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Evaluating the 
implementation and 
outcomes of a sepsis 

pathway in the emergency 
department

Pourya Pouryahya, Natalie Guiney, Alastair Meyer, Neil Goldie

Although sepsis is well recognised as a 
medical emergency, it can be diffi  cult 
to identify given its various clinical 

presentations. Early recognition and timely 
management, including prompt administra-
tion of antibiotics, has been fundamental in 
improving the mortality related to sepsis. 
These are also key components in interna-
tional guidelines for managing sepsis.1–3

A set of guidelines for sepsis known as 
the Sepsis Pathway (Figure 1) was included 

in a pre-formed pack of equipment and 
introduced in three emergency depart-
ments—Monash Medical Centre (tertiary 
hospital), Dandenong Hospital and Casey 
Hospital (district hospitals) in June 2015. 
This aimed to promote early recognition 
and response to patients with potential 
sepsis. It details steps to assist clinicians 
to: i) recognise, ii) respond and escalate, 
iii) resuscitate and reassess, and iv) refer 
septic patients. After ethics approval the fi rst 

ABSTRACT
AIM: Early recognition and timely management, including prompt administration of antibiotics, has been 
fundamental in improving the mortality related to sepsis. We aimed to study the e� ect of the Sepsis Pathway 
Programme, a set of guidelines for sepsis, on the recognition, early investigation and management of septic 
patients in the emergency department.

METHODS: We conducted a comparative prospective cohort study of patients who presented with 
suspected sepsis pre- and post-implementation of the Sepsis Pathway. Patients where the Sepsis Pathway 
was used were identified and followed prospectively to analyse outcomes. This group was compared to 
a pre-intervention control group who were identified retrospectively before the Sepsis Pathway was 
implemented to determine if there was any di� erence in outcomes.

RESULTS: A total of 109 patients were identified to be septic in the emergency department following the 
implementation of the Sepsis Pathway. Of these, 52 cases involved the initiation and completion of the Sepsis 
Pathway. One hundred and fi� y-seven cases were identified in the pre-intervention group of which 18 cases 
were excluded. The time to antibiotic administration decreased from 182 to 75 minutes (p<0.00001). The 
proportion of cases where antibiotics were given within the hour was higher in the pathway group (36.5% 
vs 8.6%, OR 6.09, 95% CI 2.69–13.81, p<0.0001). Similarly, the time to lactate measurement decreased from 
64 minutes to 54.5 minutes (p=0.0117) and the proportion of cases where lactate was measured improved 
from 64% to 92.3% (p=0.0005). Blood culture rates improved from 79.1% to 100%. 

CONCLUSION: The implementation of the Sepsis Pathway improved time taken to perform investigations 
and manage patients with sepsis. Although it had improved, there was still a delay in recognition of 
sepsis and initiation of investigations and management, demonstrating that further strategies need to 
be employed to reduce poor outcomes associated with sepsis. However, it did not a� ect ICU admissions, 
length of stay or mortality. 
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Figure 1: Sepsis fl owchart checklist.
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Victorian sepsis pathway was developed by 
the Monash health multidisciplinary sepsis 
group. Monash Health is the largest health 
network in the state of Victoria, Australia, 
with an annual emergency department 
network census of about 200,000 presenta-
tions. It comprises of three hospitals: Monash 
Medical Centre (tertiary referral), Dandenong 
and Casey hospitals (district hospitals).

To assist with the recognition of sepsis, 
the guideline includes a checklist of vital 
sign parameters, which vary slightly from 
the well-known Systemic Infl ammatory 
Response Criteria, but are aligned with 
Australian Observation and Response 
Charts.4 The Guideline suggests responding 
to patients with two or more observations 
that fall within the set criteria with a review 
by a senior clinician within 30 minutes. 

The pathway advises collection of blood 
for multiple tests including two sets of blood 
cultures, a venous blood gas and a lactate 
level. However, it also emphasises that 
administration of empirical antibiotics for 
sepsis should not be delayed by investiga-
tions or results (Figure 2). 

The Sepsis Pathway was introduced as 
part of a Sepsis Pack, designed to support 
clinicians in performing the steps outlined 
in the guideline. The Sepsis Pack includes 
equipment for intravenous cannulation 
and intravenous fl uids, as well as for 
collection of blood for culture and lactate 
measurement.

This article evaluates the impact of the 
implementation of the Sepsis Pathway 
Programme on the recognition, early investi-
gation and management of septic patients in 
the emergency department.

Methods
The aim of this pathway was to 

improve recognition of patients with 
sepsis (RECOGNISE) and to initiate early 
management with intravenous fl uid and 
antimicrobial therapy (REACT). The Sepsis 
Pathway was designed with broad inclusion 
criteria to identify sepsis as well as risk 
stratify potential septic patients. There are 
a set of risk factors based on history and 
physical examination to identify high-risk 
patients:

• Immunocompromised/chronic illness/
chemotherapy/radiotherapy 

• Abdominal pain/distension/peritonism
• Indwelling medical device 
• Cough/sputum/breathlessness
• Recent surgery/invasive procedure 
• New onset of confusion/altered LOC/

neck stiffness/headache
• History of fever or rigors 
• Re-presentation within 48 hours 
• Wound infection/cellulitis
• Fall not related to mechanism of 

injury
• Dysuria/frequency/odour
• Age >65yo
This, in conjunction with the analysis of 

the patients’ vital signs can be used to risk 
stratify patients. Vital signs triggering the 
initiation of Sepsis Pathway are as follows:

• Respirations ≤10 or ≥25 per minute
• SpO2 ≤95%
• Systolic blood pressure ≤100mmHg
• Heart rate ≤50 or ≥120 per minute
• Altered LOC or new onset of confusion
• Temp <35.5 °C or >38.5 °C
High-risk patients are identifi ed if: 
• Lactate ≥4mmol/L
• Immunocompromised
• SBP ≤90mmHg
• Base excess <-5.0
After identifi cation of a septic or poten-

tially septic patient, the pathway is strictly 
followed. 

An explicit Sepsis Data Collection Form to 
assess the effect of the Sepsis Pathway was 
added to Sepsis Packs at Casey Hospital, 
a district hospital with mixed emergency 
department (adults and paediatrics) with 
about 60,000 presentations annually. A 
comparative prospective cohort study of 
patients presenting with suspected sepsis 
pre- and post-implementation of the Sepsis 
Pathway was then conducted. This was 
in conjunction with multidisciplinary 
Monash Health sepsis pathway development 
programme, which was approved by the 
ethics committee. From June to December 
2015, data was collected prospectively for 
patients who were identifi ed in the emer-
gency department to have potential sepsis. 
The outcomes were measured for groups 
where the Sepsis Pathway was used and 

ARTICLE



39 NZMJ 21 August 2020, Vol 133 No 1520
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Figure 2: Sepsis management plan.
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not used. Cases where a diagnosis of sepsis 
was missed in the emergency department 
were identifi ed through a search of elec-
tronic medical records (EMR) looking for 
all patients subsequently diagnosed with 
sepsis as well as those that had documented 
positive blood cultures during admission. 
Those with growth on blood culture of a 
gram-positive cocci were excluded from this 
group as they were considered false posi-
tives due to likely contamination.

These groups were compared to a 
control group which included patients 
with suspected sepsis who presented to the 
same emergency department from June to 
December 2014, a year prior to the imple-
mentation of the Sepsis Pathway. These 
patients were identifi ed through a search 
of EMR looking for patients who were 
diagnosed with sepsis in the emergency 
department. Those cases that were missed 
in the emergency department were also 
included. They were identifi ed through 
a search of the EMR looking for patients 
diagnosed with sepsis throughout their 
admission or those had positive blood 
cultures during admission. Similar to above, 
false positives were duly accounted for 
and excluded as any growth of gram-pos-
itive cocci were considered most likely 
contaminated samples. We compared the 
control group (2014) to the group of patients 
specifi cally placed on the Sepsis Pathway 
(2015), as well as those that were missed 
and later identifi ed through EMR during the 
intervention period. Patients <18 years old, 
those who were already taking a course of 
antibiotics as an outpatient prior to their 
presentation and those that were trans-
ferred to other hospitals during admission 
were excluded from the study. 

The following data was collected:
• Date of birth
• Triage time and date
• Triage category
• Presenting problem at triage
• Time to antibiotic from time of triage
• Time to lactate measurement from 

time of triage
• Number of cases where blood cultures 

were taken
• Number of intensive care admissions

• Length of intensive care admission
• Length of hospital admission 
• In-hospital mortality
Analysis included the calculation of 

odds ratios with 95% confi dence intervals 
according to Altman and p-values using 
Fisher’s exact and t test. Statistical signifi -
cance was defi ned as p<0.05. 

Results 
Following the introduction of the Sepsis 

Pathway, a total of 109 patients were iden-
tifi ed to be septic, either at presentation in 
the emergency department or throughout 
admission during the study period of 15 June 
to 31 December 2015. Of these, 52 cases were 
identifi ed prospectively to be septic through 
the initiation and completion of the Sepsis 
Pathway Collection Form. This group will be 
referred to as the ‘Sepsis Pathway’ Group. It 
also includes patients who were identifi ed 
and treated as septic, and subsequently 
transferred to intensive care unit from the 
emergency department. The remaining 
cases were either those identifi ed with 
sepsis in the emergency department but 
were not treated with the Sepsis Pathway 
or those that were missed and identifi ed 
to be septic throughout their admission. 
These groups were identifi ed to have sepsis 
through a retrospective search of the EMR 
using positive blood cultures collected on 
presentation or during their admission. The 
missed cases that had gram-positive cocci 
grown on blood culture were excluded as 
they were presumed to be contaminated 
samples and could bias the data. This 
group will be referred to as the ‘Missed 
Cases Group’. The pre-intervention control 
group included 139 patients who presented 
from 15 June to 31 December 2014. They 
were either identifi ed in the emergency 
department to be septic, were documented 
as septic during their admission or had a 
true positive blood culture, again excluding 
any cases that could be contaminated (gram 
positive cocci growth on blood culture).

The Pre-intervention Control Group (2014) 
had a median age of 78 (IQR 56–91). Patients 
in the ‘Sepsis Pathway Group (2015)’ and the 
‘Missed Cases Group (2015)’ had a median 
age of 67 (IQR 53.75–81) and 69 (IQR 50–84), 
respectively. 
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Figure 3: Breakdown of the septic patients for both the control and intervention group.

In the study period prior to the imple-
mentation of the Sepsis Pathway, there was 
a signifi cantly lower proportion of septic 
patients who were triaged as Category 1 
according to the Australasian Triage Scale 
(ATS) from no cases in the pre-intervention 
period to three cases in the Sepsis Pathway 
Group (0% vs 5.8%, p=0.0193).5

The three most common presenting 
problems in all groups were ‘febrile/PUO’ 
(17.8% of all cases), ‘shortness of breath’ 
(13.9% of all cases) and ‘generally unwell’ 
(15.4% of all cases). 

The median time to antibiotic admin-
istration in the Sepsis Pathway Group 
improved signifi cantly compared to the 
Control Group (75 minutes vs 182 minutes, 
p<0.00001). The proportion of patients who 
received antibiotics within 60 minutes of 
triage was greater in the Sepsis Pathway 
Group than in the pre-intervention group 
(36.5% vs 8.6%, OR 6.09, 95% CI 2.69–13.81, 
p<0.0001). 

Similarly, the median time to lactate 
measurement was signifi cantly shorter in 
the Sepsis Pathway Group compared to the 

pre-intervention group (54.5 minutes vs. 64 
minutes, p=0.0117). A greater proportion 
of patients had their lactate measured 
within 60 minutes of triage in the Sepsis 
Pathway Group than in the pre-intervention 
group and this was statistically signifi cant 
(53.8% vs 27.3%, OR 2.86, 95% CI 1.49–5.49, 
p=0.0016). 

Serum lactate levels were tested more 
often in the Sepsis Pathway Group than in 
the Control Group (92.3% vs 64.0%, OR 6.74, 
95% CI 2.30–19.80, p=0.0005). Blood cultures 
were sent in all of the cases that utilised 
the Sepsis Pathway; 20.9% of the cases in 
the pre-implementation group did not have 
blood cultures taken during their admission. 

There was an increase in the rate of ICU 
admission in the Sepsis Pathway group 
when compared to the pre-intervention 
group; however, this was not statistically 
signifi cant (28.8% vs 16.5%, OR 1.94, 95% CI 
0.92–4.09, p=0.0823). 

No signifi cant differences were seen 
between the groups when looking at the 
median length of stay in ICU, length of 
hospital admission or mortality. 
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Figure 5: Antibiotics administered within the hour.

Figure 4: Comparison of the triage categories.

Table 1: The three most common presenting problems.

Three most common presenting 
problems

Pre-intervention 
(2014) 
n=139

Sepsis Pathway 
(2015)
n=52

Missed cases
(2015)
n=17

Pyrexia of unknown origin: n (%) 20 (14.4%) 11 (21.2%) 6 (35.3%)

Shortness of breath: n (%) 19 (13.7%) 8 (15.4%) 2 (11.8%)

Generally unwell: n (%) 19 (13.7%) 11 (21.2%) 2 (11.8%)
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Table 2: Median time to antibiotics administration and lactate measurement. 

Pre-intervention 
(2014) 
n=139

Sepsis pathway 
(2015)
n=52

Missed cases 
(2015)
n=17

Median time to antibiotic: minutes 
(IQR)

182 
(110–337)

75 
(46.25–115.5)

154 
(100–301.5)

Median time to lactate measurement: 
minutes (IQR)

64 
(30.25–187.75)

54.5 
(27.25–89)

58 
(43–74.5)

Table 3: Number of blood culture and lactate done in each group. 

Pre-intervention 
(2014) 
n=139

Sepsis pathway 
(2015)
n=52

Missed cases 
(2015)
n=17

Lactate level measured 89 (64.0%) 48 (92.3%) 9 (52.9%)

Blood cultures taken 112 (80.1%) 52 (100%) 17 (100%)

Figure 6: Lactate measured within the hour.

Table 4: ICU admission rates and length of stay, hospital length of stay and mortality comparison.

Pre-intervention 
(2014) 
n=139

Sepsis pathway 
(2015)
n=52

Missed cases 
(2015)
n=17

ICU admission: n (%) 23 (16.5%) 15 (28.8%) 1 (5.9%)

Median ICU LOS: days (IQR) 3 (2–6) 4 (2–7) 3

Median Hospital LOS: days (IQR) 6 (4–10) 6.5 (4–9) 7 (5–12.5)

Mortality: n (%) 9 (6.5%) 7 (13.5%) 2 (11.8%)
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Discussion 
Recognition of sepsis and the importance 

of prompt management appear to have 
improved following the introduction of the 
Sepsis Pathway Flowchart. This is demon-
strated by the reduction of missed cases in 
the emergency department following the 
implementation of the Sepsis Pathway when 
compared to the pre-implementation phase 
(69.1% vs 20.5%). This decrease could be 
due to the guideline being presented as a 
checklist to medical staff, allowing doctors 
to follow it easily even when they are 
unsure. Though there is a decrease in the 
number of missed cases after the imple-
mentation of the Sepsis Pathway, there is 
still room for improvement. False negatives 
remain with non-specifi c presentations or 
early presenting features not covered by 
the checklist. Additionally, in 2015, more 
patients were triaged as Category 1 and 2 
compared to prior to the implementation of 
the Sepsis Pathway (38.5% vs 22.3%). Being 
classifi ed in a more urgent Triage Category, 
these patients are more likely to be seen by 
a clinician earlier and subsequently, inves-
tigation and management may be initiated 
earlier. Previous sepsis quality improvement 
programmes have also resulted in increases 
in the number of patients in higher urgency 
triage categories, such as ATS 1 or 2, and 
there were also reciprocal reductions in less 
urgent triage categories.5

In sepsis, delay in administration of 
appropriate antibiotics is associated with 
increased mortality. Commencing appro-
priate antibiotic therapy as soon as possible 
in septic patients is ideal, with international 
guidelines recommending one hour as a 
reasonable minimal target.3,7 The median 
time to antibiotic administration was 
shorter in the Sepsis Pathway Group with 
signifi cantly more patients receiving anti-
biotics within 60 minutes of being triaged. 
However, the median time remained 
suboptimal even after the introduction of 
the Sepsis Pathway with 64.5% of antibiotic 
administration times exceeding the target of 
60 minutes. 

There has been a recent change in the 
classifi cation of sepsis, with the intro-
duction of the sepsis 3 criteria. Lactate 
levels are included in the clinical criteria 
for septic shock as they an important indi-
cator of illness severity and therapeutic 

response.8 Not only was there a signifi cant 
increase in the rate of lactate measurement 
in the Sepsis Pathway Group compared to 
the Control Group (92.3% vs 64%, OR 6.74, 
95% CI 2.30–19.80, p=0.0005), but the time to 
lactate measurement was also shorter; the 
median time to lactate measurement was 
54.5 minutes in the Sepsis Pathway Group 
compared to 64 minutes in the control 
group. Also, the proportion of patients who 
had their lactate measured within the target 
of 60 minutes after triage almost doubled 
from 27.3% prior to the pathway to 53.8% 
in the Sepsis Pathway Group (OR 2.86, 
95% CI 1.49–5.49, p=0.0016). Blood culture 
collection rates were also signifi cantly 
higher in the Sepsis Pathway Group with 
blood cultures performed on all patients in 
the group. This indicates that staff may have 
been prompted to perform lactate levels 
and blood cultures by the complementary 
Sepsis Pack, which included equipment 
for intravenous cannulation, lactate 
measurement and blood cultures. 

The initial investigation and management 
with antibiotics of septic patients improved 
when the Sepsis Pathway was used. 
However, this did not have a signifi cant 
effect on outcomes such as duration of ICU 
admission and length of hospital stay. There 
was also an increase in mortality and ICU 
admission rates in septic patients where the 
Sepsis Pathway was used; however, this was 
not statistically signifi cant. 

The predominant presenting problems 
both pre- and post-protocol were non-spe-
cifi c, including fever/pyrexia of unknown 
origin, shortness of breath and generally 
unwell. More timely recognition of potential 
sepsis in these patients may lead to further 
improvements in time to antibiotic and 
investigation, with subsequent improve-
ments in ICU rates and mortality.1,2

The moment a patient presents to the 
emergency department, they are classifi ed 
into a Triage Category, which affects how 
quickly they are seen by a clinician in the 
department. A greater index of suspicion 
that patients are potentially septic, espe-
cially in those with non-specifi c presenting 
problems, may lead to expedition of their 
investigation and management, including 
allocation to more urgent triage categories. 
This has a fl ow-on effect as these patients 
are likely to be seen by a clinician earlier, 
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have investigations performed more 
promptly and receive empirical antibi-
otics earlier. This effect should be further 
evaluated to see whether the introduction 
of the Sepsis Pathway and its effect on the 
Triage Category has a causational effect on 
antibiotic administration times and time 
to investigations. Further work is required 
to examine the confounding effect of a 
generally higher triage category on time to 
antibiotics and investigations.

Additionally, the Sepsis Pathway, as afore-
mentioned should risk stratify patients. This 

will ensure that cases that are more severe 
are prioritised. Although patients that were 
septic were identifi ed, further investiga-
tions should be explored in future studies to 
assess the degree of organ dysfunction that 
has occurred as a result of sepsis. Markers 
of organ and tissue dysfunction such as 
those included in the SOFA score (eg, serum 
creatinine, bilirubin and platelet count) may 
be useful in determining the risk of adverse 
outcomes. This could be included in further 
studies9  (Table 5).

Table 5: Summary.

Pre-intervention 
(2014) 
n=139

Sepsis pathway 
(2015)
n=52

Missed cases 
(2015)
n=17

Triage category: n (%)

1 0 (0%) 3 (5.8%) 0 (0%)

2 31 (22.3%) 17 (33%) 5 (29.4%)

3 89 (64.0%) 30 (58%) 11 (64.7%)

4 19 (13.7%) 2 (3.8%) 1 (5.9%)

5 0 (0%) 0 (0%) 0 (0%)

Most common presenting problems: n (%)

Pyrexia of unknown origin n=37 (17.8%) 20 (14.4%) 11 (21.2%) 6 (35.3%)

Shortness of breath 
n=29 (13.9%)

19 (13.7%) 8 (15.4%) 2 (11.8%)

Generally unwell 
n=32 (15.4%)

19 (13.7%) 11 (21.2%) 2 (11.8%)

Median time to antibiotic: minutes (IQR) 182
(110–337)

75
(46.25–115.5)

154
(100–301.5)

Antibiotics administered in ≤1 hour from 
triage: n (%)

12 (8.6%) 19 (36.5%) 2 (11.8%)

Median time to lactate measurement: 
minutes (IQR)

64 
(30.25–187.75)

54.5 
(27.25–89)

58 
(43–74.5)

Lactate measured in ≤1 hour from triage: 
n (%)

38 (27.3%) 28 (53.8%) 4 (23.5%)

Lactate level measured 89 (64.0%) 48 (92.3%) 9 (52.9%)

Blood cultures taken 112 (80.1%) 52 (100%) 17 (100%)

ICU admission: n (%) 23 (16.5%) 15 (28.8%) 1 (5.9%)

Median length of stay in ICU: days (IQR) 3 (2–6) 4 (2–7) 3

Median length of stay in hospital: days 
(IQR)

6 (4–10) 6.5 (4–9) 7 (5–12.5)

Mortality: n (%) 9 (6.5%) 7 (13.5%) 2 (11.8%)
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Limitations
This study was conducted at a single 

health service across three sites and is 
subsequently limited by a small study 
size. As with other quality improvement 
programmes and especially in the emer-
gency department where staff turnover is 
high, the improved outcomes may also be 
related to other factors. Staff experience, 
knowledge of sepsis and the recent sepsis 
recognition awareness training within 
the hospital are potential confounders. 
Moreover, this study was conducted after 
the Monash Health Sepsis Pathway Project 
was established. Naturally as a result of 
this, there was some delay in publishing the 
results obtained.

Our data collection involved the time anti-
biotics were given but did not include the 
time antibiotics were prescribed. Without 
knowing the time a decision was made to 
give antibiotics, it is diffi  cult to identify the 
cause of the delay in antibiotic adminis-
tration. This could be due to the antibiotics 
not being prescribed early enough or due to 
a delay in administration. Additionally, data 
collection did not include time from onset of 
symptoms to presentation to the emergency 
department as this was not always docu-
mented. Ideally, this should be considered 
as this will impact on results. Similarly, the 
origin of sepsis was also not often known 
and therefore could not be analysed as a 
variable that may affect outcomes.

Septic patients were also not separated in 
terms of antibiotic protocol used, however 
this can be considered in further study.

As the selection of patients in the control 
group is retrospective in nature, identifi -
cation of patients is subject to selection bias. 
This is demonstrated by a slight difference in 
age between the pre-intervention group and 
Sepsis Pathway and Missed Cases groups. 
We recognise that age could be a confounder 
as a result. We attempted to reduce this bias, 
however by ensuring that all cases that were 
identifi ed through blood cultures were not 
false positives. 

Due to the importance of quick biomarker 
results in this critically unwell septic cohort, 
venous blood gas lactate was used in this 
study. The accuracy of lactate measurement 
might vary based on the sample site, 
however strong correlation between 
arterial, central vein and peripheral vein 
lactate as well as other parameter with 
laboratory blood tests was demonstrated in 
previous studies.10,11

 Conclusions
Implementation of the Sepsis Pathway 

led to earlier recognition, the lactate 
being measured more often and earlier 
administration of antibiotics in patients 
presenting to the emergency department 
with suspected sepsis. Nonetheless, this did 
not infl uence frequency of ICU admission or 
hospital length of stay.

There are still delays in the recognition 
of sepsis and initiation of investigation 
and management. Further evaluation of 
the Sepsis Pathway in a larger multi-centre 
study, also evaluating duration from the 
time a patient is fi rst seen by a clinician 
rather than from triage, is warranted.
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