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ABSTRACT

Objective: To quantify the potential time saved with pre-hospital antibiotic therapy in sepsis.

Methods: Study data for adult patients transported by Ambulance Victoria (AV), and enrolled into
the Australasian Resuscitation In Sepsis Evaluation (ARISE), were linked with pre-hospital

electronic records.

Results: An AV record was identified for 240 of 341 ARISE patients. The pre-hospital case notes
referred to potential infection in 165 patients. The median time to first antibiotic administration

from loading the patient into the ambulance was 107 [74-160] minutes.

Conclusions: ARISE patients in Victoria were frequently identified pre-hospital. An opportunity

exists to study the feasibility of pre-hospital antibiotic therapy.
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INTRODUCTION

With an annual incidence in adults of up to 300 cases per 100,000 population’, and in-hospital
mortality as high as 50%?, sepsis is a global health priority. Current management primarily focuses
on early recognition and administration of broad-spectrum antibiotic therapy. Paramedics
potentially play a key role in this, although there is a paucity of literature describing the pre-
hospital features of sepsis, and whether targeted interventions in this setting will improve

processes of care.

The aims of this study were to describe the pre-hospital characteristics of Victorian patients

enrolled in the Australasian Resuscitation In Sepsis Evaluation (ARISE)?, and to quantify the

potential time saved if antibiotics were administered at scene.
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METHODOLOGY

ARISE was conducted in 51 centres across Australia and New Zealand, enrolling patients
presenting to the emergency department (ED) with severe sepsis or septic shock®. Patients were
eligible to be enrolled in ARISE if they presented with suspected or confirmed infection, had two
or more of the systemic inflammatory response syndrome criteria, and evidence of refractory
hypotension (SBP < 90mmHg or MAP < 65mmHg despite 1 L IV fluid) or hypoperfusion (blood
lactate > 4.0 mmol/L) within 6 hours of presentation®. All enrolled patients over 18 years of age

and transported by Ambulance Victoria (AV) to a participating ED, were included in this sub-study.

AV electronic patient care records were extracted, and linked with ARISE study data via secure
data exchange. Only de-identified data were included, with the final dataset comprising
demographic, pre-hospital, illness severity, diagnostic, and outcome variables. The study received
low risk ethics approval from The Alfred Hospital (30/17) and Monash University (11437) Human
Research Ethics Committees, and AV Research Governance Committee (R17-013), with a waiver of

individual participant consent.

Continuous data are presented as the median (interquartile range [IQR]). Categorical data are
presented as counts (%). No imputation was made for missing data, and all proportions were
adjusted accordingly. All analyses were undertaken using IBM SPSS Statistics Version 25 (Chicago,

IL).
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RESULTS

341 patients were enrolled into ARISE in Victoria. Following linkage, 240 (70.4%) were identified
as being transported by AV. Demographic, pre-hospital, illness severity, diagnostic, and outcome
data are provided in Table 1. The paramedic case notes referred to potential infection in 165
patients (68.7%). Overall, 62.9% (144 of 229 patients) were febrile (max temperature > 38°C),
56.1% (134 of 239 patients) were tachypnoeic (max RR > 22), 71.3% (169 of 237 patients) were
tachycardic (max HR > 100), 61.6% (146 of 237 patients) were hypotensive (min SBP < 100 mmHg),
and 36.8% (88 of 239 patients) were confused (min GCS < 15) pre-hospital. The quick sepsis-
related organ failure assessment (QSOFA) score was positive in 58.2% (138 of 237 patients). 36.8%

(88 of 239 patients) received IV fluid pre-hospital (median 1 [0.5-1.4] L).

The median [IQR] pre-hospital contact time (arrival at scene through to off-stretcher at hospital)

was 67 [51-83] minutes. The median [IQR] ambulance transport time was 29 [20-42] minutes and

time to first antibiotic administration from loading the patient into the ambulance was 107 [74-

160] minutes. All cause 90-day mortality was 17.5% (42 of 240 patients).

INSERT TABLE 1.
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DISCUSSION

This work reinforces a number of important observations concerning pre-hospital management of
severe sepsis. Of note, a significant proportion of ARISE patients were transported by AV, a finding
consistent with previous literature®, and which reinforces the role of pre-hospital practitioners in
delivering optimal care to this group. Moreover, demonstrable physiological abnormalities were
recorded in many cases, representing objective indicators of potential severe infection that are
routinely assessed pre-hospital. Finally, these data suggest a potential window of opportunity to
administer antibiotic therapy at the scene, although whether feasible or indeed appropriate,

remains uncertain.

The strength of this analysis relates to the utilisation of the ARISE dataset, a high-quality,
multicentre randomised controlled trial. All patients were enrolled on the basis of pre-specified
criteria, thereby ensuring a consistent diagnosis, using the most widely accepted definition of
severe sepsis / septic shock at the time. However, while this allows for greater homogeneity, we
are not able to further interrogate the utility of any particular pre-hospital feature in ruling sepsis
in or out. Similarly, further analysis is limited by the relatively small sample size, and use of data
from a select region only. Finally, some data were missing (at random), due to the retrospective

nature of the analysis.
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CONCLUSION
ARISE patients in Victoria were frequently identified by paramedics prior to arriving in the ED, and
manifest abnormal vital signs pre-hospital. An opportunity exists to further study the feasibility of

pre-hospital antibiotic therapy in septic patients.
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Table 1 — Descriptive Variables

Variable n=240
Age, years, median [IQR] 67 [52-76]
Male gender, n (%) 137 (57.1)
Charlson Comorbidity Index, median [IQR] 1[0-2]
Dispatch time, minutes, median [IQR] 13 [10-22]
Scene time, minutes, median [IQR] (n=236) 20 [14-28]
Transport time, minutes, median [IQR] (n=236) 29 [20-42]
Off-stretcher*, minutes, median [IQR] (n=236) 11 [7-19]
Initial Primary Paramedic Assessment, n (%)

- Infection related 165 (68.7)
- Non-infection related 75 (31.3)

Temperature, °C, median [IQR] (n=229)
- Initial
- Maximum

- Minimum

38.7 [37.6-39.5]
38.7 [37.7-39.5]

38.6 [37.6-39.4]

Sp0,, %, median [IQR] (n=143)

- Initial 90 [87-95]
- Maximum 96 [94-99]
- Minimum 90 [86-95]
GCS*, median [IQR] (n=239)

- Initial 15 [14-15]
- Maximum 15 [15-15]
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- Minimum 15 [14-15]
Proportion GCS < 15, n (%) (n=239) 88 (36.8)
RR*, /min, median [IQR] (n=239)

- Initial 24 [18-36]
- Maximum 24 [18-36]
- Minimum 20 [18-28]

Heart Rate, / min, median [IQR] (n=237)
- Initial
- Maximum

- Minimum

113 [99-130]
113 [99-130]

108 [92-120]

Systolic BP, mmHg, median [IQR] (n=237)

- Initial 90 [80-120]
- Maximum 110 [90-130]
- Minimum 90 [75-110]
Any Pre-hospital IV fluid, n (%) (n=239) 88 (36.8)

Volume Pre-hospital IV fluid, ml, median [IQR] (n=88)

1000 [500-1425]

Screening* Lactate, mmol/L, median [IQR] (n=89) 5.8 [4.6-7.5]
Screening* MAP, mmHg, median [IQR] (n=111) 58 [52-62]
Screening* SBP, mmHg, median [IQR] (n=161) 80 [75-85]
Source of Sepsis, n (%) (n=239)

- Abdomen 10 (4.2)

- Blood 21 (8.8)

- Central nervous system 5(2.1)
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- Lungs

- Maedical: Other

- Maedical: Soft tissue
- Not identified

- Surgical: Other

- Surgical: Soft tissue

Urinary tract

95 (39.6)
19 (7.9)
16 (6.7)
17 (7.1)
3(1.3)
5(2.1)

48 (20.0)

Time to antibiotics, minutes, median [IQR] (n=236)

From dispatch

- From arrival at patient

From patient loaded

152 [113-204]
134 [97-182]

107 [74-160]

- From triage at ED 75 [41-126]
Alive at ED discharge, n (%) 237 (98.8)
28-day mortality, n (%) 32 (13.3)
90-day mortality, n (%) 42 (17.5)

* Refers to values recorded at the time of screening patients (in the ED) for

inclusion/exclusion into ARISE. * Off-stretcher refers to the documented time AV patient

handover occurred with ED staff and in hospital care commenced. * GCS refers to the

Glasgow Coma Score. * RR refers to Respiratory Rate. *BP refers to Blood Pressure.
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