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Abstract

Aim: Emergency laparotomy and laparoscopy (EmLap) are amongst the commonest sur-
gical procedures, with high prevalence of sepsis and hence poorer outcomes. However,
whether time taken to receive care influences outcomes in patients requiring antibiotics
for suspected infection remains largely unexplored. The aim of this work was to deter-
mine whether (1) time to care contributes to outcome differences between patients with
and without suspected infection and (2) its impact on outcomes only amongst those with
suspected infection.

Method: Clinical information was retrospectively obtained from the 2017-2018
Emergency Laparotomy and Laparoscopic Scottish Audit (ELLSA). Time to care referred
to six temporal variables describing radiological investigation, anaesthetic triage and sur-
gical management. Outcome measures [mortality, readmission, hospital death, postoper-
ative destination and length of stay (LoS)] were compared using adjusted and unadjusted
regression analyses to determine whether the outcome differences could be explained by
faster or slower time to care.

Results: Amongst 2243 EmlLap patients [median age 65years (interquartile range 51-
75years), 51.1% female], 892 (39.77%) received antibiotics for suspected infection.
Although patients with suspected infection had faster time to care (all p<0.001) and
worse outcomes compared with those who did not, outcome differences were not sta-
tistically significant when accounted for time (all p>0.050). Amongst those who received
antibiotics, faster time to care was also associated with decreased risk of postoperative
intensive care unit (ICU) stay and shorter LoS (all p <0.050).

Conclusion: Worse outcomes associated with infection in EmLap patients were attenu-
ated by faster time to care, which additionally reduced the LoS and ICU stay risk amongst

those with suspected infection.

KEYWORDS
emergency laparoscopic surgery, emergency laparotomy, emergency surgery, length of stay,
mortality, sepsis, time to care
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INTRODUCTION

Emergency laparotomy and laparoscopy (EmLap) are amongst the
commonest emergency surgeries undertaken within the United
Kingdom with over 30 000 operations annually [1, 2]. The majority of
these are performed for colorectal indications. The seventh National
Emergency Laparotomy Audit (NELA) reported that about 27% of
EmLap patients had signs of sepsis upon admission, and up to 16.7%
of EmLap 30-day mortality can be attributed to sepsis alone [3].

Existing literature on the relationship between sepsis and poor
outcomes in EmLap patients has established that prolonged admis-
sion to critical care and death are primarily due to the lack of timely
intervention, such as antibiotics administration and source control
[4-6]. However, the connection between poor outcomes in patients
with sepsis and time taken from admission until specific timepoints
in the surgical care pathway, including radiological intervention and
anaesthetic triage, remains largely unexplored.

Against this background, a retrospective analysis of pro-
spectively collected data from the Emergency Laparotomy and
Laparoscopic Scottish Audit (ELLSA) was carried out. ELLSA was
an initiative supported via the Scottish Government Modernising
Patient Pathways Programme (MPPP) to explore sustainable meth-
ods for improved care delivery [7]. This study aims to determine
whether the time taken to receive care (radiological, anaesthetics
and surgical) contributes to (1) the differences in outcomes between
EmLap patients with or without suspected infection and (2) the im-
pact of time to care on outcomes only amongst EmLap patients with

suspected infection.

METHOD

The study data were derived from the 2017-2018 ELLSA, which
compiled records on all consecutive EmLap patients from 17 Scottish
hospitals. Patient demographics, clinical details and outcomes were
extracted for the analysis. The inclusion and exclusion criteria were
as listed in NELA and ELLSA, a summary of which is provided below
[7,8].

Inclusion criteria:

1. Adults aged over 18years.

2. Underwent expedited, urgent or emergency abdominal surgery,
specifically laparotomy and laparoscopic or laparoscopic-assisted
procedures, which could be diagnostic with the intention to treat.

3. Surgery of the gastrointestinal tract involving the stomach, small
bowel, large bowel or rectum for conditions such as perforation,
ischaemia, abdominal abscess, bleeding or obstruction.

Exclusion criteria:
1. Children under 18years of age.

2. Underwent elective surgery or diagnostic laparotomy or laparos-
copy without the intention to treat.

What does this paper add to the literature?

This paper is the first to identify specific timepoints within
the emergency laparotomy care pathway where faster
time to care attenuates worse outcomes associated with

infection in this high-risk population.

3. Surgery of the gastrointestinal tract involving the pathology of
the oesophagus, spleen, renal tract, kidneys, liver, gallbladder, bil-
iary tree, pancreas or urinary tract.

4. Surgery where the primary pathology was appendicitis.

To explore the effect of suspected infection and time to care
on outcomes in emergency surgery, patients were divided into two
groups: (1) patients who received antibiotics (had suspected infec-
tion) and (2) patients who did not (no suspected infection). ELLSA
also contains information on whether these patients had their an-
tibiotics prior to anaesthetic triage and/or surgery. There were no
data on patients' sepsis status. However, it was reasonable to infer,
based on clinical experience, that those receiving antibiotics were
likely to have a suspected infection and lack of antibiotic adminis-
tration meant no suspected infection, either on arrival or postoper-
atively. Baseline demographics of these two groups were compared,
including age, sex, the American Society of Anesthesiologists (ASA)
grade [9], NELA score [3], the Canadian Study of Health and Aging
(CSHA) frailty score and whether they were an inpatient with a
discharge date or not. The NELA score estimates the predicted
30-day postoperative mortality rate for EmLap while CSHA sum-
marizes the overall fitness or frailty level of an older adult [10]. The
operation types indicative of the underlying pathology were also
compared with the most recent NELA report. Both upper and lower
gastrointestinal tract EmLap patients were included in this study to
reflect real world clinical practice of an unselected general surgical
population.

‘Time to care’ referred to six temporal variables within ELLSA
describing the time taken to reach different points in the care path-
way: (1) time from admission until either computed tomography (CT)
scan, (2) anaesthetic triage or (3) surgery; (4) time of CT request until
CT scan performed; (5) time of CT scan until anaesthetic triage; and
(6) time from CT request until surgery. Fast and slow times to care
meant less than and greater than or equal to the median value for
each temporal variable, respectively.

The five outcome measures were 30-day mortality, readmission
(either no readmission, readmission to the same speciality or read-
mission to a different speciality), in-hospital death, postoperative
destination [surgical ward, high-dependency unit (HDU), intensive
care unit (ICU)] and postoperative length of stay (LoS; the amount
of time postsurgery until discharge for that episode). With consid-
eration of data interpretation and clinical applicability, total LoS was
divided into shorter and longer stay (less than versus greater than or
equal to the median value).
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Based on the results, a further analysis was performed to evalu-
ate whether the type of operation recorded on ELLSA influenced the
likelihood of infection. To account for the possibility that the oper-
ation type could affect time to surgery and subsequently the LoS, a
comparison of these values for different operation types was made.
Operations in which >50% were treated for infection were classed
as ‘high risk’ while the rest were ‘low risk’.

A total of three duplicate entries were excluded. Any negative
values for time from CT request until CT scan and time from anaes-
thetic triage until surgery were considered missing for the purpose
of analysis. All negative time values for the time of admission until
either CT scan, anaesthetic review or surgery were reassigned to
the lowest positive value. Finally, all temporal variables were 99%
Winsorized to replace extreme outliers with the next smallest data

value and to account for the positive skew.

Statistical analysis

SPSS v.27 was used to perform statistical analyses via either the chi-
square test, independent t-test or Mann-Whitney U-test to compare
baseline characteristics between the patient groups.

To compare outcome measures, unadjusted and binomial/mul-
tinomial adjusted logistic regression analyses were performed on
dichotomous outcome variables (30-day mortality and in-hospital
death, shorter or longer LoS) and categorical outcome variables with
more than two categories (readmission and postoperative desti-
nation). Confounders accounted for in the adjusted analyses were
selected based on results of the comparison of baseline demograph-
ics and existing literature. For the primary objective, adjusted re-
gression models accounting for age, sex, ASA grade, CSHA score,
whether antibiotics were given before anaesthetic triage and time
to care was performed to compare outcomes between those with
suspected infection and those without. Each time-to-care variable
was adjusted individually.

For the second objective, a subgroup analysis was performed
only amongst patients who received antibiotics to compare outcome
measures between faster and slower than median time to care for
each temporal variable. Similar adjusted regression models as the
primary objective were used without needing to adjust for time.

For the additional analysis, descriptive analysis and chi-square
tests were performed to determine the percentage of patients who
received antibiotics for infection and the median time in minutes
from admission to surgery in different operation types. A Kruskal-
Wallis test was carried out to determine whether a relationship ex-
ists between the length of time from admission to surgery and LoS
between high- and low-risk operation types.

RESULTS

After excluding duplicate entries, 2243 EmLap patients were in-
cluded for statistical analysis, out of which 892 (39.77%) were

administered antibiotics (suspected infection), 1136 (50.65%) were
not and 215 (9.59%) were not documented and hence considered
missing (Figure 1). The median age was 65years [interquartile range
(IQR) 51-75years] and 51.1% were women. A total of 1272 (59.05%)
patients were ASA 3 or above and 339 (23.66%) had a CSHA score
of 4 or more. There were 31 types of operations within ELLSA
(Table S3), with the three commonest being small bowel resection
(372, 16.6%), right colectomy (283, 12.6%) and Hartmann's proce-
dure (256, 11.4%).

A summary of the baseline characteristics in Table 1 revealed
that all six time-to-care variables were significantly shorter in pa-
tients who received antibiotics (p <0.001). These patients were also
younger (mean age 60.0 vs. 62.7 years, p<0.001) and had a higher
median NELA predictive mortality (4.4 vs. 3.0, p=0.008) and ASA
grade (60.5% vs. 54.3% ASA >3, p<0.001).

Primary outcomes

Patients with suspected infection had poorer outcomes than
their counterparts who did not. Thirty-day mortality (OR=1.75,
95% Cl 1.28-2.40, p<0.010), in-hospital death (OR=1.72, 95% CI
1.27-2.33, p<0.010), postoperative ICU stay (OR=2.10, 95% ClI
1.60-2.77, p<0.001) and longer LoS (OR=1.27, 95% CI 1.05-1.52,
p=0.012), were significantly more prevalent in the group with sus-
pected infection for the unadjusted analysis (Table 2). Note that the
median LoS was 10days.

Odds of 30-day mortality, in-hospital death, postoperative stay
in ICU and longer LoS remained significantly higher in those who
received antibiotics when adjusted for sex and age (Table 3, Model
A). However, only postoperative ICU stay risk remained statistically
significant when adjusted for sex, age, ASA grade and CSHA score
(Table 3, Models B and C). No other trends were observed.

Secondary outcomes

Table S1 depicts the results of unadjusted regression analysis mod-
els comparing faster and slower time to care when only patients who
received antibiotics for suspected infection were analysed. The in-
creased likelihood of postoperative ICU stay remained statistically
significant at three timepoints: time from CT request until CT scan
(p=0.024), time from CT scan until anaesthetic triage (p<0.001)
and time from CT request until surgery (p<0.001). Slower time to
care in the remaining timepoints contributed to significantly in-
creased chances of having a longer total LoS: time from admission
until CT scan (p=0.011), time from admission until anaesthetic triage
(p<0.001) and time from admission until surgery (p < 0.001). Note
that the median LoS was now 11 days.

Adjusting for sex, age, ASA grade, CHSA score and whether
antibiotics were administered before admission to anaesthetics
(Table S2) revealed that time from CT request until anaesthetic
triage (p=0.030) and time from CT scan until surgery (p=0.036)

85U8017 SUOLLLOD BA 181D 3(ealdde ay) Ag peusenob afe Sajoie YO 88N JO Sa|nI Joj Akl 8UlUQ A8]IM UO (SUOTPUOD-pUe-SWBI W0 A8 | IMAeIq Ul |UO//SdNY) SUORIPUOD PUe SWB | 81 88S *[£202/80/80] U0 AriqiTauliuo AB|1M ‘Usepieqy JO AIseAIUN Ad 09T IPOO/TTTT OT/I0P/Wo0" A3 (1M Ae.q 1 Buluo//Sdny Wo.j pepeojumod ‘0 ‘8TETEIVT



EIAMAMPAI ET AL.

4 Y JR— -
?é? @ 2l @ T=

ek sosety o
Cloproctoioay

2246 ELLSA patients

3 duplicate entries

1136 did not have 892 had antibiotics
antibiotics administered administered

215 missing data

FIGURE 1 Flow chart summarizing the
total number of patients included in this

study.

TABLE 1 Baseline demographics of patients who did and did not receive antibiotics for infection.

Did not receive antibiotics

Received antibiotics

Patients (n, % of total) (n=1136?) (n=892? p-value
Average age (years) 2028 (90.4%) 62.73 60.02 <0.001
Sex (n, %) 2028 (90.4%) 0.105
Female 599 (52.7%) 438 (49.1%)
ASA grade (n, %) 1948 (86.8%) <0.001
1 95 (8.4%) 84 (9.9%)
2 384 (33.8%) 253(29.7%)
3 436 (38.4%) 315 (37.0%)
4 165 (14.5%) 170 (20.0%)
5 16 (1.4%) 30 (3.5%)
Median NELA score (0%-100%, 3.0(0.9-8.6) 4.4(1.2-11.8) 0.008
IQR)
CHSA score (1-7) (N, %) 1301 (58.0%) 0.230
Nonfrail (1-3) 544 (77.3%) 447 (74.9%)
Prefrail (4-5) 121 (17.2%) 119 (19.9%)
Frail (6-7) 39 (5.5%) 31(5.2%)
Median time variables (min, IQR) 1965 (87.6%)
Admission until CT scan 896.0(281.5-2372.0) 559.5(210.0-1766.3) 0.001
Admission until review by 2593.0 (1063.5-6454.5) 1554.0 (528.5-4547.5) <0.001
anaesthetics
Admission until surgery 2632.0(1127.8-6243.5) 1577.5(573.3-4475.5) <0.001
CT request until CT scan 88.0(38.0-198.0) 63.5(30.0-141.8) <0.001
CT scan until reiview by 1217.0 (296.5-2849.0) 417.0 (199.5-1589.5) <0.001
anaesthetics
CT request until surgery 1240.0 (335.3-2816.0) 454.5(243.0-1623.5) <0.001
Inpatient status (N, %) 2028 (90.4%) 0.482

Not an inpatient

An inpatient

1133 (99.7%)
3(0.3%)

888 (99.6%)
4(0.4%)

Abbreviations: ASA, American Society of Anesthesiologists; CHSA, Canadian Study of Health and Aging; IQR, interquartile range; NELA, National

Emergency Laparotomy Audit.

?Not all patients from either group have documented information for each characteristic, the total number of patients analysed for each variable and
percentage of the total of 2243 patients are recorded in the ‘Patients’ column.
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TABLE 2 Unadjusted binary and multinomial regression models
comparing outcome measures between patients who did and did
not receive antibiotics for infection.

Variables OR (95% CI) p-value
30-day mortality 1.75 (1.28-2.40) <0.001
Readmission destination (ref: no readmission)

Same speciality 1.19 (0.85-1.68) 0.31
Different speciality 1.43(0.85-2.41) 0.18
Hospital death 1.72 (1.27-2.33) <0.001

Postoperative destination (ref: ward)
High-dependency unit 1.15(0.89-1.48) 0.26
Intensive care unit 2.10(1.60-2.77) <0.001
Length of stay 2 median (10days) 1.27 (1.05-1.52) 0.012

contributed to higher risk of postoperative ICU admission. On the
other hand, longer postoperative LoS could be attributed to longer
time from admission until anaesthetic triage (p<0.001) and time
from admission until surgery (p<0.001). No other outcome mea-
sures consistently revealed a statistically significant difference when

adjusted for all the confounders.

Impact on LoS by type of operation

There were eight operation types (Table S3) in which more than 50%
of patients received treatment for infection and were, as defined in
this study, considered high risk (p<0.010). These were: colorectal
resection (61.0%), debridement (75.0%), drainage of abscess/col-
lection (80.0%), Hartmann's procedure (63.6%), peptic ulcer suture
or repair of perforation (68.1%), repair of intestinal perforation
(61.1%), repair or revision of anastomosis (59.1%) and washout only
(56.5%). Table S4 listed the median time from admission to surgery
and the median LoS for all operation types (10days for the cohort
and 11days for those with suspected infection only). Comparison of
these values in high- and low-risk operations (Table S5) revealed that
high-risk operations had a significantly shorter time from admission
to surgery (1459.0 min vs. 2569 min, p <0.001) and longer postopera-
tive LoS (11.0days vs. 10.0days, p<0.001).

DISCUSSION

To the best of our knowledge, this is the first paper to identify spe-
cific timepoints in the surgical care pathway where reduction in time
to care can alleviate worse outcomes associated with infection in
emergency surgery and to demonstrate this within a consecutive un-
selected emergency surgical patient population undergoing EmLap.
Shorter time to care was also found to be beneficially associated
with shorter postoperative LoS and decreased risk of postoperative
ICU stay in those with suspected infection.

In the first analysis, outcomes between patients with and with-
out suspected infection were initially compared, before accounting

for time to care in the adjusted regression analysis. In the unadjusted
analysis, while baseline characteristics suggested that patients with
suspected infection had faster care, outcomes (30-day mortality, in-
hospital death, postoperative LoS and postoperative ICU stay) were
significantly worse in this patient group (Table 2). These findings
could be supported by the results of the additional analysis, which
revealed that high-risk operations where more than 50% of patients
had suspected infection, had a significantly longer LoS despite hav-
ing a faster time to surgery (Table S5). However, after accounting for
time to care in the adjusted model (Table 3), the initially worse out-
comes amongst those with suspected infection no longer differed
significantly from those without infection. This indicated that faster
time to care contributed to the improvement in most outcomes in
those with suspected infection.

The second regression analysis firstly compared outcomes
amongst patients who received antibiotics for infection with time to
care as the independent variable, before adjusting for confounders
(Tables S1 and S2). The only trend observed across both the adjusted
and unadjusted regression models was that slower time from admis-
sion to anaesthetic triage and admission until surgery contributed
to a longer postoperative LoS. On the other hand, slower time from
CT request until anaesthetic triage and CT scan until surgery were
associated with a higher risk of postoperative ICU stay.

Multiple studies have listed common and well-established fac-
tors that influence mortality after emergency surgery, namely age,
ASA grade and comorbidities [11-13]. This could potentially explain
why, most of the time, there was a statistically significant impact on
outcomes only in Models A and B but not in later models where all
these factors were accounted for (Tables 3 and S2).

A 2019 prospective nationwide cohort study on patients with
perforated peptic ulcer extracted from NELA (which contains similar
patient population and pathologies to ELLSA) showed that there is a
3% increase in 90-day mortality for every hour EmLap was delayed,
and up to a 6% increase in physiologically shocked patients [14].
Another Canadian single tertiary cohort study involving 2820 urgent
and emergency surgical patients who experienced delayed surgical
intervention reported an association between delayed operating
theatre access and mortality, longer LoS and increased financial bur-
den [15]. It is important to note, however, that the study included all
noncardiac emergency surgery. An older retrospective study from
the United States published in 2014 similarly demonstrated that the
odds of 24-h mortality and 30-day mortality in laparotomy patients
would increase by 1.50- and 1.41-fold, respectively for every 10-
min delay in reaching the operating theatre [16]. A recent systematic
review (2021) compiling 16 papers across Europe identified delays
in various timepoints in the emergency laparotomy pathway and
explored how this impacted the mortality rate. Thirteen out of 16
studies found that delays to surgery lead to an increased mortality
rate, although it was inconclusive exactly which part of the surgical
pathway contributed the most [17]. The results of our study com-
parably reflected worse outcomes in association with delayed time
to care. Additionally, it appears that reduced time to care across
specific points in the care pathway had the benefit of decreasing
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TABLE 3 Adjusted binary and multinomial regression models comparing poor outcomes between patients who received and did not

receive antibiotics for infection.

Readmission destination (ref: No

Postoperative destination

readmission) (ref: Ward) Postoperative
30-day Hospital length of stay 2
Model mortality Same specialty Different specialty  death HDU ICU median (10days)
Model  p-value <0.001 0.475 0.184 <0.001 0.068 <0.001 0.001
A oRr 2.04 113 1.43 2.00 1.27 2.40 1.40
95% Cl [1.47-2.83] [0.80-1.60] [0.84-2.41] [1.46-2.75] [0.98-1.63]  [1.80-3.18] [1.16-1.70]
Model p-value 0.008 0.435 0.305 0.013 0.092 <0.001 0.020
B or 1.62 115 1.32 1.56 1.26 2.16 1.27
95% Cl [1.14-2.32]  [0.81-1.64] [0.78-2.25] [1.10-2.20] [0.96-1.64]  [1.58-2.95]  [1.04-1.56]
Model p-value 0.150 0.989 0.306 0.157 0.020 <0.001 0.076
C  or 1.39 1.00 1.39 1.39 1.48 2.69 1.26
95% Cl [0.89-2.19]  [0.63-1.60] [0.74-2.62] [0.88-2.19] [1.06-2.05]  [1.80-4.04] [0.98-1.62]
Model p-value 0.207 0.454 0.552 0.529 0.335 0.811 0.614
D or 1.97 1.53 1.59 1.44 0.69 0.886 0.84
95% Cl [0.69-5.63]  [0.51-4.61] [0.34-7.38] [0.46-4.53] [0.32-1.47]  [0.33-2.39]  [0.43-1.65]
Model  p-Value 0.106 0.489 0.821 0.351 0.900 0.707 0.725
Bl 0dds ratio 245 1.58 1.28 176 0.94 1.25 1.15
95% Cl [0.83-7.26] [0.43-31.7] [0.15-10.62] [0.54-572] [0.36-2.44]  [0.39-4.05] [0.54-2.44]
Model  p-value 0.171 0.505 0.374 0.485 0.358 0.760 0.768
B2 or 2.10 1.46 2.01 1.51 0.701 0.856 0.90
95% Cl [0.73-6.06] [0.48-4.43] [0.43-9.34] [0.48-478] [0.33-1.49]  [0.32-2.32] [0.46-1.77]
Model  p-value 0.188 0.480 0.379 0.490 0.381 0.801 0.762
B3 or 2.04 1.49 1.99 1.50 071 0.88 0.901
95% Cl [0.71-5.87]  [0.49-4.54] [0.43-9.22] [0.47-476] [0.33-1.52]  [0.32-2.39]  [0.46-1.77]
Model p-value 0.112 0.389 0.735 0.442 0.786 0.574 0.724
B4 or 2.45 1.78 1.44 1.61 0.88 1.40 115
95% Cl [0.81-7.39]  [0.48-6.66] [0.17-12.07] [0.48-5.38] [0.34-2.28]  [0.43-4.55] [0.53-2.51]
Model  p-value 0.158 0.516 0.932 0.549 0.358 0.760 0.647
E5 or 2.19 1.54 1.10 1.44 0.70 0.86 1.19
95% Cl [0.74-6.52] [0.42-5.67] [0.13-9.13] [0.44-471] [0.33-1.49]  [0.32-2.32]  [0.56-2.54]
Model p-value 0.128 0.476 0.970 0.433 0.381 0.801 0.765
B¢ or 2.33 1.61 0.96 1.60 0.71 0.88 112
95% Cl [0.79-6.89] [0.44-591] [0.11-8.08] [0.49-5.21] [0.33-1.52]  [0.32-2.39]  [0.453-2.39)]

Abbreviations: HDU, high-dependency unit; ICU, intensive care unit.

Note: Binary and multinomial logistic regression models were used. Model A was adjusted for age and sex, Model B was adjusted for age, sex and
American Society of Anesthesiologists grade. Model C was adjusted for age, sex, ASA grade and Canadian Study of Health and Aging score. Model

D was adjusted as in Model C and for sepsis anaesthetics (whether antibiotics was administered before care by anaesthetists). Model E1 was
adjusted as in Model D and for time from admission until CT scan. Model E2 was adjusted as in Model D and for time from admission until care by
anaesthetists. Model E3 was adjusted as in Model D and for time from admission until surgery. Model E4 was adjusted as in Model D and for time
from CT request until CT scan. Model E5 was adjusted as in Model D and for time from CT scan until care by anaesthetists. Model E6 was adjusted as

in Model D and for time from CT request until surgery.

postoperative LoS and risk of postoperative ICU stay in patients
with suspected infection.

One major limitation of our study was the lack of information on
the timing of antibiotics administration and whether patients were
indeed diagnosed with sepsis. Sepsis has been defined in the National
Institute for Health and Care Excellence guidelines as a clinical syn-
drome caused by the body's response to infection, which can be

organ- or life-threatening [18]. Therefore, this study was conducted
based on the rationale that patients who received antibiotics must
have had suspected infection. Furthermore, while all the patients in-
cluded in the study had EmLap, the fact that different sources of ad-
mission could impact the urgency of the surgery was not accounted
for, and the possibility of delayed intervention as a deliberate treat-
ment strategy could not be ruled out. Since this is a retrospective
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study, statistical analyses were subjected to inaccuracies in data col-
lection, and 10%-20% of patients had missing information. In terms
of analysis, although modelling times and LoS as factor variables
would allow easier interpretation and clinical applicability, it could
cause underestimation of results. Lastly, due to the nonparametric
distribution of data, all negative time variables were replaced with the
smallest positive value and 99% Winsorized to reduce the effect of
positive skew, which could potentially lead to inaccuracies.

The strength of this study is the large sample size and the con-
secutive nature of all admissions to the 17 Scottish surgical units
within ELLSA, providing real-world results. Furthermore, the opera-
tion types within this database are almost identical to that of NELA
[3], which increases the generalizability and reliability of results. The
study accounted for well-established confounders associated with
the outcome of interest such as age, ASA grade and comorbidities
[12-14]. Although, arguably, longer LoS in high-risk operations could
be attributed to lengthier admission time in less urgent cases, results
of the additional findings supported the rationale that this was un-
likely to be the case, as high-risk operation types still had longer LoS
despite faster time to surgery.

Our findings reflect the recommended urgency of emergency
surgery associated with sepsis for minimization of complications
outlined in the Royal College of Surgeons England's ‘Emergency sur-
gery: standards for unscheduled care’ [19] and ‘The high-risk general
surgical patient’ [6]. While the guidelines are developed based on
evidence from randomized controlled trials, our study has demon-
strated this in real clinical settings as we have a consecutive unse-
lected EmLap patient population. Additionally, our study explored
various timepoints in the EmLap care pathway through the six time-
to-care variables and their impact on outcomes in patients with and

without suspected infection.

CONCLUSION

To conclude, this study found that shorter time to care alleviated
worse outcomes in EmLap patients with suspected infection. There
was also an additional benefit of decreased risk of ICU stay and
shorter postoperative LoS with faster time to care at specific points
in the care pathway. These results suggest that faster emergency
surgical pathways at targeted timepoints should be considered not
only for patients with sepsis but also those with a high index of sus-
picion for infection. To minimize the limitations, data collection on
the exact timing of antibiotics administration and diagnosis of sepsis
within ELLSA is highly encouraged. Further audits are recommended
to explore effective ways to reduce the time taken to receive care in
this patient group.
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