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ORIGINAL ARTICLE

Sepsis management in a rural
hospital in Northwest Ontario

Abstract

Introduction: A retrospective quantitative study of emergency department (ED)
management of patients diagnosed with sepsis in a rural hospital in northwest
Ontario was conducted to understand the management of sepsis guidelines and
department performance.

Methods: Our study includes all adult ED patients (18+) receiving an ED
diagnosis of sepsis as identified by hospital medical records coding according to
National Ambulatory Care Reporting System diagnostic codes from January 1,
2021 to December 31, 2021. Charts were reviewed for patient demographics, initial
presentation, timing of ED management and outcomes. Statistical analysis involved
descriptive methods.

Results: Twenty-five adults were eligible, 16 female, average age 53.1 years (standard
deviation [SD] =21.9). Mortality rate was 28%. The average age of the 7non-survivors
was 64 (SD = 14.73). Time to nursing assessment averaged 8 min (SD = 7.27); time
to MD assessment was 41 min (SD = 30.93). Canadian Triage and Acuity Scale
scores were urgent or higher in 20 of 23 cases. Retrospective Systemic inflammatory
Response Syndrome scores were elevated in 17/25 cases. Average time to fluids
administration was 85 min (SD = 79.41). Sixteen of the 23 patients with recorded
times of antibiotic delivery received them in 180 min or less.

Conclusion: Patients with sepsis present with a variety of clinical features, and
laboratory findings. Awareness of the urgency of sepsis treatment and an organised
departmental approach is important in the management of potentially septic patients.

Keywords: Emergency department, management, rural, sepsis

Résumé

Introduction: Une étude quantitative rétrospective sur la prise en charge aux
urgences des patients diagnostiqués avec une septicémie dans un hépital rural du
nord-ouest de 'Ontario a été menée afin de comprendre les directives en matiére de
prise en charge de la septicémie et les performances du service.

Méthodes: Notre étude porte sur tous les patients adultes (4gés de 18 ans et plus)
admis aux urgences et ayant recu un diagnostic de septicémie selon le codage
des dossiers médicaux de I'hépital, conformément aux codes diagnostiques du
Systéme national d'information sur les soins ambulatoires (SNISA), entre le
e janvier 2021 et le 31 décembre 2021. Les dossiers ont été examinés afin de
recueillir des données démographiques sur les patients, les premiers symptomes,
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le moment de la prise en charge aux urgences et les résultats. L'analyse statistique a été réalisée a I'aide de

méthodes descriptives.

Résultats: Vingt-cinq adultes étaient admissibles, dont 16 femmes, avec un 4ge moyen de 53.1 ans (écart-type = 21,9).
Le taux de mortalité était de 28%. L’Age moyen des seven patients décédés était de 64 ans (écart-type = 14,73). Le
délai moyen avant |'évaluation infirmiére était de 8 min (écart-type = 7,27); le délai avant 'évaluation médicale était de
41 min (écart-type = 30,9). Les scores de I'échelle canadienne de triage et d’acuité étaient urgents ou supérieurs dans
20 cas sur 23. Les scores rétrospectifs du syndrome de réponse inflammatoire systémique étaient élevés dans 17 cas
sur 25. Le délai moyen avant 'administration de liquides était de 85 min (écart-type = 79,41). Seize des 23 patients
pour lesquels le délai d’administration des antibiotiques a été enregistré les ont recus en 180 min ou moins.
Conclusion: Les patients atteints de septicémie présentent divers signes cliniques et résultats de laboratoire.
Il est important de connaitre |'urgence du traitement de la septicémie et d’adopter une approche organisée au
sein du service pour prendre en charge les patients potentiellement septiques.

Mots-clés: Septicémie, prise en charge, milieu rural, service d’'urgence

INTRODUCTION

with

Descriptions  of

Survival from sepsis improves early
recognition and treatment.!
best practice suggest a 3-h window for initial
assessment and treatment for possible sepsis, and
a recommended ‘1-h bundle’ of investigations and
treatment for septic shock.? The major components
of management are timely investigations with
serum lactic acid, blood cultures and early

fluids and

broad-spectrum antibiotics.! Our study is part

administration of intravenous

of a quality improvement initiative at the Sioux
Lookout Meno Ya Win Health Centre (SLMHC)
in northwest Ontario. We examined the clinical
presentation and timeliness of investigations and
management of adult patients diagnosed with
sepsis in the emergency department (ED).
SLHMC is a 65-bed general hospital with
a catchment population of 30,000, including
25,000 residents among 30 remote First Nations
communities.” Adult and paediatric medicine,
surgery and obstetrics programs are provided
at SLMHC. Patients requiring management
in an intensive care unit (ICU) receive initial
stabilisation before being transferred to a tertiary
care centre. Several road-accessible First Nations
communities and neighbouring towns access the
ED directly or by land ambulance. For patients
from remote communities, emergency care is
started in the community nursing station before a
medevac to Sioux Lookout or directly to an urban
centre if warranted. If there is no onsite physician
available, initial assessment is by community
nursing staff supported by telephone consultation
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by a ‘virtual ED’ physician. Initial blood cultures
and other laboratory samples are generally
collected
antibiotics and transfer.

in-community before intravenous

METHODS

Our study included all adult ED patients (18+)
receiving an ED diagnosis of sepsis as identified
by hospital medical records coding according to
National Ambulatory Care Reporting System
diagnostic codes from January 1, 2021 to
December 31, 2021.* Charts were reviewed by
2 clinical researchers for: Age, sex, timing of
ED management and outcomes. Our data were
limited to ED management; we did not access
pre-hospital data.

Data included timing of RN/MD assessment,
fluid and antibiotic administration and laboratory
measurements: Lactate, white blood count (WBC)
and C-reactive protein (CRP). Clinical data
included temperature, respiratory and heart rates
and blood pressure (BP). Outcomes were survival
and transfer to other facilities. Canadian Triage
and Acuity Scale (CTAS)® scores were recorded
and, while our hospital does not use Systemic
(SIRS)

were

Syndrome
SIRS®
calculated (positive if >2 present: Temp >38

Inﬂammatory Response

scores, retrospective scores

or <36; heart rate >90 bpm; respiratory rate >20
breaths per minute; WBC >12,000 x 10%L).°
Laboratory values were considered abnormal for
white blood cell count (WBC) >12,000 x 10°/L;
lactate >2 mmol/L; CRP >10 mg/L.”

The study was approved by the SLMHC
Research Review and Ethics Committee (#01-23).



RESULTS

In 2021, 34 SLMHC ED charts received a
sepsis-related code; 9 were excluded (4 paediatric,
2 direct admissions from the outpatient day
medicine department to inpatient care, 1
outpatient endometritis, 1 septic arthritis, and
1 patient incorrectly coded as septic). See
Appendix A. Data were collected from the
ED charts of the 25 eligible adults [Table 1].
Sixteen of the 25 cases were female; the average
age was 53.1 years (standard deviation [SD]
= 21.9); approximately one-half (12/25) were
over 60 years, including 10 patients over 70.

The average time to nursing assessment from
registration was 8 (SD =7.27) minutes; time to MD
assessment was 41 (SD = 30.93) minutes. Most
patients (23/25) had a documented CTAS score at
triage, 87% (20/23) of whom were coded as urgent
or higher acuity [Tables 1 and 2]. Retrospective
SIRS scores indicated possible sepsis in
68% (17/25) of cases. The BP of 4 of the 5 patients
with an initial BP <90 mmHg normalised after
initial fluid resuscitation. The 5" patient with
ongoing hypotension was diagnosed with septic
shock and received antibiotics at 53 min and 5 h
of norepinephrine support before transfer to the
regional ICU, where they expired.

All 25 patients had a blood

count, and WBC values were above normal in

Complete

19 cases. Lactate measurements were recorded
in 24 cases and elevated in 12; most lactate
measurements were obtained within 3 h of
registration (19/24) [Table 1], [Figure 1].
CRP was measured in 20 cases and above
normal (>10 mg/L) in 18, including 15 markedly
elevated levels (5100 mg/L) [Table 1].

The average time to initiation of fluids, recorded
in 24 of 25 charts, was 85 min (SD =79.41). The time
to initial antibiotic administration was recorded
for 23 patients; 16 (70%) received broad-spectrum
antibiotics in 180 min or less [Figure 2]. Among
the 7 ‘delayed’ cases, 4 of these presented with
non-urgent, non-septic complaints (anaemia, leg
pain, medication re-order, social admission) and
appeared to have developed signs of sepsis after
their initial ED presentation. Because of these
outliers, we did not calculate the average time to
antibiotic administration and did not include times
beyond 600 min in the analysis. The common
choice of antibiotics was ceftriaxone (7 = 12) and

Table 1. Baseline characteristics

Characteristics Results
Total n 25
Age, years (SD) 53.1(21.92)
Male, n (%) 9 (36)
Female, n (%) 16 (64)
SBP <90 mmHg, n (%) 5(20)
SIRS criteria, n=25 (%)

Temperature

>38° 10 (40)
<36° 0 (0)

HR >90, n (%) 16 (64)

RR >20, n (%) 10 (40)

WBC >12,000, n (%) 19 (76)
SIRS score >2 17 (68)
CTAS scores, n=23, n (%)

1 (resuscitation) 4(17)

2 (emergent) 6 (26)

3 (urgent) 10 (41)

4 (less urgent) 3(13)

5 (non-urgent) 0
Abnormal laboratory values

WBC >12,000, n (%) 19/25 (76)

Lactate >2 mmol/L, n (%) 12/24 (50)

C-reactive protein >10 mg/L, n (%) 18/20 (90)

SD: Standard deviation, SBP: Systolic blood pressure, SIRS: Systemic
inflammatory response syndrome, HR: Heart rate, RR: Respiratory rate,
WBC: White blood cell, CTAS: Canadian Triage and Acuity Scale

Table 2: Assessment and outcomes

Characteristics Results
Mean time to RN assessment, min (SD) 8 (8)

Mean time to MD assessment, min (SD) 41 (31)
Mortality, n=25, n (%) 7 (28)
Transferred to tertiary care centre 11 (44)

SD: Standard deviation, RN: Registered nurse

piperacillin/tazobactam (1 = 11); 2 patients received
clindamyecin plus gentamycin or penicillin.

The mortality rate was 28% (7/25). The
average age of the
64 years (SD = 14.73). They portrayed a range
of laboratory values; 3 had an elevated WBC
with normal lactate, and another 3 had a normal
WBC with elevated lactate values. All 3 had
abnormal CRPs. Results from CTAS triaging and

retrospective calculation of SIRS sepsis screening

7 non-survivors was

scores were disparate: Only 4 cases had both
positive SIRS scores and a CTAS score greater
than urgent.

Eleven patients were transferred to the
regional tertiary care centre, including all 7

NoN-survivors.
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Figure 1: Time to Lactate result. *>600 min was used as
marker for a prolonged time period. **Recommended 3-h
mark for investigating possible sepsis.

DISCUSSION

Recommendations for the management of sepsis
have evolved over the past decade due to a
series of research-driven international consensus
statements by the Surviving Sepsis Campaign.'?
The 28% overall mortality rate for septic patients
treated at the SLMHC ED is within the expected
range of 30%-50%.51

The hallmark of best practices is the early
administration of antibiotics. A 2017 US tertiary
care study documented an increase In septic
shock mortality of 4% for every additional
hour delay.! Current guidelines for possible or
suspected sepsis recommend a 3 h time frame
for lactate measurement, antibiotic and fluid
administration, and a 1-h window for a definitive
initial diagnosis of sepsis, or septic shock (systolic
blood pressure <90 mmHg after initial fluid
resuscitation).!!?

Our average time to MD assessment of
41 min compares to 50 min time in a 2020
study of 3 Ontario community hospitals.'
The times to lactate measurement (19/24)
commonly fell within the 3 h recommended
mark. Timely  antibiotic =~ administration
occurred less often (16/23), including 4 patients
within 60 min; 3 had ongoing antibiotics upon
admission to the ED. Our performance is
likely slower than the average time of 129 min
in Lo’s Ontario study.”” We did not calculate
an average time to antibiotic administration
due to the presence of 3 extreme outliers
who did not initially present with sepsis. The
choice of broad-spectrum antibiotics (pip/tazo,
ceftriaxone) is similar to a recent international
review of ED management.'
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Figure 2: Time to Antibiotic administration. *2600 min was
used as marker for a prolonged time period. **Recommended
3-h mark for investigating possible sepsis.

CTAS acuity scores did not always align
with cases diagnosed with sepsis, presumably
because patients presented at different points
along the clinical sepsis pathway. However, they
were more (87%) consistent with a subsequent
diagnosis of sepsis than SIRS scores which
were specifically developed to assist in the early
identification of sepsis. While our ED does not use
SIRS scoring, we retrospectively calculated these
and found it identified only 68% of septic patients.
In other settings, a positive SIRS score has a
sensitivity of 0.82 (95% confidence interval [CI]:
0.78-0.75), but a low specificity of 0.24 (95% CI:
0.19-0.29)." We note that the BC SIRS scoring
system model uses altered mental state as the
4 criteria, while most centres and this study used
an elevated WBC.!"?

Two other screening tools for sepsis are
also in use with varied results. The Quick
Sequential Organ Failure Assessment screening
was developed to predict survival in an ICU
setting;'® and the National Early Warning Score, a
pre-hospital screening tool developed in the UK."

In our study, patients with the late investigation
and treatment attest to the difficulty in recognising
sepsis. A quality improvement nursing and
physician education initiative is being developed
to prioritise sepsis management. These include
presenting these results at ED team and hospital
grand rounds and considering adopting some of
the available nursing and physician educational
programs developed by Health Quality BC.'
These initiatives combine group training as well
as point-of-care poster material. These will be
important components to Improving care and
achieving recommended 1 and 3-h treatment
guidelines.



results
(810

Early laboratory testing and

contribute to timely diagnosis and treatmen
While SLMHC  has

personnel, many small rural hospitals may not.

on-site  laboratory
Point-of-care testing may be an option for these
hospitals; it has been successfully introduced
in many northern nursing stations and remote
settings.'” In our region, point-of-care serological
had been introduced in several remote First
Nations nursing stations. There has been no
formal evaluation, but physicians find real-time
haematologic and biochemical results provided
by community nurses an important adjunct to
clinical assessments. As commercially available
testing includes WBC, serum lactate and CRP,
its impact on the identification and treatment of
sepsis holds promise.

Our study has several limitations, primarily its
retrospective methodology and small cohort size.
Another limitation is the accepted use of hospital
coding for the identification of cases of sepsis,
which would not capture misdiagnosed cases
or those diagnosed later during their admission.
Other studies use evaluation of prospective
screening tools to identify sepsis and our data is
not directly comparable. We did not have access
to the timeliness of medical transportation from
remote communities or for inter-hospital transfers,
which affect treatment and survival. We used the
time of ED registration as our baseline, rather than
RN assessment time used in other studies, slightly
increasing time assessments. Despite chart review
of ED charts by 2 clinical researchers, some data
were not available. SLMHC ED is unique as it
receives medevac'd patients from remote First
Nations communities and our hospital-based
data does not capture their complete treatment

20,21

pathway.
CONCLUSION

Patients with sepsis presented at the SLMHC ED
with varied clinical features and laboratory results.
Screening tools can support but will not replace
clinical judgement. Awareness of the urgency of
sepsis treatment and an organised departmental
approach are 1mportant in the management of
potentially septic patients. A larger regional
study of sepsis management, including medical
transportation and pre-hospital care, would
further inform the understanding of the care

pathway and areas of improvement, particularly

for patients living remotely.
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Appendix A: Sepsis as main diagnosis in SLMHC ED 2021

NACRS Codes 2021

A400) Sepsis due to Streptococcus, Group A 2
A403) Sepsis due to Streptococcus pneumoniae
A408) Other Streptococcal sepsis

(

(

(

(A410) Sepsis due to Staphylococcus aureus 4
(A4150) Sepsis due to Escherichia coli 3

(A4152) Sepsis due to Serratia 1

(A4158) Sepsis due to other Gram-negative organisms 2

(A418) Other specified sepsis 2

(A419) Sepsis, unspecified 10
Not available 1

Total 25

NACRS: National Ambulatory Care Reporting System, SLMHC: Sioux

Lo

okout Meno Ya Win Health Centre, ED: Emergency department
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