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BACKGROUND: Antimicrobial resistance is a concern that is chal-
lenging the ability to treat common infections. Surveillance of anti-
microbial use in pediatric acute care institutions is complicated because 
the common metric unit, the defined daily dose, is problematic for 
this population.
OBJECTIVE: During a four-year period in which no specific antimi-
crobial stewardship initiatives were conducted, pediatric antimicrobial 
use was quantified using days of therapy (DOT) per 100 patient days 
(PD) (DOT/100 PD) at the Alberta Children’s Hospital (Calgary, 
Alberta) for benchmarking purposes.
METHODS: Drug use data for systemic antimicrobials administered 
on wards at the Alberta Children’s Hospital were collected from elec-
tronic medication administration records. DOT were calculated and 
rates were determined using 100 PD as the denominator. Changes over 
the surveillance period and subgroup proportions were represented 
graphically and assessed using linear regression. 
RESULTS:  Total antimicrobial use decreased from 93.6 DOT/100 PD 
to 75.7 DOT/100 PD (19.1%) over the 2010/2011 through to the 
2013/2014 fiscal years. During this period, a 20.0% increase in PD and 
an essentially stable absolute count of DOT (2.9% decrease) were 
observed. Overall, antimicrobial use was highest in the pediatric inten-
sive care and oncology units.  
DISCUSSION: The exact changes in prescribing patterns that led to 
the observed reduction in DOT/100 PD with associated increased PD 
are unclear, but may be a topic for future investigations.  
CONCLUSION: Antimicrobial use data from a Canadian acute care 
pediatric hospital reported in DOT/100 PD were compiled for a four-year 
time period.  These data may be useful for benchmarking purposes. 
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L’utilisation d’antimicrobiens sur une période de 
quatre ans mesurée d’après les jours de traitement 
dans un hôpital pédiatrique canadien de soins aigus

HISTORIQUE : La résistance aux antimicrobiens nuit à la capacité de 
traiter les infections courantes. Il est difficile de surveiller l’utilisation 
d’antimicrobiens dans les établissements de soins aigus en pédiatrie, 
parce qu’il est difficile d’établir l’unité métrique habituelle, qui est la 
dose quotidienne définie, au sein de cette population.
OBJECTIF : Après quatre ans sans initiative de gérance des antimicro-
biens précise, les chercheurs ont quantifié l’utilisation des antimicro-
biens pédiatriques au moyen des jours de traitement (JdT) par 
100 jours-patients (JP) (JdT/100 JP) à l’Alberta Children’s Hospital de 
Calgary en vue d’une analyse comparative.
MÉTHODOLOGIE : À partir des dossiers électroniques sur 
l’administration des médicaments, les chercheurs ont colligé les données 
sur l’utilisation des antimicrobiens systémiques administrés dans les ser-
vices de l’Alberta Children’s Hospital. Ils ont calculé les JdT et déterminé 
les taux à l’aide du dénominateur 100 JP. Ils ont représenté graphique-
ment les changements pendant la période de surveillance et les propor-
tions des sous-groupes et les ont évalués à l’aide de la régression linéaire.
RÉSULTATS : L’utilisation totale d’antimicrobiens a reculé de  
93,6 JdT/100 JP à 75,7 JdT/100 JP (19,1 %) entre les exercices  
2010-2011 et 2013-2014. Pendant cette période, les chercheurs ont 
observé une augmentation de 20,0 % des JP et une numération absolue 
de JdT pratiquement stable (diminution de 2,9 %). Dans l’ensemble, 
l’utilisation d’antimicrobiens était plus élevée dans les unités pédia-
triques de soins intensifs et d’oncologie.
EXPOSÉ : On ne sait pas exactement quels changements aux profils 
de prescription ont donné lieu à la réduction observée de JdT/100 JP et 
à l’augmentation connexe de JP, mais cette question pourrait faire 
l’objet de prochaines recherches.
CONCLUSION : Pendant quatre ans, les chercheurs ont compilé les 
données sur l’utilisation d’antimicrobiens en JdT/100 JP dans un hôpi-
tal pédiatrique canadien de soins aigus. Ces données peuvent être 
utiles dans une analyse comparative.
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Antimicrobial resistance is a global public health threat that increas-
ingly challenges our ability to prevent and treat infections (1-4). 

Infections with multiple drug-resistant organisms have been shown 
to result in increased mortality, morbidity and reduced quality of life 
(1,2). The lack of development of new antimicrobials to replace the 

older ineffective agents has made antimicrobial resistance an urgent 
situation (2). To assess antimicrobial stewardship initiatives, baseline 
measurement of antimicrobial use is required. Defined daily doses are 
commonly used to assess antimicrobial use in adult medicine but is based 
on adult dosing and, therefore, is problematic for assessment in pediatric 
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populations (5). The WHO International Working Group for Drug 
Statistics Methodology do not recommend that defined daily doses be 
used in assessment of antimicrobial use in pediatrics (6,7). In children, 
the days of therapy (DOT) measurement is preferred for measuring 
antibiotic use because it is independent of age- and weight-related dif-
ferences in doses (6). The DOT unit of measure is defined as one day 
in which a patient is given a drug, regardless of dose (6). The ability 
to quantify pediatric antimicrobial use through DOT measurements 
provides a value that is numerically comparable with adult antibiotic 
use, more applicable to a variety of populations and is less likely to be 
affected by different dosing schemes (6,8).

The objectives of the present study were to initiate antimicrobial 
surveillance at the Alberta Children’s Hospital (ACH; Calgary, Alberta) 
over a four-year period, to quantify pediatric antimicrobial use and to 
provide a basic descriptive epidemiological analysis of our data. There 
are few published data available regarding Canadian antimicrobial use 
in pediatric acute care settings. The present study provides an overview 
of systemic antibacterial (J01) and antifungal (J02) use according to 
ward at the ACH, covering fiscal years (April through March) from 
April 2010 to March 2014.

Methods
Setting
The ACH is an acute care tertiary pediatric centre located in Calgary, 
Alberta. A new structure opened in 2007 that included units for oncol-
ogy/hematology/bone marrow transplants, pediatric intensive care, 
neonatal intensive care, day surgery and mental health, as well as three 
general medicine/surgery units. The present investigation quantified 
antimicrobial use over a 51-month period from January 2010 to March 
2014. During the study period, the total number of inpatient beds 
available were 125 in January 2010 and 141 in March 2014. Wards 
increasing their capacity included general medicine/surgery (increased 
by two beds), neonatal intensive care (increased by six beds) and pedi-
atric intensive care (increased by eight beds). Sunrise Clinical 
Manager version 5.8 (Eclipsys Corporation, USA) was introduced for 
use in 2009, featuring electronic prescribing, patient care manage-
ment, laboratory and diagnostic imaging results, and electronic medi-
cation administration records (eMAR), for all patients admitted to the 
ACH. Tools for antimicrobial stewardship, such as pediatric anti-
microbial reference cards, were provided to prescribers and other 
health care professionals, but no specific interventional initiatives had 
been conducted in recent years. There were no notable formulary 
changes in high-use agents during the study period.

Data collection
Drug use data for all provincial inpatient formulary systemic antibac-
terial and systemic antifungal medications administered on wards at 
the ACH were collected from the Sunrise Clinical Manager eMAR 
system, which was used by nursing staff to record the details of admin-
istration of each dose of medication. Patient days (PD) data were col-
lected from the Data Integration Measurement and Reporting unit of 
Alberta Health Services, who collects and provides health care statis-
tics for Alberta Health Services facilities. Preoperative antimicrobial 
prophylaxis given in the operating room may not be captured electron-
ically and, therefore, was excluded from analysis. Antibiotics given in 
the emergency department and ambulatory clinics were also excluded 
from the present study.

Drug classification
Drugs were classified based on the WHO anatomical therapeutic chem-
ical classifications, and systemic antibacterial and antifungal  agents were 
included and reported as the sum of those two groups and separately. 
Agents were grouped into clinically relevant drug categories, derived by 
consensus of the Calgary Zone Antimicrobial Stewardship Committee 
(CASC) as follows: broad-spectrum Gram-negative active agents 
(BGNA) that included piperacillin/tazobactam, carbapenems and 
ticarcillin/clavulanate; Gram-positive antimicrobial-resistant organism 

active agents that included vancomycin, linezolid, tigecycline and 
daptomycin; narrow-spectrum agents  that included first-generation 
cephalosporins, ampicillin, amoxicillin, penicillin G, penicillin V, 
cloxacillin and aminoglycosides; and second- to fifth-generation ceph-
alosporins. Agents not included in any of the above categories were 
included as ‘unclassified’ antibacterial agents.

Units of measure
Antimicrobial use was measured in DOT for antimicrobials signed off on 
eMAR, consistent with methods previously described (5,6,8). If a single 
patient received two different antimicrobial agents within one day, it 
counted as two DOT (5). The rate of antimicrobial use was expressed as 
DOT/100 PD, consistent with Canadian recommendations for express-
ing antimicrobial use (9). DOT were assigned to a ward based on the 
location of the patient at the time of the first administration of the 
antimicrobial during each 24 h period. Centrality and dispersion of 
reported means and standard deviations for site-level use were deter-
mined using Microsoft Excel 2010 (Microsoft Corporation, USA). 
Percentage changes were expressed in terms of use rate relative to the 
baseline (2011 fiscal year) for all agents and wards. Hospital-level use 
was analyzed in terms of measures for total antimicrobials (DOT and 
DOT/100 PD) and the hospital capacity measure PD against time 
(fiscal period) using ordinary least squares regression for the period of 
April 2010 to March 2014 and reported Pearson correlation. P<0.05 
was considered to be statistically significant. Three months of data 
were excluded to capture seasonal variations equitably. SPSS ver-
sion 19 (IBM Corporation, USA) was used for calculation of correla-
tion coefficients. Proportion of each drug class measured was expressed 
as percentage of total. 

Ethical considerations
The A pRoject Ethics Community Consensus Initiative (ARECCI) 
ethics screening tool (10) was completed to assess the ethical risk to 
study participants and whether a review through a research ethics 
board was necessary. The assessment tool included consideration of 
the positions of the individuals processing the data (in the present 
case, a staff member and a summer student). The present project was 
deemed to be a quality improvement project with ‘minimal risk’ to 
participants and, as a result, ethics approval was deemed to be 
unnecessary. The ARECCI ethics guidelines for quality improvement 
and evaluation projects were used to guide the present project.

Results
Data from ACH eMARs showed a steady decrease in antimicrobial use 
at the ACH over the 2011 to 2014 fiscal years (Figure 1A.) Total 
antimicrobial use decreased from 93.6 DOT/100 PD to 
75.7 DOT/100 PD (19.1% decrease over the four years [Table 1]). This 
decrease was reciprocally associated with a change in PDs (increase by 
20.0%, Figure 1B.), but change in absolute number of DOT was minor 
(−2.9%) (Figure 1C). In terms of administration, the majority of anti-
microbials were given parenterally (73.6% to 75.3%). Oral antimicrob-
ial use accounted for 23.1% to 25.0% of total antimicrobial use each 
year and inhaled antimicrobials represented <1% of DOT for all years.

The percent change in individual antimicrobial use at the ACH 
over the four-year period was determined and reported along with 
antimicrobial use for each fiscal year (Table 1). A decline in the use of 
most individual agents was observed during the study period, with a 
few notable exceptions. These exceptions included oral amoxicillin/
clavulanate (35.5% increase), amoxicillin (29.8% increase), paren-
teral ceftriaxone (66.9% increase), as well as several other agents of 
which use did not exceed 1 DOT/100 PD (Table 1). Agents from each 
of the CASC-derived categories decreased in use from 2011 to 2014 
and were numerically dominated by one or two agents. Specifically, 
the BGNA group decreased by 24.1% and piperacillin/tazobactam 
accounted for 68.6% of the use. Vancomycin was dominant in the 
Gram-positive antimicrobial-resistant active agents group, accounting 
for 95.1% of the group, and the use of this group decreased by 35.7%. 
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The use of narrow-spectrum agents decreased by 16.4% and ampicillin 
and cefazolin made up 55.0% of the category. Cefotaxime and ceftriax-
one accounted for 77.9% of the second- to fifth-generation cephalos-
prins group, which declined by 26.8% over four years. Fluconazole was 
the antifungal with the highest mean use of 4.17 DOT/100 PD, 
accounting for 74.9% of antifungal use (Table 1). The decrease in use 
of systemic antibacterials unclassified in the system was 18.2% and 
systemic antifungal agents fell from 5.9 DOT/100 PD to 
4.8 DOT/100 PD from 2011 to 2013, but increased again in 2014 to 
6.0 DOT/100 PD (Table 1). 

Individual ward use summaries for 2014, 2011 to 2014 change 
and proportion of each CASC-derived drug category are pre-
sented in Table  2. Different patterns of both types and amounts 
of anti-infectives used on various wards were observed. The 
pediatric intensive care unit had the highest antimicrobial 
mean (± SD) use of 129.9±6.1  DOT/100  PD, of which nar-
row-spectrum agents were the largest portion. In addition, rela-
tive to medical/surgical units, there was a higher portion of 
BGNA (17.3% versus 4.2% to 6.1%) and Gram-positive  
antimicrobial-resistant active agents (16.1% versus 3.6% to 8.8%) 
use on the pediatric intensive care unit. The oncology ward also 
experienced a very high use of total antibacterial and antifungal 
drugs (mean 120.7±13.5 DOT/100 PD), which decreased by 17.4% 
over the four years of surveillance and was notable for high use of 
antifungal agents (27.9%). 

Discussion
A 19.1% decrease in the rate of DOT/100 PD over a four-year period 
was observed. Awareness of the directions of trends is valuable for 
those initiating new antimicrobial stewardship initiatives because 
evaluations of these programs should consider trends that are already 
occurring. We observed an associated increase in PDs by 20% with 
little change in absolute DOT count (Figures 1B and 1C, Table 2). 
However, the knowledge that the denominator of the rate of anti-
microbial use changed while the numerator was static does not provide 
extensive insight into prescribing patterns, the quality of antimicrobial 
use or the infectious acuity of the patients. Investigations to determine 
whether changes in the number of admissions receiving antimicrobials 
or whether the length of therapy on antimicrobials occurred are poten-
tial areas of further inquiry. 

Internally, in our institution, a categorization scheme of anti-
microbial agents that groups agents that may have common thera-
peutic use together (eg, broad-spectrum Gram-negative activity) was 
developed because traditional classification schemes heavily rely on 
the chemical structure, which may have less relevance for antimicrob-
ial use surveillance. It is recognized that there are agents that are used 
to a significant degree that have not been added into a category; how-
ever, it was believed that these would be better left unclassified, as 
opposed to being included in a category that would, therefore, become 
less specific. For example, had amoxicillin/clavulanate been added to 
the BGNA group, this would broaden the therapeutic indications that 
the group covers. In all four CASC-derived antibacterial drug categor-
ies, there was a decrease in rate of antimicrobial use by 16.5% to 35.7% 
from the 2011 to 2014 fiscal years (Table 1). Among individual agents, 
there were a few increases in rate of use, such as with ceftriaxone, 
(2.68 DOT/100 PD to 4.48 DOT/100 PD, 66.9%) (Table 1). We are 
unclear on the reasons for these observed rate increases; however, in 
the case of ceftriaxone, most of the increase in use rate occurred during 
the 2010/2011 fiscal year (2.68 DOT/100 PD to 4.12 DOT/100 PD; 
51.8%). The change observed may reflect a shift from the use of cefo-
taxime to ceftriaxone because both are third-generation cephalospor-
ins with similar spectrum of activity. Over the period of observation, 
the total rate of the two agents decreased by 15.4% (11.00 DOT/100 
PD to 9.26 DOT/100 PD).

The data revealed that the highest antibacterial and antifungal 
use took place in the pediatric intensive care unit, where the four-
year mean value was 129.9 DOT/100 PD. The hematology-oncology 

ward had lower overall use than the pediatric intensive care unit and 
a greater use of antifungals. This high use of anti-infectives is not 
surprising because bacterial and fungal infections are common in these 
two patient populations (11,12).

It is difficult to compare antimicrobial use at one institution with 
another because of differences in patient populations and because there 
are limited published data. Five relevant recent studies using DOT to 
quantify antimicrobial use in pediatric acute care centres (13-16) or the 
pediatric patient population in acute care general hospitals (6) were 
identified. Study population, specific antimicrobials reported and chan-
ges over time of the reports are detailed in Table 3, along with results of 
our surveillance (on systemic antimicrobials) for comparison. Cited ref-
erences reported DOT/1000 PD; therefore, we converted their results to 
DOT/100 PD to ease comparison. Others have noted reductions in 
overall antimicrobial use assessed by DOT/100 PD (15), but have not 
reported on the change in either absolute count of DOT or PDs, which 
may be useful dimensions for assessment of the success of antimicrobial 
stewardship initiatives.

A

B

C

Figure 1) Alberta Children’s Hospital (ACH, Calgary, Alberta) 
systemic antibacterial and antifungal use according to year and month, 
mean (± SD) (83.49±8.14 days of therapy [DOT]/100 patient days 
[PD]) (A); ACH PD (denominator of the data in Figure 1A), mean 
3502.27±315.92 PD (B); ACH systemic antibacterial and antifungal 
use according to year and month (numerator of the data in Figure 1A), 
mean 2908.33±240.49 DOT (C); Period from from January 2010 to 
April 2014; Regression line and descriptive statistics calculated from April 
2010 to March 2014 (see text for explanation)
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TABLE 1
Antimicrobial use according to days of therapy per 100 patient days and fiscal year (month of year end)

Anatomical  
therapeutic  
chemical code

Year
2011–2014 
change in 

use, %

Proportion  
of agent in 
group (all 
years), %2011 2012 2013 2014

All systemic antibacterials (J01) and antifungals (J02) 93.56 85.10 79.54 75.71 −19.1
Broad-spectrum Gram-negative agents* 9.97 8.70 8.35 7.57 −24.1 –
Ertapenem J01DH03 0.14 0.17 0.24 0.11 −16.7 1.9
Meropenem J01DH02 3.41 2.38 2.64 1.76 −48.5 29.5
Piperacillin/tazobactam J01CR05 6.41 6.16 5.46 5.68 −11.5 68.6
Gram-positive antimicrobial-resistant organism active agents* 8.69 7.96 6.82 5.59 −35.7 –
Linezolid J01XX08 0.21 0.25 0.67 0.25 17.7 4.8
Vancomycin A07AA09 (O)

J01XA01 (P)
8.48 7.71 6.10 5.34 −37.0 95.1

Narrow-spectrum agents* 29.37 26.17 25.57 24.54 −16.4 –
Amoxicillin J01CA04 2.00 1.67 2.48 2.60 29.8 8.3
Ampicillin J01CA01 6.67 5.60 5.53 5.88 −11.9 22.4
Cefazolin J01DB04 8.67 8.70 8.51 8.57 −1.2 32.6
Cephalexin J01DB01 1.16 1.50 1.36 1.08 −6.7 4.8
Cloxacillin J01CF02 1.25 0.72 0.62 0.48 −61.5 2.9
Gentamicin J01GB03 5.74 5.05 3.81 3.56 −38.0 17.2
Penicillin G sodium J01CE01 0.71 0.66 0.59 0.37 −48.3 2.2
Penicillin V potassium J01CE02 0.51 0.30 0.60 0.32 −37.0 1.6
Tobramycin J01GB01 2.58 1.96 2.04 1.56 −39.5 7.7
Second- to fifth-generation cephalosporins* 16.04 14.06 12.74 11.73 −26.8 –
Cefepime J01DE01 0.02 0.02 0.10 0.67 3519.0 1.5
Cefixime J01DD08 0.28 0.32 0.18 0.21 −23.7 1.8
Cefotaxime J01DD01 9.32 6.78 6.33 4.78 −48.8 49.9
Cefprozil J01DC10 0.91 0.70 0.28 0.19 −79.7 3.8
Ceftazidime J01DD02 1.54 1.28 1.15 1.16 −24.8 9.4
Ceftriaxone J01DD04 2.68 4.12 4.01 4.48 66.9 28.0
Cefuroxime J01DC02 1.24 0.79 0.65 0.23 −81.7 5.3
Other systemic antibacterials 21.64 21.31 19.14 17.70 −18.2 –
Amoxicillin/clavulanate J01CR02 1.35 1.40 1.65 1.83 35.5 7.8
Ciprofloxacin J01MA02 2.22 2.53 1.91 1.71 −23.1 10.5
Clarithromycin J01FA09 0.77 0.64 0.31 0.20 −74.2 2.4
Clindamycin J01FF01 2.89 2.77 2.38 2.01 −30.4 12.6
Colistin J01XB01 0.12 0.10 0.01 0.03 −75.2 0.3
Erythromycin J01FA01 0.62 0.20 0.06 0.23 −63.4 1.4
Levofloxacin J01MA12 0.68 0.46 0.48 0.61 −10.5 2.8
Metronidazole J01XD01 7.90 8.53 7.63 7.12 −10.0 39.1
Nitrofurantoin J01XE01 0.50 0.45 0.42 0.34 −31.9 2.1
Piperacillin J01CA12 0.05 0.00 0.01 0.00 −100.0 0.1
Sulfamethoxazole/trimethoprim  J01EE01 4.18 3.89 3.78 3.47 −17.0 19.2
Tetracycline J01AA07 0.05 0.00 0.04 0.00 −100.0 0.1
Trimethoprim J01EA01 0.30 0.32 0.46 0.15 −49.4 1.5
Systemic antifungals 5.95 5.38 4.80 6.02 1.3 –
Amphotericin B J02AA01 0.03 0.00 0.05 0.08 143.6 0.8
Amphotericin B liposomal J02AA01-lipid 0.23 0.15 0.69 0.24 2.5 5.9
Caspofungin J02AX04 0.16 0.00 0.01 0.00 −100.0 0.8
Fluconazole J02AC01 4.99 4.39 3.06 4.17 −16.5 74.9
Itraconazole J02AC02 0.03 0.00 0.00 0.24 592.3 1.2
Micafungin J02AX05 0.03 0.22 0.61 0.46 1330.6 6.0
Posaconazole J02AC04 0.00 0.01 0.00 0.00 NA 0.1
Voriconazole J02AC03 0.47 0.61 0.39 0.84 79.5 10.4

*No daptomycin, fifth-generation cephalosporin, imipenem/cilastatin, ticarcillin/clavulanate, penicillin G benzathine or posaconazole use occurred during the study 
period; Cefoxitin had 0.1 days of therapy per 100 patient days in 2012; Tigecycline and amikacin each had 0.1 days of therapy per 100 patient days in 2013; 
Streptomycin had 0.1 days of therapy per 100 patient days in 2014. J01 Systemic antimicrobial agents-WHO anatomical therapeutic chemical classification;  
J02 Systemic antifungal agents-WHO anatomical therapeutic chemical classification. Refer to methods section for further explanation. NA Not available; O Oral,  
P parenteral
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The present report established a baseline of antimicrobial use at 
the ACH for future reference and may be useful to other pediatric 
institutions in Canada. We acknowledge that the present study 
has limitations. We did not evaluate the use of agents in terms 
of appropriateness of the therapy or their use as treatment versus 
prophylaxis. Antimicrobial use intensity may drive the develop-
ment of resistance, regardless of the appropriateness of the therapy 
for an individual patient and, therefore, is an accepted metric for 
antimicrobial resistance surveillance purposes (17,18). Some data 
were excluded because the location at the time of administration of 
the antimicrobial was missing; however, these were few and unlikely 
to significantly alter our results. Perioperative doses are commonly 
given in the operating theatre, where it is uncommon practice to 
record their administration on the eMAR. Depending on the proced-
ure, surgical patients may also receive doses of the same prophylactic 
agent postoperatively outside of the operating theatre on the same 
day and a DOT would be assigned to the patients; therefore, we 
believe this limitation to be minor. There is occasional nonformu-
lary antimicrobial use at ACH that was not captured in the eMAR 
data, but the provincial inpatient formulary is mostly inclusive 
of systemic antibacterials and systemic antifungals because of the 
diverse populations the formulary serves. The possibility exists that 
some doses signed off by nurses were subsequently not administered 
to the patient, but equally, there is the possibility of doses having 

been given but not signed off. We do not have data to assess these 
possibilities at this time but believe that if such events occur they 
are infrequent and would not change our findings to a clinically 
relevant degree. We believe that the eMAR is a better source of data 
than pharmacy dispensing systems, and have previously observed a 
20% greater antimicrobial drug use with pharmacy dispensing system 
data versus eMAR data using the same metric units (19). In addi-
tion, a simple linear regression of the monthly data points of total 
antimicrobial use without adjustment for seasonality was performed. 
So that one season was not over-represented, we only used the lat-
ter entire four-year period of the total 51 months of observation 
in calculation of regression coefficient and summary statistics and 
excluded data for three months. Without a seasonal variable fitted to 
our model, prediction of use in a specific future month(s) may not be 
accurate; however, we do not intend that this model be used for that 
purpose. Despite these limitations, the strengths of the present report 
include the use of DOT as a primary metric, which is more appropri-
ate for pediatric patients than the WHO-recommended anatomical 
therapeutic chemical per defined daily dose system, which uses a 
standardized adult dose that is not applicable given the weight-based 
dosing regimens used in children.

In conclusion, we believe surveillance of antimicrobial use is an 
integral part of antimicrobial stewardship. In the pediatric acute care 
setting, there have been only a few published surveillance projects 

TABLE 2
Antimicrobial use according to ward type

Ward
2014 total DOT/100 PD 
(all J01 & J02 agents) 

2011–2014  
change in use 

(%)

Proportion of ward or hospital total in fiscal year 2014, %

BGNA GPAA NSA SFGC Other J01 J02
Whole hospital 71.1 –20.2 10.4 7.3 32.1 14.6 27.2 8.5
Medical/surgical units 1–3 70.0 –21.8 5.0 6.3 38.6 17.1 30.2 2.7
Oncology/bone marrow 
   transplant

112.2 –17.4 22.5 4.0 10.2 6.3 26.6 30.5

Pediatric intensive care unit 129.8 –5.4 17.3 16.1 24.0 19.4 19.4 3.9
Neonatal intensive care unit 62.1 –11.2* 13.3 13.3 43.1 12.5 12.7 5.0
Mental health 3.1 32.2 0.0 0.0 13.3 0.0 86.7 0.0
Day surgery 60.4 11.3 0.8 0.3 73.4 2.0 23.5 0.0
*Neonatal intensive care unit change in rate from 2012 (first complete fiscal year) to 2014; Year designation refers to fiscal year (April–March) year-end month. 
BGNA Broad-spectrum Gram-negative active agents; DOT/100 PD Days of therapy per 100 patient days; ICU Intensive care unit; J01 Systemic antimicrobial 
agents-WHO anatomical therapeutic chemical classification; J02 Systemic antifungal agents-WHO anatomical therapeutic chemical classification; GPAA Gram-
positive antimicrobial-resistant organism active agents; NSA Narrow-spectrum agents; SFGC Second- to fifth-generation cephalosporins. Refer to methods section 
for further explanation 

TABLE 3
Other studies reporting inpatient pediatric antimicrobial use

Reference
Years of  
surveillance Patient population

Antibiotics 
reported

Range reported 
(DOT/100 PD)* Change over years

6 2002–2007 Pediatric population in general acute care centres  
in the United States

J01 53.7–56.0 None

13 2007–2010 One acute pediatric centre in the United States located 
within a larger adult hospital

J01, J02  
and J05

72.9–81.5 Increase in broad-spectrum agents; 
decrease in narrow-spectrum 
agents

14 2010 Specific high-use disease groups including cystic fibrosis, 
other patients with pneumonia, skin and soft tissue infec-
tions, or an appendectomy in a network of freestanding 
children’s hospitals in the United States

J01 69.8 NA

15,16 2004–2014 Network of freestanding children’s hospitals in the United 
States

J01 60.0-83 Decrease

Present 
study

2011–2014 One freestanding pediatric hospital in Canada J01 67.1–85.7 Decrease

*Range reported: antimicrobial total use from each reference was converted into days of therapy per 100 patient days (DOT/100 PD) to compare with the Alberta 
Children’s Hospital data. J01 Systemic antibacterial agents-WHO anatomical therapeutic chemical classification; J02 Systemic antifungal agents-WHO anatomical 
therapeutic chemical classification; J05 Systemic antiviral agents-WHO anatomical therapeutic chemical classification; NA Not available
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using utilization metrics appropriate for this population but the need 
for such information in this unique patient population is as important 
as in the adult population. Our results contribute to this literature and 
demonstrate the importance of ongoing antimicrobial use surveillance 
in a pediatric population. 
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