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ABSTRACT

Objective: To determine the effect of qSOFA and SOFA
compared with the MEWS and SIRS criteria on the
classification of emergency department (ED) patients with
an infection as having sepsis.

Methods: A retrospective single-centre study was
performed in a random sample of 600 medical patients
who visited the ED of the Academic Medical Centre
Amsterdam between 1 November 2015 and 1 November
2016. Data for the different sepsis scores, as well as
general data and demographics were retrieved. Descriptive
analytics and sensitivity/specificity analysis were used to
evaluate the performance of the different sepsis tools.
Results: Of 577 evaluable medical patients, 198 patients
(34.3%) had a probable infection. The SIRS sepsis
criteria, severe sepsis criteria, MEWS = 5 and qSOFA
criteria classified 141/198 (71.2%), 55/198 (27.8%), 58/198
(29.3%) and 17/198 patients (8.6%) respectively, as septic.
The in-hospital mortality of patients classified as septic
by the SIRS and qSOFA score was 6.4% and 29.4%.
The qSOFA and SIRS score of = 2 had a specificity of 93.7%
(95% CI: 91.3-95.6) and 56.9% (52.7-61.1) in predicting
in-hospital mortality.

Conclusion: No major differences in gender, age,
comorbidity and site of infection between patients with
sepsis or severe sepsis classified by the SIRS, qSOFA
criteria or MEWS of = 5 were found. The qSOFA criteria
classifies a smaller group of patients as septic compared
with the SIRS or MEWS. Due to this strict selection, the
qSOFA score seems unsuitable as a bedside tool in the
work-up and treatment of sepsis at the ED.
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INTRODUCTION

Sepsis is a serious medical condition where infection leads
to systemic inflammation and finally organ dysfunction.
Based on incidence rates in seven high-income countries,
the estimated global incidence of hospital-treated sepsis
and severe sepsis is 437 and 270, respectively, per 100,000
inhabitants.*> The incidence of sepsis and severe sepsis
has increased in the last few decades, probably due to
better recognition and increasing age.’ The incidence of
sepsis is age-related with an increased incidence in both
infants (< 1 year) and the elderly (> 65 years).45 Mortality
and long-term morbidity, especially among elderly patients
with sepsis, is high.°

Since 1991, the Systemic Inflaimmatory Response
Syndrome (SIRS) criteria have been used to classify sepsis
(table 1)7 At an International Sepsis Definitions Conference
in 2001 it was concluded that the SIRS criteria were too
non-specific to diagnose systemic inflammation caused
by an infection. However, due to the high sensitivity
in predicting systemic inflammation, the SIRS criteria
were maintained.® As a result of growing criticism on
the low specificity of the SIRS criteria, an update of
the sepsis definition and criteria was needed.> Early
20106, an international sepsis task force published a new
international consensus for the definition of sepsis. They
defined sepsis as life-threatening organ dysfunction caused
by a dysregulated host response to infection.” The new
sepsis definition uses a set of clinical and biochemical
criteria called the Sequential Organ Failure Assessment
(SOFA) (table 2). The SOFA score is mainly based on
biochemical criteria and therefore the task force developed
the more clinical qSOFA screening tool which is based
on respiratory rate, systolic blood pressure and an altered
mental state (table 1). The new sepsis definition requires a
change in the SOFA score of two or more points following
an infection. According to the task force, the new sepsis
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Table 1. SIRS criteria and gSOFA score

SIRS criteria (= 2)

Heart rate of > go/min

Body temperature > 38.0 °C or < 36.0 °C

Respiratory rate of > 20 breaths/min or PaCO, of < 4.3 kPa

White blood cell count of < 4000 cells/mm or > 12,000 cells/mm3 or > 10% immature bands

qSOFA score (= 2)

Respiratory rate = 22 breaths/min

Systolic blood pressure < 100 mmHg

Altered mental state

SIRS = systemic inflammatory response syndrome; qSOFA = quick sequential organ failure assessment.

Table 2. Sequential Organ Failure Assessment (SOFA) score®

Organ system Score
o I 2 3 4
Respiratory PaO,/FiO, (kPa) >53.3 <533 <40 <267 <133
Renal Creatinine (umol/l) <110 110-170 I71-299 300-440 > 440
Hepatic Bilirubin (umol/l) <20 20-32 33-101 102-204 > 204
Haematological  Platelets x103/ul = 150 <150 <100 <350 <20
Neurological Glasgow Coma Score 15 13-14 10-12 6-9 <6
Cardiovascular MAP MAP Dopamine Dopamine 5.1-15, Dopamine > 15 or
=7ommHg <7ommHg <j5or epinephrine < 0.1 epinephrine > o.1
dobutamine or norepinephrine  or norepinephrine

AAdrenergic agents (ug/kg/min) given for at least 1 hour.
MAP = mean arterial pressure.

definition is more focussed on the severity of organ
dysfunction in patients with an acute infection than the
traditional SIRS score. As such, it is supposed to have a
higher specificity in identifying patients with more severe
and life-threatening infections.

Early recognition and treatment of sepsis is important to
reduce mortality, hospital length of stay and morbidity.”
While the qSOFA score is not part of the new sepsis definition,
itis an important part of the sepsis work-up in the ED.54
Although the performance of qSOFA in relation to ICU
hospitalisation and mortality has been studied in large
prospective datasets, the interrelationship between various
scores, i.e. the similarities and differences between the
patient groups classified as septic by these scores, is
unclear.

The new definition can enhance research in the treatment
of more critically ill sepsis patients. However, until now all
research on early antibiotic treatment of sepsis has been
based on the SIRS criteria. Thus it is not known what the
consequences of the changed sepsis definition are for early
antibiotic treatment in patients who are no longer classified
as septic according to the new guideline.

<o.a? > o.14

This study aims to determine the effect of ¢SOFA and
SOFA compared with the MEWS (table 3) and SIRS criteria
on the classification of patients with an infection as having
sepsis and its performance compared with the MEWS and
SIRS criteria.

METHODS

Study design and setting

A retrospective single-centre study was performed to evaluate
the difference in the number of medical patients in the
ED classified as septic by either the SIRS, SOFA criteria or
MEWS and their mortality. Medical records of 600 medical
patients (18.4% of all medical patients) who visited the ED of
the Academic Medical Centre Amsterdam (AMC) between
1 November 2015 and 1 November 2016 were randomly
included. The AMC is a 500-bed tertiary care hospital linked
to the University of Amsterdam (UVA) in the southeast of
Amsterdam, the Netherlands.

This study was approved by the review board for reuse
of care data of the AMC. Due to the retrospective
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Table 3. Modified Early Warning Score (MEWS)*s

Score 3 2 1
Respiratory rate (breath/min) <9

Heart rate (bpm) <40 41-50
Systolic blood pressure (mmHg) <70 71-80 81-100
Temperature ('C) < 35,0

AVPU

observational nature of the study, no formal approval from
the Medical Ethics Committee was necessary.

Selection of participants
Patients had to meet the following criteria to be included:

=

(1) patients were = 18 years old; (2) patients visited the
ED and were seen by the internal medicine department
or its subspecialties, rheumatology, gastroenterology,
pulmonary and respiratory diseases, vascular diseases,
intensive unit or the department of geriatric medicine.
Patients were included only once regardless of the number
of consultations at the ED. However, the number of repeat
visits was recorded. If patients consulted the ED more
than once with a probable infection, the first consultation
was selected. Only when a patient was hospitalised at a
subsequent consultation at the ED was the consultation
that led to hospitalisation selected. After randomisation
and screening of the medical records, patients were
only excluded from analysis if none of the vital signs
(temperature, blood pressure and heart rate) were noted
during the ED consultation.

Methods and measurements

All data necessary for the SIRS (temperature, heart
rate, blood pressure, respiratory rate, PaCO_, leukocytes),
qSOFA, SOFA (Glasgow coma scale, altered mentation,
blood pressure, respiratory rate, PaOZ/FIOZ, serum
thrombocytes, bilirubin, lactate and creatinine and the
use of vasopressor agents) and MEWS, as well as general
demographics such as age, gender and comorbidities
were retrieved from the medical records. Also, data about
laboratory tests, cultures, radiology examination and
interventions performed on the ED and within the first 48
hours of admission to the hospital were collected.
Probable infection was based on the final diagnosis in
the discharge letter after hospitalisation or the ED visit
and confirmed by an independent review of the medical
record by the principal investigator, who was not involved
in patient care during this period. Where discrepancies
seemed to exist between the discharge letter and the
review by the principal investigator due to new insights,
e.g. cultures turning positive after discharge, the case was

o I 2 3

9-14 15-20 21-29 =30

5I-100 10I-110 III-129 =130

101-199 =200

35-38.4 =385

Alert reacting to Voice  reacting to Pain ~ Unresponsive

subjected to further review by a second senior investigator.
Proven infection was defined as a positive blood, urine,
sputum, wound or ascites culture that was considered to
be clinically relevant by the attending physician from the
medical department.

SIRS, qSOFA, SOFA and MEWS scores were calculated
from the collected data to classify patients with sepsis and
severe sepsis. Sepsis based on the SIRS criteria was defined
as a probable infection combined with a SIRS score of = 2
points. Severe sepsis was defined as a probable infection,
a SIRS score of = 2 points and organ dysfunction (SOFA
score = 2). Since mortality risk increases strongly at MEWS
= 5, sepsis according to MEWS was based on a MEWS = 5
+ infection.’®

For all calculated scores, the first noted laboratory results,
temperature, heart rate, respiratory rate, lowest Glasgow
Coma Score (GCS) and the lowest noted blood pressure on
the ED were used. The GSC was based on the free text of the
ED consultation if it was not explicitly noted. Other missing
values were considered to be within the normal range.
Vital signs were measured by experienced nurses
using automated blood pressure cuffs and a tympanic
thermometer. FiO, was determined based on conversion
tables for the amount and route of oxygen administered.
PaO_ was based on arterial blood gas when available, but
was often missing. If no arterial blood gas was taken,
no points on the SOFA score could be awarded for this
parameter.

Group characteristics according to various sepsis
definitions

The patient groups classified as having sepsis according to
the various definitions (see table 4) were analysed for their
characteristics, including outcome parameters such as
hospitalisation and mortality.

Statistical analysis

Statistical and descriptive analytics were performed using
the Statistical Package for Social Sciences (SPSS-PC
version 23.0.0.3; IBM corporation). Continuous data
are expressed as mean =+ standard deviation (SD)
and categorical data as number (%). Sensitivity and
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Table 4. Characteristics of sepsis classified by SIRS, SOFA criteria and MEWS = 5

SIRS =2 &

probable infection

n =141
Gender Female 73 (51.8)
Male 68 (48.2)
Age, years 58.2 £ 17.9
Comorbidity Immunocompromised 34 (24.1)
Malignancy 45 (31.9)
Renal 26 (18.4)
Cardiac 42 (29.8)
Lung 50 (35-5)
Diabetes 26 (18.4)
No comorbidity 28 (19.9)
Hospitalisation All 111 (78.7)
AMC 95 (67-4)
Other hospitals 16 (11.3)
ICU admissions 13 (9.2)
In-hospital mortality 9 (6.4)
30-day mortality 11 (7.8)
Site of infection Respiratory tract 80 (56.7)
Intestine 5 (3.5)
Urinary tract 17 (12.1)
Biliary tract 10 (7.1)
Skin/ soft tissue 6 (4.3)
Fever of unknown origin 6 (4.3)
Multiple 4(2.8)
Other 13 (9.2)

Data expressed as mean + standard deviation or number (% in group).

SIRS =2, SOFA  MEWS=>5& qSOFA, SOFA
= 2 & probable probable infection = 2 & probable
infection infection
n=ss n=s8 n=17

26 (47.3) 31 (53-4) 12 (70.6)
29 (527) 27 (46.6) 5(29.4)
63.2 £ 15.7 56.4 + 20.2 63.2 + 14.1
II (20.0) 13 (22.4) 2 (11.8)

16 (29.1) 14 (24.1) 4 (23.5)

13 (23.6) 13 (22.4) 3 (17.6)

17 (30.9) 19 (32.8) 5(29-4)
22 (40.0) 17 (29:3) 5(29.4)

13 (23.6) 9 (15.5) 3 (7.6)

9 (16.4) 14 (24.1) 2 (1.8)

52 (94-5) 52 (897) 17 (100)
46 (83.6) 44 (75-9) 16 (94.1)

6 (10.9) 8 (13.8) 1(5.9)

10 (18.2) 9 (15.5) 5(29.4)

7 (127) 5(3.6) 5(29-4)

8 (14.5) 6 (103) 6 (353)

35 (63.6) 29 (50.0) 11 (64.7)
3(5:5) 2(3.4) 1(5.9)

7 (12.7) 9 (15.5) 1(5.9)
4(73) 5(3.6) 2 (11.8)

o 2(3.4) o

I(1.8) 3 (5.2) o

2(3.6) 2(3.4) 2 (1.8)
3(5:5) 6 (10.3) o

SIRS = Systemic inflammatory response syndrome; SOFA = Sequential Organ Failure Assessment; MEWS = Modified Early Warning Score; AMC =

Academic Medical Centre Amsterdam.

specificity were calculated to evaluate the accuracy of
the clinical sepsis tools (SIRS, qSOFA and MEWS = 5)
in in-hospital mortality. Sensitivity and specificity are
expressed as percentage with 95% exact Clopper-Pearson
confidence intervals.

RESULTS

Characteristics of study subjects
Between 1 November 2015 and 1 November 2016 there
were 29,615 patient visits to the ED of the AMC, of which

3254 patients visited the ED for a medical problem (for
a total of 4632 ED visits). Seven patients were excluded
from this study because they were less than 18 years
old, therefore 3247 were included for randomisation.
Out of the randomly selected 6oo screened medical
records, 577 records were included for analysis. In eight
of the excluded records there were no vital signs noted
for the ED consultation and additionally 15 excluded
patients presented to one of the medical specialties but
were not actually seen by a doctor of one of the medical
departments. The patient characteristics of the 577 medical
patients are summarised in table §.
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Table 5. Baseline characteristics of the included medical patients (n = 577)

(%)
Gender Female 287 (49.7)
Male 290 (50.3)
Age, years 55.3 £+ 18.6
Age categories, years 18-30 71 (12.3)
30-40 65 (11.3)
40-50 82 (14.2)
50-60 98 (17.0)
60-70 125 (21.7)
70-80 90 (15.6)
> 80 46 (8.0)
Patients from the service area AMC* 298 (51.6)
Patients under current treatment outpatient clinic AMC Total 319 (55.3)
General medicine 20 (3.5)
Infectious diseases 13 (2.3)
Haematology 65 (11.3)
Oncology 50 (8.7)
Nephrology 50 (8.7)
Vascular diseases 12 (2.1)
Endocrinology 14 (2.4)
Rheumatology 8 (1.4)
Pulmonary and respiratory diseases 57 (9-9)
Gastroenterology 58 (10.1)
Hospitalisation All 312 (54.1)
AMC 277 (48.0)
Other hospitals 35 (6.1)
Intensive care unit AMC 37 (6.4)
Hospital mortality 21 (3.6)
Culture within the first 48 hours and started antibiotics on the ED 175 (30.3)
Probable infection 198 (34.3)
Proven infection® 77 (13.3)
SIRS = 2 points 253 (43.8)
SIRS = 2 points + probable infection I41 (24.4)
Severe sepsis 55 (9.5)
MEWS > 5 points 77 (13.3)
MEWS > 5 points + probable infection 58 (10.1)
qSOFA = 2 points 42 (7.3)
qSOFA = 2 points + probable infection 31 (5.4)
SOFA score = 2 points + probable infection 71 (12.3)
qSOFA = 2 & SOFA = 2 points 26 (4.5)
qSOFA = 2 & SOFA = 2 points + probable infection 17 (2.9)

Data expressed as mean =+ standard deviation (SD) or number (% of all patients); *Area in and around the southeast of Amsterdam based on ZIP code.
The AMC is appointed as regional hospital for the primary care of its inhabitants.

BProven infection defined as a positive blood, urine, stool, sputum, wound or ascites culture.

AMC = Academic Medical Centre Amsterdam; SIRS = Systemic inflammatory response syndrome; MEWS = Modified Early Warning Score; qSOFA =
(quick) Sequential Organ Failure Assessment.
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Establishing infection and score measurements

Based on the final diagnosis in their discharge letter
198/577 patients (34.3%) had a probable infection.
In 175/577 patients (30.3%), antibiotics were started on the
ED and a culture was performed within the first 48 hours
of admission (table 3).

The attending physician concluded in the discharge letter
that there was no probable infection in 18 of these 175
patients. However, an additional, 41/577 patients had an
infection even though antibiotics were not started and
no culture was performed within the first 48 hours of
admission. Of these 41 patients, 14 patients were treated
for pneumonia only based on chest X-ray or clinical
signs, 5 patients had malaria, 9 patients had a proven
viral infection, 4 patients had a urinary tract infection,
7 patients had another kind of bacterial infection and 2
patients with a metastatic malignancy did not agree to
receiving antibiotic treatment. So, in total 198 patients had
a probable infection.

Eventually, 77 of these 198 patients had a proven infection
defined as a positive blood, urine, stool, sputum, wound
or ascites culture.

When calculating the scores, blood pressure, temperature
and heart rate were available for almost all patients.
Likewise, creatinine and leucocyte count were available in
over 93% of cases.

On the other extreme, arterial blood gas analysis was
frequently missing and in 129 patients with a probable
infection no PaO /FiO, was available. In 2 patients with
a probable infection no blood pressure was noted and 32
patients had no noted respiratory rate. In all patients with
a probable infection a GSC was scored.

The distribution of scores in the population studied is
shown in table 5.

Main results

The SIRS criteria classified 141/198 patients as septic
(71.2%) of which 55/198 patients (27.8%) also met the
criteria for severe sepsis. The combined qSOFA and SOFA
score for sepsis classified 17/198 patients (8.6%) as septic
and a MEWS = 5 classified 58/198 patients (29.3%)
as septic.

Even though the number of patients with sepsis according
to MEWS = 5 and according to SIRS was approximately the
same (58 vs 55 patients, respectively), the scores classified
different patients. Of the patients with a probable infection,
24/198 (12.1%) had both severe sepsis and a MEWS of = 5
points. Almost all patients with sepsis based on the SOFA
definition (88%) also had a MEWS of = 5 points and severe
sepsis according to the SIRS criteria. The overlap between
the various definitions is shown in figure 1.

Patients with sepsis classified by the different clinical tools
had a mean age varying from 56.4 years + 20.2 to 63.2
15.7 (table 4). The respiratory tract was the most common

site of infection (range 50% to 64.7%) followed by the
urinary tract (range 5.9% to 15.5%). All patients with sepsis
classified by SOFA criteria were hospitalised compared
with 94.5% of the patients with severe sepsis, 89.7% of the
patients with a MEWS of = 5 and 78.7% of the patients with
sepsis classified by the SIRS criteria.

Twelve patients with a probable infection (6.1%) died
during hospitalisation. Five out of 17 patients (29.4%)
with sepsis according to the qSOFA score died during
hospitalisation. The in-hospital mortality in patients with
sepsis (SIRS criteria), severe sepsis and MEWS = 5 was
6.4%, 12.7% and 8.6%. The overlap in in-hospital mortality
between the sepsis scores is shown in figure 1.

Sensitivity and specificity analysis

The specificity of the different sepsis tools for predicting
in-hospital mortality was 56.9% (95% CI: 52.7-61.1) for SIRS
2, 96.4% (94.5;97.8) for qSOFA = 2, 87.0% (95% CL:
83.9-89.7) for MEWS = 5 and &87.4% (84.3-90.0) for SIRS
= 2 and SOFA = 2 (table 6). Sensitivity was poor for gSOFA
[33.3% (14.6-57.0)] compared with SIRS [61.9% (38.4-81.9)]

>

DISCUSSION

Because of their high prevalence and mortality, infectious
diseases and sepsis need to be quickly identified in the
ED so that early interventions may improve outcome.
As shown in table §, one in three of our medical patients
presented with a probable infection at the ED based on the
final diagnosis in the discharge letter.

The new sepsis work-up based on the gSOFA and SOFA
score classified only a small group of these patients as
septic compared with the traditional SIRS criteria. In fact,
88% of the patients previously labelled as septic would no
longer be considered septic due to the change in sepsis
definition. However, as designed, the combination of
qSOFA + SOFA = 2 did succeed in classifying a small
group of patients with life-threatening organ dysfunction
and increased mortality (table 6). Patients with sepsis
classified by these criteria had an in-hospital mortality of
29.4%.

Although the qSOFA score is not part of the
sepsis-3 definition, it plays an important role in the sepsis
work-up in the ED. Effectively, the qSOFA is meant to
replace the SIRS score as a bedside tool to recognise sepsis
in the ED. Only 15.7% of those with a probable infection
scored = 2 points on the qSOFA score, while 35.9% patients
with a probable infection scored = 2 points on the SOFA
score (table 5). Thus, the qSOFA score failed to classify
40/71 patients (56.3%) as septic who would have been
considered septic if only the SOFA score were used. This
is in line with the study by Freund et al. who reported that
25% of ED patients with a probable infection have a qSOFA
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A) Correlation sepsis scores (n= 198)

B) In-hospital mortality (n= 12)

Legend:
Probable infection
[ SIRS = 2 & probable infection
M SIRS = 2 + SOFA = 2 & probable infection
[ MEWS = 5 & probable infection
M qSOFA = 2 + SOFA = 2 & probable infection

score of = 2 while 34% of the patients have a SOFA score of
more than two points.

The strict selection by the qSOFA score is mainly
accounted for by the small number of patients with a
probable infection who had an altered mental state (20
patients (10.1%)). Of all patients with a probable infection,
52 patients (26.3%) had a systolic blood pressure of
= 100 mmHg and 66 patients (33.3%) had a respiratory
rate of = 22/min. Recent studies by Churpek et al., Freund
et al. and Williams et al. similarly found a positive gSOFA
score (= 2) in only 9%, 25% and 10.2% of their patients at
the time of suspicion of infection.’7

MEWS is normally used for early recognition of clinical
deterioration of hospitalised patients and was not originally
designed for recognition of sepsis patients. However,
MEWS = 5 selected approximately the same number
of patients as severe sepsis when compared with the
SIRS criteria. Although these scores select different
patients within the sepsis spectrum, there were no major
differences in ICU admissions or site of infection (table 4).
The overlap in patients classified by the various scores is
shown in figure 1.

Due to the high prevalence of positive SIRS criteria in
patients in the ICU, the SIRS score is not very useful as a
clinical tool in the recognition of sepsis in ICU patients.
Therefore, a score with a higher specificity in predicting
infection and mortality like the qSOFA score in the

In-hospital mortality (n = 21)

Sensitivity Specificity

SIRS =2 61.9% (38.4-81.9) 56.9% (52.7-61.1)
qSOFA = 2 33.3% (14.6-57.0) 93.7% (91.3-95.0)
SOFA =2 66.7% (43.0-85.4)  79.8% (76.2;83.1)
qSOFA =2 + 28.6% (11.3-52.2) 96.4% (94.5;97.8)
SOFA = 2

MEWS = 5 23.8% (8.2-47.2) 87.0% (83.9-89.7)
SIRS =2 + 42.9% (21.8-66.0)  87.4% (84.3-90.0)
SOFA =2

Sensitivity and specificity expressed as percentage with (95% exact
Clopper-Pearson confidence intervals). SIRS = Systemic inflammatory
response syndrome, qSOFA = (quick) Sequential Organ Failure
Assessment, MEWS = Modified Early Warning Score.

ICU is needed. Despite this, recent studies report that
the predictive value of the qSOFA score for in-hospital
mortality is better outside the ICU compared with patients
admitted to the ICU.#2° In the ED on the other hand, a
clinical tool with a high sensitivity in predicting organ
dysfunction and mortality is more important, to avoid
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undertreatment of sepsis. In our data, neither MEWS nor
qSOFA seems to meet this criterion.

Finally, current guidelines for sepsis are not only aimed
at early recognition but also at early treatment of sepsis.
The Surviving Sepsis Campaign guidelines (2014)
recommend to administer effective intravenous antibiotics
within the first hour of recognition of severe sepsis and
septic shock based on the SIRS criteria.* One of the
main questions is whether the new sepsis definition is
only meant for the recognition of patients with a higher
risk of mortality or also as guideline for early antibiotic
treatment. One year after the introduction of the new
sepsis definition, many hospitals still use the SIRS criteria
for the recognition of sepsis and severe sepsis on the
ED. This is due to concerns of physicians that the strict
selection of the SOFA score may lead to undertreatment of
sepsis and thus possibly increase its mortality.?> Although
no formal study has compared treatment regimens based
on qSOFA to SIRS and MEWS, we share these concerns
when looking at the drastic decrease in the number of
patients who would be classified as septic in our ED.

Our study has a few limitations. First, a single-centre
study was performed with a relative small number of
patients compared with other recent studies. The number
of randomised patients in our study was too low to detect
small differences between the different sepsis scores.
Particularly the low number of deaths in our cohort (only
12 patients with a probable infection) makes our sensitivity/
specificity analysis less precise.

However, the small number of patients made detailed
clinical follow-up possible of patients throughout their
hospitalisation to confirm the presence of infection.
Another limitation is that only medical patients at the ED
were included in this study. It is unknown whether the
classification of sepsis by the different sepsis tools differs
between medical patients and patients who suffer from
other types of infections such as wound infections after
surgery.

In summary, there are no major differences in gender,
age, comorbidity and site of infection between patients
with sepsis and severe sepsis classified by the SIRS,
qSOFA criteria or a MEWS of = 5 with a probable infection
in the ED. However, the new qSOFA work-up for sepsis
classifies only a very small group of patients with a higher
mortality compared with the SIRS criteria. Due to this
strict selection, the qSOFA score seems unsuitable as
bedside tool in the sepsis work-up at the ED. Until the
therapeutic implications of the gSOFA and the downstream
effects on mortality have been formally evaluated in
randomised clinical trials, the SIRS criteria upon which
current knowledge about early treatment, particularly

antibiotic treatment, of sepsis was founded should still be
leading in the emergency department.
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