous
UTIs, we wanted to evaluate whether they followed
these guidelines. In order to do this, we performed a
prospective study. The point of call was urinalyses.
Using this selection method together with criteria diag-
nostic for urinalysis, we confirmed that patients pre-
sented a UTI. Each GP was contacted. Prescriptions
were analysed and compared to the 2008 French guide-
lines for UTIs. Our study included 185 urinalyses. UTIs
diagnosed by GPs were as follows: acute cystitis:
72.4 %, prostatitis: 13.5 %, nephritis: 8.7 % and asymp-
tomatic bacteriuria: 5.4 %. The principal antibiotics used
were: quinolone (59.5 %), furan (17.8 %) and cotrimox-
azole (6.5 %). Only 20 % of the prescriptions were
compliant with the guidelines. The correct antibiotic
but not the dose or the duration of prescription was selected
in 8.1 % of the prescriptions. For cystitis, inappropriate pre-
scription was associated with an extra cost of 694 €, namely,
7.4 € per treatment. GP prescriptions for UTIs do not follow
the guidelines. Even if GPs assert that they are aware of the
emergence of resistant strains, it seems that they do not take

into account the objective of quinolone restriction, which was
one of the backbones of these guidelines.

Introduction

The widespread use of antibiotics leads to the emergence of
resistant bacteria. Even if it is mainly seen in hospital-acquired
infections, this phenomenon occurs in France in community-
acquired infections [1, 2]. In France, more than 80 % of all
antibiotics are prescribed by general practitioners (GPs), but
they do not seem to be aware that they play a role in the
progression of resistances. Among infections widely treated
by GPs, urinary tract infections (UTIs) are one of the most
frequent. These infections are commonly treated with fluoro-
quinolones, which are known to easily lead to the development
of resistant bacterial strains [3]. In France, approximately 20 %
of Escherichia coli are now resistant to fluoroquinolones [4]. In
2008, the French Agency for the Safety of Health Products
(AFSSAPS) published new guidelines for UTIs. These guide-
lines included data for the diagnosis and different treatments for
each type of community-acquired UTIs (cystitis, prostatitis,
nephritis etc.) in adults [5]. These treatment guidelines are
based on bacteriological data, such as the rate of resistant
strains, but also with the intent of limiting fluoroquinolone
use to avoid the increasing rate of fluoroquinolone-resistant
strains. For example, for simple cystitis, fosfomycin trometa-
mol or nitrofurantoine were the preferred antibiotics [5]. For
nephritis, intravenous third-generation cephalosporins were
proposed, with a relay with amoxicillin, amoxicillin–clavula-
nate, oral third-generation cephalosporins or sulfamethoxa-
zole–trimethoprim [5].

As these guidelines were published in 2008, the aim of
the present study was to evaluate GPs’ antibiotic prescrip-
tions for UTIs in adults who underwent a urinalysis and to
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see if the goal of quinolone restriction was abided by GPs.
In the literature, several studies were performed on the same
subject. They find that clinicians poorly follow the guide-
lines [6–10]. This lack of follow-up could lead to a higher
cost [11] because of, for example, a longer course of treat-
ment [9, 12].

Materials and methods

We performed a prospective study during September 2010.
This study was conducted in an outpatient context at the
Biolyss laboratory (an outpatient biological laboratory in
Limoges, France). The laboratory in which the study took
place also performs urinalyses for five other laboratories
located in the town but also in the suburbs and the rest of
the county. Our starting point was urinalyses. All consecu-
tive urinalyses performed in this laboratory were evaluated.
Urinalyses were eligible if they fulfilled the following cri-
teria: (i) leucocyte counts greater than 104/ml and bacteria
count greater than the cut-off for each type of infection
[i.e. >104 colony-forming units(CFU)/ml for nephritis or pros-
tatitis; >103 CFU/ml for cystitis due to E. coli, Proteus spp.,
Klebsiella spp., Staphylococcus saprophyticus; >105 CFU/ml
for cystitis due to other bacteria] and (ii) age over 18 years.
Urinalyses were excluded if: (i) they were prescribed by a
urologist and (ii) the patient was hospitalised. Urinalyses were
anonymous (the staff of the biological laboratory kept the
initial of the name and the first name) for confidentiality.
GPs were then called on the phone with a delay of no more
than 10 days to collect data concerning the diagnosis and
antibiotic(s) prescribed after the urinalysis results. Patients
with a permanent urinary catheter were secondarily excluded.
Data were analysed versus the 2008 French guidelines for the
treatment of UTIs.

If the antibiotic used was not one of those recommended,
the treatment was considered as “Not adapted”. If the anti-
biotic was one proposed by the guidelines, the dosage and
the length of treatment were checked. Treatments were
considered as “Adapted” if the antibiotic, dosage and length
of treatment were in agreement with those recommended.
For this part, we took into account the type of infection but
also their classification as “simple” or “complicated”. When
possible, we evaluated the cost of each treatment prescribed
by GPs compared to the cost of the recommended treatment
(the one that should have been prescribed). The cost was
based on the price of antibiotics in outpatient pharmacies. If
an intravenous or intramuscular treatment was prescribed,
the cost of the material used and the wages of the nurse were
taken into account.

We compared the different types of infections to deter-
mine whether or not they had an impact on the follow-up of
the guidelines. The Chi-square test was used.

Results

A total of 403 urinalyses were performed over the period of
the study, among which 240 were eligible according to the
inclusion and exclusion criteria. There were 122 GPs who
agreed to answer our questions, which represented 80.8 %
of the GPs contacted. Among the responses, nine patients
had a permanent urinary catheter and were then excluded.
Finally, 185 urinalyses were usable in our study. These 122
GPs represented 28.3 % of all the GPs in our county.

The mean age of the patients included in the study was
62 years. The population was mainly composed of women
(85.4 %).

The diagnoses carried out by GPs were as follows:

– Acute simple cystitis: 38.9 % (n072)
– Acute complicated cystitis: 22.2 % (n041)
– Acute recurrent simple cystitis: 5.9 % (n011)
– Acute recurrent complicated cystitis: 4.9 % (n09)
– Acute cystitis during pregnancy: 0.5 % (n01)
– Prostatitis: 13.5 % (n025)
– Acute simple nephritis: 4.9 % (n09)
– Acute complicated nephritis: 2.7 % (n05)
– Acute nephritis during pregnancy: 1.1 % (n02)
– Colonisation: 5.4 % (n010)

The antibiotics prescribed are shown in Fig. 1, along with
their distribution within the different diagnoses. Figure 2
shows the length of prescription of each type of antibiotics
according to the diagnosis.

A total of 197 bacteria were found in the 185 urinalyses
(all urinalysis revealed bacteria). Gram-negative bacteria
were found in 91.4 %. E. coli was found in 143 urinalyses
(76.5 %). For E. coli, the resistance rate to furans was 1.4 %,
9.8 % to ciprofloxacin, 13.9 % to norfloxacin and ofloxacin,
20.3 % to cotrimoxazole, 48.3 % to amoxicillin and 40.6 %
to amoxicillin–clavulanate.

In only 20 % (n037) of the patients, the prescription was
“Adapted” as previously defined, i.e. the antibiotic, dosage
and length of treatment were as recommended in the guide-
lines. In 71.4 % (n0132) of the patients, the antibiotic was
not the one recommended as a first line of treatment. In
8.6 % (n016) of the patients, the antibiotic was the right one
but either the dosage and/or the duration of prescription was
incorrect. Dosages errors were due to the use of ciproflox-
acin and furan at half the recommended dose. For the
duration of therapy, mistakes were principally due to too
short courses for prostatitis and too long courses for cystitis.

We were only able to assess the cost for cystitis.
Concerning the prescriptions which did not follow the rec-
ommendations (n094, 70.1 % of all cystitis), the extra
expenditure was 694 €, namely, 7.4 € per treatment.

There was a better adapted treatment for nephritis, com-
plicated cystitis and prostatitis than the adapted treatment

3080 Eur J Clin Microbiol Infect Dis (2012) 31:3079–3083



for cystitis (respectively, p00.001; p00.009; p00.0002).
However, there was no statistical difference between the
adapted treatment for prostatitis and nephritis (p00.9) or
between cystitis and recurrent cystitis (p00.65).

Discussion

Using urinalysis as a starting point, and following the rec-
ommendations for the interpretation of white blood cell
counts and CFU counts in the urine, ensured that the patient
did or did not have a UTI. Furthermore, based on the
bacteriological results, we had some additional elements to
use for the interviews of GPs. We found this approach better
than asking GPs what they should have prescribed in
reported cases to avoid wrong and polite answers.

Our results are concordant with other studies realised
around the world where the adherence to guidelines for
UTIs is poor. Such reports come, for example, from Spain
[6], Israel [7] and the United States [8–10].

Curiously, we had many cystitis cases (72.4 %). This is
surprising because the starting point was urinalysis. Indeed,
in the guidelines, urinalyses are not recommended for

cystitis, unless it is a complicated or recurrent one, which
was not the case. This approach has been reported by
another team where urinalyses were performed even if dip-
sticks were positive [10]. However, this is a good point for
our study, as cystitis is the major UTI treated by GPs. Thus,
we were able to analyse a type of infection that we should
not have been able to recruit using this methodology.

Fluoroquinolones were prescribed in 59.5 % of UTIs in
our study. Even if this is not the best choice regarding
resistance emergence, this prescription is understandable.
Since the discovery of nalidixic acid, quinolones and then
fluoroquinolones have been proposed in France as the best
choice to treat UTIs (this recommendation is found in the
two previous guidelines published in 1991 and 1995). So it
stands to reason that, despite the new guidelines, fluoroqui-
nolones still remain the best choice for many practitioners.
We reviewed each prescription containing fluoroquinolones
to analyse if another antibiotic family could have been
prescribed, taking into account the diagnosis, potential al-
lergies and the antibiogram. In 77.3 % (n085), quinolones
should not have been used. The idea of quinolones limita-
tion advocated by the guidelines is not, for the moment,
shared by all practitioners. In a recent study from Norway,
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but based on data from 2003, only 6 % of the prescriptions
were quinolones [12]. So there is a possibility for improve-
ment in French prescriptions.

Among all the quinolones, we only found fluoroquinolones
but no first-generation quinolones in the prescriptions given
by GPs. This is probably due to the fact that they were already
excluded in the previous guidelines. We found no prescription
with fourth-generation fluoroquinolones (levofloxacin or
moxifloxacin). Even if their use increases, mainly for lung
infections, they have, for the moment, no indication for UTIs
[13, 14]. Indeed, classical fluoroquinolones (ofloxacin, cipro-
floxacin) are still effective in these infections and the new ones
do not improve the outcomes in UTIs caused by Gram-
negative bacteria. It seems that, for the moment, GPs did not
switch to the use of new fluoroquinolones in UTIs.

There was only a slight use of single-dose fosfomycin
trometamol, which is recommended as a first-line treatment
for cystitis. This is not surprising, as our starting point was
urinalyses. Indeed, this molecule is used mainly for the first
episode of cystitis, when there is no need for a urinalysis.
Thus, the way we selected our patients did not allow us to
analyse this type of infection, even though we had many
urinalyses performed for cystitis.

The fact that there was a statistical difference in the rate
of adapted treatments between cystitis and nephritis, pros-
tatitis or complicated cystitis, but not with recurrent cystitis,
indicated that GPs are more anxious and pay more attention
to potentially more severe infections than to commonplace
cystitis. We did not find other studies that arrived at the
same conclusions in the literature.

An incorrect treatment duration has already been de-
scribed (either too short or too long) in Norway and the
United States and, thus, does not seem to be related to
French doctors [9, 12]. Following the 2008 guidelines,
would have had a favourable impact on bacterial ecology,
because of a reduced use of fluoroquinolones, as well as a
favourable influence on treatment costs, reducing them dra-
matically (about 700 € only for cystitis). A similar economic
impact has previously been reported when the guidelines
were followed. In their study, Kahan et al. found that, in
53 % of treated cases, the cost exceeded that which was
expected [11]. As in another study by the same team, we
noticed that the treatment length was one of the causes of a
higher cost [15]. In France, where health care costs are
increasing and which we are attempting to control, follow-
ing guidelines could be a beginning.

GPs are family practitioners and need treat to treat many
different diseases and pathologies. It is not easy to be aware
of all the new data and recommendations. This probably
explains these poor results. It has already been reported in a
study by Kahan et al. that urologists adhere more closely to
guidelines than GPs [7], probably because they know the
disease and its treatment better.

Our study has some limitations. First of all, as previously
stated, the majority of community-acquired UTIs (cystitis)
are treated without the use of urinalyses but only with
clinical examination and urinary sticks. Thus, the use of
urinalyses as a starting point leads to the fact that our patient
group and diagnoses are probably not representative of the
typical population of community-acquired UTI. That said,
this method of selection was better than an interview based
on an opinion poll, which would not have reflected the
reality of prescriptions.

Another point is that treatment comparison with the
guidelines was based on the diagnosis established by the
GP. However, we had no means to determine if the diagno-
sis was the correct one. Thus, a treatment considered as not
adapted according to the guidelines could be the right one
for the GP if the diagnosis was wrong. For example, tem-
perature is often not considered as a sign of nephritis or
prostatitis and misleads to a diagnosis of cystitis. This
mistake is even found in men for whom cystitis is consid-
ered not to exist and that all UTIs must be considered as
prostatitis. Therefore, the prescription of furans is incorrect,
not because of the lack of compliance to the guidelines but
because the diagnosis was wrong. However, wrong diagno-
sis seems to occur in up to 33 % using only clinical data
[16].

Another French study in 2007 (de Saint Aubin, unpub
lished data) reported that the diagnosis was more often
incorrect rather than the prescription [17]. Indeed, clinical
signs of a more severe disease (such as temperature) tend to
be underestimated. However, the guidelines at this time
were more approximative than those published in 2008. In
our study, the widespread prescription of fluoroquinolones
in contrast to a large amount of cystitis suggests more
treatment error rather than an incorrect diagnosis.

Conclusion

Our study evaluates the actual antibiotic prescription for
urinary tract infections (UTIs) by general practitioners
(GPs) 2 years after the publication of new guidelines which
recommended reducing fluoroquinolones use. Our results
show that these guidelines are, for the moment, not followed
sufficiently and that there is still a majority of UTIs treated
with fluoroquinolones. The prescriptions still adhere to the
previous and out-of-date recommendations. Moreover, it is
difficult to change habits when, individually, they give good
results. Indeed, without complications, UTI treatment is
usually effective, whatever it is. So it is easy to understand
why GPs do not change their prescription, moreover if they
are unaware of their role in the development of resistant
bacteria. However, prescription modification is proposed in
other countries such as South Africa as a consequence of
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changing resistance patterns [18]. It also seems that part of
these poor practices result not only from poor awareness of
the guidelines but from misdiagnoses. Our study highlights
the necessity to better publicise these guidelines and to
increase Continuing Medical Education (CME) for both
diagnosis and treatment.
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