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ABSTRACT 
Background: Prevalence surveys are useful tools for assessing the 
appropriateness of antimicrobial therapy. 

Objectives: The primary objective was to assess patterns of 
antimicrobial utilization and appropriateness in New Brunswick hospitals. 
The secondary objective was to assess the impact of hospital size and the 
presence of a penicillin allergy label on antimicrobial appropriateness. 

Methods: A point prevalence survey was conducted of inpatients 
taking 1 or more systemic antimicrobials during admission to hospitals 
in New Brunswick. A structured protocol and web-based data collection 
tool (National Antimicrobial Prescribing Survey) were used for this 
survey. Data regarding hospital size and presence of a penicillin allergy 
label were also collected. Antimicrobial utilization was assessed in 
terms of guideline compliance and appropriateness. Results were 
summarized descriptively. A χ2 analysis was performed to describe 
secondary outcomes. 

Results: Ten hospitals participated, and a total of 2200 patients 
were admitted at the time of the survey. The overall prevalence of 
antimicrobial use was 22.7% (500/2200). A total of 648 antimicrobials 
were ordered. The most frequently prescribed antimicrobials by class 
were first-generation cephalosporins (14.0%, 91/648), third-generation 
cephalosporins (11.3%, 73/648), and piperacillin–tazobactam (10.2%, 
66/648). The most common indications for antimicrobial therapy were 
respiratory tract infections (27.3%, 177/648), urinary tract infections 
(12.2%, 79/648), and intra-abdominal infections (11.4%, 74/648). 
Compliance with local or regional treatment guidelines, where 
applicable, was 66.2% (188/284). Provincially, 68.1% (441/648) of 
the antimicrobial orders were deemed appropriate. Larger centres had 
substantially higher rates of appropriateness (p < 0.001). The presence 
of a penicillin allergy label had no impact on appropriateness (p = 0.21).  

Conclusions: Several opportunities for targeted interventions were 
identified to improve antimicrobial prescribing, including decreasing the 
use of broad-spectrum antimicrobials, increasing guideline compliance, 
and ensuring documentation of antimicrobial duration by prescribers. 

Keywords: antimicrobial, prevalence survey, stewardship, antimicrobial 
utilization, appropriateness 

RÉSUMÉ
Contexte : Les enquêtes de prévalence sont des outils utiles permettant 
d’évaluer la pertinence de la thérapie antimicrobienne.

Objectifs : L’objectif principal consistait à évaluer les modèles d’utilisation 
des antimicrobiens et leur pertinence dans les hôpitaux du Nouveau-
Brunswick. L’objectif secondaire consistait, quant à lui, à évaluer l’effet de 
la taille de l’hôpital et de la présence d’une étiquette indiquant une allergie 
à la pénicilline sur la pertinence des antimicrobiens.

Méthodes : Une enquête ponctuelle a été menée auprès de patients 
hospitalisés prenant un ou plusieurs antimicrobiens systémiques lors 
de leur admission dans des hôpitaux du Nouveau-Brunswick. Un 
protocole structuré et un outil de collecte de données en ligne (National 
Antimicrobial Prescribing Survey, ou enquête nationale sur la prescription 
d’antimicrobiens) ont été utilisés pour cette enquête. Des données 
concernant la taille de l’hôpital et la présence d’une étiquette indiquant 
une allergie à la pénicilline ont aussi été recueillies. L’utilisation des 
antimicrobiens a été évaluée sur le plan de la pertinence et de la conformité 
aux lignes directrices. Les résultats ont été résumés de manière descriptive. 
Une analyse χ2 a été effectuée pour décrire les résultats secondaires.

Résultats : Dix hôpitaux ont participé, et un total de 2200 patients ont 
été admis au moment de l’enquête. La prévalence globale de l’utilisation 
d’antimicrobiens était de 22,7 % (500/2200). Au total, 648 antimicrobiens 
ont été prescrits. Les antimicrobiens les plus fréquemment prescrits (par 
classe) étaient les céphalosporines de première génération (14,0 %, 
91/648); les céphalosporines de troisième génération (11,3 %, 73/648); 
et la pipéracilline-tazobactam (10,2 %, 66/648). Les indications les plus 
courantes de l’antibiothérapie étaient les infections des voies respiratoires 
(27,3 %, 177/648), les infections des voies urinaires (12,2 %, 79/648) et 
les infections intra-abdominales (11,4 %, 74/648). Le respect des directives 
de traitement locales ou régionales, le cas échéant, était de 66,2 % 
(188/284). À l’échelle provinciale, 68,1 % (441/648) des ordonnances 
d’antimicrobiens ont été jugées appropriées. Les grands centres avaient des 
taux de pertinence sensiblement plus élevés (p < 0,001). La présence d’une 
étiquette indiquant une allergie à la pénicilline n’a eu aucun effet sur la 
pertinence (p = 0,21).  

Conclusions : Plusieurs occasions d’interventions ciblées ont été 
dégagées pour améliorer la prescription d’antimicrobiens, y compris la 
diminution de l’utilisation d’antimicrobiens à large spectre, une plus 
grande conformité aux lignes directrices et l’assurance que la durée de 
l’antimicrobien est consignée par les prescripteurs.

Mots-clés : antimicrobien, enquête de prévalence, gestion responsable, 
utilisation des antimicrobiens, pertinence
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INTRODUCTION

According to the World Health Organization, antimicrobial 
resistance “threatens the effective prevention and treatment 
of an ever-increasing range of infections caused by bacteria, 
parasites, viruses and fungi”.1 Because of the increasing con-
sumption and misuse of antimicrobials globally, the threat 
of antimicrobial resistance to public health is currently on 
the rise.1 Infections associated with antimicrobial resist-
ance are concerning because they lead to longer hospital 
stays, higher medical costs, and increased risk of death.2 
According to a 2014 report from the Public Health Agency 
of Canada, more than 18 000 patients in Canadian hospitals 
acquire antimicrobial-resistant infections every year.3 Gov-
ernment and societal action are therefore required to combat 
this problem.1 In 2015, the Government of Canada released 
a federal action plan to address this issue by increasing both 
the surveillance of antimicrobial use and the implemen-
tation of strong stewardship practices.4 To inform anti-
microbial stewardship practices locally, it becomes essential 
to comprehend patterns of antimicrobial utilization and the 
threats of antimicrobial resistance that exist. 

Prevalence surveys have proven useful tools in deter-
mining the appropriateness of antimicrobial therapy.5 Point 
prevalence surveys have been used to assess antibiotic util-
ization both internationally and within Canada.6-17 Several 
such surveys assessing antimicrobial appropriateness have 
been conducted in New Brunswick to date, including the 
Global Point Prevalence Survey (from the Netherlands)18 
and a modified version of the European Surveillance of 
Antimicrobial Consumption point prevalence survey.19 
Unfortunately, these studies lacked a broad assessment of 
antimicrobial appropriateness, because they were limited 
to evaluations of compliance with provincial guidelines or 
predefined definitions (e.g., therapy duplication, inappro-
priate route or dose, no documented indication, bug–drug 
mismatch, opportunity to de-escalate, treatment of asymp-
tomatic bacteriuria), leaving upwards of 50% of antimicrob-
ial orders without an assessment of appropriateness, where 
neither provincial guidelines nor the predefined definitions 
were applicable.18,19 As a result, current understanding 
of antimicrobial usage and appropriateness within New 
Brunswick is based on an incomplete picture. 

Data from previous provincial point prevalence surveys 
were highly suggestive that antimicrobial guideline compli-
ance varies by hospital size, with substantially higher rates 
of guideline compliance at referral centres than at nonrefer-
ral hospitals.18,19 Several surveys found in the literature also 
demonstrated an association between the presence of an 
antimicrobial allergy label and a higher rate of inappropri-
ate antimicrobial prescribing.20,21 Although the effects of 
allergy labels in general have been investigated, the specific 
impact of a penicillin allergy label on antimicrobial appro-
priateness has yet to be established.   

The recent introduction of the Australian National 
Antimicrobial Prescribing Survey (NAPS; https://www.
naps.org.au), now available for use in Canada, facilitates 
a broad assessment of antimicrobial appropriateness, dis-
tinct from guideline concordance. In addition, this survey 
provides an estimate of antimicrobial use.22 With the use 
of this tool, the present study aimed to assess patterns of 
antimicrobial utilization and appropriateness within NB 
hospitals. Furthermore, the study assessed the impact of a 
penicillin allergy label and hospital type (referral or non-
referral centre) on appropriateness. The results will be used 
to identify opportunities to improve patient outcomes and 
safety through the implementation of targeted antimicrob-
ial stewardship initiatives. 

METHODS 

This study was a province-wide point prevalence survey of 
antimicrobial usage. It included inpatients admitted to 10 
regional hospitals in New Brunswick, Canada, who were 
receiving 1 or more antimicrobials. The study was approved 
by the research ethics boards of Horizon Health Network, 
on October 2, 2019 (File 100513), and Vitalité Health Net-
work,  on October 23, 2019 (File CER-2019-21). This study 
met the criteria for the secondary use of information under 
TCPS2 (Tri-Council Policy Statement) article 5.5A, and 
informed consent was therefore not obtained. 

Study Setting and Patient Population
At each participating hospital, a list of all inpatients admit-
ted at 08h00 on each day of the audit was produced, and 
patients were screened for eligibility. Data were included in 
the NAPS database for all inpatients who had an active anti-
microbial prescription on their medication chart at 08h00 
on the audit day, as well as those who had received a stat dose 
of an antimicrobial within the previous 24 hours, including 
for surgical prophylaxis. Patients receiving ambulatory care 
(day stay and outpatients), hospital-in-the-home patients, 
residential aged care patients (i.e., in veterans’ units and 
nursing homes), and emergency department patients not 
yet admitted to the hospital were excluded from the survey. 

Data Collection
Survey data were collected between November 2019 and 
February 2020 and were submitted from participating hos-
pitals to a central database through a web-based interface. 
A formal training session was provided to all surveyors 
before the survey began. Most data collection took place 
in the months of November and December 2019. Once the 
survey had been initiated within a given site, data collec-
tion was completed within a 4-week window. Because it was 
not feasible to sample all inpatients in the larger health care 
facilities on 1 calendar day, different wards were surveyed 
over separate days, with each ward being surveyed only 
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once. More than half of the sites (n = 6) needed more than 
2 days to complete the survey. Patient flow within the hospi-
tal was considered, to prevent patients from being counted 
twice if they were likely to be moved (e.g., from critical care 
to a step-down unit). Additionally, the surgical wards were 
surveyed on days after the days when most elective proced-
ures were scheduled (i.e., Tuesday to Friday) to facilitate an 
assessment of duration of prophylactic therapy in the pre-
ceding 24 hours. 

Individual patient charts were reviewed. Data were 
collected using the NAPS standardized structured protocol 
and web-based data entry tool. The NAPS data set included 
the following: demographic characteristics, specifically 
date of survey, hospital, patient identification number, age, 
sex, and specialty of admission; antimicrobial use, specific-
ally antimicrobial agent, route, dose, frequency, indication 
(documented or presumed), and documentation of stop 
date; guideline compliance and assessment of appropri-
ateness; and, if applicable, allergies to antimicrobials, sur-
gical procedure performed, microbiology test results, and 
clinical notes or comments. Appropriateness was assessed 
according to the structured algorithm (accessed through 
https://www.naps.org.au), which consists of 5 categories 
of appropriateness, defined as 1 = optimal, 2 = adequate, 
3 = suboptimal, 4 = inadequate, and 5 = not assessable. The 
structured algorithm provides a methodical and combined 
assessment of appropriateness through compliance with 
guidelines (local), patient allergies, surgical prophylaxis 
duration (less than or greater than 24 hours), microbiology, 
route, dose or frequency, duration, antimicrobial spectrum 
(too broad or too narrow), indication, and any restrictions 
that applied. If patients’ cases were too complex (due to 
multiple comorbidities, allergies, or microbiology results), 
if there was insufficient documentation, or if notes were not 
comprehensive enough, appropriateness was considered 
“not assessable” (score of 5). A score of 1 or 2 was considered 
to represent “appropriate” prescribing and a score of 3 or 4 
was considered to represent “inappropriate” prescribing.22 

In addition to the standard data set, information about 
a patient’s penicillin allergy label, including the type of 
reaction (high-risk reaction, not a high-risk reaction, or 
unknown) and the presence or absence of appropriate docu-
mentation of the reaction, was collected. A predefined tool, 
with definitions, was provided to guide the investigators in 
answering these additional survey questions. The hospital 
from which a patient’s data were collected was entered into 
the NAPS database, which then categorized the data accord-
ing to the bed count of the particular hospital site. The hospi-
tal site was considered to be a referral centre if the bed count 
was 250 or more; nonreferral centres encompassed hospitals 
with fewer than 250 beds. Although the definitions based on 
bed count were arbitrary, this was considered a reasonable 
division based upon hospital sizes in the province of New 
Brunswick and their provision of clinical services. 

Compliance with Guidelines and Assessment 
of Appropriateness
The data collection and assessments of antimicrobial appro-
priateness were undertaken by the auditing team in accord-
ance with the definitions outlined by the NAPS (Appendix 1, 
available at https://www.cjhp-online.ca/index.php/cjhp/
issue/view/208). The team consisted of 1  or more clinical 
pharmacists based at each of the 10 sites (including T.M., 
R.H., D.L.) and a pharmacy resident (R.C.). Two of the clin-
ical pharmacist team members (T.M, D.L.) were part of 
the infectious disease service at their respective hospitals; 
they also served on the provincial antimicrobial steward-
ship team. Investigators at each site collected the data and 
assessed guideline compliance and appropriateness. All 
antimicrobial entries were then jointly validated by 2 infec-
tious disease pharmacists (alternate investigators). If the 
alternate investigators had difficulty interpreting the assess-
ment, they contacted the investigator who did the initial 
data collection or assessment, and a conclusion was reached 
by consensus. Additionally, if an investigator deemed an 
antimicrobial order as “not assessable”, an alternate investi-
gator was consulted for confirmation or further evaluation. 

Data Analysis
Data acquired during the point prevalence survey were 
presented using descriptive statistics. Continuous vari-
ables (such as patient age, antimicrobial dose, and fre-
quency) were described using means, standard deviations, 
and ranges, whereas categorical variables (such as guide-
line compliance, appropriateness, and indication) were 
described using frequencies and percentages. Assessments 
of antimicrobial appropriateness in relation to hospital type 
(referral versus nonreferral) and in relation to presence or 
absence of a penicillin allergy label were compared using 
a 2×2 χ2 test. For the purposes of these χ2 tests, the unit of 
analysis was the antimicrobial. All tests were assessed using 
an α level of 0.05. Cramer V effect sizes were reported for 
χ2  tests (95% confidence intervals [CIs] for effect sizes are 
also reported). An a priori power analysis, performed using 
G*Power software (α = 0.05, power = 0.8, df = 1, effect size = 
0.3, minimum sample size = 88), indicated sufficient power 
for these analyses, given the sample size of this study.  

RESULTS
Ten hospitals within the province of New Brunswick par-
ticipated in the survey. Included were regional and major 
sites from each zone: 5 from Horizon Health Network and 5 
from Vitalité Health Network. Four of these sites were con-
sidered to be referral centres (≥ 250 beds), and 6 sites were 
considered to be nonreferral centres (< 250 beds). Three of 
the 4 referral sites employed infectious disease physicians 
certified by the Royal College of Physicians and Surgeons 
of Canada.

https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
https://www.cjhp-online.ca/index.php/cjhp/issue/view/208
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Overall Antimicrobial Usage
A total of 2220 patients were admitted at the time of the 
survey, of whom 500 (22.7%) were receiving systemic anti-
microbial therapy. Approximately two-thirds of the patients 
included in the analysis (i.e., receiving an antimicrobial) 
were admitted within Horizon Health Network and one-
third from Vitalité Health Network. Approximately 50% of 
these inpatients were male, and roughly 75% were receiving 
only 1 antimicrobial agent, as summarized in the baseline 
characteristics presented in Table 1. A total of 648 anti-
microbial agents were prescribed for 76 types of indications. 
The most common types of indications were respiratory 
tract infections (27.3%, 177/648), urinary tract infections 
(UTIs) (12.2%, 79/648), and intra-abdominal infections 
(11.4%, 74/648), as illustrated in Figure 1. 

Overall, 52.3% (339/648) of the prescriptions were for 
parenteral antimicrobial agents, and 47.7% (309/648) were 
for oral antimicrobial agents. The most commonly pre-
scribed antimicrobials were first-generation cephalosporins 
(14.0%, 91/648), third-generation cephalosporins (11.3%, 
73/648), piperacillin–tazobactam (10.2%, 66/648), and 
fluoroquinolones (9.1%, 59/648), as shown in Figure 2.

Performance Indicators 
Documentation of the indication for antimicrobial pre-
scribing occurred for 90.3% (585/648) of the prescriptions. 
The intended duration of antimicrobial therapy (i.e., stop 
or review date) was documented for only 67.1% (435/648) of 
the antimicrobial orders. 

A total of 54 (8.3%) antimicrobials were prescribed for 
surgical prophylaxis. Of these, 77.8% (42/54) were ordered 
for a duration up to 24 hours and 22.2% (12/54) for longer 
than 24  hours. Cefazolin was the most frequently pre-
scribed antimicrobial (79.6%, 43/54) for this indication. 
Metronidazole (7.4%, 4/54) and ciprofloxacin (3.7%, 2/54) 
were the next mostly commonly used. 

Of the 648 antimicrobial orders assessed, local, 
regional, or provincial guidelines were applicable in 284 
(43.8%) cases. Of these 284  antimicrobial orders with an 
applicable guideline, 66.2% (188/284) were deemed com-
pliant and 33.8% (96/284) were deemed noncompliant. 
No guidelines were available for 161 (24.8%) of the 648 
antimicrobial orders assessed. Antimicrobial therapy was 
directed toward the causative pathogen (based on available 
microbiology results) in 192 (29.6%) of the 648 cases. The 
remaining 11 (1.7%) orders were deemed not assessable 
with regard to guideline applicability. 

Overall Assessment of Appropriateness 
Across the 10 hospitals surveyed, antimicrobial prescrip-
tions were deemed optimal in 53.4% (346/648) of cases 
and adequate in 14.7% (95/648) of cases. Therefore, 68.1% 
(441/648) of antimicrobial orders provincially were deemed 
appropriate. Conversely, 17.4% (113/648) of prescriptions 
were considered suboptimal, and 13.6% (88/648) were con-
sidered inadequate. As such, 31.0% (201/648) of all anti-
microbial orders were deemed inappropriate. A total of 6 
(0.9%) antimicrobial entries were regarded as not assessable 
because of lack of documentation or notes or the heightened 
complexity of the case. Figure 3 shows the overall provin-
cial assessment of appropriateness. 

In terms of antimicrobial appropriateness according 
to specified indications, concerning trends were noted for 
antimicrobials prescribed for UTIs: more specifically, 54.4% 
(43/79) of these entries were deemed inappropriate. Cipro-
floxacin was the most commonly prescribed antimicrobial 
for this indication (25.3%, 20/79). 

Fluoroquinolones were the most inappropriately 
prescribed antimicrobial class, as illustrated by the 

TABLE 1. Baseline Characteristics of Patients Receiving 
Antimicrobial Agents at New Brunswick Hospitals

Variable
No. (%) of Patientsa

(n = 500)

Age (years) (mean ± SD) 67.7 ± 17.0

Sex 
Female  251 (50.2)
Male  249 (49.8)

Health authority 
Horizon Health Network  334 (66.8)
Vitalité Health Network  166 (33.2)

Admitted to ICU
No  457 (91.4)
Yes  33 (6.6)
Not specified  10 (2.0)

Microbiology
Sample collected  279 (55.8)

Allergies to antimicrobials 
Present  125 (25.0)
None known  373 (74.6)
Not documented  2 (0.4)

Renal replacement in previous 24 h 
No  479 (95.8)
Yes  11 (2.2)
Not specified  10 (2.0)

Specialty 
General medicine  358 (71.6)
Intensive or critical care  34 (6.8)
General surgery  108 (21.6)

No. of antimicrobials prescribed 
1  379 (75.8)
2  100 (20.0)
≥ 3  21 (4.2)

ICU = intensive care unit, SD = standard deviation.
aExcept where indicated otherwise.
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FIGURE 2. Antimicrobial agents most frequently prescribed in New Brunswick hospitals.

appropriateness ratings for the top 4 broad-spectrum 
antimicrobial agents (Figure 4). Fluoroquinolones were 
predominantly prescribed for UTIs (cystitis, pyeloneph-
ritis, asymptomatic bacteriuria, and catheter-associated 

UTI). UTIs accounted for more than half (55.2%, 16/29) of 
inappropriate fluoroquinolone prescriptions. 

The distinct medical specialties appeared to have similar 
rates of inappropriate prescribing. In general medicine (e.g., 

FIGURE 1. Top 10 indications for antimicrobial use in New Brunswick hospitals.
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FIGURE 3. Summary of level of antimicrobial appropriateness in New Brunswick hospitals.

FIGURE 4. Assessment of appropriateness for the top 4 broad-spectrum antimicrobial agents. Numbers of antimicrobial orders: n = 22 for 
carbapenems, n = 63 for ceftriaxone, n = 59 for fluoroquinolones, and n = 66 for piperacillin–tazobactam.  

medical oncology and family medicine), 32.9% (151/459) of 
antimicrobial orders were deemed inappropriate; the pro-
portions were 28.1% (38/135) in general surgery (e.g., vas-
cular, gastroenterological) and 25.0% (12/48) in intensive or 
critical care.

Factors Driving Inappropriateness

Factors driving inappropriateness were collected to inform 
the NAPS appropriateness assessment, and more than 
1  factor could be applied to each prescription. For the 
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201 antimicrobial orders deemed inappropriate, the top 3 
factors driving inappropriateness were as follows: the spec-
trum of the antimicrobial was “too broad” for the given 
indication (34.8%, 70/201), the duration of therapy was 
incorrect (18.4%, 37/201), and an antimicrobial was “not 
indicated” (15.9%, 32/201) (Table 2). 

The top 3 factors associated with inappropriate pre-
scribing of fluoroquinolones were as follows: the spectrum 
of activity was unnecessarily broad (51.7%, 15/29), the dose 
or frequency was incorrect (20.7%, 6/29), and the route of 
administration was incorrect (17.2%, 5/29). The primary 
factor leading to inappropriateness of fluoroquinolone 
prescribing for UTIs was the spectrum of activity being 
deemed “too broad” for this indication (68.8%, 11/16). 

For a given antimicrobial, factors driving inappro-
priateness at nonreferral centres (<  250  beds) included 
incorrect duration (26.7%, 24/90), spectrum too broad 
(25.6%, 23/90), and antimicrobial not indicated (22.2%, 
20/90). In comparison, spectrum too broad (42.3%, 47/111) 
was the most common factor associated with an inappro-
priate rating for a given antimicrobial prescription at refer-
ral centres (≥ 250 beds). 

Secondary Outcomes
There was a substantially higher rate of appropriate pre-
scribing in referral centres than in nonreferral centres 
(75.0% versus 54.0%; χ2 [df = 1, n = 642] = 28.0; p < 0.001; 
effect size 0.21 [95% CI 0.14–0.29]).

A penicillin allergy label was identified for 14.2% 
(71/500) of the patients surveyed. There was no significant 
difference in appropriateness rating of antimicrobial ther-
apy for patients with and without a penicillin allergy label 
(69.9% versus 63.0%; χ2 [df = 1, n = 642] = 1.60; p = 0.21; 
effect size 0.05 [95% CI 0.00–0.13]).

DISCUSSION 

In this study, conducted in 2019–2020, approximately one-
fourth (22.7%) of the hospital inpatient population in New 
Brunswick was receiving 1 or more systemic antimicrobial 
agents. These findings are in keeping with previous point 
prevalence surveys completed in New Brunswick in 2012 
and 2018.18,19 Slightly higher rates of antimicrobial usage 
have been reported in other provinces across Canada and 
internationally, with upwards of 30% of inpatients receiving 
antimicrobial therapy in those jurisdictions.18,23-25 

First-generation cephalosporins were the most fre-
quently prescribed antimicrobials in NB hospitals, with 
cefazolin being the most frequently ordered of this class. 
It is postulated this result was secondary to the implemen-
tation of provincial surgical prophylaxis and β-lactam 
allergy guidelines.26,27 Cefazolin is recommended as first-
line therapy for most surgical procedures, irrespective of 
penicillin allergy status.26 The most frequently ordered 
antimicrobials provincially had broad spectra of activ-
ity. According to the NB guidelines, these antimicrobials 
are usually indicated for nosocomial infections or severe 
community-acquired infections. Given the results of this 
survey, overuse of broad-spectrum antimicrobials should 
be considered as an area of potential improvement in anti-
microbial utilization. The results of the current survey are 
consistent with previous Canadian literature, where high 
use of piperacillin–tazobactam and ceftriaxone has also 
been reported.18,23,24 Similarly, data from other Canadian 
surveys have indicated high usage of fluoroquinolones, spe-
cifically ciprofloxacin.16,18,24 

Concerning utilization patterns and appropriateness 
for specific indications were identified during this study, in 
particular the frequent use of fluoroquinolones (specifically 

TABLE 2. Factors Driving Inappropriateness in Nonreferral (< 250 Beds) and Referral (≥ 250 Beds) Centres

Type of Centre; No. (%) of Inappropriate Ordersa

Factor
Nonreferral 

(n = 90)
Referral  
(n = 111)

Total
(n = 201)

Surgical prophylaxis > 24 h  6  (6.7)  6 (5.4)  12 (6.0)

Allergy mismatch  1  (1.1)  0 (0.0)  1 (0.5)

Microbiology mismatch  7  (7.8)  8 (7.2)  15 (7.5)

Incorrect route  9  (10.0)  17 (15.3)  26 (12.9)

Incorrect dose or frequency  13  (14.4)  13 (11.7)  26 (12.9)

Incorrect duration  24  (26.7)  13 (11.7)  37 (18.4)

Spectrum too broad  23 (25.6)  47 (42.3)  70 (34.8)

Spectrum too narrow  3 (3.3)  7 (6.3)  10 (5.0)

Antimicrobial not indicated  20 (22.2)  12 (10.8)  32 (15.9)

aPercentages in each column do not sum to 100% because more than 1 factor could be applied to each prescription.
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ciprofloxacin) for patients with UTIs. The appropriate use 
of fluoroquinolones represents an important target to opti-
mize provincial prescribing patterns (especially in the con-
text of UTIs). Prescribers may benefit from education about 
the risks associated with excessive and inappropriate use 
of fluoroquinolones, such as risk of resistance to this class 
and to other antimicrobial classes.28 Fluoroquinolones are 
unnecessarily broad, in terms of their spectrum of activity, 
for empiric treatment of most community-acquired infec-
tions, and they are associated with several adverse drug 
reactions (such as Clostridioides difficile infection, tendin-
itis, tendon rupture, peripheral neuropathy, QTc prolong-
ation, and dysglycemia), particularly among older adults.29 

A need to improve documentation was observed in 
the participating hospitals. Patient charts in both paper 
and electronic form were reviewed, and approximately 1 in 
3 charts had no documentation of planned duration of ther-
apy or review date, and 1 in 10 charts had no documenta-
tion of the indication for antimicrobial therapy. Data from 
previous point prevalence surveys conducted in Nova Sco-
tia and New Brunswick reported documentation of indica-
tion in approximately 80% of cases and documentation of 
duration in only half of all cases.6,19 Higher rates (ideally 
100%) of documentation should be targeted, as these indi-
cators are considered essential components of antimicrob-
ial prescribing. Documentation of the indication for and 
duration of antimicrobial therapy in the patient’s medical 
record facilitates informed assessment and reassessment of 
therapy, supports seamless transfer of care between med-
ical teams, enables institutional antimicrobial audits, and 
promotes accountability.30 

Lack of compliance with local guidelines was observed 
in this study. Approximately 1 in 3 antimicrobial entries 
were deemed noncompliant with local guidelines, when an 
applicable guideline was present. The antimicrobial stew-
ardship committee should conduct further investigations to 
determine the reasons for noncompliance with local guide-
lines. Potential reasons for physicians’ noncompliance to 
guidelines identified in the literature include lack of aware-
ness, lack of familiarity and disagreement with developed 
guidelines, inertia, contrasting patient and physician goals 
of care, and environmental constraints.31,32 

Referral centres had substantially higher rates of appro-
priate antimicrobial prescribing than nonreferral centres. 
A similar trend was observed in previous provincial sur-
veys.18,19 Greater access to resources at referral centres, such 
as infectious disease physicians, microbiologists, and clin-
ical pharmacists, may contribute to the observed significant 
findings, but further investigation is warranted. 

Notably, this study revealed that the presence of a peni-
cillin allergy label had no significant impact on the appro-
priateness of antimicrobial therapy. This result conflicts 
with one earlier study, which demonstrated that higher rates 
of inappropriate prescribing (odds ratio 1.68) and increased 

use of broad-spectrum antimicrobials were associated with 
antimicrobial allergy labels.20 Advancement in prescribers’ 
knowledge of β-lactam allergy and cross-reactivity due to 
implementation of β-lactam allergy guidelines27 may have 
contributed to the current study’s finding. 

This study had several strengths. To the authors’ know-
ledge, it is the first provincial point prevalence study based 
on the NAPS method. The data provide a baseline meas-
urement of current antimicrobial utilization and appro-
priateness for the province of New Brunswick as a whole, 
in addition to data for individual hospital sites. The study 
grants insight as to where opportunities exist to improve 
patient outcomes and safety through targeted antimicrobial 
stewardship initiatives. The point prevalence survey can be 
repeated in the future to measure the impact of such inter-
ventions on antimicrobial utilization and appropriateness. 
Researchers considering this type of study in other parts of 
Canada will be able to replicate the current study using the 
standardized NAPS protocol in both referral and nonrefer-
ral centres. Because the NAPS method allows for a certain 
degree of subjectivity in ratings, we employed an independ-
ent second check by 2 infectious disease pharmacists to 
standardize assessment and reduce potential bias. In addi-
tion, to the authors’ knowledge, this is the first point preva-
lence study in Canada to report the association between 
antimicrobial appropriateness and hospital size and pres-
ence of a penicillin allergy label. 

Although the results of this survey provide valuable 
insights into antimicrobial utilization by NB hospitals, sev-
eral limitations should be considered. Point prevalence sur-
veys are limited to a moment in time (i.e., a single day) and 
may not reflect overall prescribing trends within provincial 
health networks. The data for this study were not collected 
on the same day for all sites; therefore, it is possible (though 
unlikely) that seasonal variation affected the results. The 
findings may reflect or may have been influenced by select 
individuals’ case loads or practice sites, especially for smaller 
sites. Generalizability to other regions in Canada may be lim-
ited, given that prescribing trends and antimicrobial resist-
ance rates vary across the country. Even though definitive 
conclusions cannot be drawn from a point prevalence survey 
such as this, the trends observed can help to indicate where 
future antimicrobial stewardship efforts should be focused. 

CONCLUSION

This study contributes to knowledge about the prevalence 
of antimicrobial utilization, compliance with guidelines, 
level of appropriateness, and documentation in Canada and 
can be used locally as a benchmark to identify targets for 
future antimicrobial stewardship interventions. Key targets 
for quality improvement initiatives include decreasing the 
use of broad-spectrum antimicrobials, especially fluoro-
quinolone (ciprofloxacin) for UTIs; increasing guideline 
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compliance; and ensuring documentation of antimicrob-
ial duration by prescribers. There is also a need to address 
higher rates of inappropriate antimicrobial prescribing 
among smaller rural hospitals in New Brunswick. Regu-
lar repetition of such surveys (every 2 or 3 years) would 
be an effective tool to evaluate the effectiveness of future 
planned interventions. 
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