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Contexte

En France, la derniére décennie a été le témoin de changements majeurs pour le métier de pharmacien ;
cette transformation a été encore plus marquée pour le pharmacien d'officine, en contact direct avec les patients.
La Loi « Hopital, patient, santé, territoire », plus communément appelée « Loi HPST » et promulguée en 2009, a
été le point de départ de I'avénement des nouvelles missions confiées au pharmacien?. Et pour cause, en plus de
sa mission premiére consacrée a la délivrance des médicaments et des produits de santé, le pharmacien devient

un acteur majeur de la prévention et la promotion de la santé. Cela s'est traduit de différentes manieres.

Tout d'abord, I'accompagnent des patients, atteints de maladies chroniques, a été renforcé par la
réalisation d’entretiens pharmaceutiques®. Initialement réservés aux médicaments anticoagulants et aux
traitements de I'asthme en 2013, ils ont été étendus aux patients agés et polymédiqués avec les bilans partagés
de médication en 2018, puis a lI'accompagnement des patients sous anticancéreux oraux en 2021. A l'issue de
différents entretiens menés dans un espace de confidentialité, le pharmacien est a méme d‘apprécier les
connaissances du patient a I'égard de sa thérapeutique, mais également ses possibles difficultés dans son
environnement de vie. Le pharmacien proposera différents outils au patient pour I'aider a mieux comprendre son
traitement, mieux le prendre, mais également limiter la survenue des effets indésirables. En effet, derriere ces
entretiens pharmaceutiques se cachent des enjeux de santé publique, telle que I'amélioration de l'observance, la
diminution de la iatrogénie médicamenteuse, pouvant elle-méme conduire a I'hospitalisation des patients, le plus
souvent agés et polymédiqués. Des études en faveur de ces résultats, témoignant de I'efficience de cette pratique,
sont de plus en plus disponibles, en France comme dans le reste du monde3~’. A noter que méme si le lancement
des entretiens pour les patients sous antivitamine-K semblait prometteur avec plus de 60% des officines engagées
dans ce dispositif, la participation est vite redescendue®. Les pharmaciens font remonter des difficultés
organisationnelles, souvent un manque de temps, un manque de reconnaissance du travail fourni par la
rémunération attribuée a cette mission, ou encore un manque d’appétence et un défaut de formation pour la

conduite de ces nouvelles missions®.

La France, comme beaucoup de pays développés se voit confronté a un défi de taille, le vieillissement de
sa population. Ainsi, au 1°" janvier 2020, I'Institut national de la statistique et des études économiques (INSEE)
rapportait que plus de 20% de la population francaise était agée d'au moins 65 ans et plus de 10% de la population
avait au minimum 75 ans'®. Ces chiffres ne font qu'augmenter depuis le début du 21°™ siécle et les projections
démographiques vont dans ce sens. Il est estimé que les personnes agées de plus de 65 ans représentaient un
peu moins de 30% de la population francaise, elle-méme estimée a plus de 76 millions d’habitants. La transition
démographique impacte directement notre systéme de santé, en témoigne I'augmentation de la demande de
soins par la population a laquelle les professionnels de santé ont de plus en plus de mal a répondre. Les exercices
coordonnés telles que les maisons de santé pluridisciplinaires (MSP), les équipes de soins primaires (ESP) ou
encore les communautés professionnelles territoriales de santé (CPTS) sont encouragées. Ces nouveaux modes
d’exercice ont vocation a regrouper des professionnels de santé, issus de filieres et spécialités variées, en un
méme lieu ou sur un territoire donné, pour consolider I'accés aux soins de la population et améliorer les conditions
d’exercice des soignants!!. Cependant, les inégalités territoriales d’accés aux soins et la démographie médicale

sont parfois insuffisante pour répondre au besoin de la population.



Devant cette difficulté a répondre a des besoins en santé, il est observé par voie de conséquence une
augmentation de la demande en soins non programmés. Il s'agit de demandes de soins considérées comme
« urgentes » par les patients, mais ne relevant pas d’un plateau technique d’un centre hospitalier. A I'issue d’un
rapport remis au Ministére de la santé par le député Thomas MESNIER en 2018, s’en est suivi une loi modifiant
I'organisation de notre systéme de santé!*!3, L'objectif premier étant de faire face aux tensions liées a la
démographie médicale, mais aussi et surtout de lisser les inégalités territoriales!®. La loi de financement de la
sécurité sociale qui s'en est suivi a introduit la possibilité d’expérimenter de nouvelles organisations dans le
systéme de santé®®, Ce dispositif est plus communément appelé « expérimentation par I'article 51 ». Bien qu'il
s'agit de la voie initialement envisagée, la publication du protocole national avant le dépdét du projet
d’expérimentation a contraint I'utilisation d’une solution autre. Méme si le décret d'application de la dispensation
sous protocole n’est paru qu’en janvier 2021, la loi a quant a elle été publiée en mars 2020, C'est a travers
cette mesure que le pharmacien d’officine a été autorisé a prendre en charge des affections bénignes, telles que
la cystite simple de la femme, la rhino-conjonctivite ou encore I'angine a streptocoque AY. Il est important de
souligner que le pharmacien doit avoir bénéficié d'une formation adaptée et appartenir a un exercice coordonné

pour pouvoir appliquer de tels protocoles, préalablement validés par la Haute autorité de la santé (HAS).

Enfin, il semblait important d’évoquer la place des pharmaciens d’officine durant la pandémie de COVID-
19 (Coronavirus Disease-19). Cette crise sanitaire a été le témoin du rdle endossé par les pharmaciens d’officine,
mais également un catalyseur pour toute la profession. A la croisée de la prévention, avec la vaccination contre
la COVID-19, mais également le dépistage et le diagnostic, avec la réalisation des tests antigéniques et
sérologiques, les pharmaciens ont contribué trés largement a la prise en soins des patients. Et pour cause, pour
éviter toute interruption de traitement médicamenteux, ils ont été autorisés a prolonger des ordonnances échues
durant le premier confinement!8-2, A noter que ces mesures ont été accueillies trés favorablement par la
population francaise. Concernant plus spécifiquement la vaccination contre la COVID-19, les Francgais ont
plébiscité ce nouveau service pharmaceutique. Ils évoquaient notamment une facilité d'accés a l'officine et de
prise de rendez-vous (notamment par rapport aux vaccinodromes), un gain de temps, et une confiance envers le
pharmacien pour I'injection du vaccin®. Ainsi, les pharmaciens d’officine sont devenus les premiers effecteurs de

la vaccination contre la COVID-19 en ville, et le premier lieu de dépistage®*%,

Pour répondre a cette crise, de nombreuses mesures temporaires ont été prises, mais certaines ont
vocation a se poursuivre. La vaccination en est un trés bon exemple. Rappelons que la vaccination antigrippale a
été rendue accessible en pharmacie a l'autonome 2019, mais ne concernait que les personnes ciblées par les
recommandations vaccinales. Depuis la campagne 2021-2022, le pharmacien est en mesure de vacciner tous les
adultes désirant se protéger de ce virus. Cette évolution se poursuit avec une extension du champ vaccinal offert
aux pharmaciens. Et pour cause, la HAS recommande de s'appuyer sur le pharmacien d’officine pour vacciner les
patients contre les maladies communes. Cette extension concerne en premier lieu les adultes et adolescents de
plus de 16 ans, mais pourrait étre étendue aux enfants a partir de 2 ans®?>, Cette évolution devrait intervenir
des le début de I'année 2023%.

Le contexte sanitaire éprouvant que nous venons de traverser a mis en lumiére la désorganisation du
systéme de francais. La nécessité d'apporter une réponse aux besoins de la population a conduit a la mise en

ceuvre d’une « mission flash » sur les urgences et les soins non programmés®’. Confiée au Dr Francois BRAUN,



alors Président de |'association SAMU-Urgences de France et actuel ministre de la Santé et de la Prévention, de
ce rapport émanent 41 mesures concrétes pour une application immédiate. Il est fait état, a deux reprises, de la
nécessité de « simplifier radicalement pour I'été la mise en application des protocoles de coopération entre
professions de santé sous coordination médicale dans les territoires volontaires ». Pour accélérer et faciliter le
déploiement de ces protocoles, il a été proposé, de facon dérogatoire pour les trois mois de I'été, de simplifier la
mise en ceuvre de ces protocoles, pour augmenter les capacités de réponse aux soins non programmeés,
particuliére dans les zones rurales. Néanmoins, l'un des principaux freins a I'étendue de ces protocoles est
I'appartenance a un exercice coordonné. Lorsque les médecins sont peu nombreux sur un territoire donné, la

création d'un tel exercice se veut complexe et la mise en ceuvre des protocoles impossible.

Fort de ce constat, le travail de cette thése portera sur I'étude de la dispensation sous protocole par le
pharmacien d’officine, dans le cadre de la prise en charge de la cystite simple de la femme. Il s'agit en effet d'une

affection bénigne, dont la demande de prise en charge est fréquente en officine.



Introduction

L'arrivée des protocoles de dispensation, en France et ailleurs, induit une distinction de taille : le
« pharmacien dispensateur » devient également « pharmacien prescripteur ». C'est ainsi qu‘au début du 21°m¢
siecle, des pays précurseurs comme le Canada ou le Royaume-Uni ont accordé le droit, pour les pharmaciens, de
prescrire certaines thérapeutiques?. Il peut s'agir d’une prescription complémentaire, collaborative, ou encore
indépendante®-3!, mais elle s'inscrit toujours dans un cadre stricte et concerne, pour ce qui est de la prescription
sous protocole, des pathologies bénignes. La cystite simple de la femme en est d'ailleurs la principale

représentante car elle arrive en premiére position des affections prises en charge par les pharmaciens®*3,

Chaque année, entre 4 et 6 millions de Francais sont touchés par une infection urinaire ; les femmes sont
concernées dans la trés grande majorité des cas®. La littérature nationale comme internationale estime trés
difficilement I'épidémiologie de cette affection, pourtant si fréquente. Une étude américaine rapporte qu‘environ
10% des femmes agées de plus de 18 ans avaient présenté les symptomes d’une infection urinaire dans les douze
mois précédents I'enquéte®. Un rapport de la Société de pathologie infectieuse de langue francaise (SPILF) datant
de la fin du 20° siécle stipule que l'infection urinaire est I'un des principaux motifs de consultation chez le médecin

généraliste nécessitant une antibiothérapie, aprés les infections pulmonaires®,

L'étude ECOGEN, étude nationale multicentrique conduite en 2011-2012, a permis d'analyser en détails le
contenu de plus de 20 000 consultations de médecine générale®’. Parmi les 7 055 femmes agées de 18 a 65 ans
qui ont consulté leur médecin généraliste durant cette étude, 175 recours pour cystites simples ont été décrits
par les médecins, soit environ 2,5% des consultations. Dans les deux tiers des cas (n = 109), I'infection urinaire
était la raison principale conduisant la patiente a consulter. Parmi ces patientes, 10% (n = 11) étaient inconnues
du médecin. Une étude plus récente, qui rappelle a juste titre les difficultés de connaitre I'épidémiologie précise
de cette affection du fait d'une codification non spécifique dans la base de données du programme de
médicalisation des systémes d‘information (PMSI), s'est concentrée sur la prise en charge des infections urinaires
au sein des services d’accueil des urgences (SAU) des hopitaux francais®®. En I'espace de deux semaines, les 76
structures participant a I'étude ont recensé 969 dossiers traitant d’'une infection urinaire, soit environ 2% des
patients non traumatiques se présentant au SAU. Parmi eux, le tiers de ces infections urinaires (32,7%) étaient

des infections urinaires bénignes.

Le diagnostic d’'une infection urinaire simple, sans facteur de complication, repose essentiellement sur un
interrogatoire mettant en évidence le tableau symptomatologique suivant : brllures et douleurs a la miction,
pollakiurie et mictions impérieuses, ainsi que I'absence de facteurs de risques**?. A noter qu'une hématurie est
retrouvée dans environ 30% des cas, mais ne témoigne en rien d’un facteur de gravité*!. La réalisation d’une
bandelette urinaire (BU) est le seul examen recommandé en premiere intention, sans nécessiter
systématiquement d’examen cytobactériologique des urines (ECBU). Dans le cas d’une infection non compliquée,
un antibiotique tel que la fosfomycine ou le pivmécillinam est indiqué, en association aux regles hygiéno-
diététiques*®*243, Etant donné qu'un examen clinique stricto sensu n'est pas indispensable pour cette affection

bénigne, se pose la question de la possibilité pour le pharmacien de prendre en charge une telle affection.

D'autres pays, comme le Canada, la Suisse ou encore I'Ecosse, ont déja sollicité le pharmacien d'officine

pour renforcer la prise en charge des patients, en élargissant son périmétre d'intervention. Dans la région



d'Alberta, Canada, le champ d’exercice des pharmaciens a été étendu par une adaptation du cadre réglementaire.
Les pharmaciens sont passés d’une distribution de médicaments a des soins centrés sur le patient*. Ils peuvent
désormais prescrire des médicaments, auparavant soumis a prescription médicale obligatoire, dans certaines
situations et ont recours a la pharmacie clinique. Une étude récente conclut a l'efficacité et a la sécurité d'une
prise en charge de la cystite simple par les pharmaciens (91,5% de guérison a deux semaines) auxquelles s'ajoute

la satisfaction des patientes, supérieure a 95%*.

Dans |'objectif de dresser un état des lieux de la capacité des pharmaciens d'officine a dispenser certains
antibiotiques, 'Australie a déployé une enquéte a leur égard pour étudier leurs connaissances sur le sujet de
I'antibiothérapie®®. Leurs compétences dans le domaine ayant été validées, il a été suggéré un accroissement de
leur role, en leur permettant de prescrire des antibiotiques dans certaines infections non compliquées comme

pour les cystites simples, I'impétigo ou encore I'acné®’.

Le service « NetCare », expérimenté en Suisse depuis 2012, a quant a lui pour objectif de faire face a la
pénurie de médecins et la saturation des services d'urgence en sollicitant les pharmaciens dans le « triage » des
patients. A I'aide d'arbres décisionnels, les pharmaciens peuvent prendre en charge les affections bénignes ou, le
cas échéant, solliciter une téléconsultation avec un médecin, ou encore adresser le patient au service des
urgences*®, Une premiére étude révéle la demande prépondérante relative a la prise en charge de l'infection
urinaire de la femme qui, a elle seule, représente plus de 40% des demandes (n = 1709) parmi les vingt-quatre
pathologies que sont habilités a traiter les pharmaciens suisses. Dans 81% des cas, le pharmacien s’est appuyé
sur I'arbre décisionnel dédié a cette affection pour dispenser un médicament a prescription médicale obligatoire.
Les pharmaciens étaient capables de répondre a 84% des sollicitations des patients, toutes plaintes confondues.
Une autre étude a quant a elle renforcer le bénéfice de ce service, tant par la praticité apportée aux patients que

la rentabilité de ce dernier pour le systéme de santé**,

En Ecosse, le service « Pharmacy first » ayant pour finalité un meilleur accés aux soins primaires pour la
population, a permis d'évaluer la prise en charge de certaines affections, telles que les infections urinaires, par le
pharmacien d'officine®?. Durant cing mois, 75 pharmacies d’'une méme région ont participé a ce dispositif
débouchant sur 1189 cas. Parmi les trois pathologies prises en charge, la cystite simple de la femme arrive en
premiére place (75,4%), suivie par l'impétigo (15,2%) et la broncho-pneumopathie chronique obstructive (9,3%).
Dans le cadre de l'infection urinaire, le pharmacien a dispensé des conseils hygiéno-diététiques dans 8,5% des
cas (n = 76), renvoyé la patiente vers un médecin dans 15,5% des demandes (n = 139) et dispensé directement
un antibiotique dans 76,0% des cas (n = 682). Les principales raisons évoquées pour renvoyer la patiente vers
son médecin étaient I'age et un épisode récent. Malgré un faible taux de réponse a un questionnaire de satisfaction
(9%), tous les patients ayant répondu se sont montrés satisfaits ou trés satisfaits par le service « Pharmacy
first ». De la méme facon, plus des deux tiers des médecins généralistes (67%) ont trouvé une utilité a ce

dispositif, leur permettant une diminution de la pression exercée a leur égard.

Les premieres études qui se sont intéressées a la satisfaction des patients a la suite d’une prise en charge
par le pharmacien d’officine ont souligné a la fois le professionnalisme de ces derniers, mais également la
confiance des patients envers ce professionnel de santé. Une méta-analyse, non spécifique a la cystite, menée

en 2017 a constaté que I'élargissement du champ de compétences des pharmaciens permettait avant tout un



accés accru au traitement recommandé pour les patients*®. Le public évoquait la relation de confiance déja
existante entre le pharmacien et sa patientéle comme gage d'acceptation de cet élargissement. Plusieurs études
relatent une satisfaction importante des patients quant a leur prise en soins par le pharmacien d’officine. Stewart
et al. fait écho d’'un degré de satisfaction général avoisinant les 90% (n = 92)*°. Dans I'étude de Mansell et al.,
les résultats démontrent une fois encore la confiance accordée par les patients a leurs pharmaciens. Dans 80,4%
des cas (n = 101), les patients ont relevé une amélioration importante ou totale des symptomes rencontrés suite
aux recommandations du pharmacien®. La satisfaction a I'égard du service proposé par les pharmaciens au
Canada était elle aussi trés importante. A la question « demanderiez-vous de nouveau conseil & votre pharmacien
pour une autre affection mineure », le score de 3,8 sur une échelle de 1 a 4 a été obtenu, soit un trées fort degré

d'accord.

La forte sollicitation et le manque de disponibilité immédiate d'un médecin peuvent ralentir la prise en
charge des patientes touchées par une affection urinaire simple, et induire de I'automédication, un renoncement
aux soins, voire une redirection inadaptée vers les SAU. Les hopitaux doivent alors répondre a cette demande de
soins non programmés ne relevant pourtant ni d’un plateau technique ni d’'une expertise spécialisée’®. Le retard
d'instauration de traitement ou le renoncement aux soins peuvent quant a eux conduire a un retard de guérison

et donc la persistance d’un inconfort chez les patientes®.

Du fait de leur disponibilité et de leur accessibilité, les pharmaciens s'averent étre des professionnels de
santé de premier recours trés régulierement sollicités pour répondre aux patientes confrontées a ce type
d'infection®3. A ce jour, en France, seuls des conseils hygiéno-diététiques et/ou le recours & des compléments
alimentaires ou bien des médicaments a prescription médicale facultative sont possibles par le pharmacien
d'officine. Dans la continuité des nouvelles missions qui lui sont confiées, il semble intéressant de s'appuyer
davantage sur les compétences des pharmaciens d'officine pour améliorer la prise en charge des femmes
demandant conseil pour une cystite aigué simple. C'est ainsi que le projet d'étude détaillé dans la suite de ce
document, prénommé PharmaCyst’, a vocation a évaluer I'efficacité de I'application d’un protocole de dispensation
destiné a la prise en charge de la femme, agée de 18 a 65 ans et présentant des signes fonctionnels urinaires,

sur le territoire régional des Pays-de-la-Loire, par le pharmacien d’officine.

Les changements organisationnels de notre systéme de santé impliquent des modifications de I'exercice
officinal. Il sera abordé dans un premier temps le changement de paradigme qui se dessine en France, mais qui
est déja amorcé ailleurs dans le monde, notamment au Canada. Un glissement du pharmacien dispensateur est
alors observé au profit du pharmacien prescripteur. La littérature, bien que limitée a ce jour, n'a de cesse de se
densifier sur cette thématique. Une fois la contraception et la cessation tabagique écartées, les infections urinaires
de la femme considérées comme simples et aigués, nommées cystites, sont les principales pathologies bénignes
prises en charge par le pharmacien. Cette affection sera l'objet de la seconde partie de ce travail. Enfin, et pour
répondre a la problématique posée, sera présentée I'étude clinique PharmaCyst’, aboutissement de ce travail de

recherche.



Un changement de paradigme : du pharmacien dispensateur
au pharmacien prescripteur

Les nouvelles missions accordées aux officinaux, telles que la vaccination, les entretiens pharmaceutiques,
ou encore la dispensation sous protocole, renforcent leur posture de professionnel de santé. Avec elles,
apparaissent de nouvelles obligations, de nouvelles contraintes, mais également de nouvelles modalités
d’exercice. Et pour cause, lorsque le pharmacien s'est vu octroyer la possibilité de vacciner la population francaise
contre la COVID-19, il a endossé un nouveau role, celui de prescripteur. Il en résulte alors un changement de
statut, et donc de paradigme ; un glissement est actuellement observé depuis la posture de « pharmacien
dispensateur » vers celle de « pharmacien prescripteur ». Ce glissement ne fait que mettre en lumiére la dualité
que tout semble opposer depuis que les apothicaires sont apparus au 18° siécle, et a laquelle les pharmaciens

d’officine sont confrontés : celle de soignant et celle de commergant>*->¢,

Auparavant, un tel statut pouvait s'observer par exemple dans la délivrance d'une contraception d‘urgence
auprés de mineures. Aprés s'étre entretenu avec la personne, le pharmacien était a méme de dispenser la
thérapeutique®. La prise en charge par I’Assurance maladie de cette derniére chez les personnes mineures sous-
entend que le pharmacien est lui-méme prescripteur de celle-ci. Il faut cependant préciser que le statut de ce
médicament, considéré comme « non listé », permet une délivrance sans ordonnance. Cette derniére ne
conditionne que son remboursement. La est la difficulté rencontrée a ce jour ; la mise en ceuvre des protocoles
de coopération, aussi bien de la cystite simple de la femme que de I'angine bactérienne a streptocoque A, implique
la dispensation d’un antibiotique, qui lui requiert obligatoirement une ordonnance pour étre délivré. L'ambivalence

du statut de prescripteur / dispensateur est encadrée par un suivi strict du protocole.

Plusieurs pays ont d'ores et déja accordé un statut de prescripteur au pharmacien, mais cela reste limité
a quelques pays pionniers tels que le Canada et le Royaume-Uni >3-, | peut s’agir d’une prescription supervisée,
d’une prescription encadrée ou encore autonome. Plusieurs études se sont déja intéressées aux freins et aux
leviers pour parvenir a la prescription pharmaceutique mais encore aucune a la réelle plus-value de cette
pratique®'~®, L'objet de I'étude portant sur une prise en charge globale par le seul pharmacien, il paraissait donc
opportun de s'intéresser plus particuliérement a la prescription pharmaceutique indépendante, sans la tutelle d'un
médecin (Article 1). Cette pratique, demeurant a priori peu répandue dans le monde, il a été décidé de conduire
un examen de la portée. Un examen de la portée est en effet privilégié a une revue systématique pour des
questions larges, des sujets de niche, ou encore des thématiques peu explorées®®®, L'étude visait a analyser la
contribution de la prescription indépendante par les pharmaciens d’officine, dans le cadre des soins primaires,

pour les patients, les organisations, et la société.

Cet examen de la portée a ainsi permis de mettre en exergue certains bénéfices de la prescription
indépendant par le pharmacien d'officine. Les bénéfices pour la société se font sentir a tous les niveaux : micro,
méso et macroscopique. Le premier bénéficiaire de ce service demeure le patient, pour qui I'accessibilité est
améliorée et les délais de prise en charge réduits. De plus, sa sécurité semble maintenue et voire méme
améliorée*>®7:%8, Une telle pratique permet de libérer du temps médical, par la prise en charge de pathologies

bénignes, et semble étre une des solutions pour pallier la difficulté d'accés a de professionnels de santé sur



certains territoires. Enfin, ce modéle semble rentable pour la société ; il permet de réduire le colit de prise en
charge des patients et d'augmenter leur qualité de vie. C'est en effet le constat de plusieurs études, canadiennes,
qui se sont intéressées a ce sujet®”®7%, Au méme titre que les raisons qui ont poussé les autorités britanniques
a l'introduire, la rentabilité de la prescription pharmaceutique est une des attentes des parties prenantes’..
L'efficacité et I'effectivité apparaissent comme confirmées, mais des études supplémentaires sont nécessaires

dans le domaine de I'efficience.

Le changement d’orientation mené par le Canada, avec un passage de I'approche centrée sur le produit a
une approche centrée sur le patient, a permis aux pharmaciens d'étre reconnus comme des professionnels de
santé a part entiere*®. La reconnaissance des pharmaciens comme prescripteurs peut étre alors considérée
comme une évolution de la profession au regard de I'évolution de la démographie médicale, des besoins accrus

des patients, et du virage ambulatoire qui est observé dans les pays développés.
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Abstract

Background: Due to the shortage of professionals, the ever-increasing needs and
demands for appointments, booking consultations is getting harder, and physicians’
workloads are increasing. To limit this issue, several countries have trialled different

models of independent prescribing through pharmacies.

Aim: This study aimed to analyze the contribution of independent prescribing by
community pharmacists, in primary care, using the micro, meso, lmacrolevel

framework.

Method: Three different databases were used: Medline, Scopus and Embase. The
search was executed on March 23, 2022, for each of them. Some relevant articles
were added manually to the search. To be selected for the review, articles needed to
be published after 2000, written in English or French,focus on independent
prescribing by community pharmacists, and concern a minor condition. Original
research was accepted. Articles were imported into the Covidence systematic review

software to perform the review.

Results: The search resulted in“1768 articles and 846 after removing duplicates.
After title and abstract screening, 792 articles were qualified as irrelevant, and 54 full
text studies were reviewed: for eligibility. Finally, 10 studies were included in the
scoping review. The various studies included are recent (from 2013 to 2021) and
mostly of Canadian origin=(8/10). For seven of the studies, a quantitative study
design is observed. As an independent prescriber, the community pharmacist can
improve patient access to primary care, reducing consultation delays for minor
conditions: In addition, patient safety is maintained, and the patient’s quality of life is
increased. The pharmacist independent prescriber model seems to be cost-effective

for society.

Conclusion: This review highlights the potential value and relevance of the
pharmacist independent prescriber. The benefits to society are felt at all levels:
micro, meso, and macro. Effectiveness and efficacy seem established, but further

studies may still be necessary to establish efficiency.
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Highlights

e PIP is one possible solution mainly found in Canada and in the-United-
Kingdom.

e Accessibility to care is improved for the patient, with reduced delays.

e The benefits of PIP to society are felt at all levels: micro, meso.and macro.

e The pharmacist independent prescriber model is«cost-effective for society.

e Further studies are needed to evaluate the“implementation of PIP in other

settings.
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Introduction

In many developed countries, patients’ access to (primary) care is becoming harder.
Due to the shortage of professionals, the ever-increasing needs and demands for
appointments, booking consultations is getting harder, and physicians’ workloads are
increasing'3. Prescription of drugs by non-medical health professionals, and
particularly pharmacists is one newly implemented solution*. It appeared at the
beginning of the 215t century, firstly in Canada and in the United Kingdom, and then
in the United States, Australia, New-Zealand®. In most cases, this  new

pharmaceutical service started in hospitals or clinics, before reaching the community.

Several models of pharmacist prescribing are offered, depending on the country, the
pharmacist's level of training, or access to other .healthcare providers. Some
adjectives like “non-medical prescribing”, “additional prescribing”, “collaborative
prescribing”, “supplementary prescribing”, “emergency prescribing”, or “independent
prescribing” are used to clarify the pharmacist's capabilities and scope of practice®-1°.
These terms describe the range of authorized pharmacist prescribing practices and
authorities, such as prescribing over the counter (OTC) medicines or prescription
drugs, the necessity or not of a prior-agreement from the physician to prescribe, or
the possibility to continue attherapy. This study will focus only on the pharmacist
independent prescribing” (PIP) ‘model. This model is also named “autonomous
prescribing” because it does not require any systematic agreements with
prescribers®. PIP'is proposed when a new diagnosis is not necessary, or for minor
conditions like allergies, acne, contact dermatitis, sore throat, etc. Only pharmacists
specifically trained for this new service can prescribe independently. PIP is regulated

and often based on national protocols™'.

Some studies show that patients have high expectations and satisfaction with PIP
services'? 14, Other studies and reviews have examined pharmacists’ capabilities or
barriers and facilitators to implement this new model'®. However, the efficacy,
effectiveness and efficiency of this service have not been well explored yet. This
study aimed to analyze the contribution of independent prescribing by community
pharmacists, for minor conditions in primary care, for patients (micro-level),

organizations (meso-level) and society (macro-level).
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Method

Due to the lack of evidence in literature for the benefits of PIP, a scoping review was
conducted. This methodology is particularly appropriate for answering a specific
question with relatively few studies, in contrast to systematic reviews's. Moreover,
scoping reviews are preferred to clarify key concepts and identify research gaps for
new topics'”'8. The PRISMA extension for scoping review (PRISMA-ScR) guidelines

were followed to conduct this study’®.

This study will be conducted using micro, meso and macro level perspective?’ This
model allows us to focus on patients, healthcare providers and policy makers. It,
therefore, allows us to look at the larger picture and provide.a comprehensive answer
to our research question. The themes addressed by the literature will be qualified in
three different ways: effectiveness, efficacy, and-efficiency?"?2. Efficacy can be
defined as the capacity of an intervention to achieve the desired result under ideal
condition. Effectiveness is the ability of an intervention.to achieve its intended effect
in normal clinical conditions. Efficiency is about doing things in the most economical

way for the individual or society.

Search strategy

To identify articles of interest, the three main bibliographic databases were used:
Medline, Scopus and Embase. To be selected for the review, articles needed to be
published after 2000, written in English or French, focus on independent prescribing
by community pharmacists, and concern a minor condition. All types of studies were
accepted (quantitative, qualitative, and mixed-method studies). Papers were

excluded if:

e They were not an original research;

e They were not focused on the main topic (e.g., supplementary prescribing,
collaborative prescribing, non-medical prescribing);

o They took place on a non-community setting (hospital, emergency, primary
care clinic);

e They analyzed the implementation process (barriers and facilitators to PIP
implementation);

e They explored the patients’ experiences and views about PIP.
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Papers mentioning specific measures regarding the COVID pandemic or vaccination,
contraceptive, naloxone, chronic conditions were also rejected because this area was

considered too specific for this scoping review (not a minor condition).

The search was executed on March 239, 2022, for each database. The
bibliographies of included papers were reviewed for additional studies. Articles were
imported into the Covidence systematic review software to perform the review?3. The
Medline search strategy is presented below and was adapted for Embase and

Scopus.

(Pharmaci*[Title] ~AND prescri*[Title]) NOT ((vaccin*[Title] "OR contrac*[Title]
OR hospit*[Title] OR emergenc*[Title] OR error*[Title] OR‘inappropriat*[Title] OR
attitude*[Title] OR train*[Title] OR educat*[Title] OR barrier*[Title] OR facilitator*[Title]
OR view*[Title] OR physician*[Title] OR practitioner*[Title] OR review*[Title]))

Selection of studies and analysis

Studies were included in three steps. First; titles and abstracts were screened.
Second, full text review was made. Third, extraction was achieved. These steps were
performed by the two reviewers (AP and DB). A consensus was reached between
the two reviewers at the end. of each step. Criteria for screening and full text review

were entered into the software.

An iterative process:was used to create the data charting form. General information
like lead author, year. of publication, title, and country was collected. Some
characteristics of studies like study objective, study design, level, scope, and key
findings were also collected. The two reviewers independently completed the data
charting form and discussed the results. The results will be presented in a table to
allow comparison of the studies and to get an overview. Key findings from each study

were classified into categories to show the contribution of PIP.

Results

The search initially resulted in 1768 articles, reducing to 846 after removing
duplicates. In total, 792 articles were qualified as irrelevant after title and abstract

screening, and 54 full text studies were reviewed for eligibility. Of these, 44 were



135 considered irrelevant and were removed. Therefore, 10 studies were included in the

136  scoping review and their data were extracted. All the process is available in Figure 1.

1728 studies imported
for screening

|

846 studies screened e 792 studies irrelevant

|

54 full-text studies

882 duplicates
removed

assessed for eligibility —> 44 studies excluded
Reasons:
27 no relevant

10 type of article irrelevant
5 nosubject

1 no access

1 no study subject (no PIP)

10 studies included

137

138 Figure 1. Study flow diagram

139 Characteristics of included studies

140 The studies included are recent (from 2013 to 2021) and mostly from Canada (8/10).
141 A quantitative study design‘is observed for seven of the studies. Half of the studies
142 presented a macroscopic vision. A large majority rated the efficacy of the PIP (8/10);

143  and only.two studies measured the effectiveness of the PIP (Table 1).
144

145 Table 1: Characteristic and results of included studies

Author | Cou Study Lev

Aim of stud S Key findi
/ year ntry im of study design | el cope | Key findings

To evaluate the Pharmacist care would
Al economic impact of save more than $4.4

h ist billi dd 576,689
Hamarn | can | P arm.a(.:ls Quantit | Ma | Efficie rion, a !
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Results of individual studies

Easy access and medical time saving

Availability and access to a community pharmacist are the most important benefits of
the PIP. Pharmacists are considered as<an access to primary care. This new
possibility is appreciated by patients?®3°. For'example, the quick management of a
urinary tract infection is required. Beahm ef al. observed a significant difference
between the time to access to a pharmacist versus a general practitioner (GP) (1.7
day vs 2.8 days respectively; p=0.0153)%%. Pharmacist prescribing for minor ailments
made it possible to avoid medical consultations (35.2%) and even emergency room
visits (3.4%) according to Mansell et al.?® Patients justified their choice to consult a
pharmacist by the trust they gave them to treat minor ailments (26.0%), a health
condition which did not require a medical visit (20.3%) or easy access to the
pharmacist (17.2%).

Booth et al. reported two relevant findings. First, patients visiting a pharmacy for care
were treated more quickly than those with a physician's prescription. Second, one-
third of patients cared for by a pharmacist were treated on weekends, when the
medical offices were closed?8. Patients themselves reported the ease of accessing a
pharmacist, especially for those with a busy job. It allows easier access to a
healthcare provider, without an appointment. In some territories, notably Ontario,
Canada, PIP has reduced the workload of physicians and improved the ability of

pharmacists to provide services®.
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The ‘Pharmacy First’ model which is available in UK was evaluated by Stewart et al.
in respect of three conditions: urinary tract infections, impetigo and exacerbation of
chronic obstructive pulmonary disease2. Once again, this service was appreciated
by patients. It was qualified as quick, efficient, and convenient. Physicians
themselves found the service useful. One of the benefits was the release of medical
time, thus reducing the pressure on appointments, and subsequently the physician's

workload.
Better use of therapeutics and health benefits for patients

The PIP can improve the medication management of patients and avoid negative
health outcomes. In the RxEACH study, conducted by Tsuyuki et al., the
effectiveness of the pharmacists’ interventions on cardiovascular risk was
measured®. In the intervention group, pharmacists provided Medication Therapy
Management Review. Patients showed better results than the control group (lower
LDL-cholesterol, lower systolic blood pressure; and lower glycosylated hemoglobin).
Moreover, smoking cessation was higher for the intervention group. The same study
also provided information on benefits.in terms .of patient’s quality of life. Al Hamarneh
et al. reported that pharmacist care would be associated with a gain of 576,689
quality-adjusted life years and avoid more than 8.9 million cardiovascular events?*.
The addition of the pharmacist to health resources would be a strong argument to
bring back to policy makers<to fight cardiovascular disease. In this case, the

pharmacist is considered as.a-prevention actor.

Beahm et al. conducted a clinical study and found no significant difference in clinical
cure or_in term of adverse events between the pharmacist and physician arms?.
These results are confirmed by Booth et al., where no significant difference was
found between GP or pharmacy management in time to resolution of symptoms?.
The study assessing pharmacists' prescribing for minor ailments supports these

observations. Indeed, the patients' condition improved in almost all cases (99.2%)%°.

The PIP can also reduce the inappropriate use of antibiotics. According to Lathia et
al., a rapid antigen detection test for group A Streptococcus is performed on average
in one quarter of consultations by physicians®®. The management of sore throats by
pharmacists could improve the detection of ‘strep throat’, and therefore the

appropriate use of antibiotics.
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Cost-effectiveness of the pharmacist independent prescriber model

For most of the studies, pharmacist intervention is a cost-effective strategy. Al
Hamarneh et al. show that pharmacist management of patients at high risk of
cardiovascular disease could save more than $4.4 billion over 30 years?*. The study
conducted by Kim et al. accurately quantified the savings in the pharmacists
prescribing model for minor ailments. Based on 30,000 patients, this model would
save 99 emergency department visits, 3,677 family physician visits, and 5;090 walk-
in clinic visits?’. From the public payer's perspective, pharmacist management of
simple urinary tract infection in women, contact dermatitis, and conjunctivitis'would

result in cost savings of $12.26, $4.89, and $9.27 per patient respectively.

An economic evaluation of the treatment of severe sore throat by community
pharmacists was conducted by Lathia et al. in five Canadian provinces?®. Depending
on the province, cost savings of $12.47 to $24.36 per patient are expected if the
pharmacist manages the sore throat. Savings. of $1.3 to $2.6 million per year are
projected for the five provinces. Rafferty's study focused on the province of
Saskatchewan, Canada, and supports these results®'. The pharmacists prescribing
for minor ailments program saved approximately $800,000 in 2014 from the societal
perspective. These cost savings were estimated to be about $3.5 million after 5

years.

Pojskic and colleagues'investigated key stakeholders' perceptions of PIP. For many
of them, redirecting patients to pharmacists for minor conditions is a way to reduce
health care costs®C. This reduction would be made possible by reimbursing the costs

of minor.care to less expensive health care providers, such as pharmacists.

Synthesis of results

The main findings from this scoping review, about independent community

pharmacist prescribing, are available in Figure 2.
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Figure 2. Key messages from the scoping review on PIP.

Discussion

As an independent prescriber, community pharmacists can act at different levels of
care. This scoping review has enabled exploration of the benefits of PIP from

different levels of analysis, in terms of effectiveness, efficacy, and efficiency.

Easy access and medical time saving

Pharmacies are known to be accessible and available without appointment3*. These
criteria are the reason why they<are often the first step in the chain of care, and
sometimes the only link to the health care 'system?3®. Difficulties in accessing care are
more pronounced in ruralrareas. This is one of the arguments that leads public
authorities to extend community pharmacists' competencies, especially when medical

time is limited or insufficient3%:36:37

The lack of physician availability for a minor ailment (e.g., acute cystitis) can slow
down patient care and lead to inappropriate referrals to emergency services.
Hospitals must respond to this unscheduled demand, which does not require a
technical “platform or specialized expertise. It should be noted that patients
themselves see PIP as a way to avoid visits to a GP or even to the emergency
room?38. For example, 17.7% of patients who received pharmacist services in Canada
for a minor infection (n = 34) would have visited a physician or emergency

department if this service did not exist?®.

As explained in the introduction, PIP is the solution which provides the most
autonomy to pharmacists. Stakeholders prefer to start with moderate things, such as

supplementary prescribing or dispensing under protocol’. These methods allow for
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greater acceptance by society, particularly the medical community. It is considered a
step forward. A sociological study suggests that prescribing can be considered as an
indicator of autonomy3°. Pharmaceutical prescribing can then be seen as a major
expansion of pharmacists' skills, granting them medical autonomy. However, the
same study reminds us that despite the sharing of the right to prescribe, medical

hierarchy persists.

Better use of therapeutics and health benefits for patients

Even though there are various reasons why health authorities authorize.PIP, the
main benefit is for patients. A few studies have already assessed patient satisfaction
with the PIP. The results show that patients trust the pharmacist and recognize his or
her competence'294041 They were satisfied with the service, both the ease and
speed of access, and the quality of advice. These-aspects are essential for patient
acceptance of this new pharmacist role. A study reports that patients were convinced
that their pharmacist prescribed medications as safely.as their GP. Another indication
of patient confidence was the strong recommendation to see a prescribing

pharmacist*©.

Patient outcomes can also be improved with PIP. When the pharmacist is a
prescriber, he needs to follow some guidelines. One of the most famous examples is
Canada, with Bill 41 and Bill .31 in 2015 and 2020 respectively*>#4. In order to
prescribe some drugs within specific conditions, pharmacists must complete
appropriate training. In addition, they are required to follow the algorithms, which are
validated beforehand. by the health authorities and the medical community''. This
process makes-.it possible to secure patient care and ensure compliance with
recommendations. Some drugs, such as antibiotics, require specific precautions.
Their misuse can be the source of non-cure and, more widely, of antimicrobial
resistance*®. The use of protocols or algorithms helps to limit this risk. A Canadian
study shows that the treatments prescribed by pharmacists for urinary tract infections
were compliant with the recommendations in 95% of cases, this rate was 35% for
physicians (p<0.001)*¢. A protocol for the management of uncomplicated cystitis in
women, similar to the one that exists in Canada, was recently authorized in

France*748,
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Cost-effectiveness of the pharmacist independent prescriber model

The effectiveness of PIP seems to be the least explored aspect of this new
pharmaceutical service. However, the cost-effectiveness of PIP is probably the most
important criterion from a societal point of view. Indeed, it is the most objective
assessment that measures costs incurred and avoided. Because medical time is
more expensive than pharmaceutical time, it is more cost-effective to refer patients to
pharmacists than GPs for minor ailments®. In practice, pharmacists are often already
managing these patients with minor conditions with OTC medications. Maskrey et al.
have observed that clinical pharmacists are effective in supporting. physicians and
help them to free medical time*°. The time spent on prescribing activities was
reduced by half. This saved medical time was accompanied by increased patient
safety and caregiver well-being. A strong signal was observed in this scoping review

regarding this aspect?427.28.31,

It is not just PIP which is economical but.pharmaceutical care in general. It may
concern a specific pathology (e.g. hypertension®%5"), a category of patient (e.g.
elderly patients®?) or a specific place(e.g. emergency department®3). Pharmaceutical
care does not increase costs and is often more cost-effective. Patients' health
outcomes and quality of life are improved. The cost-effectiveness ratio remains
positive®. In the same.way that pharmacists can initiate prescriptions, they can
deprescribe through a physician. This includes medication reviews for older people
with polypharmacy. The cost-effectiveness of this service with follow-up was
demonstrated’in community pharmacies in Spain, with the conSIGUE study®. It is
considered as an effective intervention to optimize prescribed medications and

improve patients' quality of life.

Study limitations — future research

Firstly, this was the first scoping review conducted by the authors. However,
inexperience was limited by following the baseline methodology in accordance with
the PRISMA-ScR statement’®. Some selection and classification bias could be
suspected but were reduced by the consensus methodology. In case of doubt, the
study was accepted for the next step and discussed between the two reviewers. In
addition, the inclusion of each study was monitored by two independent raters.

Although no geographic restrictions were made, most of the selected studies (8/10)
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were from Canada. This reflects the history of the PIP model in that country and
highlights the importance of evaluating it. This result also supports the decision to
conduct a scoping review. It will take some time to conduct a systematic review of the
literature, with a more consistent geographic scope. However, the road to
pharmaceutical prescribing is long. There are many steps to take, and acceptance by

the medical community is one of the major hurdles to overcome?®.

Conclusion

This study demonstrates the value and relevance of the pharmacist independent
prescriber. The benefits to society are felt at all levels: micro, meso, and macro. The
beneficiary of this service remains the patient, for whom accessibility:is improved and
delays before consultations are reduced. In addition;cits safety is maintained and
even improved?#2527_ Finally, this service is provingto'be cost-effective for society. It
reduces the cost of care for patients and increases their quality of life. Effectiveness
and efficacy seem clearly established, but‘further studies may still be necessary to

establish efficiency.
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Recours aux antibiotiques dans les infections urinaires de la
femme : des recommandations a la pratique

Le contexte de la prescription pharmaceutique étant posé, il est désormais pertinent de s'intéresser a la
prise en charge de l'infection urinaire de la femme, et ce, de maniéere globale. Il s'agit en effet d'une affection
fréquente, bénigne le plus souvent, et qui ne nécessite pas de plateau technique particulier, tant pour son
diagnostic que sa prise en charge. Cependant, I'inconfort ressenti par les patientes est tel qu'une prise en soin
rapide avec une antibiothérapie adaptée est recommandée’?. Méme si I'on estime que les symptémes d’une
cystite simple sont résolutifs dans 25 a 45% des cas, selon la temporalité et I'étude considérée, la supériorité de
I'antibiothérapie a un placebo permet de réduire la durée et I'intensité de la symptomatologie’>~’>. Dans I'objectif
de documenter les pratiques en vie réelle, en France, et de les confronter aux recommandations de prise en
charge des infections urinaires de la femme, deux études descriptives rétrospectives ont été menées, via deux

méthodologies différentes.

La premiere étude avait pour but d‘analyser I'évolution des comportements, en matiére de prescription
d'antibiotiques, pour les infections urinaires aigués non compliquées chez les femmes en France, de 2014 a 2019
(Article 2). Et ce, afin de déterminer si et dans quelle mesure les nouvelles recommandations ont été appliquées’®.
En effet, la réduction de I'antibiorésistance implique une actualisation réguliére des recommandations en matiére
d'antibiothérapie, des politiques de santé dédiées, ainsi que des campagnes de sensibilisation sur les
comportements a adopter. L'accés au Systéme national des données de santé (SNDS) a permis I'utilisation de la
base de données « Open Medic »’’, base qui recense la totalité des dépenses de médicaments en ville, quel que
soit le régime considéré, et qui a permis d‘analyser les remboursements pour les classes d'antibiotiques
concernées dans les infections urinaires de la femme. Cette étude rapporte une nette diminution de la délivrance
de molécules telles que la loméfloxacine et de la norfloxacine (- 80%), au profit des antibiotiques recommandés
en premiére ligne, que sont la fosfomycine (+ 41%) et le pivmecillinam (+ 7 430%). Néanmoins, la mise en

ceuvre de nouvelles recommandations par les praticiens nécessite du temps, des moyens et des outils.

Cette premiére analyse menée a partir d’'une base de données nationale a été complétée par une étude
menée en vie réelle, dans la subdivision ou se déroulera I'essai clinique PharmaCyst’ (Article 3). Cette étude visait
a évaluer la conformité des ordonnances établies en vue de soulager une infection urinaire, au regard des
recommandations francaises en vigueur’®, La participation d’une quinzaine de pharmacies d’officine de la région
des Pays de la Loire a permis de confronter les recommandations théoriques, a la pratique des prescripteurs. La
forte prévalence des cystites non compliquées (79,2%) parmi les infections urinaires est venue conforter la
littérature internationale®*3>. La conformité des prescriptions pour cette infection a été évaluée a 66% en termes
de nature, dosage et durée d'antibiothérapie. Cependant, la prise en compte de I'examen réalisé comme critére
d'évaluation de la conformité, en I'occurrence la bandelette urinaire, a fait chuter le taux de conformité global a

5,8%. Taux lui-méme divisé par deux par 'ajout des regles hygiéno-diététiques comme critére de conformité.

Ce constat se retrouve en ville comme a I'hdpital, en France comme dans le monde’-%2, La faible adhésion

aux recommandations est I'une des raisons qui explique cette ascension de I'antibiorésistance’®%3-%, Une des



explications pouvant expliquer la difficulté a suivre les recommandations est le changement régulier de ces
derniéres, précisément pour limiter la résistance aux agents antimicrobiens et tenter de les préserver au mieux.
Pour la combattre, diverses mesures ont été prises avec l'objectif de former et d'informer les soignants de
I'importance de suivre et respecter les recommandations en vigueur®-®, En tant que spécialiste du médicament,
et positionné en derniére ligne avant la prise d'un traitement, le pharmacien peut étre considéré comme le dernier
rempart. Il se doit de donner le bon médicament, au bon patient, au bon moment, a la bonne dose, et par la
bonne voie d’administration ; également appelée régle des « 5B »%, De fait, il doit s’assurer de I'adéquation entre
la thérapeutique et le diagnostic. Ceci implique de connaitre les recommandations en vigueur, mais également

de rappeler les regles hygiéno-diététiques tout aussi importantes pour la guérison et limiter les récidives.

De ces deux travaux ressortent des conclusions convergentes. Des antibiothérapies sont fréquemment
dispensées par les officines francaises pour soulager les infections urinaires de la femme. La conformité aux
recommandations s'avere moyenne, et dépend du type d'infection. Pour des infections aussi banales que
fréquentes que sont les infections urinaires, leur prise en charge actuelle demeure parfois inadaptée et en dehors
des recommandations des sociétés savantes’®’89%°!, Sij |a France a fait le choix d'introduire la fosfomycine en
premiére ligne, c'est en partie pour sa faible résistance a Escherichia Coli, principale souche bactrienne rencontrée

dans les cystites simples, et dont la sensibilité a I’égard de cet antibiotique est proche de 98%°2.

Bien que des progres aient été observés, la prescription d'antibiotiques non recommandés, tels que les
fluoroquinolones, et plus particulierement la norfloxacine et la loméfloxacine, augmentent le risque
d'antibiorésistance. Les antibiotiques étant parfois mal-utilisés (misuse) ou surutilisés (overuse), ils peuvent étre
a l'origine de résistances bactériennes, et notamment les fluoroquinolones®™ . La résistance aux agents
antimicrobiens demeure un enjeu majeur pour le systéme de santé®’-%°. Une étude publiée dans The Lancet en
début d'année 2022 rapporte que les bactéries résistantes aux antibiotiques ont été la cause de plus de 1,2
millions de décés dans le monde en 2019%, Des experts suggérent que ce chiffre pourrait atteindre 10 millions
d'individus en 2050, et ainsi devenir ainsi la premiére cause de décés, devant le cancer!®l, L'antibiorésistance, et
par voie de conséquence I'adéquation entre une affection et une antibiothérapie, doit demeurer une priorité pour

tous les professionnels de santé.
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Abstract

Background: Urinary tract infections (UTls) are among the most common infections that require antibiotic therapy.
In December 2015, new guidelines for UTI management were published in France with the aim of reducing
antibiotic misuse and the risk of antimicrobial resistance.

Objectives: To analyze changes in antibiotic prescribing behavior for acute uncomplicated UTI in women in France
from 2014 to 2019.

Methods: Retrospective study using data extracted from the medico-administrative database ‘OpenMedic’ that is
linked to the French National Health Data System and collects data on the reimbursement of prescribed drugs. The
analyses focused on the number of boxes of antibiotics delivered by community pharmacies, the molecule class,
and the prescriber’s specialty.

Results: Overall, antibiotic dispensing by community pharmacies increased by 2% between 2014 and 2019, but
with differences in function of the antibiotic class. The use of antibiotics recommended as first-line and second-line
treatment increased (+41% for fosfomycin and + 7430% for pivmecillinam). Conversely, the dispensing of
lomefloxacin and norfloxacin decreased by 80%, and that of ciprofloxacin by 26%. Some antibiotics were mostly
prescribed by general practitioners (lomefloxacin, pivmecillinam) and others by secondary care physicians
(ofloxacin). Dispensing increased for antibiotics prescribed by secondary care physicians (+ 13% between 2014 and
2019) and decreased for antibiotics prescribed by GPs (= 2% for the same period).

Conclusion: These data suggest that the new recommendations are followed, as indicated by the increased
prescription of fosfomycin and pivmecillinam and decreased prescription of fluoroquinolones. However, the
efficient transmission and implementation of new recommendations by practitioners requires time, means and
dedicated tools.
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Background

Urinary tract infections (UTIs) are among the most
common bacterial infections, particularly in women [1—
3]. Yet, UTI incidence is difficult to estimate because
this is not a reportable disease in many countries and in
primary care settings the diagnosis may not be always
confirmed by urine testing. Previous studies found that
about 10% of > 18-year-old women presented UTI symp-
toms in the 12 months preceding the survey, and that
approximately 50% of women had at least one episode of
cystitis during their life [1, 4]. In France, 4 to 6 million
people have UTTI each year. It is one of the main reasons
for consulting a general practitioner (GP) [3, 5, 6].

UTIs, particularly acute uncomplicated cystitis, are
usually treated with short-course antibiotic regimens.
However, bacterial resistance to some antibiotics cur-
rently used for managing community-acquired UTIs has
been detected in primary care settings and hospitals
worldwide [7-9]. Antimicrobial resistance (AMR) is con-
sidered one of the most important threats to modern
medicine by the World Health Organization (WHO) [8,
10, 11]. According to a recent WHO report, bacterial re-
sistance has been found in almost 40% of human infec-
tions in some developed countries [12]. In the case of
UTIs, antibiotic resistance is associated with delayed
symptom resolution, and might cause pyelonephritis [13,
14]. Therefore, to limit AMR increase, recommendations
on UTI management are regularly updated by the health
authorities and scientific societies [7, 15, 16]. For in-
stance, the current guidelines indicate that in women
with uncomplicated UTI, fluoroquinolones (e.g. lome-
floxacin and norfloxacin) should only be prescribed as
last-line treatment [15, 17]. In France, the Société de
pathologie infectieuse de langue francaise (French infec-
tious disease society) and the Haute autorité de la santé
(French national health authority) updated their guide-
lines on UTI management in December 2015 and now
recommend a single dose of fosfomycin for acute un-
complicated cystitis (Table 1). Moreover, to limit the use
of lomefloxacin and norfloxacin, the French authorities
decided to stop their reimbursement from June 2019.
Additionally, several public health campaigns have been
deployed to make people aware of AMR risk and to ex-
plain the correct use of antibiotics [10, 20-22].
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The objective of this study was to analyze how anti-
biotic prescriptions for the management of acute un-
complicated UTI in women changed in France between
2014 and 2019 to determine whether and to what extent
these new guidelines have been implemented. Indeed, to
reduce AMR, it is important to study the impact of
health policies, recommendations, and awareness cam-
paigns on the physicians’ prescribing behaviors.

Method

Study design

Retrospective study based on data extracted from a
medico-administrative database linked to the Systéme
National Interrégimes de U’Assurance Maladie (French
National Health Insurance System).

Choice of database

The ‘OpenMedic’ database collects data from the Sys-
teme National des données de santé (National Health
Data System) and was selected because it provides ex-
haustive information on drugs (Anatomical Therapeutic
Chemical, ATC, classification) dispensed by community
pharmacies to the entire French population since 2014
[23]. This database, available online and with an open li-
cense, allows determining the origin of drug prescrip-
tions presented to community pharmacies and
investigating drug utilization in France (reimbursed and
non-reimbursed drugs). These data are collected by the
Caisse Nationale de I’Assurance Maladie (French Na-
tional Health Insurance System), in charge of medication
reimbursement in France.

Choice of antibiotics

Only data on antibiotics included in the 2015 guidelines
on UTI management were selected from the ‘OpenMe-
dic’ database (Table 1) [3, 7, 19, 24]. Some of these anti-
biotics are only used for treating acute cystitis
(fosfomycin, nitrofurantoin, and lomefloxacin), while
others are prescribed for UTI management in general
(pivmecillinam and norfloxacin) and also for other infec-
tion types (ciprofloxacin, ofloxacin and norfloxacin). To
limit the lack of information on the indication in the
database, only oral antibiotics were selected (ear and eye
drops, and injectable forms were removed). All

Table 1 French guidelines for the treatment of acute uncomplicated cystitis

Before December 2015 [18]

From December 2015 [7, 19]

Fosfomycin as a single dose

Pivmecillinam for 5 days

First line Fosfomycin as a single dose
Second line Nitrofurantoin for 5 days

Fluoroquinolone® as single dose (ciprofioxacin, ofloxacin)

Fluoroquinolone® for 3 days (ciprofloxacin, lomefloxacin, norfloxacin, ofloxacin)
Third line

Nitrofurantoin for 5 days
Fluoroquinolone? as single dose (ciprofioxacin, ofloxacin)

 The use of fluoroquinolone is not indicated if another quinolone has been taken in the previous six months, regardless of the indication
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antibiotics dispensed by French pharmacies are only
available as prescription drugs and not as over-the-
counter drugs.

Inclusion criteria and study variables

As the OpenMedic database does not give the reason
(i.e. diagnosis) that led to the antibiotic prescription,
some of the variables available in this database (Add-
itional file 1: Table 1) were selected as inclusion criteria
to obtain a patient typology as close as possible to that
of a woman with uncomplicated UTI:

— Female sex (exclusion of men and unknown sex);

— Age between 20 and 59 years (age > 65 years may be
a risk factor for UTI complications, according to the
French recommendations [19]);

— Living in France;

— The selected antibiotics were identified using the
fifth level (i.e. chemical substances) of the ATC
classification and their presentation ID code (to
select only oral antibiotics).

Among the 25 different types of prescribers available
in this database (Additional file 1: Table 1), two categor-
ies were selected: general practitioners (GPs) and sec-
ondary care physicians (including emergency services
and physicians/GPs working in private clinics and resi-
dential care homes). These physicians are the most ac-
cessible and appropriate for the management of
uncomplicated UTIs; these two categories alone account
for more than 90% of all prescriptions.

Statistical analysis
The French healthcare system and particularly the mo-
dalities for prescribing and dispensing drugs did not
allow us to use the daily defined dose to describe anti-
biotic consumption. Therefore, we used the number of
boxes of a specific antibiotic dispensed by community
pharmacies per year. Indeed, the database counts the de-
liveries per patient over a year in a binary way (no =0/
yes >1), regardless of the number of boxes dispensed to
that patient during that year (1 episode =1 delivery / 5
episodes =1 delivery). Moreover, the delivery of two
boxes of the same antibiotic type does not imply that a
patient took all the tablets contained in the two boxes
(e.g. pivmecillinam). Similarly, the delivery of four boxes
of the same molecule does not imply that the four boxes
were used to treat a single episode (e.g. fosfomycin).

The various analyses focused on the number of boxes
of the main antibiotics indicated for UTI delivered by
community pharmacies for each year and the prescriber

type.
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Results

Changes in antibiotic delivery from 2014 to 2019

Overall, the number of antibiotic boxes commonly used
for UTI treatment and dispensed by community phar-
macies (Fig. 1A) increased by 6% from 2014 to 2018 (3,
984,834 boxes prescribed in 2014 and 4,227,236 in
2018), and then slightly decreased from 2018 to 2019 (4,
056,035 prescribed boxes in 2019), resulting in a 2% in-
crease during the study period. However, this relative
stable trend hid differences among antibiotic classes
(Fig. 1B). Specifically, the prescription of pivmecillinam,
an antibiotic that is now recommended as second-line
treatment, progressively and rapidly increased (+434%
in 2015, +4107% in 2017, +7430% in 2019; 6000 boxes
were delivered in 2014 and more than 467,000 in 2019).
The delivery of fosfomycin (the first-line drug for un-
complicated UTI) also progressively increased, but more
slowly (+ 9% in 2015, +28% in 2017, and + 41% in 2019).
On the other hand, the delivery of lomefloxacin and nor-
floxacin strongly decreased, particularly in 2019 (- 82%
and — 88%, respectively, compared with 2014). Ciproflox-
acin and ofloxacin consumption showed a smaller de-
crease (—26% and - 30%, respectively, in 2019 compared
with 2014), while nitrofurantoin delivery remained stable
(- 0.6%) during the study period.

GPs were the most common prescribers of antibiotics
for UTI management (76% of all antibiotic prescriptions
for UTL approximately 4.2 million antibiotic boxes per
year counted by the French National Health Insurance
system), followed by secondary care physicians (16% of
all antibiotic prescriptions). These two categories alone
were responsible for more than 92% of all prescriptions.

Changes in antibiotics delivered depending on the
Prescriber’s type

To evaluate the implementation of the 2015 UTI recom-
mendations, the prescribing patterns of GPs and second-
ary care physicians were investigated (Fig. 2). During the
study period, their prescribing behavior changed in line
with the national recommendations, but some differ-
ences could be observed between GPs (Fig. 2A) and sec-
ondary care physicians (Fig. 2B).

Fosfomycin remained the most prescribed molecule,
and its delivery by community pharmacies increased
over time (+39% for GPs and + 74% for secondary care
physicians between 2014 and 2019). Conversely, the pre-
scription of pivmecillinam, which is now recommended
as a second-line treatment, increased more among GPs
than secondary care physicians (respectively +8207%
and + 3913%). However, nitrofurantoin prescription fre-
quency did not change in both groups. Ciprofloxacin
and ofloxacin were preferentially prescribed by second-
ary care physicians than by GPs. In 2019, these two mol-
ecules appeared in 37% of secondary care physicians’
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Fig. 1 Changes in antibiotic consumption, in France, between 2014 and 2019. a Overall consumption (assessed as number of boxes dispensed by
community pharmacists per year) of the main antibiotic classes used for UTI management (fosfomycin, pivmecillinam, nitrofurantoin,
ciprofloxacin, ofloxacin, norfloxacin, and lomefloxacin); b Temporal changes in the delivery by community pharmacists of the indicated antibiotics

prescriptions and in 18% of GPs’ prescriptions. Con-
versely, lomefloxacin and norfloxacin, which are no longer
reimbursed since June 2019, were more frequently pre-
scribed by GPs than secondary care physicians. In 2014,
they represented 27 and 9% of all molecules prescribed by
GPs and secondary care physicians, respectively. In 2019,
they represented only 4 and 2% of all prescriptions by GPs
and secondary care physicians, respectively.

Opverall, the main trends observed in Fig. 1 (increase in
2018 before a decrease in 2019) were also detected for
the antibiotic prescribing behaviors of GPs (+3% be-
tween 2014 and 2019), but not of secondary care physi-
cians (+ 18% for the same period).

Discussion
Main results
The OpenMedic data, which reflect the antibiotic deliv-
ery by community pharmacies, showed variations

according to the molecule class and the prescriber con-
sidered. We observed the emergence of pivmecillinam,
an increase of fosfomycin, and a large decrease of nor-
floxacin and lomefloxacin prescriptions. This very large
decrease, more than 80%, for lomefloxacin and norfloxa-
cin is an accomplishment on its own. Although the non-
reimbursement of these molecules was implemented
only at the end of the study period (in 2019), their pre-
scription progressively decreased since the beginning of
the study (in 2014). As the French national health au-
thority opinion to end their reimbursement was issued
in February 2017, we can hypothesize that these two
years allowed prescribers to be informed about the deci-
sion, and to get acquainted with the new recommenda-
tions [25, 26]. In addition, in France, most patients do
not need to pay for their medications at the community
pharmacy because the Health Insurance System pays dir-
ectly the pharmacists. Therefore, they may not
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understand and accept to pay for an antibiotic prescribed
by a physician for UTL As a consequence, they may refuse
to buy the antibiotic, they may go to another physician, or
they may ask the pharmacist to contact the prescriber in
order to change the prescribed antibiotic molecule [27].

Some molecules were more specific to a specific
prescriber. For example, pivmecillinam was prescribed
mainly by GPs, and ofloxacin by secondary care phy-
sicians. In 2019, about 16% of fosfomycin prescrip-
tions were by secondary care physicians who are
working in centers in which the resources and tech-
nical facilities are not designed to manage acute un-
complicated UTIL This could mirror the increase in
the use of the emergency department even for minor
health problems, particularly during weekends and
weeknights (i.e. when GPs are often not on duty in
France) [5, 28, 29]. Indeed, such prescriptions were
mainly issued in a hospital, but the antibiotic was dis-
pensed by a community pharmacy.

The finding about the high percentage of fluoroquinolone
(ciprofloxacin, ofloxacin) prescriptions by secondary care
physicians should also be considered with caution because
they are prescribed for many infections that are often more
serious than UTI. Moreover, the recommendations for other
common infectious diseases were not changed during the
study period. For instance, the latest recommendations for
adult lower respiratory tract infections were published in
2010 [30] and for upper respiratory tract infections in 2011
[31]. Conversely, the proportion of pivmecillinam prescrip-
tions increased in both groups but much more in the GP
group. Overall, these differences can be explained by the fact
that uncomplicated UTIs are, in theory, managed by GPs,
while complicated infections are treated in hospital and do
not have the same recommendations and treatments [7, 15].

Impact of expert recommendations and health policies
The study by Grol et al. focused specifically on the most
effective ways to implement new scientific evidence in
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the daily medical practice [32]. Many tools are available
for policymakers and practitioners, but no method
seems to perform better than the others. Therefore, the
choice of tool should be based on the specific environ-
ment and the health professionals targeted by the new
recommendations/changes. Moreover, such tool should
also allow regularly assessing the impact of the new
measures.

The year 2016, when the new recommendations were
implemented, was characterized by the strong increase
in the delivery of pivmecillinam, which officially entered
the therapeutic arsenal, and the significant decrease of
ciprofloxacin. However, as the physicians’ adherence to
recommendations is poor, policymakers should combine
the publication of new guidelines with interventions to
convince prescribers [24, 33-37]. For example, in Eng-
land, to reduce inappropriate UTI management, and to
limit the risk of trimethoprim resistance, the National
Health Service introduced the ‘Quality Premium’ pro-
gram in 2016 with the aim of reducing trimethoprim
prescriptions through financial incentives [38]. Similarly,
the French health authorities concluded that lomefloxa-
cin and norfloxacin have insufficient medical value and
decided to stop their reimbursement at the beginning of
2019 to limit their use. This measure seems to be useful,
as indicated by the very strong decrease in their delivery
in 2019 and was supported by a broad-based communi-
cation (scientific congresses, websites and newsletters) to
promote the new recommendations. For example, some
very synthetic ‘memos’, including the key messages of
the new recommendations were proposed [19].

The Infectious Diseases Society of America introduced
new guidelines for UTI treatment in 2011 [39]. To meas-
ure compliance with these new recommendations, a retro-
spective analysis was carried from 2009 to 2013. The
authors observed a positive change in the choice of anti-
biotic class. Conversely, the new guidelines did not seem
to improve the inappropriate duration of antibiotic ther-
apy. According to the authors, antimicrobial stewardship
(AMS) interventions are needed to improve antibiotic pre-
scribing for uncomplicated UTIs. AMS initiatives are
regularly deployed in hospitals to prevent AMR. An AMS
strategy implemented in emergency departments in Ohio,
United States of America, was based on a two-step inter-
vention [40]: i) an electronic order set based on the most
recent guidelines for UTI treatment, with a financial in-
centive for its use, followed by ii) an audit and feedback.
The first step of this AMS intervention led to a significant
increase in the adherence to guidelines (from 44 to 68%)
that continued to increase to 82% after the second step.

How to improve the implementation of recommendations
Besides the application of recommendations in terms of
drug choice, it is important also to use the most adapted
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care pathway. Indeed, acute cystitis should be managed
only by GPs and community pharmacists. However, un-
complicated UTIs are still a frequent reason to visit
emergency departments [28, 41].

Moreover, all physicians, and particularly GPs should
be aware of the need to comply with the latest recom-
mendations to reduce AMR [42]. One of the keys to the
successful implementation of new recommendations is
knowledge transfer, and many solutions are already
available [43]. For example, a computerized decision
support platform can be a tool to translate complex
healthcare knowledge into everyday practice [44]. A
study evaluated the impact of a mobile phone applica-
tion to increase guideline adherence by prescribers car-
ing for inpatients with community-acquired pneumonia
or urinary tract infections [45]. The authors observed an
increase in the adherence to the antibiotic guidelines,
but only for pneumonia management. Nonetheless, this
type of tool seems to work for prescribers. Indeed, 145
health workers downloaded the application during the
study period, and more than 3000 downloads were re-
corded several months later. In France, several quick
and simple computer tools (e.g. Antibioclic® and Vidal
Recos® [46, 47]) are already available to find the recom-
mended care pathway and most suitable treatment.

Some barriers need to be overcome. Communication, es-
pecially between GPs and institutions, is an important point
[48]. Scientific societies and institutions have to work with
physicians to make these recommendations more “user-
friendly”. Physicians could be included in the groups involved
in guideline drafting to make them accessible to all and as
close as possible to the real practice conditions. All the main
concerned parties (clinicians, researchers, knowledge users,
and institutions) should be brought together to identify com-
mon challenges and success factors for the implementation
of a new program [49].

More than insufficient knowledge, lack of agreement
with the recommendations and lack of applicability seem
to be the main barriers to guideline adherence [50]. To
overcome these barriers, education sessions could be
proposed where small groups of GPs (or other health-
care professionals) can analyze their current practices
and find ways to include the new recommendations [37,
40]. This approach is useful, but possibly not in the long
term [51].

Several studies have assessed the impact of AMS in
hospital settings, but very few in communities [52-55].
A recent article examined specifically AMS interventions
in the community [56], and again, found that education-
focused interventions seem to be efficient to limit AMR.
They also highlighted the lack of research on this topic
in communities.

A systematic review in English primary care tried to
identify ways to optimize AMS interventions [57]. The
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authors identified 41 types of influences on antibiotic
prescribing that were categorized in six theoretical do-
mains frameworks. To improve guideline implementa-
tion, they suggested, for example, electronic decision
support tools, workshops on antibiotic prescribing, and
implementing evidence-based practice protocols. They
stressed that these types of AMS interventions should be
implemented also in other primary care settings, such as
community pharmacies.

Moreover, the collaboration between physicians and com-
munity pharmacists could be strengthened, particularly when
they work in the same community. The pharmacist could
contribute to optimize the prescription of antibiotics for
UTIs and help to limit unnecessary antibiotic exposure [58—
60]. Different quality indicators (e.g. dosage, duration, anti-
biotic/antibiogram suitability) were improved after a pharma-
cist's intervention (>96% of conformity for treatment
duration and 98% for posology) [58].

Limitations

The lack of knowledge on the diagnosis is one of the
biggest limits of this study. Despite the inclusion criteria
based on sex and age, we cannot be sure that the deliv-
ered antibiotics were prescribed for UTI, although some
of them (e.g. fosfomycin) should be used only for acute
uncomplicated UTI in women. Moreover, the lack of in-
formation on the diagnosis did not allow checking the
relevance of the antibiotic prescriptions. Therefore, anti-
biotics that can be used also for other indications were
restricted to oral forms only, by eliminating all deliveries
of ocular, auricular and injectable formulations.

The analysis of the number of boxes dispensed did not
allow knowing the number of UTI episodes per year.
Some treatments, for an episode, requires two boxes of
antibiotics (pivmecillinam) and in other cases, the anti-
biotic can be used continuously for the prevention of re-
current cystitis (fosfomycin). Therefore, this analysis was
based on an exhaustive result. The number of con-
sumers, also available in this database, induced other
biases (if a woman had three UTI episodes in the same
year and was treated with the same antibiotic, she would
have been counted only as one consumer). Data on the
daily defined doses instead of the number of boxes
would improve accuracy, and also allow comparing the
French data with those of other countries.

Only the antibiotics recommended for UTI were se-
lected, but others are prescribed to treat UTI (e.g.
trimethoprim-sulfamethoxazole). Moreover, a drug dis-
pensed in a pharmacy may be not taken by the patient
for different reasons, including negative results of the
urine culture. Finally, the non-reimbursement of lome-
floxacin and norfloxacin from 2019 may have led to
underreporting of their dispensing (if pharmacists do
not submit the invoice to Health Insurance).
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Another limitation concerns the database. As variables
are limited, particularly the age groups (0-20 years, 20—
60 years, more than 60 years), we could not assess differ-
ences in antibiotic prescriptions to women of different
ages. It would be relevant to have narrower age classes
for future analyses.

Future research
It should be important to code each medical procedure
to allow a more detailed and objective analysis of anti-
biotic prescription practices and adherence to recom-
mendations [14, 38, 61]. The knowledge of the diagnosis
should also be useful for community pharmacists to
check the antibiotic prescription appropriateness.
Besides, it would be interesting to follow a cohort of
patients to analyze their care pathway (category of prac-
titioners, time required to receive the diagnosis and
treatment, etc.) to identify and propose strategies to im-
prove adherence to healthcare guidelines.

Conclusion

To limit AMR, the French authorities reviewed their rec-
ommendations for UTT management in 2015 and fluoro-
quinolones are now only recommended as a last resort
for uncomplicated infection. The new recommendations
seem to be increasingly followed, on the basis of the
changes in the delivery of antibiotics recommended for
UTI treatment: an increase of fosfomycin and pivmecilli-
nam, and a decrease of fluoroquinolones.

However, there is still place for improvement. Health
policymakers must encourage and promote adherence to
such recommendations. Financial motivations, audits
and feedback, educational interventions, implication of
primary healthcare professionals, prescriber-pharmacist
collaborations are among the many resources available
to help physicians. These approaches are particularly
useful in primary care, where most patients go for UTI
and where the potential is high to significantly limit
AMR.
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Abstract: Urinary tract infections, especially cystitis, are common infections; they are the second most
prevalent cause of antibiotic prescriptions in community pharmacies. To reduce antimicrobial resis-
tance, guidelines are revised regularly. This study aims to assess compliance between prescriptions
collected in community pharmacies and French cystitis guidelines. A treatment is considered compli-
ant if the nature, dosage, and duration of the antibiotics are correct. Only women aged 18-65 years
with a diagnosis of cystitis were eligible. The participation of 16 pharmacies resulted in 303 prescrip-
tions. Most infections were classified as uncomplicated cystitis (79.2%), general practitioners were the
prescribers in more than 9 out of 10 cases, and fosfomycin trometamol was the antibiotic dispensed
for 1in 2 women. An average compliance of 66% was observed, but with disparities according to
the type of cystitis. Two-thirds of cases of uncomplicated cystitis and recurrent cystitis followed the
recommendations, whereas only 15% of cystitis cases that were at risk of complication did so. The
inclusion of a urine examination in uncomplicated cystitis decreased the overall compliance rate to
5.8%. These results show the essential role played by pharmacists; they are the last line of defence
before dispensing antibiotics. They must know the recommendations in order to apply them.

Keywords: urinary tract infection; cystitis management; guideline adherence; antibiotics stewardship;
antibiotics; antimicrobial resistance

1. Introduction

Urinary tract infections (UTIs) are the second most common cause of antibiotic pre-
scriptions after respiratory infections [1-4]. Each year, 150 million people are treated for this
condition [5]. UTIs include several conditions, such as cystitis, pyelonephritis, urethritis,
and prostatitis [6,7]. Cystitis in women is characterized by an inflammation of the bladder
caused by germs such as Escherichia coli (E. coli). It is a commensal pathogen, naturally
found in the urinary tract, responsible for 75-95% of infections [6]. The imbalance of its
environment can cause its proliferation and lead to an infection [8]. E. coli is the most
frequently found bacteria. Symptoms such as pollakiuria (urinary frequency) with an
urgent need to urinate, dysuria (burning and pain during urination), and hematuria (blood
in urine) are frequently observed [8,9].

Three different types of cystitis are described in [3,7,10]. Simple or uncomplicated
cystitis is the most common diagnosis, when there are no identified risk factors. Cystitis
at risk of complication is diagnosed when a patient presents with at least one risk factor.
The most common risk factors are urinary tract abnormality, pregnancy, being elderly
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(>75 years old), severe chronic renal failure, and severe immunodeficiency [9,10]. Recur-
rent cystitis occurs when a patient has at least four episodes of cystitis in the same year.
This definition has evolved recently. UTIs are considered recurrent if they occur at least
three times a year or twice within the last six months [11].

A urine dipstick is the only test recommendedfor uncomplicated cystitis, but a urine
culture is needed for the two other types of cystitis [10,12]. The negative predictive value of
a urine dipstick is very high (>95%). It allows the detection of two compounds: leukocytes
(evidence of infection) and nitrites (presence of an enterobacteria with a nitrate reductase,
such as E. coli, Proteus mirabilis, or Klebsiella spp.). In the case of recurrent cystitis, urine
cultures are only requested during the initial episode.

The high frequency of this infection results in the regular consumption of antibiotics,
sometimes in the same patient. In France, the choice of the antibiotic is guided by three
parameters: efficacity, tolerability, and the ecological impact on the gut microbiota [10]. The
most recent studies have shown that a shorter duration of antibiotics improves the above
parameters, without limiting the treatment of the infection [13]. These results explain why
the duration of the antibiotics to treat a simple acute cystitis is 3 days, and no longer 5 days,
with pivmecillinam, or with a single dose of fosfomycin trometamol [9,14]. To reduce
the antimicrobial resistance (AMR), the nature of the antibiotic must be considered, and
guidelines must be reviewed regularly [15]. For example, the overuse of fluoroquinolones
created a resistance to these drugs in uropathogenic E. coli. This resistance is particularly
marked in developed countries (55-85% resistance), compared with developing countries
(5-30% resistance) [16].

A precedent study analysed the impact of new recommendations on antibiotic-prescribing
behaviour in France [17]. Several antibiotics are still commonly prescribed, despite their
withdrawal from recommendations (lomefloxacin and norfloxacin, in particular). This re-
flects the length of time it takes for recommendations to reach prescribers. This observation
is confirmed by other studies. Hecker et al. report low adherence to UTI guidelines in the
emergency department (42%), which led to a stewardship intervention [18]. Adherence
to the guidelines increased to 68% (period 1) and 82% (period 2). Grave et al. reported
similar adherence to French guidelines for UTIs (66%) [19]. This rate varied significantly
depending on the condition; 66% (n = 71) of acute cystitis cases were conformed, but only
20% (n = 3) of cystitis at risk of complication did so. In line with these results, this study
aimed to assess compliance between prescriptions collected in community pharmacies and
respective French cystitis guidelines.

2. Materials and Methods

The development of this study required the completion of a preliminary study to
determine the necessary sample size, and to verify its feasibility. Its goal was to propose an
overview of the situation to obtain an estimation of the compliance between the treatment
and the French guidelines to treat cystitis.

2.1. Preliminary Study

A preliminary study was conducted in four community pharmacies to obtain approx-
imately 50 response forms. Each pharmacist was trained prior to the data collection to
ensure a proper understanding of the form (Appendix A). It was available online, on the
LimeSurvey® platform, and on paper. Before completing the form, it was necessary to
check the following inclusion/non-inclusion criteria. Only women aged 18-65 years with a
diagnosis of cystitis (uncomplicated cystitis, cystitis at risk of complication, or recurrent
cystitis) were eligible. In addition, the lack of pregnancy or another UTI (i.e., pyelonephritis)
was required. Each incomplete form was considered non-responsive.

This preliminary study aimed to evaluate the accordance between the guidelines and
the treatment prescribed for a UTI. The prescription was considered compliant if, and
only if, the nature, the dosage, and the duration of the antibiotics were correct. Current
recommendations at the time of the study were used as a reference; they were published by
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the French Infectious Diseases Society (Société de Pathologie Infectieuse de Langue Frangaise—
SPILF) in 2018 [10]. Specific guidelines were edited for each type of cystitis (Table 1).

Table 1. French guidelines for cystitis management *, according to the type of cystitis, during the
preliminary study and the study.

Uncomplicated Cystitis Cystitis at Risk of Complication Recurrent Cystitis
1.  Fosfomycin trometamol  If the result of urine culture is known: Curative treatment (<1 episode per month)
3 & smgle.z dose 1. Amoxicillin 1 g, three daily for 7 days 1.  Fosfomycin trometamol 3 g, single dose
2. Pivmecillinam 400 mg, . o ] . X I A 0
. . 2. Pivmecillinam 400 mg, twice daily for 2. Pivmecillinam 400 mg, twice daily for
twice daily for 5 days
7 days 5 days
3. Nitrofurantoin 100 mg, three daily for
7 days

4. Fosfomycin trometamol 3 g, three doses
each administered 48 h apart (D1-D3-D5)
5. Trimethoprim 150 mg, once daily for

5 days
If the treatment cannot be delayed Prophylactic treatment (>1 episode
1. Nitrofurantoin, 7 days per month)
2. Fosfomycin trometamol 3 g, three doses - Trimethoprim 150 mg, once daily
each administered 48 h apart (D1-D3-D5) -  Trimethoprim-sulfamethoxazole
80/400 mg, once daily

- Fosfomycin trometamol 3 g, once weekly

* Recommendations used as a reference; published by the French Infectious Diseases Society in 2018 [10].

The pilot study was conducted from 22 September to 18 October 2020. In total,
56 forms were collected but only 52 were retained (1 patient was pregnant, 1 patient was
older than 65 years, and there were 2 incomplete forms). A total of 41 prescriptions were in
compliance with the recommendations regarding the nature of the antibiotic. However,
only 36 prescriptions were fully compliant with national recommendations, representing
an observed compliance percentage of 69.2%.

2.2. Main Study

The main study was conducted from 14 January to 1 June 2021. All data had to
be entered into the LimeSurvey® platform, but pharmacists had the possibility to use a
paper questionnaire with the patient before completing the online questionnaire. The
inclusion and non-inclusion criteria were the same as those used in the pilot study (women,
aged between 18 and 65 years old, a diagnosis of cystitis, no pregnancy, and no other
UTIs present).

The prescription of antibiotics in a woman was a sign that the patient would require the
pharmacy team’s attention. As with any prescription, it was the pharmacist’s responsibility
to confirm the match between the prescription and the condition by asking questions. The
patients who received an antibiotic to treat or prevent cystitis were invited to participate
in the study. Participation was free and voluntary. Verbal approval indicated consent
to participate in the study. One or two minutes were required to complete the survey
(Appendix A).

Community pharmacists were recruited through the Regional Union of Health Profes-
sionals (Union Régionale des Profesionnels de Santé—URPS). This organization sent an e-mail
to all community pharmacists in the Pays de la Loire region of France. A virtual meeting
was organized to present the study in detail and to explain the process. Sixteen community
pharmacists agreed to participate in the study. This study aimed to assess compliance with
the French guidelines, using the same modalities as the preliminary study.

2.3. Sample Size and Statistical Analysis

The percentage of compliance observed for the preliminary study (69%) was consistent
with the literature. Grave et al. produced a similar study and obtained a compliance of
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58% [19]. As a precaution, a margin was taken, and the theoretical percentage of compliance
retained was 60%. Considering a theoretical proportion of 60%, an observed proportion
of 69%, a type I error rate, o of 5%, and a power of 95%, the required sample size was
303 patients.

GraphPad® (Prism 8.4.3 version) was used for the statistical analysis of the data [20].
The data were presented as frequency and percentages. The chi-square test and Fisher’s
t-test were used to appreciate the association between the conformity and some factors.
A p-value of <0.05 indicated a statistically significant difference, which became highly
significant if the p-value was <0.001. R software (version 4.1.3) was also used to perform a
logistic regression analysis [21]. A variable selection was determined to minimize the AIC,
while focusing on known confounders. The absence of collinearity was also checked.

3. Results

A total of 375 forms were received, but 62 were not complete and 10 were rejected
because the inclusion criteria were not verified (two women were pregnant and eight
women were over the age of 65). In total, 303 forms were retained for analysis.

3.1. Patients’ Characteristics

The sample seems heterogenous, with a representativity of each age range but also of
several profiles, including the risk factor and the first infection (Table 2). While 22.4% of
women suffered from cystitis for the first time, nearly one in two (47.8%) had experienced
at least one in the past 12 months. For 11.9% of them, it was even a recurrent cystitis. The
risk of reporting a new episode within 3 months of the first one seemed to be verified;
31.7% of patients had at least one episode in the last 3 months. Most infections were
classified as uncomplicated cystitis (79.2%) and some women were reported to be at risk of
complication (8.9%).

Table 2. Patients’ characteristics (n = 303).

Patients” Characteristics Number of Patients (%)
18-24 54 (17.8)
25-35 60 (19.8)
Age 3645 36 (11.9)
46-55 61 (20.1)
56-65 92 (30.4)
Uncomplicated 240 (79.2)
Type of cystitis Recurrent 36 (11.9)
At risk of complication 27 (8.9)
Abnormalities of the urinary tract 18 (5.9)
Risk factor Severe immunodeficiency 9 (3.0)
No 276 (91.1)
Pirst infecti Yes 68 (22.4)
irst infection No 235 (77.6)
<15 days 13 (4.3)
<1 month 26 (8.6)
<3 months 57 (18.8)
Last infection <12 months 70 (23.1)
>12 months 58 (19.1)
Do not know 11 (3.6)

NA 68 (22.4)
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Table 2. Cont.

Patients’ Characteristics Number of Patients (%)

0 128 (42.2)

1 55 (18.2)

. . 2 47 (15.5)
Episode frequency in the last 12 months 3 37 (12.2)

4 18 (5.9)

>4 18 (5.9)

Yes 15 (5.0)
Quinolones in the last 6 months No 287 (94.7)

Do not know 1(0.3)

Yes 36 (11.9)
Supplementary box No 267 (88.1)

. . . Yes 44 (14.5)
Urine dipstick realized No 259 (85.5)

Ye 108 (35.6
Urine culture realized NeOS 195 264.4;
. . ) Yes 171 (56.4)
Hygienic and dietary rules explained No 132 (43.6)

A - Physician’s specialty (n = 303)

Hygiene rules were explained for most of the women (56.4%). A urine culture was
performed for 35.5% of patients, but a urine dipstick was performed for only 14.5% of them.
Only a small proportion of patients received prescriptions containing an additional box of
antibiotics (11.9%).

3.2. Prescriptions’ Characteristics

General practitioners were the prescribers in more than nine out of ten cases (Figure 1).
Fosfomycin trometamol was the antibiotic prescribed for one in two women, while pivme-
cillinam was in second place (with 16.3% of prescriptions). Cefixime and ciprofloxacin
shared third place (at 6.5%). The other antibiotics were anecdotic with less than 5% for each
of them.

B - Antibiotic prescribed (n = 306)

[ 54.96% Fosfomycin-trometamol
[ 16.32% Pivmecillinam
% ;
[ 84.82% General practitioner g gg: 4’ g?ﬁrzlfrlgiadn
[ 8.58% Substitute general practitioner 4'900/" N':J furantoi
[ 1.98% Gynecologist/obstetrician v o° froranion
=3 1.65% Urologist . 3.90 o/° Ofloxacin
0.99% Emergency department Bl 2.60% Norfloxacin
Bl 0.66% Nephrologist Bl 2.00% Trimethoprim — sulfamethoxazole
W 0.66% Cardiologist [ 1.00% Lomefloxacin
Bl 0.66% Midwife Bl 0.70% Amoxicillin
[ 0.30% Amoxicillin — clavulanic acid
[ 0.30% Levofloxacin

Figure 1. The origin of the prescriber (A) and the nature of the antibiotic prescribed (B) among the
303 selected prescriptions. In three cases, two antibiotics were prescribed at the same time for the
same patient (n = 306).

3.3. Compliance between Cystitis Management and Guidelines

The compliance of the prescriptions was assessed according to the valid recommen-
dations at the time of the survey (Figure 2). A global average compliance of 61.4% was
observed, with some disparities according to the type of cystitis. Approximately two-thirds
of the cases of uncomplicated cystitis and recurrent cystitis followed the recommendations,
whereas only 14.8% of the cases of cystitis at risk of complication did so. For the latter, a
decrease in compliance was observed for each additional criterion (the compliance rate
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divided by two between the nature and the dosage, and then halved again with the addition
of the duration).

Compliance of antibiotic prescription, depending on the type of cystitis (n=303)

100%

]
£ 80%
o
b}
3
o
£ 60%-
3
2
E 40%-
£
]
o
‘S 20%-
=*

0%-

Simple cystitis Cystits at risk Recurrent cystitis Total
[ Nature of antibiotic I Nature + Dosage [0 Nature + Dosage + Duration

Figure 2. The compliance of antibiotic prescription, depending on the type of cystitis: uncomplicated
cystitis, cystitis at risk of complication, and recurrent cystitis (n = 303). Compliance was examined
based on the nature of the antibiotic, the nature and dosage of the antibiotic, or the nature, the dosage,
and the duration of the antibiotic with the guidelines.

To assess the association between some variables and the compliance of antibiotic
therapy (nature, dosage, and duration), a logistic regression was performed (Figure 3).
Ages between 56 and 65 years and having a prescription left with the office secretary
increased the risk of non-compliance (with an OR of 2.6 and 4.52, respectively). Conversely,
the absence of a urine culture slightly but significantly reduced non-compliance (with an
OR between 0.58 and 0.99). Finally, the absence of a risk factor in the patient remains the
criterion that most reduced non-compliance with antibiotic therapy (with an OR of 0.08).

Variable N Odds ratio P

AGE 18-24 54 * Reference
25-35 60 '—.é—‘ 0.82(0.33, 2.01) 0.66
36-45 36 '—.;—‘ 0.62 (0.21, 1.73) 0.37
46-55 61 '—;—.—‘ 1.71(0.75, 4.00) 0.21
56-65 92 i —— 2.60 (1.22, 5.73) 0.01

|

RISK FACTOR Yes 27 * Reference
No 276 | ——— E 0.08 (0.02, 0.21) <0.001

URINE CULTURE Yes 108 + Reference
No 195 l—.—‘: 0.58 (0.34, 0.99) 0.05

CONSULTATION TYPE Office 116 i Reference
Secretary 14 E ——#— | 4.52(1.38, 16.51) 0.02
Teleconsulting 5 >—.:—' 0.67 (0.03, 5.22) 0.74
Unknow 168 '—.é—‘ 0.80 (0.46, 1.37) 0.41

005 01 oz 05 1 2 5 10

Figure 3. The impacts of the different factors which influenced the risk of non-compliance with
antibiotic therapy for cystitis. Logistic regression was conducted with an o risk of 5%. A p-value of
<0.05 was considered significant, a p-value of <0.01 was considered very significant, and a p-value of
<0.001 was considered highly significant.



Antibiotics 2022, 11,976 7 of13

A focus was placed on uncomplicated cystitis (n = 240). For this specific indication,
the compliance between guidelines and antibiotic therapy was 66.3% (nature, dosage, and
duration) (Figure 4). A dipstick test was performed in only 35 cases (14.6%), and a urine
culture was performed twice as often (33.3%). Compliance with the antibiotic therapy
and the urine examination led to a compliance rate of 5.8% (n = 14), ten times lower than
compliance with the antibiotic prescription alone. Explanation of hygienic rules by the
physician reduced this compliance to 2.9% (n = 7) (Figure 3).

200
n =182

= Guidelines respected

72.9%%
66.3%%

Compliance with guidelines

Nature of antibiotic ~ Nature of antibiotic =~ Nature of antibiotic ~ Nature of antibiotic = Nature of antibiotic ~ Nature of antibiotic

+ dosage + dosage + dosage + dosage + dosage
+ duration + duration + duration + duration

+ urine culture + urine culture + urine culture

+ urine dipstick + urine dipstick

+ hygiene rules

Criterion considered

Figure 4. The compliance of uncomplicated cystitis management with recommendations using
cumulative criteria (n = 240). Each column represented a new compliance criterion. The starting
point was the compliance of the nature of the antibiotic, then its dosage, and its duration. Then,
the compliance of the urine examination, urine culture, and urine dipstick were added. Finally, the
explanation of hygiene rules was included.

4. Discussion

This study aimed to assess the compliance between prescriptions collected in commu-
nity pharmacies and the French cystitis guidelines. An average compliance of 66% was
observed. Two-thirds of cases of uncomplicated cystitis and cystitis at risk of complication
were compliant for the antibiotic therapy, while only 15% of cases of recurrent cystitis were.
These results appeared to be in line with the international literature. For example, even
though Grave et al. conducted their study in a hospital, they reported similar compliance
rates (58% and 61.4%, respectively) [19]. In this study, a similar finding was observed
for the management of cystitis at risk of complication, with a compliance rate of 20%
(14.8% in the study). The management of this type of infection seems to be less known to
physicians. Several factors should be considered in determining whether antibiotic therapy
is appropriate for the guidelines. The presence of risk factors, and therefore the type of
cystitis, are factors that influence compliance with the recommendations, considering the
type of urinary examination performed for uncomplicated cystitis decreased compliance
with guidelines by a factor of 10.

The nature of the antibiotic appeared to be a major factor of compliance (Figure 2).
For uncomplicated cystitis and recurrent cystitis, a quarter of the prescriptions were not in
compliance with the nature of the microbial agent alone. Considering that almost 80% of
cystitis cases were uncomplicated, it was expected that fosfomycin trometamol would be
the first antibiotic prescribed (54.9%). However, it was even more surprising that quinolones
were prescribed in 14.3% of cases, even though they are no longer indicated for this type
of infection. In France, a focus on the good use of fluoroquinolones was published by the
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SPILF in 2015 [22]. This study highlights that they are very effective but must be prescribed
sparingly to limit resistance and preserve the intestinal microbiota. Therefore, they should
not be prescribed when another antibiotic can be used. Previous treatments must be
considered (contraindication to prescribe a fluoroquinolone, if prescribed within the last
6 months), and the recommended dosage must be respected [23]. Similar studies have
been conducted in other countries and found comparable difficulties in compliance with
treatment guidelines [24-28]. In France, a clear decrease in lomefloxacin and norfloxacin
prescriptions has been observed since they are no longer reimbursed [17]. Even if the
recommendations might vary from one country to another, the fight against AMR is a major
issue. The over-prescription of quinolones might lead to resistance and limited efficacy and
should be restricted. In some countries, these antibiotics are prescribed in the majority of
cases (51% of prescriptions in Houston, TX, USA) [25].

The nature of the antibiotic was not the only criteria considered. The addition of
dosage to compliance had little impact on uncomplicated cystitis and recurrent cystitis,
with a decrease in compliance of three points. A new decrease in compliance of six points
was observed with the addition of the duration criteria (nature, dosage, and duration).
The management of cystitis at risk of complication was a real problem, as each parameter
reduced compliance with recommendations by half. Regarding the duration of antibiotic
therapy, a Cochrane review by Lutters et al. reported the added value of short treat-
ments [29]. They found that there was no significant difference in efficacy between short
and long treatments, but that the latter caused more adverse effects. For this reason, many
international recommendations tended to reduce the duration of antibiotic treatments used
to limit AMR [30-33]. These recommendations should also be communicated to prescribers
in the best possible way.

The next step is to bring the new recommendations to prescribers so that they may
better manage these infections. A systematic meta-review from Francke et al. provided
some answers [34]. The characteristics of healthcare providers, patients, and the environ-
ment must be considered. In addition, simple but varied strategies appeared to be more
effective. In our case, the frequent updating of the recommendations seemed to be an
obstacle to their application. It would be relevant to conduct the same study, with the new
recommendations currently in effect, and to observe whether the reduction in the duration
of the prescription of pivmecillinam has been retained.

According to Llor et al., the adherence of physicians to guidelines for the management
of lower UTIs in women is poor [35]. It is reported that first-choice drug schedules were
prescribed in only 17.5% of cases. A recent qualitative study was conducted to analyse
primary-care provider decisions in the management of UTIs [36]. In this study, physi-
cians were not familiar with fosfomycin trometamol, which explained its low prescription
rate. The same problem was observed in France with pivmecillinam. Since 2015, in un-
complicated cystitis, pivmecillinam was really prescribed only 2-3 years later [17]. The
authors noted that beliefs may lead healthcare providers to prescribe one antibiotic over
another. For example, they believed that infection control was faster with fluoroquinolones
than with trimethoprim-sulfamethoxazole or nitrofurantoin. They also added that the
recommendations should be integrated into the medical software to ensure compliance.

Our study had several limitations. Even though we highlighted existing practice flaws,
unfortunately our methodology did not allow us to help improve them. In addition, our
study suffered from a collection and a recall bias because of the lack of contact between the
pharmacist and the physician, as well as the inability to access the patient’s medical records.
Indeed, the pharmacists had to collect all the information from the patients themselves.
It can explain the collection of contradictory data in some rare cases (e.g., one episode
was indicated in the current year, while the last episode was more than a year ago). Some
questions must be approached with caution, especially those involving the patient’s history
(such as previous infections, or previous treatment with a quinolone). Nevertheless, the
use of the patient’s history via the business software or the pharmaceutical files (available
with the patient’s health card in France), allowed us to limit this lack of information.
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Only pharmacists who volunteered to participate in the study were included, without
randomization. Their motivation and the extension of the collection period provided
the expected sample. Moreover, as it is impossible to be sure of the completeness of the
reporting of UTI cases in each pharmacy during the study period, a patient-selection bias
can be assumed. This bias seems limited by the proportion of each type of UTI collected;
that is consistent with the epidemiology of this infection [3].

The pharmacist is the last line of defence before a patient takes a drug. Thus, the
pharmacist must be aware of the recommendations in force and ensure that they are
respected. If necessary, the pharmacist can contact the prescriber to adapt the prescription.
As with physicians, it may be appropriate to assess pharmacists’ knowledge in this area. A
study that assessed pharmacists” knowledge of current recommendations would estimate
the rate of prescribing that could be improved. This study provided an overview of
compliance with antibiotic prescriptions for cystitis in women. Uncomplicated cystitis and
recurrent cystitis benefitted from average management (concordance of approximately 66%
between recommendations and prescriptions) but cystitis at risk of complication should
be improved with a concordance rate of 15%. The management of UTIs also involved an
examination. The example of simple cystitis showed us that urine cultures were performed
instead of urine dipstick tests. Taking this criterion into account, in addition to antibiotic
therapy, reduced the compliance rate for the management of uncomplicated cystitis to less
than 10%.

Following this study, an intervention for prescribers should be considered to provide
them with the tools to implement the new recommendations. The frequent updating of
recommendations complicates their application. The availability of computer tools on
the prescription software, mobile phone applications, or simple online tools might be one
solution [37-39]. These tools can improve the knowledge translation from the guidelines to
the physicians [40]. Interprofessional education, continuing professional development, or
multifaceted, education-focused interventions are other proposals to improve adherence
to recommendations [41,42]. A post-intervention analysis would then be appropriate to
measure the effects of this intervention. Furthermore, because uncomplicated cystitis is
such a common and simple UTI, its management by a pharmacist would be relevant. A
dispensation under protocol by the pharmacist would allow them to answer this need of
care, but also to respect the recommendations with the protocol used [43—46].
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Appendix A Data Collection Form

Age of patient: ..

Prescriber:

General practitioner
General practitioner substitute
Gynecologist

Emergency department
Hospital, department of .
Other: ..ereveierinnins

Prescription:

First delivery
Renewal

I- Administrative information

I- Patient history

Risk factor:

Pregnancy

Immunodepression
Abnormalities of the urinary tract
None

Do not know

First cystitis:

Yes
No
Do not know

If it is not the first cystitis, when was the last
infection?

<15 days
<1month
<3 months
<12 months
>12 months
Do not know

If it is not the first cystitis, how many episodes in
the last 12 months?

w N e

4
>4
Do not know

What treatment(s) was(ere) used to treat the previous infection?
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- Prescription analysis

Quinolone in the last 6 months? Posology:
Yes 1/day
No 2/day
Do not know 3/day
1/week

Treatment ibed:
reatmen (S) prescrive {014 1] R

Fosfomycine-trometamol 3g (Monuril®)

Pivmecillinam 400mg (Selexid®) Duration of treatment:

Nitrofurantoin 100mg (Furadantine®) 1 day
Amoxicillin 1g (Clamoxy!®) 3 days
Ciprofloxacin 500mg (Ciflox®) 5 days
Cefixime 200mg (Ciflox®) 7 days
Trimethoprim/sulfamethoxazole 400/80 8 days
(Bactrim®) 6 months
Ofloxacine 200mg (Oflocet®) Other: ..

Norfloxacine 400mg (Noroxine®)
Lomefloxacin 400mg (Logiflox®)
(07311 RPN

Prescription of an additional box in case of recurrence  Prescription of a preventive treatment

Yes R =
No No
Do not know Do not know

A urine culture has been realized before

Yes
No
Do not know

IV- Dietetic rules

Did the physician explain to the patient the hygienic If NO, what was the type of consultation?
?
rules? In office
Yes teleconsultation
No Prescription given to the secretary
Do not know
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Dispensation sous protocole dans la prise en charge de la
cystite simple de la femme : I'étude PharmaCyst’

Face a l'inconfort ressentie par les patientes, une prise en charge rapide et adaptée est nécessaire. Pour
limer les disparités territoriales en termes d'accés aux soins, sont apparus les protocoles de dispensation.
Cependant, ces derniers sont difficilement applicables sur des territoires ou la densité médicale ne permet pas la
pratique d'un exercice coordonné. L'étude clinique PharmaCyst' tentera de répondre a ces difficultés en proposant
I'application du protocole de dispensation tel que défini par la loi, mais en dehors du cadre restrictif qu'est

I'appartenance a un exercice coordonné!®?, C'est sur ce point que tentera de répondre la suite de ce manuscrit.

L'utilisation de protocoles, tels que ceux existants au Canada, est un des moyens possibles pour permettre
une prise en soins rapide et adaptée des patientes, tout en limitant I'utilisation des ressources médicales®. Ces
protocoles semblent étre un gage de sécurité pour les patientes. Des auteurs canadiens ont relevé un taux de
conformité aux lignes directrices de plus de 95% pour les pharmaciens participant a une étude clinique
débouchant sur la dispensation d’antibiotique pour des femmes atteintes d’une infection urinaire!®, Ce méme
taux n'était que de 35% pour les patientes appartenant au bras contrdle et donc suivies par un médecin (p <
0,001). L'application de tels protocoles pourrait alors étre un levier pour améliorer le respect des
recommandations en termes d’antibiothérapie, chez I'ensemble des professionnels de santé habilités a prescrire
un tel antibiotique. En plus du bénéfice direct pour les patientes, cela pourrait permettre de limiter les co(ts,
mais également de libérer du temps médical %%, En France, un protocole national et validé par la HAS a été
publié le 6 mars 2020. Il permet la prise en charge de la pollakiurie et de la brllure mictionnelle chez la femme
de 16 & 65 ans par l'infirmier diplomé d'Etat et le pharmacien d'officine dans le cadre d'un exercice coordonné!®2,
A noter qu'il ne suit pas les nouvelles recommandation en termes d'antibiothérapie, et pour cause, la durée de
traitement par pivmécillinam pour une cystite simple de la femme est dorénavant de 3 jours, et non plus 5

jours’1% | e protocole de I'étude PharmaCyst’ a donc été modifié en conséquence pour respecter ces derniéres.

L'exercice coordonné peut se définir par I'appartenance de professionnels de santé a une méme structure
d’exercice, telle qu’'une maison de santé pluridisciplinaire ou d’un centre de santé!!, Ces structures bénéficient
d’un appui organisationnel territorial via les ARS, et d'un financement dédié permettant la mise en place d'actions
concretes au bénéfice de la population desservie sur un territoire donné. Comme leur nom l'indique, les MSP sont
des structures pluriprofessionnelles, ol des soignants participent a un méme projet de santé!%, Ce dernier point,
I'appartenance a une structure interprofessionnelle, est un point limitant. En effet, lorsqu’un pharmacien exerce
en dehors d'un exercice coordonné, il ne peut proposer une telle prise en charge. Il faut ajouter a cela la nécessité
de partager un systéme d‘information partagé avec le médecin déléguant (ce qui est dans les faits rarement le
cas), que la patiente soit préalablement connue de ce dernier, et qu'il soit lui-méme joignable en cas de besoin.
Tous ces criteres réduisent de maniere conséquente les situations d'éligibilité des patientes a ce dispositif,
excluant en particulier celles ou I'accés au médecin prescripteur est le plus difficile (patiente éloignée de son
domicile et/ou de son médecin traitant) ou se présentant en officine le soir ou le samedi apres-midi, par exemple.
C'est ainsi que la pertinence de conduire une étude clinique pour évaluer un tel protocole « en vie réelle » et donc

en dehors des contraintes d'application est apparue.



Cette étude clinique, évaluant une stratégie de prise en charge et non une simple évaluation de I'efficacité
d’une antibiothérapie proposée pour soulager les symptomes d’une infection urinaire, est qualifiée de recherche
impliquant la personne humaine de catégorie 2 (RIPH-2) hors produit de santé au sens de la Loi Jardé. De fait,
elle nécessite I'avis favorable d'un comité de protection des personnes (CPP). Promue par le CHU d'Angers, elle
sera réalisée dans le respect de la méthodologie de référence en la matiére, a savoir la méthodologie MR-0001.
Etant donné que cette étude bénéficiera d'un suivi centralisé, une demande complémentaire auprés de la
Commission nationale de l'informatique et des libertés (CNIL) est nécessaire et sera effectuée une fois l'accord
obtenu de la part du (CPP). Le financement de I'étude a été obtenu a travers I'appel a projets de recherche en
soins primaires interrégional (ReSP-IR) en 2021, et le recrutement des centres investigateurs est désormais
terminé!®’, L'inclusion des patientes par les pharmaciens d’officine pourra débuter une fois les autorisations CPP
et CNIL obtenues, début 2023. Les étapes clés de cette recherche, depuis la germination de son idée a sa mise

en ceuvre, sont résumées dans la Figure 1.

L'amélioration de la symptomatologie de la patiente a été choisi comme critere de jugement principal pour
évaluer ce protocole de recherche (critére d'efficacité). Afin d'évaluer ce critére, il était nécessaire de bénéficier
d'un outil de mesure validé sur le plan international ; I’Acute Cystitis Symptom Score (ACSS) a alors été
retenul®® 19 Ce questionnaire comporte plusieurs parties, dont la premiére qui se concentre sur les symptomes
typiques d’une infection urinaire. De ces 6 items en ressort un score, allant de 0 a 18 points. Le score ACSS
s'avere étre un instrument utile et fiable pour diagnostiquer la cystite simple de la femme. Il possede en effet
une sensibilité de 94% et une spécificité de 90%, dés lors que le score est au moins de 6 pointst'®. De plus, il
présente une trés bonne sensibilité au changement, avec une forte corrélation entre le score et la
symptomatologie au cours du temps!!t, Ses propriétés psychométriques semblent donc en compléte adéquation

avec l'objet de son utilisation en tant qu‘outil d'évaluation du critére de jugement principal.

Initialement créé en langue russe, il été traduit en anglais puis dans d'autres langues. Une adaptation
francaise était un préalable a son utilisation!'2, L'article 4 présente le processus de traduction et de validation
linguistique en langue frangaise, permis par un rapprochement avec I'équipe a l'origine de ce score. La validation
psychométrique francaise est en cours de déploiement par une équipe du CHU de Tours. Ce rapprochement a par

ailleurs débouché sur un accord pour I'utilisation du score ACSS dans le cadre de I'étude cliniqgue PharmaCyst'.

Le protocole de I'étude PharmaCyst’ a été construit en collaboration avec I'équipe de la Direction de la
recherche clinique et de I'innovation (DRCI) du CHU d'Angers, de médecins généralistes, d'un médecin spécialiste
en urologie, et de pharmaciens. L'objectif principal est d'évaluer I'efficacité d'un protocole de dispensation d'un
antibiotique, en termes d'évolution des symptomes a trois jours, chez les femmes dgées de 18 a 65 ans présentant
des signes fonctionnels urinaires, et ce, dans le cadre d'une prise en charge par le pharmacien d'officine, par
rapport a la prise en charge habituelle, dite standard. Pour cela, I'évolution de la symptomatologie des patientes
sera évaluée par l'intermédiaire du score ACSS, entre J0 et J3. Le protocole de I'étude a été déposé sur le site
Clinical Trial sous le numéro 49RC22_0240'!%, Le protocole sera potentiellement revu et soumis dés obtention
des autorisations du CPP et de CNIL (Article 5). Le lancement de I'étude et I'inclusion des premieres patientes

sont prévus au premier trimestre 2023.



Dans l'attente des premiers résultats, et a la lumiere d’études similaires menées notamment au Canada,
quelques conjectures sont envisageables. L'étude de Beahm et Coll., possédant une méthodologie et des objectifs
similaires a I'étude PharmaCyst’, rapporte un délai de prise en charge par le pharmacien plus rapide que par le
médecin, respectivement de 1,7 jours et 2,8 jours*®, Ce premier résultat abonde dans le sens d'une accessibilité
et d'une disponibilité accrue de la part des officinaux. Parmi les 750 patientes incluses dans cette étude, 88,6%
d’entre elles témoignent d'une totale résolution des symptomes a deux semaines, ne démontrant aucune
différence significative avec le bras contrdle, prise en charge par un médecin. A I'efficacité du traitement s’ajoute
son adhérence, Iégerement plus forte lors d’'une prise en charge par un pharmacien (96,5% versus 90,0%). Enfin,
la sécurité des patientes semble avoir été démontrée car aucune différence dans la survenue d’effets indésirables
n'a été détectée (4,1% dans le bras expérimental et 5,3% dans le bras contrdle). Cette méme équipe de recherche
s'est également intéressée a I'impact de cette nouvelle possibilité pour la société, d’'un point de vue économique.
Il s'avére que la prise en charge pharmaceutique est la plus économique (environ 72%), elle double lorsqu’elle
implique un médecin généraliste (142$) et est cing fois plus importante lorsque la patiente a été regue par un
médecin urgentiste (368$)!*. 1l apparait donc que solliciter les pharmaciens d’officine pour la prise en charge de

pathologies bénignes induit des économies pour la société, tout en préservant la sécurité des soins.

Ces mémes résultats ont été confortés par une seconde équipe portée par Jill L Booth, dont les conclusions
ont permis de parfaire le critere de jugement principal concernant la durée de résolution des symptomes.
Premierement, I'absence de différence significative dans le délai de résolution des symptomes entre les femmes
bénéficiant d’une consultation médicale, et celle relevant d’une prise en charge pharmaceutique a été confirmée®.
Deuxiemement, des informations de choix ont immergé ; environ un tiers des patientes se présentant a |'officine
pour le soulagement de leurs signes fonctionnels urinaires le font durant le week-end, lorsque les cabinets
médicaux sont majoritairement fermés. Enfin, prés d’une femme sur deux (49%) voit ses symptomes résolus
48h aprés sa prise en charge®®. Cette donnée a contraint a un suivi a trés court terme des patientes pour réaliser
le questionnaire ACSS (J3). En effet, une durée plus longue (par exemple de 5 jours) aurait permis aux patientes
de consulter un médecin plus facilement, de recevoir leur traitement et de réduire le bénéfice potentiel de
I'intervention du pharmacien. L'objectif n'est aucunement d’évaluer I'efficacité d'une thérapeutique particuliére,

mais bel et bien d’'une prise en charge globale comprenant le recours a un antibiotique.

Enfin, il est pertinent de s'intéresser aux principaux concernés, a savoir les patients. Plusieurs études sont
d'ores et déja disponibles et rapportent une satisfaction importante des usagers. En premier lieu, en ressort une
confiance importante accordée aux pharmaciens par les patients dans le cadre des affections mineures*>!13,
Confiance et facilité d'acces étaient d‘ailleurs les raisons ayant conduits les patients a consulter un pharmacien
plutdt qu'un médecin. Un quart d’entre eux (27,2%) avouent par ailleurs qu'ils se seraient rendus chez un médecin
voire un service d’urgence le cas échéant®. Les médecins ont également été interrogés dans le cadre de la
stratégie « Pharmacy First » conduite au Royaume-Uni, ol I'acceés aux soins, notamment de premier recours, est
particulierement difficile. Pour les deux tiers d’entre eux, le service de prise en charge des pathologies bénignes
offert par les pharmaciens est jugé comme utile, et permettait de réduire la pression exercée par les patients
pour la prise d’un rendez-vous rapide®2. Dans le cadre de I'étude PharmaCyst’, seront analysés la satisfaction des

usagers (les patientes) et des investigateurs (les pharmaciens).
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cystitis (AUC). The aim of the current study was the linguistic validation and cognitive assess-
ment of the French version of the ACSS questionnaire according to internationally accepted
guidelines.

Methods. — After two forward translations from Russian into the French language and backward
translation into Russian and Uzbek, the two original languages, the scientific committee (SC)
performed a slightly adapted French version, which finally was cognitively assessed by female
subjects with different ages and educational levels and medical professionals, such as nurses,
physicians, and pharmacists.

Results. — All comments of the female subjects and professionals were discussed within the
SC and after slight, but necessary adaptations, the SC agreed on the final study version of the
French ACSS.

Conclusion. — Now, the linguistically validated and cognitively assessed French version of the
ACSS can be used for clinical studies and practice.

© 2022 The Authors. Published by Elsevier Masson SAS. This is an open access article under the
CC BY license (http://creativecommons.org/licenses/by/4.0/).

Résumé

Introduction. — Le questionnaire Acute Cystitis Symptom Score (ACSS) a été développé, pour
la premiere fois, en langues russe et ouzbek, et est maintenant disponible dans de nombreuses
autres langues. Il peut étre utilisé pour les diagnostics cliniques et les résultats rapportés par
les patientes atteintes de cystite aigué non compliquées (AUC). Le but de la présente étude
était la validation linguistique et I’évaluation cognitive de la version francaise du questionnaire
ACSS selon les lignes directrices internationalement reconnues.

Méthodes. — Aprés deux traductions depuis le russe vers le francais, puis du francais vers le
russe et ["ouzbek, les deux langues originales, le comité scientifique (SC) a réalisé une version
francaise adaptée, qui a finalement été évaluée cognitivement par des sujets féminins d’ages
et de niveaux d’éducation différents et des professionnels de la santé, tels que les infirmiéres,

Résultats. — Tous les commentaires des sujets féminins et des professionnels ont été discutés
au sein du SC et apres des adaptations légéres, mais nécessaires, le SC a approuvé la version

Conclusion. — Désormais, la version francaise, validée sur le plan linguistique et évaluée cog-
nitivement de U’ACSS, peut étre utilisée pour les études cliniques et la pratique.

© 2022 Les Auteurs. Publié par Elsevier Masson SAS. Cet article est publié en Open Access sous
licence CC BY (http://creativecommons.org/licenses/by/4.0/).

Validation
linguistique ;
Femme ;
Francais
les médecins et les pharmaciens.
finale de ’étude de I’ACSS francais.
Introduction

Acute cystitis is the most frequent bacterial infection in
women [1]. The diagnosis of acute uncomplicated cystitis
(AUC) can be made with high probability based on a focused
history of lower urinary tract symptoms (dysuria, frequency
and urgency) and the absence of vaginal discharge or irrita-
tion [2]. Various urinary symptoms have been used to assess
the diagnosis and severity of UC in women [3—6], but only
a few studies developed a questionnaire to also evaluate
the severity and impact on activity impairment [4,5], which,
however, were not designed for diagnostics of AUC, but only
for follow up.

The Acute Cystitis Symptom Score (ACSS) question-
naire was first developed in Uzbek and Russian language
and has been translated and validated in several other
languages, such as German, Hungarian, Italian, UK and
American English [7—12] with many other languages in
preparation.

74

The ACSS is an 18-item questionnaire divided into 4
domains. The first domain ("‘Typical’’ domain) composed
of 6 items examines typical acute cystitis symptoms, the
second (‘‘Differential’’ domain) composed of 4 items exam-
ines symptoms suggesting infection of adjacent or relative
organs (e.g., urethra, vagina, kidney). The third domain
(**QoL’’ domain), composed of 3 items examines the impact
of the symptoms on quality of life. There are 4 ranking
choices for each of the above 13 items to accurately measure
the severity of symptoms. The last domain (‘‘Additional’’
domain) is composed of 5 additional questions (requiring
simple ‘‘Yes/No’’) to gather information on the presence
of known diabetes mellitus and the gynecological profile of
the patient such as menstruation and pregnancy, additional
conditions that may require the appropriate adjustment of
the treatment modality.

The ACSS has proven to be a valuable instrument for clin-
ical studies and medical practice for initial diagnosis, as
well as a patient-reported outcome (PRO) measure moni-
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toring the therapeutic efficacy in women suffering from AUC
[13,14].

The ACSS can be used for clinical diagnostics and patient-
reported outcome (PRO) in female patients with acute
uncomplicated cystitis (AUC). The aim of the current study
was the linguistic validation and cognitive assessment of
the French version of the ACSS questionnaire according to
internationally accepted guidelines [15].

Methods

The Russian version of the ACSS was forward translated
into French language by two independent professional trans-
lators. From the two French translations, the scientific
committee (SC), consisting of the authors, performed a
consensus translation, which was backward translated again
by two independent translators to Russian and to Uzbek,
the two original languages of the ACSS, in order to identify
and rule out possible discrepancies. After slight adaptation,
this French version of the ACSS was used for the cognitive
assessment procedure asking a total of 11 physicians (urolo-
gists) and two female nurses to comment on each question
of the ACSS about its intelligibility. After slight adaptation
also to the American English version, the French version of
the ACSS was cognitively assessed again by 17 female sub-
jects with a median (range) age of 46 (20—85) years and
different educational levels (no college — 1, college — 5,
licence/bachelor — 9, master — 2) and by 6 physicians (3
general practitioners, 1 gynecologist, 2 urologists) and 6
pharmacists. The 2nd part will include female subjects (Eth-
ical committee registration number 2021-069 at 14th April
2021).

Results

All comments of the female subjects and professionals were
discussed within the SC and after slight, but necessary adap-
tations the SC agreed on the final study version of the French
ACSS (Online material Tables 1A and 1B).

Conclusion

Now, the linguistically validated and cognitively assessed
French version of the ACSS can be used for clinical stud-
ies and practice to test its suitability and practicability for
diagnostics and PRO in female patients with AUC.

Copyright of the ACSS

The ACSS is copyrighted by the Certificate of Deposit of
Intellectual Property in Fundamental Library of Academy of
Sciences of the Republic of Uzbekistan, Tashkent (Registra-
tion number 2463; 26 August 2015) and the Certificate of the
International Online Copyright Office, European Depository,
Berlin, Germany (Nr. EU-01-000764; 21 October 2015). The
rightsholders are Jakhongir Fatikhovich Alidjanov (Uzbek-
istan), Ozoda Takhirovna Alidjanova (Uzbekistan), Adrian
Martin Erich Pilatz (Germany), Kurt Guenther Naber

(Germany), and Florian Martin Erich Wagenlehner
(Germany). The e-USQOLAT is copyrighted by the Author-
ship Certificate of the International Online Copyright
Office, European Depository, Berlin, Germany (Nr.
EC-01-001179; 18 May 2017) 19. Translations of the
ACSS in other languages are available on the website:
http://www.acss.world/downloads.html.
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Table 1A. Acute Cystitis Symptom Score (ACSS) Questionnaire Frangais
Premiére visite — Partie A (“diagnostique”)

Heure: h: min Date de 'examen: / / (ji/mm/aaaa)
Veuillez indiquer si vous avez noté les symptomes suivants au cours des derniéres 24 heures, ainsi que leur intensité
(Cochez la réponse la plus appropriée) v U e B
Envies d'uriner trés fréquentes avec de [] Non [] Oui, faible [] Oui, modéré [] Oui, fort
1 petits volumes d’urine (visites _ i i
fréquentes aux toilettes) freelt et 5-6 fois par jour 7-8 fois par jour 9-10 fois par jour et
3 par jour plus
= Besoin urgent d'uriner (fort et s . - .
o
.E 2 incontrélable) [] Non [J Oui, faible [] Oui, modéré [J Ouwi, fort
- : S
@ 3 freiz::gtlon douloureuse de brlure en [] Non [] Oui, faible [] Oui, modéré [] Oui, fort
(g Sensation de vidange incompléte de la
2|l 4 vessie (toujours envie d’uriner apres [] Non [] Oui, faible [] Oui, modéré [J Oui, fort
E avoir été aux toilettes)
@ Douleur dans le bas-ventre (région sus- s . - .
5 pubienne), en dehors du fait d'uriner [ Non L1 Oui, faible 1 Oui, modérs 01 Oui, fort
Sang visible dans les urines (en dehors oo . - .
6 des régles) [] Non [J Oui, faible [] Oui, modéré [J Oui, fort
Points totaux de “Symptémes typiques” = points
Douleur lombaire au niveau du rein sl . - .
ﬁ 7 (normalement d’un seul c6té du dos) [] Non [ Oui, faible ] Oui, modéré [J Ouwi, fort
t Perte vaginale anormale (quantité, el . - .
é 8 couleur et/ou odeur) [] Non [J Oui, faible [] Oui, modéré [J Oui, fort
a Ecoulements purulents de l'urétre (en s . - .
2 9 dehors du fait d'uriner) ] Non [J Oui, faible ] Oui, modéré [J Oui, fort
5 10 f‘?”sa“"“ de température €levée / [JNon  [J Ouifaibe  [J Oui, modéré (] Oui, fort
2 iévre
E Prise de température  Oui [J / Non [J <37,5°C 37,6-37,9 °C 38,0-38,9 ‘C 239,0°C
2 Points totaux de “Symptomes différentiels” = points
1 Veuillez indiquer I'importance de la géne causée par ces symptomes au cours des derniéres 24 heures (Cochez
la réponse la plus appropriée) :
[] 0 Aucune géne (Pas de symptéme, je me sens aussi bien que d'habitude)
[] 1 Géne faible (Je me sens un peu moins bien que d'habitude)
[J 2 Géne modérée (Je me sens beaucoup moins bien que d'habitude)
[J 3 Géne trés forte (Je me sens trés mal)
12 Veuillez indiquer dans quelle mesure ces symptomes ont modifié vos activités quotidiennes / votre travail au
o cours des derniéres 24 heures (Cochez la réponse la plus appropriée) :
z [] 0 Pas du tout modifié (Je travaille comme d'habitude)
3 [ 1 Faiblement modifié (A cause des symptémes, je travaille un peu moins)
E ] 2 Modérément modifié (Le travail quotidien exige beaucoup d'efforts)
(] [J 3 Fortement modifié (Je ne peux pratiquement pas travailler)
13 Veuillez indiquer dans quelle mesure ces symptomes ont modifié vos activités sociales (visites, rencontres
avec les amis, etc.), au cours des derniéres 24 heures (Cochez la réponse la plus appropriée) :
[J 0 Pas du tout modifié (Mes activités n'ont pas changé, je vis comme d'habitude)
[] 1 Faiblement modifié (je réalise la plupart des activités sociales)
[ 2 Modérément modifié (j'ai réduit mes activités sociales)
[J 3 Fortement modifié (Je n'ai quasiment plus d'activités sociales)
Points totaux de “Qualité de vie“ = points
@ 14 Veuillez indiquer si au moment de remplir le questionnaire vous avez :
E Reégles (menstruations) ? [] Non [] Oui
= Syndrome prémenstruel (douleurs avant les régles, douleurs mammaires, .
2 irritabilité) ? L] Non [] Oui
%_ §ympt6mes de la ménopause (par exemple : bouffées de chaleur) ? [] Non [ Oui
= Etes-vous enceinte ? [] Non [] Oui
@ Diabéte diagnostiqué ? [] Non [] Oui




Table 1B. Acute Cystitis Symptom Score (ACSS) Questionnaire Frangais

Visite de contréle - Partie B ("visite de contréle"”) Heure: h: min Date de I'examen: / / (ji/mm/aaaa)

Indiquez si vous avez noté des changements dans vos symptéomes depuis que vous avez rempli le questionnaire pour la
premiére fois (partie A) ? (Cochez la réponse la plus appropriée) :

o | [0 Oui, je me sens comme avant (Tous les symptémes ont disparu)
E— []1 Oui, je me sens mieux (La plupart des symptémes ont disparu)
% [J2 Oui, je me sens un peu mieux (Seulement quelques symptémes ont disparu)
S.| [J3 Non, il n'y a presque pas de changement (J’ai toujours quasiment les méme symptémes)
= [14 Oui, je me sens moins bien (Mes symptémes sont pires que la fois précédente)
Veuillez indiquer si vous avez noté les symptomes suivants au cours des derniéres 24 heures, ainsi que leur intensité
(Une seule réponse) : | 0 [ 1 | 2 | 3
Envies d'uriner trés fréquentes avec de [] Non [] Oui, faible [] Oui, modéré [] Oui, fort
1 | petits volumes d'urine (visites
fréquentes aux toilettes) jusqu’t? e 5-6 fois par jour 7-8 fois par jour 9-10 fois par jour et plus
3 par jour
% 2 ﬁii‘:;;ol;;%‘fg duriner (fort et [JNon  [] Ouifaible  [J] Oui modéré [ Oui, fort
> - —
2l 3 Eﬁ::ﬁ:“’" douloureuse de bralure en ] Non [] Oui, faible [ Oui, modéré ] Oui, fort
E Sensation de vidange incomplete de la
< | 4 | vessie (toujours envie d'uriner aprés ] Non [ Oui, faible [J Oui, modére [0 Ouwi, fort
E, avoir été aux toilettes)
@ Douleur dans le bas-ventre (région sus- e . - .
5 pubienne), en dehors du fait(d‘griner [ Non [1 Oui, faible [1 Oui, modéré L1 Oui, fort
6 Sjggé‘gzz')e dans les urines (en dehors [JNon [ Oui faible =[] Oui, modéré [J Oui, fort
Points totaux de “ Symptomes typiques ” = points
g7 a%‘;g:;;;’ggfgis‘;gl'l‘;ii‘t‘ed(;‘u“sgs) [INon  [J Ouifable  [] Oui, modéré ] oui, fort
f=
é 8 Sg&g;fagt%ﬂzgggﬁ;“a'e (quantité, [JNon  [] Ouifable  [] Oui, modéré [ Oui, fort
(=) - —
é 9 Egzg'r‘:“;‘zr}‘asnp;{l‘;:ﬁgﬁj de furctre (en [JNon  [] Ouifable  [J] Oui, modéré [ Oui, fort
‘g. 10 Sensation de température élevée / fievre [] Non [] Oui, faible [] Oui, modéré [ Ouwi, fort
@ Prise de température  Oui [J / Non [J <37,5°C 37,6-37,9°C 38,0-38,9 °C 239,0 °C
Points totaux de “ Symptomes différentiels ” = points
1 V’euillez indiquer I'impor_t’ance de la géne causée par ces symptomes au cours des derniéres 24 heures (Cochez la
réponse la plus appropriée) :
] 0 Aucune géne (Pas de symptéme, je me sens aussi bien que d'habitude)
[] 1 Géne faible (Je me sens un peu moins bien que d'habitude)
[] 2 Géne modérée (Je me sens beaucoup moins bien que d'habitude)
[[] 3 Géne trés forte (Je me sens trés mal)
2|12 Veuillez indiqut_er dans quelle mesure ces symptémes ont modifié vos activités quotidiennes / votre travail au
> cours des derniéres 24 heures (Cochez la réponse la plus appropriée) :
5 [] 0 Pas du tout modifié (Je travaille comme d'habitude)
};2 [] 1 Faiblement modifié (A cause des symptémes, je travaille un peu moins)
S [ 2 Modérément modifié (Le travail quotidien exige beaucoup d'efforts)
c [] 3 Fortement modifié (Je ne peux pratiquement pas travailler)
13 Veuille_z indiquer dans quelle mesure ces symptomes ont modifié vos activités socia_les (visites, rencontres avec
les amis, etc.), au cours des derniéres 24 heures (Cochez la réponse la plus appropriée) :
[] 0 Pas du tout modifié (Mes activités n‘ont pas changé, je vis comme d'habitude)
] 1 Faiblement modifié (je réalise la plupart des activités sociales)
[J 2 Modérément modifié (j'ai réduit mes activités sociales)
[] 3 Fortement modifié (Je n'ai quasiment plus d'activités sociales)
Points totaux de “ Qualité de vie “ = points
@ 14 | Veuillez indiquer si au moment de remplir le questionnaire vous avez :
-E Régles (menstruations) ? [] Non [] Oui
= - - - .
g ﬁzglrl%g)e ’;)remenstruel (douleurs avant les régles, douleurs mammaires, [ Non [ Oui
%_ Symptémes de la ménopause (par exemple : bouffées de chaleur) ? [] Non [] Oui
= Etes-vous enceinte ? ] Non ] Oui
€ Diabéte diagnostiqué ? ] Non ] Oui
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1. Background

Each year urinary tract infections affect around four to six million people worldwide, most of whom are
women?, Although little epidemiological research is available to confirm these figures, one American survey
from the early 2000s reported that 10% of women had presented with a urinary tract infection within the
twelve months prior to the study?. In France, the ECOGEN national survey found that 2.5% of general
practitioner consultations and 2% of non-trauma Emergency Department consultations were due to urinary

tract infections*.

Urinary tract infections are easy to diagnose. Characteristic clinical features include, pollakiuria, dysuria, and
post-micturition urge>®. A urinary dipstick confirms the clinical picture. If no other risk factors are present,
treatment is an antibiotic such as fosfomycin or pivmecillinam accompanied with lifestyle and dietary
advice®, Early treatment prevents continued discomfort and the risk of developing complications such as

pyelonephritis. Yet, access to general practitioners is increasingly difficult.

Pharmacists are widely available, easily accessed, and distributed geographically throughout most regions. In
recent years, numerous countries have involved pharmacists in providing primary care to reduce the
workload for general practitioners and emergency specialists!®*3, Furthermore, patients were highly satisfied

with the care provided by the community pharmacist'4*°.

Community pharmacists in France have been entrusted with new responsibilities including influenza
vaccination, COVID-19 vaccination and screening, pharmaceutical interviews, shared medication reviews, and
dispensing emergency contraception. However, to date, community pharmacies in France can only provide
lifestyle and dietary advice with food supplements or over the counter medications to women seeking advice
about simple acute cystitis. In light of the expanding responsibilities pharmacists now have, it seems
appropriate to evaluate whether community pharmacists can improve the management of simple acute

cystitis for women presenting to a pharmacy, seeking advice about urinary symptoms.

1.1. Trial objectives

The primary objective of this study is to evaluate the effectiveness of a pharmacist care protocol
(temperature measurement, urinary dipstick, antibiotic prescription as recommended) provided by a
registered pharmacist compared to standard care to manage simple acute cystitis in women aged between

18 and 65.



The secondary objective is to evaluate the safety (well-being) of women involved in a pharmacist care
protocol, compared to standard care. Pharmacist compliance will also be used to evaluate the feasibility of

implementing this pharmacist care protocol.

1.2. Study hypothesis

We hypothesize that using a pharmacist care protocol would result in faster improvement in the

symptomatology and quality of life of women aged 18 to 65 with a simple urinary tract infection.

2. Methods

2.1. Study design and setting

PharmaCyst is an open-label, multicenter, randomized, controlled, cluster study conducted in the Loire
region, France. It will involve community pharmacies, holding the State Doctor of Pharmacy Diploma and

registered with the Order of Pharmacists.

2.1.1. Randomization
Each pharmacy will be defined as an individual cluster and randomized in a 1:1 ratio either to the pharmacist
care protocol or standard care. This will ensure that standard care provided in the control group will not be
influenced by the test care protocol. Pharmacy randomization will also be stratified according to rural or

urban location and average annual turnover <1.4 M€ or >1.4M€.

2.1.2. Interventions
Once included, the investigating pharmacist will conduct the either pharmacist or standard care protocol
according to random allocation. Pharmacists randomized to the interventional group will be trained on
providing the pharmacist care protocol, which is in line with the French national health authority guidelines
for state-qualified nurses or community pharmacists working within the framework of a multi-professional
structure to manage functional urinary symptoms including pollakiuria and dysuria in women aged 16 to 65

years™®,

Those participants cared for by a pharmacy randomized to standard care may be offered at least one of the
following: dietary and lifestyle advice, over-the-counter medication, or a food supplement indicated to
improve urinary comfort. The investigating pharmacist will also remind the patient that she can consult a

doctor, especially if the symptoms remain unchanged or worsen.



Those participants cared for by a pharmacy randomized to the pharmacist care protocol will have their
temperature taken and a urine dipstick performed to confirm the urinary tract infection diagnosis. If the
patient's temperature is normal (236°C and < 38°C), the urine dipstick is positive, and the patient has no pain
in the lumbar fossa, the pharmacist will dispense 3g of fosfomycin in a single-dose sachet. If the patient is
allergic to fosfomycin, the pharmacist may prescribe 400mg of pivmecillinam twice daily for 3 days. The
patient will also receive lifestyle and dietary advice according to the pharmacists’ usual practice. The

patient’s general practitioner will be informed of the treatment she has received.

In both groups, patients will be informed that persistence or aggravation of symptoms or fever are signs their
urinary tract infection is worsening. Should this occur or if they have any adverse events, they will be advised

to consult a doctor without delay if any of these signs or symptoms occur.

A clinical research technician will contact each patient to obtain study visit data and the pharmacist will

remain available to answer any questions the participant may have concerning their cystitis episode.

All patients will be contacted on day 3, 10 and month 3. Potential participants were enrolled only on Fridays

through to Tuesdays to ensure the 3-day follow up could be performed.

2.2. Eligibility criteria

2.2.1. Inclusion criteria
Potential participants for this study will be recruited from selected community pharmacies. Any otherwise
healthy, non-febrile, female presenting to a pharmacy complaining of at least one symptom of a simple
urinary tract infection present over the last 3 days (including burning pain during micturition, dysuria,
pollakiuria, post-micturition urge) will be considered for inclusion. Participants must be aged between 18 and
65 years and affiliated with the French national health insurance scheme. Once enrolled, the pharmacist will

check eligibility according to the study population criteria.

2.2.1. Non-inclusion criteria
Potential participants will be excluded if they have had more than three UTI episodes in the last 12 months or
if the previous episode occurred less than 15 days prior to the current episode or if a UTI resulted in a
hospitalization in the previous 6 months. Also, participants will be ineligible if they have concomitant uro-
genital symptoms such as lower back or abdominal pain, urinary tract abnormalities, vaginal discharge or
pregnancy, vomiting, diarrhea, or other symptoms that may indicate other pathology. Participants will also

be excluded if they are breastfeeding or have known risk factors for Enterobacteriaceae resistance to 3rd



generation cephalosporins extended spectrum beta-lactamase or have travelled abroad to known
geographical risk areas within 3 months or contraindications to study drugs pivmecillinam and fosfomycin or
have been hospitalized 3 months prior to study start. Also, those with renal impairment, are
immunosuppressed or have a known malignancy will be excluded. Any subject unable to understand the

study objectives, procedures or provide informed consent will be excluded.

If the patient fulfills all study eligibility criteria, the pharmacist will provide her with a written leaflet
explaining the study objectives and procedures in simple French. They will also provide a verbal description
and be willing to answer any questions the subject may ask. If the person agrees to participate, they will be

asked to provide signed informed consent in duplicate.

2.3. Patient follow-up

A clinical study technician will conduct follow-up visits and collect all follow-up data via telephone (Table 1).
If the patient cannot be reached on day 3, contact can be attempted again on day 4. Patient satisfaction will
be collected using a questionnaire designed for the purpose of this study (Appendix 2). A quantitative
response to each question will be recorded using a 4-point Likert scale and further qualitative data will be
captured from the responses to open-ended questions. If the patient cannot be reached on day 10, contact

attempts can be continue until day 14.

At three montbhs, participants will be asked if they have consulted a health care professional for cystitis or if a
new episode has occurred. If the patient cannot be contacted, the clinical study technician will continue

efforts to contact her up to a maximum of 4 months after inclusion.

All data relating to this study will be collected using an electronic case report form (eCRF) (Ennov Clinical).

Patients will be identified only by their study inclusion number.

All data collected by telephone will be transcribed onto on a paper form and faxed to the centralized

monitoring team at Angers University Hospital, where it will be entered into the eCRF.

If a participant is lost to follow-up, the team in charge of patient monitoring at Angers University Hospital
Clinical Research Center will do everything possible to reconnect with the participant and complete the
planned study follow-up. If a participant withdraws prematurely from the study, the reasons will be
documented as fully as possible. Participants who are lost to follow-up or withdraw prematurely will not be
replaced, but will be used during analyses, including withdrawal of consent (unless the person requests their
personal data be erased). If the participants request their data be erased, the data required for safety

analysis will be kept.



Participants can ask to leave the study at any time and for any reason. The investigator may temporarily or
permanently interrupt a person’s participation for any reason that would serve that person’s best interests,

in particular in the event of a serious adverse effect or new information relating to the research.
Interviews with participating pharmacists.

At the end of the study, a satisfaction questionnaire will be sent to all the pharmacists who participated in
the study and a semi-structured interview offered to those who wish to provide more information about

their experience using the pharmacist care protocol (Appendix 3).



Table 1: Study schedule (SPIRIT diagram of inclusion, intervention, outcome assessment and evaluation)

STUDY PERIOD .Measurement
instrument
Inclusion Post-allocation
Day 0 Day 3 Day 10 Month 3
TIMEPOINT D)
telephone
interview
INCLUSION
Eligibility screen X
Consent form signed X
INTERVENTIONS
Urinary symptoms X X X ACSS
Confirm UTI diagnosis X* Urine dipstick
Record patient temperature X*
Communication sent to GP X*
Dietary and lifestyle advice given X
Antibiotic prescribed (interventional X
group) or standard care (control group)
ASSESSMENTS
Urinary symptoms X X X ACSS
UTI diagnosis X* Urine dipstick
Concomitant cystitis medication X X X
Adverse events since inclusion X X
Any referral to a doctor for cystitis or its X X X
complications since inclusion
Any urinary dipstick, microscopy or X X
culture performed
Any symptom of recurrence X
Patient
Patient satisfaction X satisfaction
questionnaire
Pharmacist
Pharmacist satisfaction satisfaction
questionnaire

* Interventional group only




2.4. Statistics

2.4.1. Sample size and statistical analyses
Assuming a difference in the ACSS score of one point on day 3 follow-up with a standard deviation of 2.9, as
indicated in the Wagenlehner et al study'’, and considering a power of 80%, an alpha risk of 5%, an intra-
class correlation coefficient of 0.03 (corresponding to the most pessimistic situation), an average number of
participants per cluster of 20, a coefficient of variation of 0.06, and the bilateral analyses, the number of
clusters to be randomized is 12 per arm, i.e. a total of 24 clusters. With an average of 20 participants per

cluster, we obtain a total of 480 patients to be recruited for the 24 clusters participating in the research.

The recruitment capacity of each cluster is determined by the minimum number of participants that the
clusters commit to recruit (20 patients per pharmacy) and the expected number of participants recruited per

cluster, per month (2 participants per cluster, per month).
The number of patients recruited per center is unlimited.

It is difficult to make assumptions about the correlation of patient characteristics within the same clusters.
However, in a primary care setting, such intra-class correlations related to different outcomes have been

estimated at 0.01 (interquartile range: 0.00 - 0.03)%8.

2.4.2. Statistical analysis plan
The quantitative data will be described using means and standard deviations and compared using Student’s t-
test (or Mann-Whitney U test if necessary). The qualitative data will be described using numbers and

percentages and compared using Chi? test (or Fisher's exact test if necessary).
The primary and secondary outcomes analyses will consider the intention-to-treat population.
Primary analysis

The changes in symptoms between day 0 and day 3 will be compared using a multi-level mixed linear model.

This model accounts for the random effect of individual and cluster effects.
Secondary analyses

Time will be considered as a qualitative variable with three modalities: day 0, 3 and 10. The care effect will be
assessed using an interaction between the time and randomization arm variable. Such a model will make it

possible to verify the expected absence of a randomization arm effect at day 0. This also makes it possible to



assess the interaction between the randomization arm and day 3 measurement, day 10 measurement, and to

adjust these results according to the DO ACSS score.

A multi-level mixed logistic model pharmacist to dichotomous endpoint analysis will be used to analyze a
medical consultation, emergency department visits, a urine dipstick, microscopy, or culture being performed,
taking concomitant medication(s) or food supplement(s) to relieve the cystitis symptoms and adverse event

occurrence between inclusion and day 3 and 10.

Patient satisfaction will be assessed using the Chi? test (of the Fischer’s exact test if necessary) to compare

the Likert scale response distribution. Pharmacist satisfaction will be studied in a similar way.
For these different multi-level models, unstructured variance-covariance matrices will be used.

In accordance with the principle of intention-to-treat analysis, patients will be analyzed according to their

randomization arm, regardless of whether or not they took the proposed treatment.

All the tests will be carried out bilaterally with the alpha risk set at 5%.

2.4.3. Missing data
If there is missing data, multiple imputations using chained equations will be performed with a total of five
imputations per missing datum. A comparison of the initial patient and cluster characteristics will be carried
out according to the presence or not of missing data in the patient follow-up, to characterize the nature of
the missing data. Finally, a sensitivity analysis will be carried out by analyzing all the observed data, without

imputing missing data.

2.5. Timeframe

Inclusion duration is 12 months, participation duration is a maximum of 4 months (3 months +1 month in

case of reminder), and study duration is a maximum of 16 months.

2.6. Ethics approval

The protocol received approval from the French “XXX Committee” (XX, YY, France; ref., ZZZ). The trial is
conducted in compliance with French law no. 2012-300 of 12 March 2012 relative to the researches involving
the human person and following Good Clinical Practice (I.C.H. E6(R2)), the Public Health Code of Ethics, the
French National Commission for Information Technology and Freedom (1978), and the Helsinki Declaration
(Ethical Principles for Medical Research involving Human Subjects, Tokyo 2004) and other requirements as

appropriate. Free and informed consent will be requested before each inclusion.



The study is registered on an open access website (ClinicalTrials.gov) under the number 49RC22_0240. This
study is supported by a grant from the French Ministry of Health, as part of the "ReSP-IR 2021" program.

Discussion

2.7. Study rationale

The objective of the study will evaluate the efficacy of a pharmacist-based protocol compared to standard
care in the management of urinary tract infections. In Canada, a study revealed that the efficacy and safety of
pharmacists managing simple acute cystitis was greater than 95%°. In Scotland, of the 1189 cases seen by 75
pharmacies, 75.4% were simple female cystitis. For these cases, pharmacists provided lifestyle and dietary
advice to 8.5% of cases (n=76), referred the patient to a doctor in 15.5% of cases (n=139) mainly due to age
or a recent episode, and dispensed an antibiotic in 76.0% of cases (n=682)%. Furthermore, studies into
patient satisfaction revealed that patients trust their pharmacist and are satisfied with the care they provide
with one study revealing satisfaction close to 90%**. A further study revealed that in 80.4% of cases (n=101),
patients reported a significant or total improvement in symptoms following the pharmacist’s
recommendations®. Based on these previous studies we anticipate that using a pharmacist-based protocol in
the Loire region, France will significantly improve the management of women with a urinary tract infection.

We expect faster symptom relief, and a satisfactory service.

2.8. Strengths and limitations

Strengths
Research is deployed in the various departments within the Loire region making it possible reduce disparities

relating to the region, particularly doctor accessibility since these five departments encounter medical

demography inequalities®®.

The choice of a cluster study, where each participating pharmacy corresponds to a cluster, is justified by the
need to leave current practices within the control group pharmacies unchanged. It will also limit the risk

contamination bias which would be induced by individual randomization.

Every year, pharmacies receive an average of 100 women with symptoms of a urinary tract infection who
have not consulted a doctor beforehand (unpublished preliminary data). This substantial number suggests

sufficient recruitment capacity in the defined region.

Limitations



This clinical study involves community pharmacists who are unaccustomed to participating in this type of
research. Although we plan to mitigate this as much as possible by providing specific training and adapted
materials. Nevertheless, we may encounter recruitment difficulties due to the administrative burden, or
difficulties in data collection. For these reasons, patient follow-up will be ensured by the clinical research

technician at the University hospital of Angers.

The COVID-19 pandemic is also an element to be considered. As a result of the new responsibilities assigned

to pharmacists means they lack time, and this could slow down the recruitment process.

3. Conclusion

The results of this study could provide solid data to support possible extension of the protocol to pharmacies

throughout France, with a view to facilitating the patient care pathway for women with cystitis.
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4. Appendices

4.1. Appendix 1: ACSS questionnaire

First visit (diagnostic form) - Part A

Date of evaluation: (dd/mmlyyyy)

Frequent urination of small volumes
1 of urine (going to the toilet very
often)
Urgent urination (a strong and
uncontrollable urge to pass urine)
Feeling pain or burning when
passing urine
Incomplete bladder emptying after
urination
Pain or uncomfortable pressure in
5 the lower abdomen (suprapubic
area)
6 Visible blood in your urine

] Yes, mild
5-6 times/ day

] Yes, mild

[ Yes, severe

9-10 or more times/day

[ Yes, severe

] Yes, mild [] Yes, severe

] Yes, mild [ Yes, severe

[ Yes, mild [] Yes, severe

[ Yes, mild
Sum of “Typical” scores=

[] Yes, severe
points
Loin (low back) pain (may be limited
to only one body side)

Vaginal discharge (especially in the

[ Yes, mild

[ Yes, severe

mormings) 7|:|7Yesimld [ Yes, severe
Urethral discharge (without .
urination) [] Yes, mild [ Yes, severe

10 High body temperature (chills/fever) [] Yes, mild [ Yes, severe

(Please indicate v'if measured)

Sum of “Differential” scores= points
1"

[] 0 Do not feel any discomfort (No symptoms at all. Felt as good as usual)
[] 1 Feeling little discomfort (Feeling somewhat worse than usual)

[J 2 Feeling moderate discomfort (Feeling quite bad)

[] 3 Feeling extreme discomfort (Feeling terrible)

12

[] 0 Not affected at all (Carrying out usual daily activities)

] 1 Mildly affected (Able to carry out daily activities with some discomfort)

[J 2 Moderately affected (Only able to carry out daily activities with significant effort)
[] 3 Extremely affected (Almost impossible to carry out daily activities)

/[ 0 Not affected at all (Able to enjoy normal social activities)

[J 1 Mildly affected (Not able to do some social activities)

[] 2 Moderately affected (Only able to do a few social activities)

'[] 3 Extremely affected (Not able to do any social activity - symptoms keep me a ‘prisoner’ in my home)

Sum of “QoL” scores= points
14
Menstruation (women’s monthly period) ?
Premenstrual symptoms?

Symptoms of the menopause ?

Are you pregnant?

Do you have diabetes mellitus (sugar diabetes) ?




4.2. Appendix 2: Patient satisfaction questionnaire

Please rate the following statements using the scale below:

SFroneg Disagree Agree strongly
disagree agree

You are satisfied with the reception at the
pharmacy

Confidentiality was respected during your
exchanges with the pharmacy team

You received sufficient, clear information
The pharmacist answered your questions
The pharmacist explained the signs or
complications for which you will need to
consult a physician.

The pharmacist explained the appropriate
hygiene and dietary practices you should
follow.

You are generally satisfied with the care
provided by your pharmacist

You trust your pharmacist

In your opinion, the community pharmacist is
competent to manage simple cystitis in
women

Name one thing you appreciated during your time in the pharmacy:



4.3. Appendix 3: Pharmacist Satisfaction Questionnaire

Regarding the PharmaCyst' study, please indicate your assessment for the following statements:

SFroneg Disagree Agree strongly
disagree agree

You enjoyed participating in this clinical research

The research objectives were clear and relevant

You felt sufficiently informed and trained to conduct
this study

Patient recruitment was easy to do over the counter

The inclusion criteria for patients were simple to
verify

The investment of the pharmacist was important
during this study

The management of simple cystitis in women seems
simple to you to apply daily

You would like to participate in a new clinical
research?

What did you appreciate during your participation in the PharmaCyst' research?



Regarding research in general, please indicate your appreciation for the following statements:

St
'rongly Disagree Agree Strongly
disagree agree

You would like to actively participate in the
development of new ideas for future research.

You would like to be actively involved in research
that you feel would benefit your patients.

Being actively involved in research would give you
the opportunity to broaden your activities within
your pharmacy.

You would like to receive in-depth training on the
organization of research.

In your opinion, it is important that research has a
clear and meaningful purpose.

In your opinion, it is important that the results are
directly applicable to your pharmacy.

In your opinion, time constraints prevent you from
participating in research projects.

In your opinion, it is difficult to interest patients in
participating in research.

In your opinion, other health professionals do not
value pharmacy research




Discussion

Les différents travaux menés au cours de cette recherche ont permis d'explorer plusieurs facettes de
I'évolution des missions du pharmacien d'officine, et plus particuliérement la prescription pharmaceutique,
notamment par I'exemple de la prise en charge de la cystite simple de la femme, dans le cadre de la dispensation
sous protocole par le pharmacien d'officine. La littérature internationale, encore peu abondante sur le sujet,
témoigne de I'essor grandissant de cette pratique!!®. Le Canada et le Royaume-Uni, avec plusieurs initiatives déja

menées, sont les pionniers sur le sujet!!’11%,

Il parait tout d'abord pertinent de s'intéresser aux moyens ayant permis la mise en place de la prescription
pharmaceutique dans les quelques pays qui la pratique aujourd’hui. La littérature est relativement riche sur le
sujet, en abordant les freins et les leviers!?®-124, | 'un des premiers obstacles a surmonter est I'acceptation de
cette nouvelle pratique. Il faut nuancer son accueil au regard du pays considéré, et donc du contexte socio-
politique, mais également des ressources allouées au systéme de santé, et plus particulierement les modalités
de remboursements proposées, et enfin les compétences et la formation rattachées au prescripteur délégué®?. i
s'agit en effet du constat dressé par Zhou et Coll. dont les travaux menés récemment peuvent éclairer les opinions
des parties prenantes, mais également la vision des médecins généralistes, alors considérés comme déléguants.
Les risques pour la sécurité du patient sont I'argument principalement évoqué par les médecins!?>1%, Plusieurs
études, conduites au Royaume-Uni et au Canada révelent une sensation « d’empietement professionnel » a
I'égard de ces nouveaux prescripteurs que sont les pharmaciens ou les infirmiers?%119:127.128 1| saqit probablement
du défi majeur a surmonter pour mettre en place la prescription pharmaceutique, notamment en France, ou le

corporatisme est encore trés marqué chez les professionnels de la santé, toute filiére confondue.

Une revue de la littérature consacrée au Royaume-Uni conduite par Edwards et coll. a classé en quatre
thématiques un retour d’expérience des parties prenantes sur ce sujet!?®. En premier lieu ressort le besoin d’une
organisation adéquate, planifiée, et qui tient compte de I'environnement. Et pour cause, un environnement

interprofessionnel est naturellement propice a ce genre d’initiative
t fi | est naturell t d’initiative!®®

. 1l parait ainsi majeur de clarifier les
avantages relatifs a cette pratique pour que chacun se saisisse des tenants et aboutissants, a plus long terme®3!,
La seconde thématique portait sur le besoin de former les nouveaux praticiens a la prescription. Il ne s'agit pas
uniquement de proposer une formation « clé en mains », mais d'implémenter la formation initiale des étudiants
pour s'assurer de leurs compétences, mais aussi et surtout de susciter I'envie chez ces praticiens!2,
Troisiemement, I'étude a mis en lumiére la nécessité de mesures transitoires pour accompagner et soutenir ces
nouveaux prescripteurs, dans l'optique de leur donner confiance en eux et de gagner en assurance'**134, Enfin,
la quatrieme thématique abordée par cette revue portait sur le maintien et le développement de la prescription,
et donc son optimisation. Il s'agit en effet d'un service efficace, permettant de rationaliser les pratiques, mais
dont la peur du changement et le partage de compétences ont pu effrayer certains médecins3>1%, En résumé,
cette revue de la littérature, bien que concentrée sur un pays donné, constitue une véritable boite a outils avec
des solutions qui pourraient étre envisagées pour le déploiement de la prescription pharmaceutique en France.
Un regard nouveau et objectif des parties prenantes s’'avere nécessaire pour considérer et faire émerger cette

nouvelle pratique!¥,



Le déploiement se voulant progressif, la prescription pharmaceutique est souvent initiée par une
prescription protocolisée ou supervisée, avant de devenir davantage indépendante3?3!, Une fois encore, le
Royaume-Uni est un bon exemple. La prescription pharmaceutique y a été initiée au début des années 2000, a
la suite des « rapports Crown » remis au gouvernement!¥13° |’objectif était clair, il s'agissait d'utiliser les
connaissances et compétences des pharmaciens au profit du systéme de santé britannique!*®. La prescription
supplémentaire, introduite en 2003, nécessitait une collaboration volontaire entre un médecin et un pharmacien.
Ceci permettant de déboucher sur un protocole de prise en charge d’'un patient. Il est possible comparer cette
pratique au statut de « pharmacien correspondant » qui vient d’étre institué en France!*!, Moyennant un exercice
coordonné, une nouvelle fois condition sine qua non de son application, le pharmacien sera a méme de renouveler
ou d’adapter des posologies d'un traitement chronique. La prescription par un pharmacien indépendant a quant
a elle été autorisée au Royaume-Uni dés 2006'*%, Elle consiste en la possibilité pour un pharmacien de prescrire,
en toute autonomie, un traitement pour un patient souffrant d’une affection, diagnostiquée ou non. Face a la
contribution de cette pratique pour le National Health Service, une extension sur I'ensemble du territoire est
prévue pour l'année 20233, Cela fait suite a l'ouverture de 3000 places pour former des pharmaciens

prescripteurs. A terme, une généralisation du dispositif est envisagée pour 2026.

Le chemin pris par la France a travers la dispensation protocolisée semble aller en ce sens'®. Il faut
néanmoins noter les contraintes, importantes, qui limitent la mise en ceuvre de cette pratique. En effet, la
dispensation sous protocole ne peut a ce jour étre réalisée que dans le cadre d'un exercice coordonné, avec un
médecin déléguant joignable en cas de difficulté (a minima par téléphone ou téléconsultation), et le partage d’un
logiciel informatique commun, permettant I'accés aux informations essentielles du patient (antécédents, allergies,
thérapeutiques en cours, etc.)!*4. Cette mesure ayant pour principal intérét de répondre a un besoin de soins sur
un territoire en tension médicale, en utilisant au mieux et de la maniere la plus efficiente qu'il soit les compétences
des différents professionnels de santé disponibles sur ce méme territoire, ses difficultés d'application mentionnées
précédemment viennent mettre a mal la logique méme d’une telle pratique. Autrement dit, de nouvelles
possibilités s'offrent sur des territoires ou I'accés aux soins a été étudié et repensé (notamment les MSP), mais
aucune pour les territoires ou I'exercice cordonné n’est pas effectif. Bien que la collaboration interprofessionnelle
revét des enjeux majeurs, a la fois pour les patients comme pour les praticiens eux-mémes, elle peine parfois a
se mettre en place sur les territoires'**~48, En somme, et telle que le permet la législation a ce jour, la dispensation

protocolisée risque de renforcer les inégalités territoriales d’accés aux soins.

Des échanges avec les autorités sanitaires de santé, et plus particulierement I'ARS des Pays de la Loire,
on fait murir la réflexion précédente ; il est important de proposer des alternatives aux patients qui rencontrent
des difficultés d'acces aux soins. C'est ainsi qu'est née I'idée, en 2018, de travailler sur un accés rapide et simplifié
pour les patientes atteintes d’'une cystite simple. Il a alors été suggéré de s'appuyer sur deux systémes similaires,
I'un en Suisse avec le programme ‘NetCare’, et le second au Canada, avec la Loi 413192149 Dans les deux cas,
les pharmaciens étaient amenés un suivre un protocole précis, pouvant déboucher sur différentes possibilités : la
dispensation d'un antibiotique, le recours a une consultation médicale, au cabinet ou en téléconsultation, voire
une redirection vers les urgences en cas de situation le nécessitant. Le choix s'est porté sur la possibilité offerte
par I'Article 51 de la loi de financement de la sécurité sociale pour 2018, permettant des expérimentations

dérogatoires au systéme de santé!®, Dans un souci d'efficience du systéme de santé, mais également de facilité



d'accés aux soins, cet article permet de déroger a certaines régles de financement et d’organisation. Il était
envisagé de rendre possible la dispensation d'un antibiotique par un pharmacien d’officine, sans prescription
médicale, mais a travers I'appui d’un protocole préalablement validé. Néanmoins, I'introduction des protocoles de
coopération dans le droit commun, et plus spécifiquement celui de la prise en charge de la pollakiurie et de la
brilure mictionnelle, ont rendu caduque la mise en ceuvre d'une telle expérimentation a travers I'Article 51. Le
recours a une recherche clinique, pilotée par un pharmacien d'officine, semblait la meilleure solution pour mettre

en ceuvre une telle expérimentation, en dehors d'un exercice coordonné, et pour apporter des données solides.

Cependant, en dépit du développement observé, des barrieres telles que I'évolution des opinions mais
aussi et surtout celles de la législation restent encore a franchir®2. A cet égard, il est utile de relever que la fonction
d'investigateur en recherche clinique n'est aujourd’hui pas prévue par la réglementation pour le pharmacien, alors
que cela existe pour les professions médicales et paramédicales!®®. La Loi Jardé considére le pharmacien comme
rattaché a une pharmacie a usage interne. Il se voit alors limité a « des opérations d'approvisionnement, de
conditionnement et d'étiquetage des médicaments expérimentaux, ainsi que les opérations de stockage
correspondantes, nécessaires aux recherches menées dans ce lieu » (Article L1121-13). Ceci limite de fait I'accés
et la participation a des projets de recherche clinique pour le pharmacien d'officine, et par conséquent, sa capacité
a produire de nouvelles connaissances susceptibles d’appuyer des évolutions de pratique dans ce champ. Il semble
donc important d‘apporter des éléments de contexte et de compréhension a la mise en ceuvre de la prescription
pharmaceutique sur le territoire frangais. Autrement dit, il existe un vide juridique sur la place du pharmacien
dans la recherche clinique, auquel se heurte le déploiement du projet PharmaCyst’. Seul le retour du CPP

permettra de confirmer la qualification du pharmacien comme compétent pour tenir la fonction d’investigateur.

L'Agence nationale de la sécurité des médicaments et des produits de santé (ANSM), contactée sur ce
sujet, ne s'estime pas compétente pour juger de la dérogation a la réglementation dans ce cas de figure!>2, Des

dérogations seraient observées pour deux cas de figure :

- Pour certaines dispositions du Code de la santé publique encadrant les recherches impliquant la
personne humaine, notamment de I'article L. 1121-1 du Code de la santé publique qui prévoit que
les investigateurs qui dirigent et surveillent la recherche sont des médecins et a celles relatives a la

vigilance des essais cliniques (en I'absence de surveillance médicale par l'investigateur).

- Aux dispositions relatives a la prescription médicale d'un antibiotique, et donc aux dispositions

relatives a I'exercice de la médecine.

En parallele de ce travail de recherche, il faut également se questionner et s'intéresser sur la place
qu’occupe actuellement le pharmacien d’officine. Les nouvelles missions, évoluant et se multipliant, la formation
doit s'adapter constamment. Les pharmaciens en exercice utilisent pour la plupart le développement professionnel
continu (DPC) comme moyen d'y parvenir. Il s'agit d'une obligation de formation triennale, permettant une mise
a jour des connaissances, a destination des professionnels de santé!®, Les étudiants profitent quant a eux de
leur formation initiale, qui se doit d’anticiper au mieux la survenue de nouvelles missions. Néanmoins, et c’est un
point de différence notable entre la formation des médecins généralistes et celle des pharmaciens d’officine, les
profils et fonctions des enseignants différent. A la différence des enseignants-chercheurs de médecine générale

qui conservent leur activité clinique a temps partiel (qui est le plus souvent libérale), en complément du statut



de maitre de conférences des universités (MCU) ou de professeur des universités (PU), les pharmaciens d’officine
ne peuvent cumuler ces deux activités. Cette disposition a été rendue possible il y a une quinzaine d'année, dans
I'objectif de former au mieux les praticiens de demain®>*1%, La filiére officine n'a que d’autres possibilités que de
s'appuyer sur des enseignants universitaires ou bien des praticiens hospitaliers, sans expérience officinale. Une

alternative demeure, faire appel a des enseignants associés ou invités (PAST - MAST), qui restent contractuels®®.

Les supports de MCU ou de PU paraissent étre les plus propices pour participer aux activités de recherche
académique et d’étre pleinement inclus dans la vie universitaire!*’. Ils requiérent un engagement plus important
que pour les PAST - MAST, en contrepartie d’un statut moins précaire en étant titulaire de la fonction publique.
En plus du soutien politique, nécessaire a I'obtention d'un support de poste, il est nécessaire de modifier la loi
pour permettre de conserver une activité officinale en parallele, et ainsi de garantir un enseignement en
adéquation avec la réalité de la pratique. A ce jour, un seul pharmacien d'officine semble posséder le statut de
maitre de conférence universitaire en pratiques pharmaceutiques officinales et pharmacie clinique. Au-dela du
souhait de voir arriver des pharmaciens d‘officines rejoindre les bancs des facultés pour constituer un noyau dur,
via un statut d'enseignant-chercheur, cela pourrait étre une solution pour contrer la désaffection que rencontre
actuellement la profession, et plus particulierement la filiere officine. Cette année en a été le grand témoin, avec
plus de 1100 places laissées vacantes a I'entrée de la deuxiéme année des études pharmacie!®®, Plusieurs raisons
sont en cause, notamment la réforme de I'entrée dans les études de santé, mais également le manque
d'attractivité de la filiere. Il est fort a parier que les nouvelles missions confiées aux pharmaciens d'officines
puissent inciter les plus jeunes a rejoindre les rangs, et que la participation a des activités de recherche puisse
redynamiser les officines. Ainsi, la création d’'une nouvelle section au Conseil national universitaire (CNU), au
méme titre que les médecins généralistes, pourrait faire naitre un nouveau statut, celui de PU-PO, autrement dit,

professeur des universités-praticien officinal?>* 17159,

L'atteinte de ces objectifs nécessite d'accompagner les pharmaciens d'officine pour suivre une thése de
troisitme cycle. De facto, des laboratoires de recherche portant sur des thématiques en lien avec les
problématiques rencontrées dans la pratique officinale devront se développer pour les accueillir et leur permettre
de déployer des projets dans leur champ d’expertise. Bien que la recherche en soins primaires soit de plus en
plus évoquée a travers le monde, il s'agit d'une thématique qui peine a se développer en France, mais dont sa

pratique permettrait d’entrevoir de nouvelles perspectives'¢0-162

. Les soins primaires répondent a une grande
majorité des besoins en santé, mais ne bénéficient que d'une faible fraction des moyens alloués a la
recherche!®®1%, Ainsi, la majorité des soins dispensés en France échappe a toute évaluation rigoureuse, pouvant
déboucher sur des données solides, elles-mémes permettant une évolution des pratiques en soins primaires.
Cette recherche permettrait en outre d'affirmer le role du pharmacien d'officine dans la recherche en soins

primaires, mais aussi d’évaluer les pratiques actuelles et futures!®166,



Conclusion

Ce travail de recherche, mené dans un contexte sanitaire particulier, n‘a fait que renforcer I'intérét porté
a I'objectif initial, celui d'étudier et de promouvoir la prescription pharmaceutique. Une application concréte sera
proposée a travers une recherche clinique cherchant a démontrer I'efficacité de I'application d'un protocole de
dispensation a destination des femmes présentant des signes fonctionnels urinaires. Son déploiement sur tous
les territoires permettrait de réduire les inégalités d’accés aux soins, tout en limitant un recours inapproprié aux
services d'urgence. A cela, s'ajouterait une rapidité de prise en charge du fait d’une accessibilité sur de larges
plages horaires, et sans rendez-vous. In fine, I'étude PharmaCyst’ permettra d’évaluer un nouveau parcours de
soins chez ces patientes. Les résultats de cette recherche pourront fournir des données solides sur lesquelles

s'appuyer pour une éventuelle extension a I'ensemble du territoire francais en dehors d'un exercice coordonné.

La dispensation protocolisée est un exemple de la prescription pharmaceutique telle qu’elle peut exister
dans d'autres pays. Les premiéres études internationales révelent des enjeux multiples quant a son utilisation.
Aux enjeux de promotion de la santé, avec un accés aux soins facilité et un gain de temps médical, s'ajoute
I'enjeu économique. Cette nouvelle modalité permettrait des économies pour le systéme de santé francais, et
donc d’améliorer son efficience. Ces protocoles sont par ailleurs vécus comme catalyseurs pour I'évolution du rdle

du pharmacien d'officine, passant de « simple » dispensateur, a celui de prescripteur.

Bien que le pharmacien d'officine semble compétent et prét a s’engager dans de tels protocoles de
dispensation, les conditions actuelles limitent son application. Un premier changement de Iégislation, octroyant
au pharmacien d'officine le role d'investigateur dans une recherche clinique, permettrait de gagner en données
robustes dans le domaine de la recherche en soins primaires. Un second changement, autorisant une activité
officinale en paralléle d'un poste de maitre de conférences universitaire, permettrait d'assurer un enseignement
de qualité, en totale adéquation avec la réalité du terrain. Ces deux pistes sont des éléments pouvant contribuer

a redonner go(t, aux actuels et futurs confréres, envers le métier de pharmacien.
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Introduction de la prescription pharmaceutique : étude de la dispensation sous protocole dans la prise

en charge de la cystite simple de la femme en France

Mots clés : prescription pharmaceutique ; dispensation protocolisée ; cystite ; pharmacien ; nouvelles missions.

Résumé : En France comme ailleurs, les missions
attribuées au pharmacien d'officine sont en plein essor ;
en témoigne un changement de paradigme, passant du
pharmacien dispensateur au pharmacien prescripteur.

L’objectif de ce travail de recherche consiste a aborder la
prescription pharmaceutique, a travers 'exemple de la
dispensation protocolisée dans la prise en charge de la
cystite simple de la femme. Cette affection bénigne a été
retenue du fait de sa prévalence, et la forte demande
exprimée par les patientes a I'égard des pharmaciens.
L’analyse de sa prise en charge actuelle révéle des
manquements dans le respect des recommandations en
vigueur, pouvant contribuer a une antibiorésistance.

Un examen de la portée a permis de dresser un état des
lieux du déploiement de la prescription pharmaceutique
alinternational. Efficacité et efficience ont été observées,
mais uniquement au Canada et au Royaume-Uni.

L’étude clinique PharmaCyst’ tentera d’évaluer I'efficacité
de la prise en charge, par le pharmacien d'officine, des
femmes &gées de 18 a 65 ans, présentant des signes
fonctionnels urinaire. Cette étude conduite sur le territoire
régional des Pays-de-la-Loire, s’appuiera sur un
protocole de dispensation et débouchera sur la
dispensation d'un antibiotique sans prescription
médicale. Le critére de jugement principal sera I'évolution
de l'intensité des symptdmes des patientes a 3 jours de
la prise en charge, évalué par I'Acute cystits symptom
score. Ce score est déja validé sur le plan international,
sa traduction frangaise ainsi que sa validation linguistique
ont été menées durant ce travail de thése.

Accorder aux pharmaciens d'officine la possibilité de
conduire des études cliniques, mais également de mener
une activité officinale en paralléle d’'un enseignement
universitaire, sont des moyens d’améliorer, a terme,
I'efficience du systéme de santé frangais.

Introduction of pharmaceutical prescribing: a study of protocol dispensing in the management of

uncomplicated cystitis in women in France

Keywords: pharmaceutical prescription; dispensing under protocol; cystitis; pharmacist; new missions.

Abstract: In France, as in other countries, the missions
assigned to the community pharmacist are expanding
rapidly; this is reflected in a paradigm shift from
dispensing pharmacist to prescribing pharmacist.
The objective of this research is to examine
pharmaceutical prescribing, through the example of
dispensing under protocol in the management of simple
cystitis in women. This minor condition was chosen
because of its prevalence and the large demand
expressed by patients towards pharmacists. An analysis
of its current management reveals a lack of compliance
with current recommendations, which may lead to
antibiotic resistance.

A scoping review provided an overview of the deployment
of  pharmaceutical  prescribing internationally.
Effectiveness and efficiency were observed, but only in
Canada and the United Kingdom.

The PharmaCyst' study will try to evaluate the efficacy of
the management, by the community pharmacist, of
women aged 18 to 65 years, with urinary functional signs.
This study, conducted in the Loire region, France, will be
based on a protocol of dispensing and will result in the
dispensing of an antibiotic without a medical prescription.
The primary outcome will be the change in symptom
intensity of the patients at 3 days of treatment, assessed
by the Acute Cystitis Symptom Score. This score is
already internationally validated, and its French
translation and linguistic validation were conducted
during this work.

Giving community pharmacists the possibility to conduct
clinical studies, but also to carry out a community activity
alongside university teaching, are ways to improve the
efficiency of the French health system in the long term.





