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ABSTRACT

Background: For patients with sepsis, timely administration of
antimicrobials is imperative, with evidence demonstrating that delays
may be associated with an increase in mortality.

Objective: To determine whether antimicrobial administration is delayed
among patients with sepsis admitted through the Queen Elizabeth I
Health Sciences Centre Emergency Department (QEII-HSC-ED) in Halifax,
Nova Scotia.

Methods: A single-centre, retrospective health records review was
conducted for adult patients with sepsis admitted through the QEII-
HSC-ED between January 1, 2021, and December 31, 2022. Differences
between groups with and without antimicrobial administration delays
were compared by univariate analysis, and an adjusted multivariate
regression was completed to examine associations between risk factors
and significant delays.

Results: A total of 275 patient encounters were included in the analysis,
accounting for a total of 1208 antimicrobial doses: 275 first doses and
933 subsequent doses. Of the 275 patient encounters, 216 (78.5%)

had at least one significant dose delay; 135 (49.1%) of the encounters
had delay of the first dose, and 169 (61.5%) had delay of a subsequent
dose. Of the 933 subsequent doses administered, 276 (29.6%) had a
significant delay. Relative to patients admitted to a medicine service,
surgical patients had reduced odds of experiencing significant delay of a
subsequent dose (odds ratio 0.25, 95% confidence interval 0.08-0.77).

Conclusions: Many patients with sepsis admitted through the
QEII-HSC-ED experienced significant delays in administration of first
and/or subsequent doses of antimicrobial therapy, which may have
increased their risk of negative outcomes. These results can be used to
develop future initiatives aimed at improving time to administration of
antimicrobials for patients with sepsis admitted to the study institution.

Keywords: sepsis, septic shock, antimicrobials, antibiotics, timely
administration

RESUME

Contexte : Il est impératif d'administrer en temps voulu des
antimicrobiens aux patients atteints d'une septicémie : des données
probantes montrent en effet que les retards peuvent étre associés a une
augmentation de la mortalité.

Objectif : Déterminer si I'administration des antimicrobiens est retardée
chez les patients atteints d'une septicémie admis a |'urgence du Queen
Elizabeth Il Health Sciences Centre a Halifax (Nouvelle-Ecosse) (QEII-HSC).

Méthodologie : Une revue rétrospective des dossiers médicaux menée
dans un centre unique a été réalisée auprés de patients adultes atteints
d'une septicémie admis a I'urgence du QEII-HSC entre le 18" janvier 2021
et le 31 décembre 2022. Les différences entre les groupes chez qui les
antimicrobiens avaient été administrés en retard et en temps voulu ont
été comparées au moyen d'analyses univariées; une régression multivariée
ajustée a ensuite été effectuée afin d'examiner les associations entre les
facteurs de risque et les retards significatifs.

Résultats : Au total, 275 rencontres avec les patients ont été incluses
dans I'analyse, représentant un total de 1208 doses d'antimicrobiens
administrées : 275 premieres doses et 933 doses subséquentes. Sur les
275 rencontres, 216 (78,5 %) se caractérisaient par au moins un retard
d'administration significatif; 135 (49,1 %) se caractérisaient par un retard
d'administration de la premiére dose et 169 (61,5 %) se caractérisaient
par un retard d'administration d'une dose subséquente. Sur les 933 doses
subséquentes administrées, 276 (29,6 %) I'ont été avec un retard
significatif. Par rapport aux patients admis dans un service de médecine,
la probabilité qu’une dose subséquente soit administrée aux patients
chirurgicaux avec un retard significatif (rapport de cotes 0,25; intervalle
de confiance a 95 % : 0,08-0,77) était moins élevée.

Conclusions : L'administration tant de la premiére dose que des doses
subséquentes d'antimicrobiens a de nombreux patients atteints d'une
septicémie admis a |'urgence du QEII-HSC se caractérisait par des retards
significatifs, ce qui pourrait avoir accru le risque de résultats défavorables.
Ces résultats peuvent servir a élaborer de futures initiatives visant a
améliorer les délais d'administration des antimicrobiens aux patients
atteints d'une septicémie admis dans I'établissement étudié.

Mots-clés : septicémie, choc septique, antimicrobiens, antibiotiques,
administration rapide
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INTRODUCTION

Sepsis, defined as life-threatening organ dysfunction caused
by a dysregulated host response to infection, affects mil-
lions globally and carries a significant risk of death.! Timely
administration of antimicrobials is imperative, with evi-
dence demonstrating an increase in mortality associated
with delay in antimicrobial administration.?* Research con-
cerning time to administration of antimicrobials in patients
with sepsis has focused primarily on the time to adminis-
tration of the first dose.2 However, research also shows that
delays in administration of second doses of antimicrobials in
patients with sepsis are associated with increases in hospital
mortality, length of stay, and need for mechanical ventila-
tion.*® Various studies have found the following factors to be
associated with first-to-second dose delays of antimicrobials:
shorter administration intervals,*° inpatient boarding in the
emergency department (ED),*%7 initial 3-hour bundle com-
pliance,? younger age,” older age,* receipt of 30 mL/kg of fluid
in the first 3 hours,® renal failure,’ high-acuity presentation,’
and presence of multiple medical comorbidities.”

Several systemic limitations in the Queen Elizabeth
IT Health Sciences Centre Emergency Department (QEII-
HSC-ED) in Halifax, Nova Scotia, may affect timely medi-
cation administration, including lack of an electronic health
record, lack of automated screening for sepsis, lack of for-
mal medication administration records that include tran-
scribed orders and future medication administration times,
prolonged boarding in the ED, and overcrowding. Although
commonly prescribed antimicrobials are readily accessible
in the ED as ward stock, most in ready-to-administer prep-
arations, we hypothesized that because of these limitations,
patients with sepsis were likely experiencing significant
delays in antimicrobial administration.

In this project, we aimed to determine whether adult
patients with sepsis admitted through the QEII-HSC-ED
were experiencing delays in the time to administration of
antimicrobials. Secondarily, we aimed to determine whether
selected patient and systemic factors were associated with
antimicrobial administration delays at our institution.

METHODS
Study Design, Setting, and Time Period

This quality improvement project was a single-centre,
retrospective review of health records for patients admitted
between January 1, 2021, and December 31, 2022, through
the ED of QEII-HSC, an adult, tertiary care teaching hos-
pital affiliated with Dalhousie University and located in
Halifax, Nova Scotia. This study was approved by the Nova
Scotia Health Research and Ethics Board (no. 1029063).

Population

All adult patients (16 years of age or older) with an admis-
sion diagnosis of sepsis, as provided by the ED physician,

were included if they had received at least 2 doses of an anti-
microbial regimen initiated in the QEII-HSC-ED. Patients
who received only 1 dose of an antimicrobial, those whose
antimicrobial therapy was intentionally discontinued and
then reinitiated, those who were originally assessed at
another hospital, and those with missing information about
administration of antimicrobials were excluded.

Outcome Measures

The primary outcome was the prevalence of significant
delays in administration of antimicrobials for the first and
subsequent antimicrobial doses. The secondary outcome
consisted of associations between patient or systemic fac-
tors and delays in antimicrobial administration.

Any antimicrobial dose that was administered after the
recommended dosing interval was considered to have been
delayed. Delays were calculated using the following for-
mula: delay = actual interval - recommended interval. In
cases of delay, the following formula was used to calculate
the magnitude of the delay: (actual interval/recommended
interval) x 100, expressed as a percentage. A first-dose
delay was considered significant if the antimicrobial was
administered more than 1 hour after it was prescribed. A
first-dose delay of more than 1 hour was considered signifi-
cant because guidelines recommend that patients receive
antimicrobials within 1 hour of sepsis recognition, since
delays may be associated with increased mortality.!® This
definition of significant delay is also consistent with local
institutional policy on medication administration, which
specifies that antimicrobials are to be administered within
1 hour of an order being placed. Consistent with previous
literature, delays for subsequent doses were considered sig-
nificant either if the delay was greater than or equal to 125%
of the recommended dosing interval*’ (in cases where the
antimicrobial remained the same or the antimicrobial was
changed to an agent with a narrower spectrum of activity)
or if the antimicrobial was administered more than 1 hour
after being prescribed (in cases where a new antimicrob-
ial was added or the antimicrobial was changed to an agent
with a broader spectrum of activity). The recommended
dosing interval for subsequent doses of an antimicrob-
ial was defined as the prescribed interval. If there was no
prescribed interval, the recommended interval was deter-
mined from local antimicrobial dosing recommendations
for the indication and the patient’s estimated creatinine
clearance, calculated using a modified Cockcroft-Gault
equation standardized to 70 kg.?

Data Analysis

Charts of patients with an admission diagnosis of sep-
sis provided by the ED physician during the study period
were identified by Decision Support. These charts were
then manually screened for inclusion by a research assist-
ant (S.S.). The research assistant then collected data from
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the patient charts and the Nova Scotia Health intensive care
unit (ICU) database using a standardized data collection
form in the Research Electronic Data Capture (REDCap)
application. To ensure accuracy, data from 10 charts were
extracted independently by the research assistant and the
principal investigator (K.K.) and compared, with discrep-
ancies resolved by discussion and consensus.

For each patient, the data collected included med-
ical record number, health card number, age, sex, weight,
admission diagnosis, suspected primary site of infection,
and vital signs at triage. Presenting serum creatinine and
lactate, registration date and time, triage date and time, and
Canadian Triage and Acuity Scale (CTAS) score, as well as
date and time of first physician assessment, were also col-
lected. Details of all antimicrobials administered, specific-
ally medication name, dose, route, frequency, time ordered,
and time of administration, were collected until one of the
following occurred: the antimicrobial was administered on
an inpatient unit, the patient was discharged home (directly
from the ED), or the patient died.

The following information related to treatment was
also collected: volume of IV fluids administered in the first
3 hours; use of separate orders for first and subsequent anti-
microbial doses; use of the sepsis order set, which contains
initial antimicrobial orders and timing recommendations;
admitting service; date and time of admission; date and
time of transfer to inpatient unit; and total length of time
in the ED. The patient’s physical location (within the ED)
at the time of each antimicrobial dose was also collected,
because the level of monitoring and staffing ratios vary by
location. Additional information collected included hospi-
tal length of stay, ICU utilization, ICU length of stay, need
for and duration of vasopressors, need for and duration of
mechanical ventilation, and need for new renal replacement
therapy, as well as discharge location or date and the time
and location of death (if the patient did not survive).

Patient characteristics and the primary outcome were
analyzed using descriptive statistics. Differences between
groups were compared using univariate analysis, with non-
parametric methods for continuous variables and the ?
or Fisher exact test for categorical variables. An adjusted
multivariate regression was completed to examine associ-
ations between risk factors and significant delays. The data
were analyzed using SAS software, version 9.4 (SAS Insti-
tute Inc).

Sample Size

All patients admitted between January 1, 2021, and Decem-
ber 31, 2022, who met the inclusion criteria were included.
Previous research indicates that between 19.3% and 54% of
patients with sepsis will experience a significant delay in the
administration of the second dose of antimicrobial.*”° There-
fore, a minimum sample size of 200 patients was required to
detect an event rate of 20% * 10% with 90% confidence.

Data Availability

The data supporting the findings of this study may be avail-
able from the corresponding author upon reasonable request.

RESULTS

Of 319 patient encounters with an admission diagnosis
of sepsis initially identified, 275 patient encounters were
included in data analysis. Of the 44 encounters that were
excluded, 35 involved initial assessment at another hospital,
5 involved patients who received only 1 dose of antimicrob-
ial, and 4 had incomplete antimicrobial administration rec-
ords. Patient characteristics are presented in Table 1.

The 275 patient encounters were associated with a total
of 1208 antimicrobial doses: 275 first doses and 933 subse-
quent doses. The sepsis order set was not used for any of the
patient encounters. Most of the patients (n = 239, 86.9%)
were triaged as having a CTAS score of 1 or 2. Most patients
(n =244, 88.7%) received initial broad-spectrum antimicrob-
ial therapy with either piperacillin-tazobactam (n = 120,
43.6%), ceftriaxone (n = 108, 39.3%), or meropenem (n = 16,
5.8%). Of the 275 patient encounters included in the analy-
sis, 216 (78.5%) had at least one significant dose delay: 135
(49.1%) had a first-dose delay, and 169 (61.5%) had delay of at
least 1 subsequent dose. Of the 275 first doses, 27 (9.8%) were
administered more than 3 hours after being ordered. Nearly
one-third of subsequent doses were significantly delayed
(276/933, 29.6%). The first dose received after transfer to an
inpatient unit was significantly delayed in about one-quarter
of cases (64/269, 23.8%).

Patients who experienced a significant first-dose delay
(Table 2) or a significant subsequent-dose delay (Table 3)
had a statistically significant longer length of stay in the
ED. Medicine patients had a longer median ED length of
stay (1484 minutes) than surgical patients (708 minutes)
or critical care patients (769 minutes). Admission to a sur-
gical service reduced the odds of experiencing a significant
subsequent-dose delay by 75% relative to admission to a
medicine service (adjusted odds ratio [OR] 0.25, 95% con-
fidence interval [CI] 0.08-0.77) (Table 4). No associations
were found between significant first-dose delays and the
first dose being a one-time order or patient location in the
ED (Table 2). Patients who experienced a significant first-
dose delay were not found to experience significant subse-
quent-dose delays more frequently or vice versa (Tables 2
and 3). Patients’ location within the ED was not associated
with significant subsequent-dose delays (Table 3).

DISCUSSION

In this study, a concerning proportion of patients (78.5%)
admitted with sepsis through the QEII-HSC-ED experi-
enced significant delays in administration of both the first
dose (49.1%) and subsequent doses (61.5%) of antimicrobials,
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TABLE 1. Patient Demographic Characteristics and

Descriptive Outcomes

No. (%) of Patients

or Mean = SD

Characteristic or Outcome (n = 275)
Age (years) 67.6 + 17.5
Sex, male 171 (62.2)
Systolic blood pressure (mm Hg) 119.2 £ 26.1
Heart rate (beats/minute) 109.2 +21.4
Temperature (°C) 38.2+1.3
Admission diagnosis
Urosepsis 121 (44.0)
Sepsis (systemic inflammatory response 108 (39.3)
syndrome)
Sepsis (localized) (9.8)
Septicemia 12 (4.4)
Septic shock 7 (25
Reported site of infection
Blood 103 (37.5)
Genitourinary 98 (35.6)
Respiratory 24 (8.7)
Gastrointestinal 17 (6.2)
Skin and soft tissue 16 (5.8)
Cardiovascular 2 (0.7)
Central nervous system 1 (0.4)
Bone and joint 1 (0.4)
Not available 13 (4.7)
Initial antimicrobial administered
Piperacillin-tazobactam 120 (43.6)
Ceftriaxone 108 (39.3)
Meropenem 16 (5.8)
Ciprofloxacin 14 (5.1)
Cefazolin 5 (1.8)
Ertapenem 3 (1)
Vancomycin 3 (1.0)
Metronidazole 2 (0.7)
Caspofungin 1 (0.4)
Fluconazole 1 (0.4)
Cephalexin 1 (0.4)
Clindamycin 1 (0.4)
Time from triage to first antimicrobial dose (hours) 34+24
First antimicrobial dose delayed more than 27 (9.8)
3 hours
Length of stay
In ED (hours) 23.1 +19.8
In hospital (days) 18.5 + 33.2

Volume of fluids administered
In initial 3 hours (mL)
In relation to body weight (mL/kg)

Admission to intensive care unit

Treatment required
Vasopressors
Invasive mechanical ventilation
New renal replacement therapy

In-hospital death

1013.1 £ 933.7
11.3+13.4

31 (11.3)

ED = emergency department, SD = standard deviation.

which may have increased their risk of negative outcomes
and is not in accordance with best practice. The majority of
patients (86.9%) were triaged as having a CTAS score of 1 or
2, meaning they had “threats to life/limb requiring aggres-
sive interventions” or “a potential threat to life, limb or
function, requiring rapid medical intervention”,!? yet they
did not receive potentially life-saving antimicrobials in a
timely manner. We chose to include patients with a phys-
ician’s real-time admission diagnosis of sepsis, rather than
retrospectively identifying patients with sepsis according
to specific criteria, to allow examination of antimicrobial
administration practices as they occurred in a real-world
population of patients at our institution.

Patients who experienced a significant first-dose delay
spent a median of 251 minutes longer in the ED, and those
who experienced a significant subsequent-dose delay spent
a median of 418 minutes longer in the ED, relative to those
who did not experience such delays. Surgical patients had
significantly reduced odds of experiencing a significant
subsequent-dose delay. When ED length of stay (which was
shorter for surgical patients) was removed from the regres-
sion analysis due to collinearity, surgical patients still had
reduced odds of experiencing a significant subsequent-dose
delay relative to medicine patients (OR 0.25, 95%
CI 0.08-0.77). This difference in ED length of stay between
patient populations may be due to the nature of their illness,
as surgical patients would likely be transferred to the oper-
ating room quickly, while medicine patients may be boarded
in the ED due to overcrowding. Antimicrobial administra-
tion delays could be due to several systemic limitations at the
QEII-HSC-ED, such as the complete lack of use of the sep-
sis order set (despite the existence of such an order set), the
need to rely on verbal communication to identify when new
orders for antimicrobials are placed by a prescriber, and the
lack of formal medication administration records in the ED
to identify when subsequent doses of antimicrobials are due.

These findings are consistent with those of previous
studies, which found that patients admitted with sepsis
experienced significant delays in the administration of
subsequent doses of antimicrobials.’-®!! However, patients
admitted with sepsis through the QEII-HSC-ED experi-
enced significant subsequent-dose delays more frequently
than patients in previous studies (61.5% vs 19.3%-54%),*7°
which supports the hypothesis that there may be local sys-
temic factors at the QEII-HSC-ED contributing to this high
rate of antimicrobial administration delays.

Previous studies have shown that inpatients boarded in
the ED experience significant second-dose delays more fre-
quently*” and that ED boarding is associated with increased
odds of experiencing a significantly delayed second dose.®
The current study found that patients who experienced a
significant subsequent-dose delay had a statistically signifi-
cant longer ED length of stay, with patients who experi-
enced a delay spending a median 418 minutes longer in
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TABLE 2. Characteristics of Patients with and without Significant Delay of First Dose

Group; No. (%) of Patients?

All No Delay Delay

Characteristic (n = 275) (n = 140) (n=135) p Valueb
Age (years) (median and IQR) 72 (57-80) 73 (61-81) 71 (55-78) 0.08
Sex, male 171 (62.2) 89 (63.6) 82 (60.7) 0.71
CTAS score (median and IQR) 2 (2-2) 2(2-2) 2 (2-2) 0.25
Time in ED (minutes) (median and IQR) 1020 (622-1667) 913 (542-1560.5) 1164 (684-1932) 0.01
Admitting service 0.27

Medicine 159 (57.8) 80 (57.1) 79 (58.5)

Surgery 89 (32.4) 42 (30.0) 47 (34.8)

Critical care 26 (9.5) 17 (12.1) 9 (6.7)

Data missing 1 (0.4) 1 (0.7) 0 (0.0)
Location in ED 0.39

Pod 1 37 (13.5) 15 (10.7) 22 (16.3)

Pod 2 (resuscitation) 92 (33.5) 48 (34.3) 44 (32.6)

Pod 3 60 (21.8) 31 (22.1) 29 (21.5)

Pod 4 and hallway 69 (25.1) 39 (27.9) 30 (22.2)

Pod 7 6 (2.2) 1 (0.7) 5 (3.7)

Data missing 1 (4.0 6 (4.3) 5 (3.7)
Subsequent delays 0.22

No 106 (38.5) 59 (42.1) 47 (34.8)

Yes 169 (61.5) 81 (57.9) 88 (65.2)
First dose as one-time order 0.72

No 95 (34.5) 47 (33.6) 48 (35.6)

Yes 180 (65.4) 93 (66.4) 87 (64.4)

CTAS = Canadian Triage and Acuity Scale; ED = emergency department; IQR = interquartile range; pod = local term for grouping of beds in the ED, located

in close physical proximity.
aExcept where indicated otherwise.

bFor comparison between the groups with and without delay of administration.

the ED than those who did not experience a delay. Notably,
the current analysis included all subsequent antimicrobial
doses until the patient’s first dose on an inpatient unit, not
only second doses, as in previous studies.

Strengths and Limitations

This study provides objective evidence that patients with
sepsis admitted through the QEII-HSC-ED experienced
significant antimicrobial administration delays. These
results can be used to improve care for this vulnerable
patient population at our institution. This study also pro-
vides a Canadian perspective, based on a publicly funded
system, which may differ from studies conducted in the
United States or in privately funded systems. Hospitals
and health care providers working within publicly funded
systems may have fewer financial or legal incentives to
implement sepsis care bundles within a strict time frame;
therefore, the results of previous studies investigating delays
in administration of antimicrobials for patients with sepsis
may not be representative of practices in publicly funded
Canadian EDs.

This study had several limitations. It involved a single-
centre health records review, and therefore the results may
not be generalizable to other hospitals with different pro-
cesses for identifying and managing patients with sepsis
and for ordering and administering medications. This qual-
ity improvement project focused solely on time to adminis-
tration of antimicrobials and did not examine associations
between delays and patient outcomes, nor did it thoroughly
review the appropriateness of antimicrobial spectrum or
dosing. However, extensive literature shows that delays
of antimicrobial administration in sepsis are associated
with worse patient outcomes,?>> and we found that most
patients (88.7%) in this study had received broad-spectrum
antimicrobials consistent with sepsis guidelines. Due to the
retrospective design, we were limited to examining associ-
ations between patient/systemic factors and antimicrobial
administration delays and could not conclude causation.
The results of this study were dependent on the accuracy
of documentation in handwritten patient records, and rec-
ords with missing or illegible details related to antimicrob-
ial administration had to be excluded. The study took place

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < 2026;79(2):e3830 - https://doi.org/10.4212/cjhp.3830 5


https://doi.org/10.4212/cjhp.3830

TABLE 3. Characteristics of Patients with and without Significant Delay of Subsequent Dose

Group; No. (%) of Patients?

All No Delay Delay

Characteristic (n = 275) (n =106) (n =169) p Value®
Age (years) (median and IQR) 72 (57-80) 72 (59-79) 73 (58-80) 0.68
Sex, male 171 (62.2) 59 (55.7) 112 (66.3) 0.10
CTAS score (median and IQR) 2 (2-2) 2(2-2) 2(2-2) 0.66
Time in ED (minutes) (median and IQR) 1020 (622-1667) 804 (569-1388) 1222 (699.5-1960) 0.004
Admitting service 0.04

Medicine 159 (57.8) 65 (61.3) 94 (55.6)

Surgery 9 (32.4) 37 (34.9) 52 (30.8)

Critical care 26 (9.5) 4 (3.8 22 (13.0)

Data missing 1 (0.4) 0 (0.0) 1 (0.6)
Location in ED 0.49

Pod 1 37 (13.5) 11 (10.4) 26 (15.4)

Pod 2 (resuscitation) 92 (33.5) 32 (30.2) 60 (35.5)

Pod 3 60 (21.8) 26 (24.5) 4 (20.1)

Pod 4 and hallway 69 (25.1) 31 (29.3) 8 (22.5)

Pod 7 6 (2.2 3 (2.8) 3 (1.8)

Data missing 1 (4.0 3 (2.8) 8 (4.7
First dose delayed

Yes 135 (49.1) 47 (44.3) 88 (52.1) 0.22

No 140 (50.9) 59 (55.7) 81 (47.9)

CTAS = Canadian Triage and Acuity Scale; ED = emergency department; IQR =
close physical proximity.
aExcept where indicated otherwise.

bFor comparison between the groups with and without delay of administration.

TABLE 4. Risk Factors for Significant Delay of Subsequent
Doses

0dds Ratio (95% ClI)

Risk Factor Unadjusted Adjusted?
Age 1.002 (0.99-1.02) 1.00 (0.99-1.02)
Sex 0.64 (0.38-1.09) 1.65 (0.98-2.77)
Time in ED 1.00 (1.00-1.001) NA

Admitting service
Medicine (reference) 1.00 1.00
Surgery 0.27 (0.06-0.83) 0.25 (0.08-0.77)
Critical care 1.03 (0.59-1.80) 1.08 (0.63-1.85)

Cl = confidence interval, ED = emergency department, NA = not
applicable.
aMultivariate analysis adjusted for time in ED due to collinearity.

during the COVID-19 pandemic, and the potential effects
of this context should also be considered. The volume of
patients and nursing resources at the QEII-HSC-ED may
have been altered during this period, and there may have
been increased requirements for contact/airborne precau-
tions. All of these factors may have affected the results of
the study. However, the QEII-HSC-ED has frequently been
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interquartile range; pod = local term for grouping of beds in the ED, located in

required to operate at or above maximum capacity, with
limited resources and precaution requirements. Therefore,
we feel that these results are representative of and applicable
to current practices at the QEII-HSC-ED.

Implications

The results of this study highlight an important patient
safetyissue at our institution. Timely administration of anti-
microbials is imperative for patients with sepsis. Although
there is conflicting evidence about the magnitude of the
impact of antimicrobial administration delays in patients
with sepsis, guidelines recommend that when a diagnosis
of sepsis is definite or probable and the patient is in shock,
antimicrobials should be administered within 1 hour of
recognition.'>!3 If the diagnosis of sepsis is less certain but
concern for an infectious cause persists after initial assess-
ment, guidelines recommend administering antimicrobials
within 1 hour if shock is present or within 3 hours if shock
isabsent.! Our findings demonstrate that the QEII-HSC-ED
is not meeting these targets. To improve timely administra-
tion of antimicrobials, we recommend targeted education
and a multidisciplinary re-rollout of the existing sepsis care
directive and order set at QEII-HSC-ED, with the goal of
administering the first dose of antimicrobials within 1 hour
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of sepsis recognition if the patient is in shock. Such initia-
tives have been shown to improve time to administration
of antimicrobials and other important patient outcomes in
patients with sepsis.!"!3> We also recommend implementa-
tion of formal medication administration records in the ED
to improve timely administration of subsequent doses of
antimicrobials.

These results can be used as a baseline for future initia-
tives at our institution aimed at improving time to admin-
istration of antimicrobials in patients admitted with sepsis
through the QEII-HSC-ED.!! Future quality improvement
projects could also be designed to determine whether patients
admitted with sepsis are experiencing delays in sepsis rec-
ognition (time from presentation to diagnosis of sepsis) and
to evaluate whether patients are receiving appropriate anti-
microbial treatment, given the suspected site of infection.

CONCLUSION

Patients with sepsis admitted through the QEII-HSC-ED
experienced significant delays in antimicrobial administra-
tion. Notably, surgical patients were found to have reduced
odds of experiencing a significant subsequent-dose delay.
These findings highlight the need for implementation of
improved processes and protocols, with the goal of improv-
ing timely administration of antimicrobials in patients with
sepsis at the study institution.
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