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Background: This audit aims to assess the care of sepsis at Goulburn Valley Health against
national benchmarks and sepsis protocol to provide insight into improving sepsis care. Secondary
objectives also investigate the relationships among various factors and sepsis care, enabling a deeper
understanding that can inform future studies.

Method: The audit was conducted at Goulburn Valley Hospital, Shepparton, in the Emergency
Department (ED). Retrospective review of electronic and paper medical records of patients diagnosed
Keywords: with sepsis. Participants included patients admitted with sepsis or septic shock to the ED between
Sepsis 01/01/2023 and 31/03/2023. Key measurements include adherence to the local sepsis guideline
pathway, time from triage to IV fluids, time from triage to IV antibiotics, and compliance with
eTG (electronic therapeutic guidelines) when administering initial treatment to patients. Further
measurements include analysing triage-to-blood culture times, lactate trends, and adequacy of fluid
resuscitation.

Results: Median time of fluid resuscitation from triage to ED admission was 51 minutes [IQR: 32-91.5
minutes]. Median time of antimicrobial infusion from triage to ED admission was 68 minutes [IQR:
48-117]. 59% of patients received appropriate antimicrobial coverage, whilst 41% did not.
Conclusion: The median times for infusion compared favorably with the national pilot under our
definitions; however, differences in time-zero, selection, and small sample size limit direct compara-
bility. Substandard antimicrobial coverage during sepsis treatment was noted. Improvements in sepsis
management are recommended based on the findings, including adding a sepsis bundle dashboard and
further integrating antimicrobial stewardship.

Quality improvement

Emergency medicine

Antimicrobial therapy
Clinical audit

the SIRS criteria and includes clinical indicators such as respira-
tory rate, heart rate, temperature, and white cell count. The SIRS
criteria resulted in earlier identification in greater than 50% of
patients within a median time of 26 minutes [IQR 0,119 minutes]
compared to gSOFA with a median time of 113 minutes [IQR 60,
251 minutes] or equivalent (54.7% vs 42.3%, p<0.001) [4]. The
prompt sepsis identification provided by SIRS in the emergency
department would affect patient management [5]. Other criteria,
such as gSOFA, may be used in the emergency setting to determine
organ dysfunction, but it is recommended to use it in conjunction

1. Introduction

Sepsis is defined as a time-critical medical condition that arises
when the body’s immune response to an infection causes damage to
tissue and organs [1, 2]. In 2017, there were approximately 55,251
cases of sepsis with 8,700 related deaths due to sepsis. The direct
economic burden of sepsis amounts to 700 million dollars annually
within the Australian healthcare system [1]. The significance of
sepsis as a medical condition with high morbidity and mortality
means that evidence-based standards of sepsis management are

pivotal in providing better patient health outcomes [3]. The ra-
tionale for completing this audit at Goulburn Valley Health is to
review current standards of sepsis management in the Emergency
Department and to provide insight into the clinical improvement of
local sepsis protocols.

The benchmark criteria used to determine sepsis cases are the
Goulburn Valley Health sepsis protocol form, which is similar to
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with SIRS for identification and prognosis.

Within the Australian regional context, a further study investigated
the appropriateness of antimicrobial prescribing for patients. It
was found that inappropriate prescribing in sepsis was higher in
regional health centres compared to metropolitan centres (24.0%
vs. 22.1%; P <0.001) [6]. The audit will investigate whether a
regional hospital such as Goulburn Valley Health has a high rate
of inappropriate antimicrobial prescribing.

2. Method

The study will be a single-hospital, retrospective observational
study involving patients admitted to Goulburn Valley Health
(GVH) in Victoria, Australia. Patients who presented to the Emer-
gency Department (ED) from 01/01/2023 to 31/03/2023 will be
included. The patient group will consist of all adults aged 18 and
above, formally diagnosed on the patient’s ED discharge summary


https://doi.org/DOI:10.71079/ASIDE.HS.112725241
https://asidejournals.com/index.php/Health-Sciences
https://doi.org/10.71079/ASIDE.HS.112725241
https://orcid.org/0009-0004-5021-9497
jahin.ahmed01@gmail.com
https://www.asidehealthcare.org/
https://www.asidehealthcare.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://asidejournals.com
https://doi.org/10.71079/ASIDE.HS.112725241

DOI:10.71079/ASIDE.HS.112725241

ASIDE Health Sciences 29

with “sepsis” or “septic shock™ as per the treating clinician, and
triaged as Category 2 as per the Australasian Triage System. Patient
sepsis status will be determined using the SIRS criteria, which co-
incides with the hospital’s sepsis protocol. Patients not included are
paediatric patients (under 18 years of age) and patients triaged to
other categories other than Category 2. Completion of local sepsis
protocol forms involves initiating the form at triage and completing
it within 60 minutes, clearly marking sepsis criteria as fulfilled,
completing the primary survey sheet, and obtaining the signature
of either the bedside nurse or the treating clinician. Patients were
also grouped by demographic factors, including age, which was
further categorised into three age groups: under 65 inclusive, 65-
75 exclusive, and 75 and over inclusive. Patients were separated by
immunocompromised state, which included the following causes:
chronic kidney disease (CKD), malignancy from all causes, type
1 and type 2 diabetes, all infectious sources, systemic diseases
including rheumatoid arthritis (RA), and inflammatory bowel
disease (IBD). The time from triage to admission for fluid infusion,
antibiotic infusion, and blood culture (BC) collection will involve
recording the time from first contact at triage until the recorded time
of fluid infusion as per hospital documentation, the recorded time
for antibiotic infusion as per the medication chart, and the recorded
time of BC collection as per pathology records, respectively. The
patient’s length of stay (LOS) was measured from formal admission
to the ED until the recorded time of discharge from the ED, wards
(including surgical and medical), or the intensive care unit (ICU).
Lactate levels were recorded from the initial pathology blood draw
to form the “initial” lactate values, and the subsequent lactate
value was recorded as the “serial” lactate value. Fluid resuscitation
volume was calculated as the crystalloid fluid (only 0.9% normal
saline was considered) infused over a period of three hours at a rate
of 30ml/kg, as either maintenance or bolus doses.

Patient information from Goulburn Valley Health will be collected
from the electronic Health Information System (HIS) and accessed
and stored electronically on the local GVH intranet. Information
to be collected will include a combination of quantitative and
qualitative data, such as sepsis protocol charts, fluid balance charts,
medication charts, blood culture reports, PROMPT (Policies and
Procedures) guidelines as per Goulburn Valley Health, and patient
demographic details, including sex and age. Outcome measure-
ments, including length of stay and immunocompromised state,
were extracted from the patient database. National guideline infor-
mation will be derived from the Sepsis Medical Record Review
conducted by the Australian Commission on Safety and Quality in
Health Care (ACSQH) [7]. Antimicrobial adherence information
was gathered from the regional audit review completed by Bishop
etal [6].

Patient information will be collected and organised into several
variables in a spreadsheet using Microsoft Excel (2019), and statis-
tical calculations will be performed in GraphPad Prism 8. The tools
to be used will depend on the objective. Given the small sample
size and presence of outliers in the results, non-parametric analysis
will be utilised. The primary objective results will be presented
as median values with interquartile ranges, along with confidence
intervals based on the Hodges-Lehman estimator at approximately
95% confidence. To compare categorical values, a chi-squared test
will be used. The Mann-Whitney U test and the Kruskal-Wallis test
with subsequent Dunn’s multiple comparison test will be utilised
for multiple-group analysis. A p-value of <0.05 is used to signify
statistical significance. Once the statistical analysis is complete, the
data will be used for presentation and reporting of the findings.
Once the collected information is no longer used for the clinical
audit, it will be disposed of in accordance with local guidelines.

2.1. Ethics Statement

Due to the nature of the clinical audit (Quality improvement
audit), it will be a low-risk/negligible project. Information will be
collected through a data request monitored by the hospital’s ethics
department, which has received approval from the research and
ethics department. Data will be utilised and stored on the local
hospital intranet for the duration of the project. Patient results post
statistical calculations will be deidentified in line with the hospital’s
research policy. A waiver has been obtained from the local hospital
Human Research Ethics Committee (HREC) in accordance with
NHMRC Ethics guidelines.

3. Results

During the study period from 1 January 2023 to 31 March 2023,
117 patients were diagnosed with sepsis in the Emergency De-
partment, of whom 78 met the study criteria. The average age of
the participants was 69 years (95% CI 65-74), with an age range
from 23 to 100 years. Age distribution revealed 20 participants
under 65 (26%), 15 between 65 and 75 (19%), and 43 above
75 (55%). Regarding sex distribution, 32 females (41%) and 46
males (59%) participated. 40 participants (51%) were classed as
immunocompromised. Of the 40 participants, 16 (40%) were im-
munocompromised due to malignancy from all causes, 23 (58%)
due to CKD, 11 (28%) due to either type 1 or type 2 diabetes, and 3
(8%) due to systemic diseases. The median length of stay was 5298
minutes [IQR 4224-7290], with 49/78 (63%) of patients admitted
from the ED to specialty inpatient wards, 18/78 (23%) admitted to
the intensive care unit (ICU), and 11/78 (14%) discharged from the
ED directly after 24 hours.

Of the 78 patients, 81% (n = 63) met local sepsis protocol criteria
for sepsis. Of the 63 patients that were diagnosed as sepsis accord-
ing to local sepsis criteria, 57% (n=36) of local sepsis protocol
forms were completed appropriately and promptly, and 43% (n=27)
were either partially completed or not completed at all [Figure 1].

The national median time for fluid resuscitation from triage to
ED admission was 72 minutes, according to the National Pilot
Study. Data collated from the hospital show that the median time
of fluid resuscitation from triage to ED admission was 51 minutes
[IQR: 32-91.5 minutes]. Data from the National Pilot Study shows
that the median time of antimicrobial infusion from triage to ED
admission was 91 minutes. In comparison, the hospital median
time of antimicrobial infusion from triage to ED admission was
69 minutes [IQR: 48-117]. The median time for blood culture
collection was recorded at 28 minutes [IQR: 27-39]. The median
fluid resuscitation volume over the three hours from triage was
1000ml [IQR 1000-1500]. Initial lactate reading was recorded for
77/78 of the participants with a value of 1.6 [IQR 1.4-2.0], with
serial lactate levels at 1.6 [IQR 1.3-1.9]

The choice of antimicrobials used was determined from national
eTG guidelines. As per the National Pilot Study for sepsis, 85%
of patients audited had received adequate antimicrobial coverage
based upon a provisional diagnosis of sepsis and an initial source
(except where cases were diagnosed as sepsis of unknown origin).
7.5% of patients from the audit group did not receive adequate
coverage, and another 7.5% of patients were unable to be assessed
within the study. When compared to hospital data collated, 59% of
patients were given appropriate antimicrobial coverage, with 41%
of patients not receiving adequate coverage.

Through Kruskal-Wallis analysis with Dunn’s multiple comparison
test, analysis of age and multiple sepsis bundle factors, including


https://doi.org/DOI:10.71079/ASIDE.HS.112725241
https://asidejournals.com/index.php/Health-Sciences

DOI:10.71079/ASIDE.HS.112725241

ASIDE Health Sciences 30

Table 1: Depicts the categorisation of patient demographic information into groups based on sex, age, and immunocompromised status. A
descriptive analysis of the study’s primary and secondary objectives is presented below.

Characteristic N (%)

Age (total) 78/78

Age (<65) 20/78 (26%)
Age (65-75) 15/78 (19%)
Age (75+) 43/78 (55%)
Sex - Female 32/78 (41%)
Sex - Male 46/78 (59%)
Immunocompromised (total) 40/78 (51%)
malignancy from all causes 16/40 (40%)
CKD 23/40 (58%)
type 1 and type 2 diabetes 11/40 (28%)
systemic diseases including RA and IBD 3/40 (8%)
Time from triage to antibiotic infusion in 60 minutes 27178 (35%)
Time from triage to fluid infusion in 60 minutes 26/78 (33%)
Sepsis form completed 36/63 (57%)
Antibiotic criteria met 43/78 (55%)
Length of inpatient stay 76/78 (97%)
Wards (all specialties included) 49/78 (63%)
ICU (intensive care unit) 18/78 (23%)
Emergency department 11/78 (14%)
Lactate — initial level 77178 (99%)
Lactate — serial 50/78 (64%)
Time from triage to blood culture In 60 minutes 76/78 (98%)
Fluid resuscitation volume 66/78 (85%)

Mean (95% CI) Median (IQR)
69 (65-74) -

- 68.50 (62-80) minutes
- 50.50 (39-69) minutes

- 5298 (4224-7290) minutes

- 1.6 (1.4-2.0)

- 1.6 (1.3-1.9)

- 28 (27-39) minutes

- 1000 (1000-1500) ml

CKD, Chronic Kidney Disease; RA, Rheumatoid Arthritis; IBD, Inflammatory Bowel Disease; ICU, Intensive Care Unit.

Sepsis protocol form completed (n=27)

Not diagnosed as sepsis (n=15)

iagnosed with sepsis (n=63)

Sepsis protocol form completed (n=36)

Figure 1: The figure to the right depicts the proportion of patients (n=78) diagnosed with sepsis in the audit as per the sepsis protocol. Amongst patients
diagnosed with sepsis, the nested pie chart to the left depicts the proportion of diagnosed cases with either completed or partially/uncompleted sepsis protocol

forms.

fluid infusion times, antibiotic infusion times, blood culture collec-
tion times, and fluid resuscitation volume. There were insignificant
age differences across the antibiotic, fluid infusion, blood culture
collection, and fluid resuscitation volume categories. There was a
significant difference in length of stay between the three groups
(H(2) = 14.94, p = 0.0006), specifically between the under 65 and

65-75 age groups (p = 0.0106) and between the under 65 and over
75 age groups (p = 0.0007). There was also a statistically significant
difference in lactate levels (H(2) = 6.179, p = 0.0455), specifically
between the under-65 and 65-75 age groups (p = 0.048). Further
values are summarised in the table below.
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Table 2: Sources of sepsis and adherence to guideline antibiotic therapy (n=78)

Sepsis Source Diagnosis of source

Guideline Treatment for Source (Tazobactam +

Number of patients

from study data (n) Piperacillin as default for febrile neutropenia) treated with antibiotics as
per Guideline (n, %)
All sources (From Sepsis study) 147/159 N/A 135/147, 92%
Respiratory 27/78 Ceftriaxone + Azithromycin 22/27, 81%
Genitourinary 19/78 Ceftriaxone + Stat Gentamicin 12/19, 63%
Integumentary 13/78 Flucloxacillin/Cephazolin 4/13,31%
PUO 10/78 Flucloxacillin + Gentamicin 5/10, 50%
Gastrointestinal 6/78 Amoxicillin + Stat Gentamicin + Metronidazole 3/6, 50%
Others including meningitis, dental ~ 3/78 Ceftriaxone (meningitis) Benzylpenicillin + 0/3, 0%

infection, quinsy

metronidazole (quinsy, dental infection)

LRTI, Lower respiratory tract infection; URTI, Upper respiratory tract infection; UTI, Urinary tract infection; PUO, Pyrexia of unknown origin; Respiratory, including bacterial,
viral pneumonia, and other LRTI/URTI infections; Genitourinary, including cystitis, urethritis, pyelonephritis, ascending UTI, renal calculi, epididymo-orchitis; Skin, including
cellulitis, chronic wounds, erysipelas, trauma; Gastrointestinal, including gastroenteritis, cholangitis, and surgical abdominal causes, including cholecystitis and appendicitis.

Table 3: Values from the Kruskal-Wallis analysis of age groups and various sepsis bundle factors

Comparison Groups <65 vs >75 (mean rank

difference, p value)
Length of stay -21.60, p < 0.0007*
-5.259, p > 0.9999
0.9167, p > 0.9999

1753, p > 0.9999

Antibiotic infusion
Fluid infusion

Blood culture
collection

Lactate levels -13.59, p = 0.2063

Fluid resuscitation 0.09276, p > 0.9999

volume

<65 vs 65-75 (mean rank
difference, p value)

-21.57, p = 0.0106*
-0.7407, p > 0.9999
2.414, p > 0.9999
8.080, p = 0.5152

-14.96, p = 0.0480%
1.515, p > 0.9999

65-75 vs >75 (mean rank  All age groups (H(df), p
difference, p value) value)

0.0231, p > 0.9999
4.518, p > 0.9999
1.497, p > 0.9999
6.327, p > 0.9999

H(2) = 14.94, p = 0.0006*
H(2) =0.61,p =0.737
H(2) = 0.2327, p = 0.890
H(2) =2.161, p=0.3394

-1.366, p > 0.9999
1.422, p > 0.9999

H(2) =6.179, p = 0.0455*
H(2) = 0.1094, p = 0.9468

H, Kruskal Wallis statistic; df, degrees of freedom; p values <0.005 denote statistical significance.

Through Chi-squared analysis, there was non-significant associa-
tion between sex and antibiotic infusion time (y? = 1.1197, df =
2, p = 0.29), fluid infusion time (y? = 0.4641, df = 2, p = 0.4957),
and blood culture collection time (y? = 0.037, df = 2, p = 0.847).

Using the Mann-Whitney U test revealed that there was no statis-
tically significant relationship between length of stay and whether
a participant was immune-compromised or non-immune compro-
mised (p=0.0968). A statistically significant association was noted
between the time of fluid infusion and the time of antibiotic infusion
(p=0.0296). Furthermore, there was a noted associated between
age and length of stay (p<0.0001).

4. Discussion

This study demonstrated that 81% (n=63) of cases were diagnosed
with sepsis based on local sepsis criteria, whilst 19% (n=15) were
diagnosed with sepsis but did not meet local sepsis criteria. The
results show that there is discordance between clinical diagno-
sis and local protocol criteria. This can affect patient treatment,
including inappropriate diagnoses and treatments. By providing
patients with treatment that they do not require, this places them at
a higher risk of adverse events relating to treatment. Furthermore,
resources used for the patient’s treatment would be unnecessarily
utilised and would not have provided any additional benefit Of
the 63 patients, 57% (n=36) of the patients had an appropriately
completed sepsis protocol form whilst 43% (n=27) of patients had

either partially completed form or the form was not completed at
all, meaning that there is low compliance with completing sepsis
protocol forms. The hospital expects that every sepsis protocol
form be completed once the patient meets the criteria; therefore,
the hospital has underperformed on this metric. Reasons for low
compliance with form completion include time constraints with
other patient jobs, human error, and treating teams’ unawareness of
the sepsis form due to insufficient training. The sepsis protocol aims
to create a standardized guideline to help identify cases of sepsis,
guide appropriate initial investigations to strengthen the diagnosis,
and ensure that patients receive proper treatment and that it is not
missed due to human error. The use of a sepsis protocol has been
linked to improving the mortality outcomes of patients diagnosed
with severe sepsis. A study by Nguyen et al. (2007) examined the
outcomes of using a sepsis protocol (referred to as a “bundle” in the
report) to determine whether modifying physician behaviour for the
treatment of sepsis in the emergency department would improve
inpatient mortality rates. The study found that more appropriate
treatment was provided to the patient (100.0 vs. 89.7%, p = 0.04)
and that there was a clinically significant decrease in mortality (OR
0.36, [0.17-0.79] p = 0.01) [8]. The adherence to sepsis protocol
forms can be further improved by ongoing training and awareness
of the form, to hold discussion with nursing and medical staff to
make the protocol a priority during the care of a patient, delegation
of the sepsis protocol to the triage nurse for the ward nurse to follow
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Median triage to admission times for antibiotic infusion, fluid infusion and blood culture collection
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Figure 2: Boxplot of antibiotic use and median times of fluid infusion and antibiotic infusion with IQR.

through on and finally, to place signage or posters across the ED to
bring further awareness.

When analysing the data from the study regional hospital, the
median time for fluid resuscitation from triage to ED admission
was 51 minutes [IQR: 32-91.5 minutes], which was 21 minutes
quicker than the national standard of 72 minutes, indicating that the
hospital’s performance exceeded the national standard. The median
time of antimicrobial infusion from triage to ED admission was 68
minutes [IQR: 48-117 minutes], which was 23 minutes quicker than
the national standard of 91 minutes, meaning that the hospital’s
performance exceeded the national standard.

The discrepancy in the average times is most likely due to multiple
outlier data points in the national standard, which would skew
the collated data and be inappropriate for measuring fluid and
antimicrobial infusion performance. The hospital had performed
well in the median time for both treatments due to reasons such as
appropriate recognition of reduced blood pressure by the treating
team, accessibility of fluid bags in an easily accessible area for the
treating team to use, accessible guidelines on antimicrobial use on
the PROMPT website and strong communication between varying
team members that are a part of the patient’s care.

Nevertheless, upon further analysis, multiple areas of improve-
ment were identified. One such area is improving electronic blood
pressure monitoring devices with reduced calibration error and
making sphygmomanometers more accessible. Often, nurses re-
ported blood pressure readings from the electronic blood pres-
sure machines, which did not meet sepsis criteria; however, when
measured manually, they did meet the criteria, leading to a delay
in fluid infusion from the time of electronic measurement to the
time of manual measurement. A potential delay in antimicrobial
treatment is due to inefficient stock management. Given the vol-
ume of patients requiring antimicrobials in the hospital, inefficient
stock management would lead to medications not being readily
available at the dispensing machine, requiring extra time to order
and transport them from one area of the hospital to another,
delaying treatment. Another factor in delayed treatment infusion is

documentation delays. The documentation process for treatments
involves two nurses signing off on the order prior to administration.
At times, there may not be two nurses available to sign off on the
order due to higher-priority jobs or because nurses are on break,
which would further delay treatment. The delay can be reduced by
upgrading electronic devices to improve blood pressure monitoring
accuracy and by purchasing more sphygmomanometers; however,
this may not be feasible given cost constraints in the ED and
logistical issues. Furthermore, documentation policies may need
to be updated to allow either two nurses or a nurse and a doctor to
sign off, providing greater avenues for completing documentation.

Appropriate antimicrobial treatment coverage was measured based
on adherence to eTG guidelines, suspected source, any drug aller-
gies, renal function, and local antimicrobial resistance. Hospital
data show that 59% of patients treated for sepsis had appropriate
antimicrobial coverage, compared to 85% in the national bench-
mark. The results show a substandard antimicrobial coverage in
the treatment of sepsis. A possible cause of such a discrepancy is
the varied choice of antimicrobials by physicians and the use of
outdated local antimicrobial guidelines. Locum consultants usually
lead the ED at the study regional hospital, having come from
various hospitals and training backgrounds. Given this variation,
some physicians would prefer to use a certain antimicrobial over
another, even if it deviates from eTG guidelines. Furthermore,
consultants accustomed to following local hospital policy would
find themselves using the hospital’s antimicrobial guidelines, last
reviewed in 2022. Given that three years have passed since the
guidelines were last reviewed, there is a possibility of changes
to the eTG guidelines that are not reflected in the guidelines.
The study completed by Kumar et al analysed groups of patients
that were treated with either appropriate antimicrobial coverage
or inappropriate antimicrobial coverage and found that there was
an almost five fold decrease in mortality (52% vs 10.3%, OR
= 9.45, 95%CI [7.74-11.54] p > 0.0001) of the patients in the
appropriate antimicrobial group compared to the inappropriate
antimicrobial group [9]. Appropriate antimicrobial coverage can
be further improved through ongoing training on where to access
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eTG guidelines and CPD activities. Implementing an antimicrobial
stewardship program in the ED would enable infectious disease
experts to provide appropriate treatment regimens tailored to each
patient’s clinical situation. The stewardship team should take a
multidisciplinary approach, with doctors and pharmacists involved
in the regular monitoring and updating of all antimicrobial policies
[10].

Finally, increased convenience in accessing medical records inter-
nally and externally to the hospital should be provided to ensure
that we are aware of pertinent medical information prior to giving
antibiotics that would be ineffective in treating the patient, such
as resistance to organisms on previous cultures, recent hospital
admissions, medication history causing immunosuppression, and
malignancy history.

Sepsis recognition through sepsis bundles can be implemented
within the hospital to help health staff promptly diagnose sepsis.
This would involve completing the interval sepsis bundle within
1 hour at the initial stage, and then post-treatment [11]. A study
conducted by Ventakesh et al utilised a sepsis bundle in intervals
of 1 hour and 3 hours, which involved the collection of two sets
of blood cultures, serum lactate measurement, antibiotics within 3
hours for septic patients without shock, and 1 hour with shock and
a fluid bolus at a rate of 20ml/kg. The study found that there was
increased compliance in administering antibiotics within 1 hour
(OR 1.90 [95% CI 1.1-3.6]) and 3 hours (OR 1.7 [95% CI 1.4-
2.1]), reduction in in-hospital mortality (OR 0.60 [95% CI 0.4-0.8])
and improved adherence to antimicrobial guidelines (OR 1.4 [95%
CI 0.9-2.1]) [12]. Through such sepsis bundle implementation,
this would create a streamlined process for sepsis investigation,
diagnosis, and management, aiming to reduce mortality and in-
hospital admissions, proving beneficial from both the patient’s and
health economics perspectives [13].

Limitation

There are some potential limitations in this study, such as confound-
ing factors within the sepsis local protocol definition. The protocol
is based on sepsis diagnosis in 4 categories, of which at least 2
must be met. The four categories for diagnosing a suspected sepsis
include temperature either < 36°C or > 38°C, heart rate over >90
bpm, respiratory rate >20/min, or white cell count <4 or >12x109
L. Multiple co-morbidities may present in patients that may skew
values needed for diagnosis. One such example may be an elevated
heart rate in a patient with atrial fibrillation, which would have been
present if the patient were not septic, or an increased respiratory
rate due to end-stage COPD. Hence, diagnosis must involve an
in-depth evaluation and a clinical diagnosis consistent with the
criteria. Another noted limitation is the use of only Category 2
triage patients defined with sepsis or septic shock. This introduces
a selection bias, selecting only the most urgent sepsis cases; hence,
higher-urgency care is provided to those patients, leading to an
underestimation of the time from triage to infusion of fluids and
antibiotics.

In addition, 63 patients were utilised out of the 78 potential patients
diagnosed with sepsis over 3 months. Due to the smaller sample
size and time period investigated, this would affect both the relia-
bility and validity of the results compared to a larger study cohort.
Further audits, which collect data over a more extended time period
or across a larger patient population and involve more hospitals,
would provide a larger sample size and, consequently, greater
reliability and validity of the results. Moreover, the findings are
expected to assist other regional hospitals in planning to improve
the quality of care for sepsis patients. Human measurement errors

and incomplete recording of values, such as the start of antibiotic
infusions and the scanning of records, including sepsis protocols,
were also limitations that reduced the data obtained from patient
records.

5. Conclusions

The study investigated sepsis management in the regional setting,
measuring triage-to-admission infusion times for antibiotics and
fluids, antibiotic adherence, and the rate of completion of local sep-
sis protocols. The study’s implications are to highlight the factors
that affect sepsis treatment and to identify strategies to enhance
patient care. Applications of the study would include implementing
sepsis bundles or expanding antimicrobial stewardship. Future
studies would utilise the data for any further audits conducted at
the hospital or for the evaluation of new policies and procedures
implemented at the hospital, to serve as a benchmark. Data collated
from the study hospital are expected to provide more information
and insight into sepsis management within a regional setting.
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