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Abstract

Objective: We assessed the impact of the implementation of a simple multifaceted intervention
aimed at improving management of cystitis in primary care.

Design: Quality control before and after study.

Site: Primary care centres in Barcelona city provided by the Catalonian Institute of Health.
Participants: The multifaceted intervention consisted of (1) creation of a group with a leader
in each of the primary care centres, out of hours services, sexual and reproductive centres, and
home visit service, (2) session on management of cystitis in each centre, (3) result feedback
for professionals, and (4) provision of infographics for professionals and patients with urinary
tract infections. Interventions started in November 2020 and ended in the summer of 2021.
Main measurements: Variation in the prescription of first-line antibiotics, usage of antibiotics,
and request for urine cultures before and after this intervention.

Results: Training sessions took place in 93% of the centres. The use of first-line therapies cystitis
increased by 6.4% after the intervention (95% confidence interval [CI], 5.7-7.1%). The use of
nitrofurantoin in recurrent cystitis increased, mainly in out of hours service (8.7%; 95% Cl,
5.2-12.2%). Urine cultures were more frequently requested after the intervention for recurrent
cystitis in both primary care centres and out of hours services, with a 7.2% increase [95% Cl,
5.9-8.5%), but also for uncomplicated urinary tract infections (3.1%; 95% Cl, 1.8-4.4%).

* Corresponding author.

E-mail address: carles.llor@gmail.com (C. Llor).
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Introduction

Conclusions: A low-intensity multifaceted intervention on management of cystitis, with strong
institutional support, resulted in a better choice of antibiotic in antibiotic prescribing, but the
intervention had less impact on the adequacy of urine cultures.

© 2022 The Author(s). Published by Elsevier Espana, S.L.U. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Mejora en el manejo de las cistitis en atencion primaria después de la
implementacién de una intervenciéon multimodal simple

Resumen

Objetivo: Evaluamos el impacto de una intervencion multimodal en la mejora del manejo de
las cistitis en atencion primaria.

Diseno: Estudio de calidad antes-después.

Emplazamiento: Centros de atencion primaria de la ciudad de Barcelona proporcionados por el
Institut Catala de la Salut.

Participantes: La intervencion multimodal consistio en: (1) creacion de un grupo de trabajo
con lideres en cada uno de los equipos de atencion primaria, servicios de urgencias, centros de
atencion sexual y reproductiva y servicio de atencion domiciliaria, (2) sesion formativa sobre
el manejo de las infecciones del tracto urinario en cada centro, (3) retorno de resultados
a profesionales, y (4) difusion de infografias a profesionales y pacientes. Las intervenciones
comenzaron en noviembre de 2020 y finalizaron en verano de 2021.

Mediciones principales: Variacion en la prescripcion de antibidticos de primera linea, uso de
antibidticos y solicitud de urocultivos antes y después de esta intervencion.

Resultados: Las sesiones de formacion se realizaron en el 93% de los centros. La seleccion de
farmacos de primera linea en cistitis aumento en un 6,4% después de la intervencion (intervalo
de confianza [IC] 95%: 5,7-7,1%). El uso de nitrofurantoina en cistitis recurrente aumento,
principalmente en servicios de urgencias (8,7%; 1C 95%: 5,2-12,2%). Las solicitudes de urocultivos
aumentaron después de la intervencion en equipos de atencion primaria y servicios de urgencias
en cistitis recurrentes (7,2%; 1C 95%: 5,9-8,5%), pero también en cistitis simples (3,1%; 1C 95%:
1,8-4,4%).

Conclusiones: Una intervencion multimodal de baja intensidad sobre el manejo de las cistitis
junto con el apoyo institucional explicito mejoro claramente la seleccion de antibioticos, pero
tuvo menos impacto en la adecuacion de los urocultivos.

© 2022 El Autor(s). Publicado por Elsevier Espaia, S.L.U. Este es un articulo Open Access bajo
la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

overall volume of a clinician’s antibiotic prescribing, and
specifically addressing the appropriateness of treatment for

Due to rising antimicrobial resistance and adverse events
associated with inappropriate antibiotic use, regulatory
agencies require that all primary care centres (PCC) have
an antimicrobial stewardship programme in place.’ Since
the majority of antibiotic usage is in the outpatient setting,
antimicrobial stewardship programmes, defined as struc-
tured programmes to promote the rational use of antibiotics,
are becoming increasingly common because of their poten-
tial benefits in process and patient outcomes.?

Various models of implementing outpatient antimicro-
bial stewardship have been evaluated, including clinician
education®, electronic clinical decision support,* audit and
feedback,® among others.®® Existing evidence suggests that
among strategies aimed at reducing antimicrobial pres-
cription rates in primary care those based on multiple
approaches are the most effective and when several inter-
ventions overlap, greater impact is expected, but they are
also more difficult to implement.® Providing feedback of the

a particular condition, is a less resource-intensive approach
that may be attractive to programmes initiating outpatient
stewardship.

Urinary tract infections (UTls) are a common prob-
lem in primary care consultations. In more than 80% of
cases uncomplicated UTI is caused by Escherichia coli."®
In many clinical settings, urine cultures are not routinely
performed and women with symptoms of acute cystitis
are treated empirically. Thus, empirical treatment in UTIs
should cover E. coli. However, resistance of uropathogens
to the classical antibiotics has significantly increased in
southern Europe countries, mainly because of the high use
of antibiotics."" The resistance of enterobacteria to third
generation cephalosporins, mediated by the production of
extended spectrum B lactamases (ESBL), is a growing prob-
lem in E. coli and Klebsiella pneumoniae strains. Indeed,
in 2019, more than half of the E. coli isolates reported to
the European Antimicrobial Resistance Surveillance Network


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Atencion Primaria 54 (2022) 102493

(EARS-Net) and more than a third of the K. pneumoniae
isolates were resistant to at least one antimicrobial group
under surveillance.” According to recent data, the per-
centage of E. coli resistance to quinolones, cotrimoxazole
and amoxicillin and clavulanate, albeit variable, ranges
from 20 to 40% in Spain.'>'* According to the recom-
mendations of the Infectious Diseases Society of America,
empiric antibiotic therapy should be substituted when the
rates of resistance surpass 20%."> Therefore, encouraging
appropriate use of first-line antibiotic regimens for UTls,
mainly uncomplicated UTIs and recurrent UTIs in symp-
tomatic women, is paramount. Current Spanish guidelines
recommend prescribing a single 3g dose of fosfomycin or
nitrofurantoin 100 mg t.i.d. for five days for women with
uncomplicated cystitis.'®"” The rationale of this strategy is
based on the narrow spectrum of aetiologic agents caus-
ing acute cystitis and knowledge of their local antimicrobial
resistance patterns.’® Over the last years the use of fos-
fomycin as the preferred therapy for these infections has
significantly increased in our country. However, more than
half of the Spanish doctors prefer the use of short-course
therapies over single-dose therapy for uncomplicated cys-
titis and standard antibiotic regimens of broad-spectrum
antibiotic courses instead of shorter therapies of narrow-
spectrum antibiotic regimens for recurrent therapies.'?'
This compromises our pursuit to curb antimicrobial resis-
tance among uropathogens.

An ideal outpatient antimicrobial stewardship pro-
gramme would have a low barrier to implementation, use
easily gathered data, decrease inappropriate antibiotic use,
and increase guideline concordance for treating such a com-
mon infectious condition. Our objective was to increase the
appropriate management of cystitis in adult women through
a simple multifaceted intervention in Catalonia.

Methods

Study design and participants

We conducted a before and after quality improvement,
quasi-experimental study in the primary care setting in
Barcelona, including all the PCCs, primary care out of
hours (OOH) services and primary care sexual and reproduc-
tive services (SRS), and the home visit service, belonging
to the Catalonian Institute of Health, which covers 74.6%
of the adult population in Barcelona.?” A healthcare pro-
fessional was chosen in each of these settings and acted as
leaders for appropriate antibiotic use.

Simple multifaceted intervention

The multifaceted intervention, which received strong insti-
tutional support, consisted of: (a) the creation of a group
with a leader in each of the 51 PCCs, 4 OOH services, 3
SRSs and the home visit service; (b) a 45-minute session on
management of uncomplicated and recurrent cystitis in each
centre; (c) feedback on antibiotic prescribing for uncom-
plicated and recurrent cystitis at the centre and individual
level; (d) a provision of infographics for healthcare pro-
fessionals (doctors and nurses) as described in Appendix
1; (e) an infographic for patients with uncomplicated and

recurrent cystitis (Appendix 2); and (f) updated information
about the local resistance of uropathogens (Appendix 3).
Interventions started in November 2020 and ended in
the summer of 2021. We set up three different outcomes:
(a) variation in the prescription of first-line antibiotics for
the empiric treatment of both uncomplicated (either a
single-dose 3 g fosfomycin sachet or nitrofurantoin 100 mg
t.i.d. for five days) and recurrent UTls, defined as >3
episodes of cystitis in one year or at least two in six
months (either two doses of fosfomycin 3g or full reg-
imen of nitrofurantoin 100mg t.i.d. for seven days as
described in local guidelines) before and after the inter-
vention; (b) variation in the total usage of antibiotics
before and after the intervention; and (c) request for urine
cultures before and after this intervention. The request
for urine cultures, in the context of women with UTls,
is only recommended in uncomplicated cystitis which,
despite appropriate antibiotic treatment, remains symp-
tomatic (post-treatment urine culture), presents recurrent
episodes of cystitis (pre-treatment urine culture) and cysti-
tis in pregnancy (pre- and post-treatment urine culture).

Data sources and measures

Aggregated antibiotic prescribing data (ATC JO1 class)
were extracted from the computerised pharmacy
records of dispensed drugs reimbursed by the Cata-
lan Health Service. Authors accessed aggregated data,
meaning that individual patients could not be identi-
fied. Antimicrobial consumption rates were expressed
in defined daily doses (DDD) per 1000 inhabitants-
days (DID). Consumption of the following classes of
antibiotics was measured: overall rate of antibiotic pre-
scribing (DID JO1 of antibacterials for systemic use), DID of
beta-lactam antibacterials, penicillins (JO1C); DID of other
beta-lactam antibacterials, cephalosporins (JO1D); DID of
quinolones (JO1M); DID of macrolides, lincosamides and
streptogramins (JO1F), and special mention to the group
of other antibacterials (JO1X): J01XX01 (fosfomycin) and
JO1XE (nitrofuran derivatives).

Data on adequacy of the use of antibiotics and adequacy
of the request for urine cultures were extracted anony-
mously from the electronic primary care medical records
of the Catalonian Institute of Health (ECAP). The ECAP
database contains longitudinal information on demographic
variables, diagnoses, diagnostic test requests, and prescrip-
tions, among other data. Since December 2019, in Catalonia
it is mandatory to report the diagnosis that motivates each
antibiotic prescription, thereby allowing high quality evalu-
ation of the adequacy of prescription-indication.

Statistical analysis

Descriptive analysis of the data was performed before appli-
cation of chi square tests to compare the percentages of
usage of drugs and urine cultures requested before and after
the intervention, and 95% confidence intervals of the abso-
lute difference observed between the two periods were
calculated, with differences being considered statistically
significant when the p-value was <0.05.
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Population in Barcelona
Catalonian Institute of Health
(n=1,249,552)

Pediatric population: 152,042

Adults (n=1,097,510)

Men: 518,850

Women (n=578,660)

l

Age < 65 years ‘

(n=424,850)

Episodes of cystitis
(n=25,866)
T

|

Age = 65 years
(n=153,810)

Episodes of cystitis
(n=20,707)

i - \

Uncomplicated cystitis Recurrent cystitis Uncomplicated cystitis Recurrent cystitis
(n=20,451) (n=5,415) (n=13,803) (n=6,904)
Figure 1  Study flowchart. General data from the population with cystitis in Barcelona, 2021.

Ethics statement

This study was granted an exemption from the Ethical Com-
mittee Board Jordi Gol i Gurina (Barcelona, Spain), as ethical
approval for quality improvement studies is not required in
Spain.

Results

A total of 54 training sessions took place in 51 centres,
encompassing PCCs, OOH services, SRCs and the home visit
service, and accounting for 93% of all the centres subject
to intervention, with multidisciplinary attendance by both
medical and nursing professionals (Appendix 4). In 2021,
46,573 episodes of cystitis were treated in 31,041 adult
women in Barcelona PCCs. The mean age of the women
treated with antibiotics was 57 years (SD 24.2 years). A total
of 34,254 (73.5%) of the treated cystitis corresponded to
uncomplicated episodes, and 44.4% of the episodes of cys-
titis were diagnosed in older women (over 65 years). In this
latter population group, the percentage of recurrent cystitis
was 33.3% (Fig. 1).

The overall consumption of antibiotics in the PCCs
decreased by 2.3% in 2021 compared to 2020, but the
reduction was 29% compared to 2019 (pre-pandemic year)
(Appendix 5). The use of first-line antibiotics for uncompli-
cated cystitis in the three primary care settings increased
after the intervention in 6.4% (95% confidence interval [CI],
5.7-7.1%; 27.4% in 2020 and 33.8% in 2021). As shown in
Fig. 2, the adequacy of antibiotic use in uncomplicated UTIs
in the PCCs increased by 6.3% (95% Cl, 5.6-7.1%; 28.3% in
2020 vs. 34.6% in 2021). Conversely, consumption of the

presentation of 2 sachets of fosfomycin decreased from
44.9% to 40.1%. The appropriateness of the use of first-line
antibiotics in the OOH centres was also higher after the
intervention (14.4% in 2020 vs. 21.1% to 2021) with a dif-
ference of 6.7% (95% Cl, 4.2-9.2%). Similarly, the adequacy
of antibiotic prescription among the SRCs increased by 33%
(23.1% in 2020 vs. 30.8% in 2021; difference of 7.1% [95% Cl,
1.4-12.8%]).

The use of nitrofurantoin for recurrent episodes of cys-
titis slightly increased in the PCCs (4.5% in 2020 vs. 7.9%
in 2021), with a 3.4% increase (95% Cl, 2.8-4.1%), but this
increase was more pronounced in the emergency depart-
ments (8.7% increase; 95% Cl, 5.2-12.2%) (Appendix 6).
Overall, the use of 2 sachets of 3 g of fosfomycin and nitro-
furantoin, the drugs recommended as first-choice empirical
therapies for recurrent UTls, remained unchanged in the two
settings, with an increase of 0.9% observed in PCCs after
the intervention (95% Cl, —0.4% to 2.2%). The intervention
had less impact on the adequacy of diagnostic tests, show-
ing an increase in the request for urine cultures, in both
uncomplicated UTIs (potentially inadequate evidence) and
recurrent cystitis (adequate). The adequacy of urine cul-
tures in recurrent UTls significantly increased in both the
PCCs and the OOH centres after the intervention (41.8% in
2020 vs. 49% in 2021; increasing in 7.2% [95% CI, 5.9-8.5%]),
but this increase in the urine culture ordering was also sta-
tistically significant in cases of uncomplicated UTIs, with an
increase in 3.1% (95% Cl, 1.8-4.4%) (Fig. 3).

Discussion

We demonstrate that a simple multifaceted stewardship
intervention comprised of clinician education, feedback,
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Figure 2  Antibiotic prescribing rates for women with uncomplicated urinary tract infections before and after the intervention in
Barcelona in the different primary care settings.
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Figure 3  Urine cultures requested by health care professionals for women with urinary tract infections before and after the
intervention in Barcelona in the different primary care settings.
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and the provision of simple information for healthcare pro-
fessionals and population with UTIs significantly improved
antibiotic prescribing for UTls, including an increase in the
number of first-line antibiotic regimens for uncomplicated
UTIs and a reduction in the number of 2 doses of 3g of
fosfomycin. However, this intervention failed to reduce the
number of urine cultures ordered for uncomplicated UTIs as
this request increased in both uncomplicated and recurrent
UTls.

Strengths and limitations

This study consisted of a large population, including a whole
city and all prescriptions dispensed by general practitioners,
professionals working in OOH centres, SRCs and a home visit
service of a public healthcare service, thus providing a com-
plete picture of overall antibiotic prescribing in primary care
in the whole city. Our findings may be applied to other health
services with the same characteristics. However, there are
several study limitations. First, this study describes a non-
randomised, pre-post analysis of an intervention in different
settings in primary care. Without randomisation or a con-
trol group, we cannot exclude that the Hawthorne effect or
temporal or secular trends contributed to our findings. We
cannot exclude the possibility that factors other than these
interventions could influence antibiotic prescribing during
the study period. Second, while we used different types
of PCCs, including mainly PCCs as well as OOH centres and
SRCs, secondary care settings were not included. As a result,
our results need to be validated in other settings. Third,
the effect of the pandemic regarding the improvement in the
use of first-line antibiotics is uncertain. Fourth, as our inter-
vention was multifaceted, we cannot quantify the extent
to which each component individually contributed to our
results. Finally, the data refer to the prescriptions made in
primary care of the public health service. There has been
no follow-up of the prescriptions to outpatients by hospital
prescribers. Despite all these limitations, we consider that
the simplicity of the intervention used in our multifaceted
approach is crucial.?® This, along with the strong institu-
tional support, are the greatest strengths of the study, and
allow the reproducibility of our research to other areas.?*

Comparison with other studies

One of the main objectives of the Spanish Action Plan on
Antimicrobial Resistance is the implementation of antimi-
crobial stewardship programmes in the community (PROA
in Spanish).?> Our study clearly aligns with this goal, for
such a common condition that is linked to increasing
antimicrobial resistance levels in our country. Low-intensity
multifaceted interventions have shown to be effective in
improving the management of cystitis at different levels of
care.?®?’ Training sessions and the availability of infograph-
ics with summarised information on the management of
cystitis together with feedback to professionals are the most
widely used strategies. We observed a global percentage of

adaptation to the recommendations of 34% after our inter-
vention; however, this result is slightly lower than that
observed in other studies which achieved an improvement
of 41% after carrying out the multifaceted intervention.?”
Different factors may have influenced these results. In our
setting, the primary care PROA programme has recently
been created and is still in a consolidation phase.

On the other hand, the different recommendations
related to the first-line drugs for the management of cys-
titis, depending on the local susceptibility profile, makes
it difficult to compare our results with other studies.?®?
In our territory, fosfomycin is widely used for the mana-
gement of cystitis. Of note in our study was the reduction
in the prescription of 2 sachets of fosfomycin in the con-
text of a simple cystitis. We have not identified studies
that analyse the impact of a multifaceted intervention on
the prescription of fosfomycin trometamol. The percentage
of prescription observed for other therapeutic groups such
as quinolones in cystitis in our study was 8%, similar to that
observed in other more recently published studies.?®

Regarding the inappropriateness in the request for urine
cultures, different studies have reported percentages rang-
ing from 14% to 33%.3%%" In our study, the percentage
of inappropriateness in uncomplicated cystitis was 32%,
similar to that observed in other studies. However, regard-
ing the request for urine cultures for recurrent cystitis, this
percentage was only 49%.

Implications for practice

Despite our success in reducing overall and non-first choice
antibiotic courses for UTls and increasing optimised treat-
ment, it is important to acknowledge that the use of
second-line antibiotic courses remained unnecessary or not
optimised in a high percentage of cases. Another obvious
area for improvement is in the use of second, third and
fourth generation cephalosporins and fluroquinolones. More-
over, there were no improvements in the request for urine
culture in uncomplicated cases after the intervention, an
untoward and unexpected result. Our experience highlights
several areas for future improvement. We are planning to
continue our intervention with a second 45-minute session
in all the centres as a reminder of all these outcomes
and emphasising when urine cultures should be ordered
and when not.

In conclusion, we show that an easy-to-implement,
non-labour-intensive outpatient stewardship intervention
centred on simple strategies targeting not only the
healthcare professionals but also the population achieved
reductions in unnecessary second-line antibiotic usage while
increasing optimised treatment. Our approach had a low
barrier to implementation and required a relatively small
commitment of resources once education was complete
and processes were in place. Therefore, the intervention
described here is an efficient model for healthcare systems
looking to initiate antimicrobial stewardship in primary care
settings for this prevalent infectious disease in particular.
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What is known on the topic

e The use of antimicrobial stewardship programmes in
primary care has significantly increased in the last
years as a result of the increase in the antimicrobial
resistance.

e Most effective strategies designed to improve man-
agements of infectious diseases in primary care have
multiple and complicated approaches.

e Study designs aimed at improving the management of
infectious diseases in primary care must be as simple
as possible.

What this study contributes

o A simple multifaceted intervention on management
of cystitis was designed consisting of group of leaders
in different sites, one session, feedback on antibiotic
prescribing and updated resistance of uropathogens,
and provision of infographics for professionals and
patients.

e This simple multifaceted intervention accompanied
with strong institutional support resulted in an
increased percentage of first-line antibiotics pre-
scribed.

e The improvement in the prescribing behaviour
achieved after the intervention was not accompa-
nied by an increase in the adequacy of urine cultures.
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