
Antimicrobials are one of the most commonly used classes of
drugs in Canadian hospitals. Published data (1,2) report

that over 25% of hospitalized patients receive an antimicrobial,
representing 12% to 20% of a hospital’s drug acquisition
budget. From the Canadian MIS Database, a Canadian
Institute for Health Information database, the percentage of a
hospital’s drug acquisition budget for antimicrobials for the
fiscal year 2004/2005 was an average of 9% nationally, with
provincial ratios ranging from 6% to 14% (personal communi-
cation). A considerable proportion of antimicrobial use in hos-
pitalized patients is inappropriate (3-5). The Infectious Diseases

Society of America and the Society for Healthcare
Epidemiology of America recommend that hospitals should
institute antimicrobial optimization programs to improve
patient outcomes (6,7). Guidelines for developing these pro-
grams were recently released by the Infectious Diseases Society
of America (8). However, prior surveys of American hospitals
have found that practices to improve antimicrobial use were
frequently inadequate or not routinely implemented (9,10). In
Quebec, a province-wide outbreak of Clostridium difficile
resulted in the development of a provincial action plan for the
prevention and control of nosocomial infections that included
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BACKGROUND: Antimicrobial stewardship programs (ASPs) and
quantitative monitoring of antimicrobial use are required to ensure
that antimicrobials are used appropriately in the acute care setting,
and have the potential to reduce costs and limit the spread of
antimicrobial-resistant organisms and Clostridium difficile. Currently, it
is not known what proportion of Quebec hospitals have an ASP
and/or monitor antimicrobial use.
OBJECTIVES: To determine what proportion of Quebec hospitals
have an ASP, and what is the nature of such a program.
METHODS: A detailed questionnaire was sent to the pharmacy
directors of all acute care hospitals in the province of Quebec.
Information was collected on antimicrobial surveillance; antimicro-
bial stewardship and resource allocation to these areas were assessed. 
RESULTS: Questionnaires were completed for 68 of 81 (84%) hospi-
tals contacted. ASPs were identified at 50 (74%) hospitals, but only
20 (29%) of hospitals had a quantitative antimicrobial surveillance
program (QASP) in 2006. Academic centres (P=0.03) and hospitals
with over 200 beds (P=0.02) were more likely to have a QASP. Even
among hospitals with an ASP, 18% had less than one full-time phar-
macist for a QASP.
CONCLUSIONS: Over one-quarter of Quebec hospitals do not
have an ASP, and few hospitals in Quebec are currently evaluating
their use of antimicrobials on a quantitative basis. In some cases, the
lack of a QASP may be due to the allocation of insufficient pharma-
ceutical resources to antimicrobial stewardship (ie, less than one full-
time pharmacist).
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Survey

L’optimisation de l’utilisation des antibiotiques
en centre de soins aigus : un sondage de 
68 hôpitaux au Québec

HISTORIQUE : Un programme d’optimisation de l’utilisation des
antibiotiques (ASP) et un système de surveillance quantitative des
antibiotiques sont essentiels pour assurer une bonne utilisation des
antibiotiques en centre de soins aigus. De plus, ils peuvent réduire les
coûts, l’émergence de pathogènes résistants et la diarrhée associée au
Clostridium difficile. Actuellement, la proportion d’hôpitaux de la province
de Québec avec un ASP est inconnue.
OBJECTIFS : Déterminer la proportion de centres de soins aigus dotés
d’un ASP et en définir les caractéristiques.
MÉTHODOLOGIE : Un questionnaire détaillé a été soumis au directeur
de la pharmacie de tous les centres de soins aigus du Québec. La collecte
de données concernait les sujets suivants : la surveillance des antibiotiques,
les caractéristiques des ASP et les ressources allouées.
RÉSULTATS : Les questionnaires ont été remplis et retournés par 68 des
81 (84 %) hôpitaux sondés. Un ASP était présent dans 50 (74 %) centres,
mais seulement 20 (29 %) avaient un programme de surveillance
quantitative des antibiotiques (QASP) en 2006. Les centres universitaires
(p=0,03) et les hôpitaux de plus de 200 lits (p=0,02) étaient plus
susceptibles d’être dotés d’un QASP. Même dans les centres dotés d’un
ASP, 18 % étaient pourvus de moins d’un pharmacien à temps plein pour
la surveillance quantitative.
CONCLUSION : Plus du quart des hôpitaux au Québec n’avaient pas
d’ASP et peu d’hôpitaux évaluaient quantitativement l’utilisation des
antibiotiques. Dans certains cas, l’absence de QASP pourrait être justifiée
par le manque d’effectifs attribués à l’optimisation de l’utilisation des
antibiotiques (c.-à-d., moins d’un pharmacien à temps plein).
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recommendations on antimicrobial optimization (10,11). The
goal of the present survey was to evaluate the current status of
antimicrobial stewardship programs (ASPs) and quantitative
antimicrobial surveillance programs (QASPs) in Quebec.

METHODS 
Study population
Questionnaires were sent to the director of pharmacy at all acute
care hospitals in Quebec, including small community centres. If
a centre had more than one physical site, a survey was sent to
each site; directors of pharmacy in charge of more than one hos-
pital were asked to answer a separate survey for each site.

Questionnaire (Appendix 1)
The questionnaire was developed based on review articles that
identified the key elements of an ASP (7,12) and through
group discussions with local experts. The survey was reviewed
by infectious diseases specialists and pharmacists to ensure
clarity and ease of use. It consisted of 19 multiple choice
questions that collected information on hospital size and
patient population, antimicrobial surveillance and antimicro-
bial stewardship, as well as assessed the resources allocated to
these areas. 

Study protocol 
The survey was mailed to all identified directors of pharmacy
in February 2006. Surveys unanswered within four weeks were
followed up with a mailed reminder, followed two weeks later
by a phone reminder. Each mailing included a preaddressed
and prepaid return envelope. 

Statistical analysis
All completed surveys were entered into a Microsoft Access
2003 (Microsoft Corporation, USA) database. Data were ana-
lyzed using SAS version 9.1 (SAS Institute, USA). The χ2 test
or Fisher’s exact test was used to compare proportions, as
appropriate.

RESULTS
Eighty-one acute care hospitals in the province of Quebec
were surveyed. Completed questionnaires from 68 of 81 (84%)

hospitals were received, including hospitals from all 17 Quebec
administrative regions ensuring a wide geographical distribu-
tion of respondents (Figure 1). After the initial distribution, 59
(73%) surveys were received. Nine (11%) additional responses
were obtained after sending postcards and performing phone
reminders.

Hospital baseline data
Of the respondents, 49 (72%) were working in a regional
hospital, and 19 (28%) were working in a university or
university-affiliated centre. The majority of surveyed hospitals
had less than 200 beds (n=38 [56%]), while seven (10%) had
more than 600 beds. Only 11 (16%) centres were serving a
population over 500,000 inhabitants. No hospital surveyed was
exclusively devoted to a pediatric population, but 47 (69%)
had a mixed population (Table 1).

QASP
Overall, 15 (22%) respondents had an active QASP, although
only six (9%) had been functional for longer than five years.
Five centres (7%) were in the process of implementing a
QASP at the time of the survey. Consequently, they were
included in the results. Academic centres frequently operated
a QASP (43% versus 22%; P=0.03), as did hospitals with
more than 200 beds (43% versus 18%; P=0.02). Most centres,
12 of 20 (60%), monitored all patients regardless of their age,
six (30%) excluded all pediatric patients, and two (10%)
performed surveillance only in high-risk wards and units. A
majority of centres (70%) included all intravenous and oral
antimicrobials in their surveillance. In nine (45%) centres,
surveillance was performed once per financial cycle of
12 months. Four centres (20%) had the ability to process ‘on
demand’ queries, and 12 (60%) were able to obtain
quantitative data for specific wards. To estimate antimicrobial
consumption, most of the centres relied on either the number
of distributed units, acquisition costs or defined daily doses per
100 patient-days. Professionals in charge of QASPs were
accountable to a number of different health professionals,
committees and/or members of hospital administration
(median 3.5 persons/hospital), the most frequent being the
pharmacy and therapeutic committee, members of the
department of pharmacy and the hospital infection control
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TABLE 1
Hospitals’ demographics (n=68)

Demographics n (%)

Hospital size

<200 beds 38 (56)

200–400 beds 18 (26)

>400 beds 12 (18)

Affiliated to an academic centre

Yes 19 (28)

No 49 (72)

Size of community

<50,000 25 (37)

50,000–100,000 7 (10)

100,001–500,000 25 (37)

>500,000 11 (16)

13 nonrespondents

18 do not have an ASP

68 respondents 

50 have an ASP 

20 have a QASP 

81 hospitals surveyed 

30 do not have a QASP

Figure 1) Details of surveyed hospitals. ASP Antimicrobial steward-
ship program; QASP Quantitative antimicrobial surveillance program
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committee. All centres with or planning to have a QASP had
an ASP (Table 2).

ASP
Interventions to optimize antimicrobial utilization were used
in 50 of 68 hospitals (74%) and were more commonly used in
academic than in nonacademic hospitals (84% versus 69%,
P=0.35). All hospitals routinely performing any intervention
to improve the antimicrobial usage were considered to have an
ASP. The most common interventions were direct interaction
with the prescribing physician (86%), automatic stop orders
(54%) and automatic substitution (40%) (Table 3). 

Clinical pharmacists coordinated the ASPs 57% of the
time, but pharmacists specialized in infectious diseases only
17% of the time. A multidisciplinary antimicrobial steward-
ship team was in place in 36% of responding hospitals.
Members of these teams were usually infectious diseases spe-
cialists (89%), clinical pharmacists (72%) or other physicians
(44%). The majority of hospitals (82%) allocated less than
one full-time pharmacist to ASPs (Table 3). In the subgroup of
hospitals with more than 200 beds, there were still 17 centres
(68%) with less than one dedicated full-time pharmacist
(Table 4). 

DISCUSSION
ASPs were present in most acute care hospitals in Quebec,
although at the time this study was performed, only 15 (22%)
were capable of quantitatively evaluating antimicrobial con-
sumption, and only eight (12%) were using units such as defined
daily doses per 100 bed-days that would allow benchmarking
and comparison with other centres. Although strongly recom-
mended in the Infectious Diseases Society of America guide-
lines (8), few hospitals had a multidisciplinary team directing
the ASP; the ASP was often directed by a pharmacist without
specific infectious diseases training, and over 80% of ASPs

were allocated less than one full-time pharmacist. Even at hos-
pitals with a QASP, only 25% of ASPs reported the results of
the QASP to the hospital directors. 

Given the high response rate to our survey (84%) and our
assessment of acute care facilities over a wide geographical area,
our results should be generalizable. This high response rate indi-
cates, in our point of view, the interest of chief pharmacists in
ASPs. Furthermore, because we assessed hospitals in all regions
of Quebec, our results should be useful when evaluating the
implementation of a province- or state-based antimicrobial
control policy. This is the first published survey examining
QASP practices in North America. Other surveys have been
performed in the United States, but most of them targeted
academic centres and evaluated only ASPs, not QASPs.
Therefore, it is difficult to compare our results with previous sur-
veys. Nevertheless, some important differences must be high-
lighted. First, there is a more frequent use of restriction policies
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TABLE 2
Hospitals with an established quantitative antimicrobial surveillance program (QASP)

QASP characteristics n (%)

Year of implementation (n=20)

Before 2001 6 (30)

2001–2004 4 (20)

2005 5 (25)

Will start soon 5 (25)

Measurement unit used to quantify antimicrobials (n=20)*

Number of units distributed 9 (45)

Defined daily doses per 100 patients-days using the World Health Organization estimated value 8 (40)

Acquisition cost 7 (35)

Other 3 (15)

Results are presented to the*:

Pharmacy and therapeutics committee 14 (70)

Pharmacy department 13 (65)

Infection control committee 10 (50)

Head of the medical microbiology/infectious diseases service 10 (50)

Council of physicians, dentists and pharmacists’ executive committee† 9 (45)

Director of professional services 8 (40)

Hospital director 5 (25)

Other 5 (25)

*More than one possible answer per participant; †In Quebec hospitals, this council has a similar function to that of the medical advisory executive committee

TABLE 3
Antimicrobial stewardship program (ASP) strategies used
by surveyed centres (n=50)

Strategies included in the ASP* n (%)

Direct interaction with the prescriber 43 (86)

Written reminders 28 (56)

Phone feedback to the prescriber 21 (42)

Education 30 (60)

Automatic stop orders 27 (54)

Automatic substitution  20 (40)

Formulary restriction 20 (40)

Local guidelines 20 (40)

Preauthorization requirements 14 (28)

Antimicrobial cycling 1 (2)

Decision support systems 1 (2)

*More than one possible answer per participant

10715_nault_sm_append.qxd  02/06/2008  3:15 PM  Page 239



and protocols in American surveyed centres – 64% to 81% com-
pared with 40% in our survey (9,10). Second, Lesar and
Briceland (9) reported that only 6% (three of 48) of university-
affiliated centres did not have any official recommendations on
antimicrobial use compared with 16% (three of 19 Quebec
university-affiliated centres) in our survey. It suggests that
antimicrobial stewardship is more widely implemented in
American university centres. Managed care and liability issues
may partly explain these differences.

In January 2005, 30 Quebec centres had a rate of nosocomial
C difficile-associated disease (CDAD) higher than 15 cases per
10,000 patient-days (13). There are very few evidence-based
strategies reported to prevent and control CDAD – one is to
implement antimicrobial policies (14). This is not surprising
because antimicrobial intake within two months of diagnosis is
the most important risk factor for developing CDAD (15). Our
results are concerning, given that they were obtained more
than two years after a widely publicized and devastating
CDAD outbreak that plagued hospitals across the province of
Quebec (16,17). Resources should be allocated to optimizing
antimicrobial therapy; this approach could have an important
impact on emerging infection control challenges such as the
appearance and spread of hypervirulent strains of C difficile
within hospitals worldwide. 

Because our survey was restricted to acute care hospitals in
Quebec, our results may not be generalizable outside Quebec or
to long-term care facilities. Although some hospitals have
added ASPs and QASPs since our survey, our results likely
reflect the current state of antimicrobial management in
Quebec hospitals because we included centres in the process of
developing and implementing such programs in our results. 

The present survey targets current strengths and weaknesses
of ASPs in Quebec. Even if a provincial network of antimicro-
bial consumption based on the number of defined daily doses per
1000 patients-days provided inestimable data, it would use up a
lot of pharmacists’ time and energy, and would not provide short-
term improvement in antimicrobial prescriptions. Because opti-
mization programs are already established in most centres, a good

start would be to delineate the important components of these
programs (eg, local practice guidelines, multidisciplinary teams,
feedback to prescribers and intravenous to oral changes). We
identified that 86% of centres provided direct feedback to the
prescribers. Given the time required to perform such strategies, it
is discordant with the lack of resources reported. Should this
strategy be prioritized or other more efficient options be consid-
ered? Identifying central components to optimization programs
should improve the performance of the actual ASP and facilitate
the instauration of new programs. Finally, it would allow realistic
short-term objectives to be met in quality improvement and
antimicrobial consumption monitoring using fewer resources. 

Ten years after the jointly published guidelines (7) by the
Centers for Disease Control and Prevention, Society for
Healthcare Epidemiology of America and Infectious Diseases
Society of America, it is disappointing to see that more than
one-quarter of Quebec acute care centres do not have any type
of antimicrobial improvement program. Moreover, only a slight
minority of centres, mostly academic and tertiary, are quantita-
tively evaluating their antimicrobial consumption. This situa-
tion highlights an important gap between the Health Ministry’s
expectations and the current situation in Quebec acute care
hospitals. It is unimaginable to conceive the implementation of
a QASP or an efficient ASP without the inclusion of pharma-
cists and/or physicians with infectious diseases and microbiology
training. The participation of less than one full-time pharmacist
may be sufficient for very small centres, but it is not, in our opin-
ion, sufficient for acute care centres with more than 200 beds.
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TABLE 4
Hospitals with an antimicrobial stewardship program
(ASP)

ASP characteristics n (%)

Coordinator of the ASP (n=47)*

Pharmacist 27 (57)

Infectious diseases specialist 14 (30)

Pharmacist specialized in infectious diseases 8 (17)

Infection control officer 2 (4)

Other 5 (11)

Number of pharmacists dedicated to ASPs (n=49)*

Less than one full-time 40 (82)

At least one full-time 9 (18)

Members of a multidisciplinary team (n=18)*

Infectious diseases specialist 16 (89)

Hospital pharmacist 17 (94)

General clinical pharmacist 13 (72) 

Clinical pharmacist with infectious diseases training 7 (39)

Physician not specialized in infectious diseases 8 (44)

Other 8 (44)

*More than one possible answer per participant

Instructions 
• Pour répondre à ce questionnaire, noircissez l’espace prévu à cet effet se trouvant devant 

chaque choix de réponse.
• Vous ne devez inscrire qu’une réponse pour chaque question, à moins qu’il ne soit précisé 

autrement.
• Pour les questions où l’on demande d’entrer des précisions, SVP utilisez un stylo à encre bleue 

ou noire et écrivez lisiblement. 

APPENDIX 1

Section A- Information générale 

1. Dans quelle région administrative travaillez-vous?   
1    Bas-Saint-Laurent (01) 
2    Saguenay-Lac-St-Jean (02) 
3 Capitale-Nationale (03) 
4 Mauricie (04) 
5 Estrie (05) 
6 Montréal (06) 
7 Outaouais (07) 
8 Abitibi-Témiscamingue (08) 
9 Côte-Nord (09) 
10 Nord-du-Québec (10) 
11 Gaspésie-Îles-de-la-Madeleine (11) 
12 Chaudière-Appalaches (12) 
13 Laval (13) 
14 Lanaudière (14) 
15 Laurentides (15) 
16 Montérégie (16) 
17 Centre-du-Québec (17) 

2. Dans quel type de centre travaillez-vous (vous pouvez cocher plus d’une réponse)? 
1    Centre universitaire adulte 
2    Centre universitaire pédiatrique 
3    Centre universitaire affilié 
4 Centre régional 
5 Autres (spécifiez) ______________________________________ 
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3. Combien de lits de soins aigus comporte votre centre? 
1    <50 lits 
2    51-200  
3    201-400  
4 401-600  
5 >601

4. Quelle est la taille de la population desservie par votre centre? 
1 <50 000 habitants 
2 50,000-100,000 habitants 
3 100,000-500,000 habitants 
4 >500,000 habitants 

5. Quelle proportion de vos patients est d’âge pédiatrique (<18 ans)? 
1    0% 
2    1-50% 
3    >50% 

APPENDIX 1 – CONTINUED

Section B – Surveillance quantitative de l’utilisation des antibiotiques 

6. Est-ce qu’un programme de surveillance de l’utilisation quantitative des antibiotiques   
est en place actuellement dans votre milieu? 

1    Oui 
2    Non, mais notre programme est clairement défini et sera effectif sous peu 
3    Non (continuez le sondage à la question 16)

Si vous avez coché l’une des deux premières réponses de la question 7  veuillez compléter la section suivante. 

7. Depuis quand avez-vous débuté ce programme de surveillance? 
1    2005 
2    2004 
3    2003 
4 2002 
5 2001
6    Avant 2001 (précisez) _________ 
7 Le programme débutera sous peu. 

8. Spécifiez la population incluse dans votre programme de surveillance.  
1    La surveillance inclut tous les adultes hospitalisés dans mon centre. 
2    La surveillance inclut tous les patients (adultes et enfants) dans mon centre  
3    Seulement certaines unités sont incluses (spécifiez) 

 __________________________________________ 
 __________________________________________ 

9. Spécifiez les antibiotiques visés par votre programme de surveillance quantitative.
1    Tous les antibiotiques (par voie intraveineuse et par voie orale) 
2    Tous les antibiotiques intraveineux   
3    Seulement certaines classes d’antibiotiques sont incluses dans notre programme de  

surveillance quantitative  (veuillez spécifier en cochant autant de cases nécessaires) 

a Ciprofloxacine  
b  Quinolones respiratoires  
c  Céphalosporines de 1ère génération
d  Céphalosporines de 2ème génération
e  Céphalosporines de 3ème génération
f  Céfépime 
g  Imipenem 
h  Méropenem 
i  Azithromycine 
j  Clarithromycine 
k Télithromycine 
l  Clindamycine 
m  Ticarcilline-acide clavulinique 
n  Pipéracilline-tazobactam 
o  Cloxacilline 
p  Ampicilline/amoxicilline 
q  Gentamicine 
r  Tobramycine 
s  Amikacine 
t  Linézolide 
u Autres (spécifiez) 

 ____________________________________ 
 ____________________________________ 

10. À quelle fréquence effectuez-vous la surveillance quantitative de l’utilisation des  
antibiotiques dans votre milieu? 

1    Une fois par année 
2    À chaque période administrative 
3    À chaque trimestre 
4 À chaque semestre 
5 Sur demande 
6 Autre (spécifiez) ____________________________ 

11. Vous est-il possible d’obtenir facilement des données quantitatives spécifiques à certains  
unités de soins? 

1   Oui 
1   Non 

Section C – Évaluation qualitative de l’utilisation des antibiotiques

15. Est-ce qu’un programme de surveillance qualitative de l’utilisation des antibiotiques  est en  
place actuellement dans votre milieu? 

1    Oui 
2    Non, mais notre programme est clairement défini et sera effectif sous peu 
3    Non (le sondage se termine ici)

16. Quelles méthodes utilisez-vous pour améliorer la qualité de l’utilisation des antibiotiques 
 dans votre milieu? (vous pouvez cocher plus d’une réponse) 

1    Restriction  
2    Arrêts automatiques 
3    Rétroaction téléphoniques auprès du prescripteur 
4 Rappels écrits dans le dossier du patient 
5 Guide thérapeutique local 
6 Rotation des antibiotiques (cycling) 
7  Système informatique de support décisionnel synchrone (au moment de la 

prescription)
8 Système informatique de support décisionnel asynchrone (une fois que la 

prescription est enregistrée) 
9 Substitution automatique par la pharmacie 
10 Revue d’utilisation d’un antibiotique 
11 Formule d’ordonnance standardisée 
12 Approbation nécessaire par certains spécialistes 
13 Diffusion de la liste des antibiotiques inclus dans le formulaire de votre centre 
14 Interactions directes avec les prescripteurs 
15 Bulletin d’information sur l’utilisation locale d’antibiotiques 
16 Présentations par des experts locaux 
17 Présentations par des experts provenant d’autres centres 
18 Autres (précisez) _______________________________________ 

Section D – Allocation des ressources 

17. Qui s’assure de la coordination de votre système de surveillance? 
1    Microbiologiste médical/infectiologue 
2    Pharmacien hospitalier spécialisé en infectiologie 
3    Pharmacien hospitalier non spécialisé en infectiologie 
4 Officier en prévention des infections 
5 Autres (spécifiez) ____________________________________ 

18. Combien de pharmaciens sont dédiés à la surveillance et à l’évaluation de l’utilisation des 
antibiotiques dans votre centre? 

1    Aucun 
2    1 à temps partiel 
3    1 à temps plein 
4 2 
5 >2 (spécifiez) ______________ 

19. Bénéficiez-vous d’une équipe multidisciplinaire dédiée à la surveillance et à l’évaluation
de l’utilisation des antibiotiques dans votre centre? 

1       Non
2       Oui 

Si oui, qui la compose? (vous pouvez cocher plus d’une case) 
1    Microbiologiste médical/infectiologue 
2    Médecin non-microbiologiste/infectiologue 
3    Pharmacien hospitalier spécialisé en infectiologie 
4    Pharmacien hospitalier non spécialisé en infectiologie 
5 Officier en prévention des infections 
6 Secrétaire dédiée au programme 
7 Techniciens en pharmacie 
8 Statisticiens 
9 Infirmière dédiée au programme 
10 Autres (spécifiez) ____________________________________ 

En tout temps, si vous avez des questions ou commentaires, composez le numéro suivant : 

Louis Valiquette 
(819)-346-1110 #12584 

12. Comment quantifiez-vous l’utilisation des antibiotiques? 
1    DDD (doses journalières définies) /100 jours présence (en utilisant  

les valeurs estimées de l’OMS) 
2    DDD/100 jours présence (en utilisant des valeurs estimées localement) 
3    Coûts d’acquisition des antibiotiques (recours aux achats) 
4    Nombre d’unités d’inventaire distribuées 
5 Poids en gramme 
6 Autres (spécifiez) _________________________ 
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