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ORIGINAL ARTICLE

Predictors of mortality in emergency department 
patients with sepsis scored 2 or 3 on the Quick 
Sequential Organ Failure Assessment scale

Míriam Carbó, Leticia Fresco, Gina Osorio, Ester Monclús, Mar Ortega

Objective. To identify predictors of mortality after implementation of a treatment protocol in the first 3 hours for 
patients who come to our emergency department with sepsis scored 2 or 3 on the Quick Sequential Organ Failure 
Assessment (qSOFA) scale.

Methods. Our team identified adult emergency department patients with a diagnosis of sepsis on starting the 
morning shift between September 2018 and March 2019. We selected patients whose qSOFA score on arrival was 2 
or 3. Variables were explored statistically to identify factors associated with mortality.

Results. A total of 90 patients with a mean (SD) age of 72 (16) years were included. Thirty-three (37%) died. 
Univariate analysis detected that the only qSOFA indicator that was significantly associated with mortality was altered 
mentation (level of consciousness), which was noted in 79% of patients who died versus 54% of survivors (P=.02). 
Other variables associated with higher mortality were age 70 years or older, an order to limit therapeutic interventions 
in emergencies, and lactic acid levels on first and second extractions. The treatment protocol was completed in 42% 
of the cases and compliance was associated with a lower mortality rate of 21% versus 54% when the protocol was 
not fully implemented (P=.003). Multivariate Cox regression analysis showed that risk for death was higher when the 
full protocol was not implemented within 3 hours of arrival (hazard ratio, 2.67; 95% CI, 1.15–6.21; P=.02).

Conclusions. Full implementation of the protocol within 3 hours of hospital arrival favors survival in patients with 
sepsis and qSOFA scores of 2 or 3 on arrival. We recommend that emergency departments organize ways to train 
staff in the use of a sepsis treatment protocol and improve compliance.

Keywords: Sepsis. Septic shock. qSOFA score. Risk factors. Sepsis protocol. Mortality.

Factores predictivos de mortalidad en los pacientes con sepsis y un valor del 
indicador ‘Quick Sequential Organ Failure Assessment’ (qSOFA) de 2 o 3 
puntos atendidos en un servicio de urgencias

Objetivo. Determinar los factores predictivos de mortalidad de los pacientes que acuden a urgencias con sepsis y tie-
ne un qSOFA de 2 o 3 puntos tras la implementación de un paquete de medidas a cumplimentar en las primeras 3 
horas.

Método. De septiembre de 2018 a marzo de 2019 el equipo investigador identificó a los pacientes adultos que se 
encontraban en urgencias en el inicio del turno de mañana con el diagnóstico de sepsis. De estos pacientes se selec-
cionaron los que en el momento de su llegada tenían un qSOFA de 2 o 3 puntos. Se realizó análisis estadístico para 
establecer los factores relacionados con mortalidad.

Resultados. Se incluyeron 90 pacientes con una edad media de 72 (DE 16) años. La mortalidad global fue de 33 pa-
cientes (37%). En el análisis univariado de mortalidad, el único indicador del qSOFA con significación estadística fue el 
nivel de consciencia (79% vs 54%, p = 0,02). Otras variables relacionadas con mayor mortalidad fueron: edad igual o 
mayor de 70 años, orden de limitación del esfuerzo terapéutico en urgencias y valor de la primera y de la segunda 
determinación de lactato. El cumplimiento del paquete de medidas fue del 42% y se asoció a una menor mortalidad 
(21% vs 54%, p = 0,003). En el análisis multivariado mediante regresión de Cox, los pacientes en los que no se cum-
plimentó el paquete de medidas en las primeras 3 horas tuvieron mayor riesgo de mortalidad al final del episodio 
(HR = 2,67; IC95% = 1,15-6,21; p = 0,02).

Conclusión. En los pacientes con sepsis y un qSOFA de 2-3 puntos a su llegada a urgencias el cumplimiento del pa-
quete de medidas en las primeras 3 horas mejora la supervivencia. Es recomendable hacer los esfuerzos organizativos 
y docentes necesarios para mejorar el cumplimiento.

Palabras clave: Sepsis y shock séptico. Indicador qSOFA. Factores predictivos de mortalidad. Paquete de medidas de 
tratamiento en sepsis.
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Introduction

Sepsis is a medical emergency and one of the main 
reasons for consultation in hospital emergency depart-
ments (EDs). The actual impact of sepsis is unknown, 
but the World Health Organization (WHO) estimates 
that there are 30 million cases and 6 million deaths 
from sepsis annually worldwide1. The incidence in Spain 
is 104 cases per 100,000 inhabitants per year, with a 
hospital mortality rate of 21%, and is the cause of 
17,000 deaths per year2,3.

Based on the conclusions of the third international 
consensus on sepsis and septic shock (Sepsis-3), sepsis 
is defined as a life-threatening organ dysfunction cau-
sed by a deregulated host response to infection4. 
Organic dysfunction can be detected with a 2-point va-
riation in the SOFA indicator (‘Sequential Sepsis Related 
Organ Failure Assessment Score’). A SOFA value of 2 or 
more points is associated with a mortality risk of 
approximately 10% in a general hospital population 
with suspected infection. Septic shock is defined as per-
sistent hypotension despite adequate volumetric resus-
citation requiring vasopressors to maintain mean blood 
pressure (MBP) above 65 mmHg associated with a 
serum lactate concentration above 2 mmol/l (18 mg/
dl). Hospital mortality in these cases exceeds 40%5.

Therefore, due to the high mortality rate involved, it 
is of crucial importance to identify and treat sepsis pa-
tients early. However, the initial symptoms and signs of 
sepsis are non-specific and applying the SOFA involves 
obtaining analytical parameters that can delay diagno-
sis. In this context, the quick SOFA (qSOFA) has been 
proposed as a useful tool to identify, without the need 
for complementary explorations, patients who consult 
for suspected infection and have a higher risk of morta-
lity6,7. This indicator is based on the determination of 
the level of consciousness (using the Glasgow Come 
Scale -GSC-), the respiratory rate (RR) and blood pres-
sure (BP).  The result of the qSOFA is obtained by the 
sum of 1 point for a GSC below 15, 1 point for an RR 
equal to or above 22 breaths per minute (bpm) and 1 
point for a systolic BP equal to or below 100 mmHg. A 
qSOFA score of 2 or higher identifies patients with poo-
rer prognosis in whom appropriate therapeutic measu-
res should be initiated as soon as possible8,9. Therefore, 
these patients should have priority in medical care.

Early compliance with a range of therapeutic mea-
sures improves survival from sepsis and septic shock. In 
general, it is considered that this package of measures 
should be completed within the first 3 hours of identifi-
cation of the patient with sepsis and should include: 
obtaining blood cultures, administering broad-spectrum 
antibiotics, determining plasma lactate, administering 
30 ml/kg of crystalloids in patients with hypotension or 
lactate greater than 4 mmol/l and starting vasopressor 
drugs if the fluid load does not maintain the MBP grea-
ter than 65 mmHg10-12. There are even some authors 
who defend compliance with these measures in the first 
hour of identification of the patient with sepsis, althou-
gh this approach remains controversial13,14.

Summing up, WHO considers sepsis a global health 
priority and urges national health authorities and hospi-
tals to organize their health care accordingly. In an ED 
such as ours, without a specific care circuit for this pa-
thology, care for patients with sepsis and septic shock 
has been shown to be susceptible to improvement15. 
For this reason, in 2018 the protocol for the care of pa-
tients with sepsis was implemented, based on early 
identification and the application of a package of mea-
sures to be completed within the first 3 hours of the 
patient’s arrival at the ED.

The aim of the present study is to identify the pre-
dictors of mortality in patients who attend an ED with 
suspected infection and have a 2 or 3 points on the 
qSOFA after the implementation of a sepsis care 
protocol.

Method

Type and scope of the study

Prospective cohort study carried out in an urban 
and university third-level hospital with an ED that recei-
ves approximately 95,000 consultations per year. The 
hospital assumes the specialized health care of an esti-
mated population of 500,000 people. ED care is organi-
zed by gravity level according to the established triage 
model. The ED consists of a first aid area where stable 
patients are attended and a critical and semi-critical 
area where more serious patients are treated. It also has 
an observation area with 28 beds where patients who 
have already been checked in are referred to await dis-
charge or to be admitted to hospital.

Patient care protocol with qSOFA 2-3 points

The healthcare protocol for patients with suspected 
infection and qSOFA equal to or greater than 2 points 
was established in our ED in the second half of 2018, 
after a period of dissemination and teaching among 
emergency healthcare personnel. This protocol consists 
of identification, activation and treatment of the patient 
who visits on suspicion of infection and presents a qSO-
FA of 2-3 points. The person in charge of activating the 
protocol was the assistant doctor of the team on duty. 
It was decided by consensus that the package of mea-
sures for the first 3 hours would include: blood cultures 
before the first dose of antibiotic, administration of the 
first dose of antibiotic, first determination of lactate and 
initiation of crystalloid loads.

Inclusion/exclusion and monitoring criteria

The inclusion period was from Monday to Friday for 
a period of 6 months (September 2018 to March 
2019). The research team identified the adult patients 
(over 18 years old) who were in the ED at the begin-
ning of the morning shift with the diagnostic orienta-
tion of sepsis. Of these patients, those with a qSOFA of 
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2 or more points at the time of arrival to the ED were 
selected. The selected cases were proposed for inclusion 
in the study and, if they accepted, were included. The 
independent variables were collected in a form desig-
ned for this purpose.

Patients who were finally diagnosed with another 
disease were excluded; patients with sepsis who had 
received previous care in another health centre, if they 
had already been included in this or another study, if 
they were in police custody, as well as patients with gy-
naecological or obstetric pathology.

Patients were monitored from their arrival at the 
emergency department until the end of the care pro-
cess. The research team did not intervene in the pa-
tient’s health care.

The following independent clinical-epidemiological 
variables were collected: sex, age, social-family status, 
Charlson index16, Barthel index17, level of consciousness, 
RR and systolic BP at the time of inclusion in the study; 
whether there was an order of limitation of therapeutic 
effort in the ED, final diagnosis of the episode, destina-
tion from the ED (admission to intensive care unit - ICU 
- or conventional ward), mean stay in the ED in hours, 
mean stay in days in the hospital and state at the end 
of the episode (alive or dead).

The following independent variables related to the 
episode and therapeutic management were also collec-
ted: triage level, time (hour and minutes) of arrival at 
the emergency department and time of admission to 
the box, analytical results, percentage of patients with 
blood cultures before the first dose of antibiotic, time 
(hour and minutes) of the first dose of antibiotic, time 
(hour and minutes) of the first lactate determination 
and value of it, time (hour and minutes) of the start of 
the crystalloid load and total volume perfused, need for 
perfusion of vasoactive drugs, need for mechanical ven-
tilation and type, percentage of patients who had the 
second lactate determination performed and its value.

The calculation of compliance with the 3-hour pac-
kage of measures was evaluated: correct compliance 
was considered to be achieved if blood cultures were 
extracted before the first dose of antibiotic and if the 
first dose of antibiotic, the first determination of lactate 
and the start of crystalloid loading were performed wi-
thin the first 3 hours of arrival at the emergency de-
partment. The percentage of patients for whom these 
measures were completed within the first hour of arrival 
was also calculated.

End of episode mortality was analysed as a primary 
dependent variable.

The analysis of the results was performed with the 
statistical program SPSS (version 20.0; SPSS, Inc., 
Chicago, USA). The continuous variables were presen-
ted in the form of mean and standard deviation (SD) or 
median (according to their homogeneity) and the cate-
gorical variables in the form of percentages. The 
chi-square test was used to compare categorical varia-
bles and the Student t test for continuous variables. 
Survival analysis was performed using Kaplan-Meier 
curves and results were compared using the Log-Rank 

test. In addition, multivariate analyses were performed 
using Cox regression (proportional risks) to establish 
the independent factors related to mortality. Values of p 
< 0.05 were considered significant.

The study was accepted by the Research Ethics 
Committee of the Hospital Clínic de Barcelona (code 
no. 2019/0216).

Results

During the study period, 130 patients were selec-
ted, but 120 were initially included because 10 decli-
ned to participate in the study at some point during 
the course of the study. Of these, 25 patients were ex-
cluded because they were not finally diagnosed with 
infection and 5 more because it was impossible to fo-
llow up (they were transferred to another centre). 
Therefore, 90 patients were finally analyzed. Table 1 
shows their clinical and epidemiological characteristics. 
Thirty-five were women (39%) and 55 men (61%) with 
a mean age of 72 (SD 16) years. Forty-seven percent 
had a Charlson index of 3 or more and 63% had a 
Barthel index of 90 or less. The average stay in the 
emergency department was 18 hours. Forty-four pa-
tients (49%) required admission to an ICU or an inter-
mediate ward.

Table 2 shows the characteristics and therapeutic 
management of the episode. Sixty-eight percent of the 
patients were classified as level 1-2 triage on arrival at 
the ED. In 61% of cases blood cultures were extracted 
before the first dose of antibiotic. This first dose of anti-
biotic was administered within the first hour of arrival 
to 43% of patients and 78% within the first 3 hours. 
The first lactate determination was made in the first 
hour to 49% of patients and 68% in the first 3 hours. 
In 50% of the patients, fluid administration was started 
in the first hour and in 80% in the first 3 hours. Fifty-
nine percent of patients required perfusion of vasoacti-
ve or vasopressor drugs and 22% required tracheal in-
tubation and mechanical ventilation. Compliance with 
the package was achieved in the first hour in 24% of 
patients and in the first 3 hours in 42% of patients.

The overall mortality of the series was 33 patients 
(37%) of whom 14 died in the ED and 19 at the end of 
hospitalization. In the univariate analysis of mortality 
(Table 3), the only indicator of qSOFA with statistical 
significance was the level of consciousness (79% vs 
54%, p = 0.02). Other variables related to higher mor-
tality were: age equal to or greater than 70 years (79% 
vs 58%, p = 0.03), order of limitation of therapeutic 
effort in the ED (55% vs 30%, p = 0.02), value of the 
first lactate determination (mean in mg/dl 56 vs 34, p 
= 0.04) and value of the second lactate determination 
(mean in mg/dl, 53 vs 27, p = 0.04).

In surviving patients, the first dose of antibiotic, the 
first determination of lactate and the initiation of crysta-
lloid loads were performed earlier than in patients who 
died, although the differences were not statistically sig-
nificant individually. Factors related to higher survival 



Carbó M, et al. Emergencias 2020;32:169-176

172

were: performing blood cultures before the first antibio-
tic dose (33% vs 77%, p = 0.01) and compliance with 
the package of measures as a whole in the first 3 hours 
(21% vs 54%, p = 0.003).

Survival analysis was performed using Kaplan Meier 
with the variables that had been significant in the uni-
variate analysis (Table 4). The estimate of survival in 
days was significant depending on the age group, the 
order of limitation of the therapeutic effort, the absence 
of alteration of the level of consciousness, the results of 
the second lactate determination and the complete 
application of the package of measures in the first 3 
hours. Figure 1 shows the survival graphs of the above 
variables.

In the multivariate analysis using Cox regression, 
patients who did not complete the package of measu-
res in the first 3 hours had a higher risk of mortality at 
the end of the episode (HR = 2.67, CI95% = 1.15-6.21, 
P = 0.02) after correction for age, level of conscious-
ness, order of limitation of therapeutic effort in the ED 
and value of the second lactate determination.

Discussion

Sepsis is a global health priority for the WHO and 
international bodies advise health authorities and hospi-
tals to organize sepsis care in order to reduce associa-
ted mortality1. The ED represents a key link in the care 
of the infected patient, since it is where clinical suspi-

Table 1. Clinical-epidemiological characteristics of the patients 
included

Total
N = 90
n (%)

Female 35 (39%)
Age in years [mean (SD)] 72 (DE 16)
Age 70 years or more 59 (66)
Socio-Family Situation
Lives alone 10 (11)
Lives with family or caregiver 62 (70)
Lives in residence or SHC 17 (19)

Charlson index short [mean (SD)] 2.42 (DE: 1.51)
0-2 points 47 (52)
3 points 21 (23)
4-7 points 22 (24)

Barthel Scale [mean (SD) 68.39 (DE: 34.73)
< 20 points (total dependence) 17 (19)
21-60 points (total dependence) 10 (11)
61-90 points (moderate dependency) 30 (33)
91-99 points (slight dependence) 1 (1)
100 (independent) 32 (36)

qSOFA indicator
2 points 62 (69)
3 points 28 (31)

Blood pressure in mmHg [mean (SD) 83 (DE: 22)
Breathing rate in breaths per minute [mean (SD)] 29 (DE: 9)
Altered level of consciousness 57 (63)
LTE order in the emergency department 35 (39)
Final diagnosis of the episode
Infection with microbiological isolation 33 (37)
Infection without microbiological isolation 57 (64)

Destination from the emergency room
Deaths in the emergency room 14 (16)
Admission to ICU-intermedia 44 (49)
Entrance in conventional room 23 (26)
Transfer to another plant 9 (9)

Mean time in the emergency department in hours 
[mean (SD)]. 18 (DE: 13)

Mean hospital stay in days [mean (SD) 16 (DE: 27)
Condition at the end of the episode
Alive 57 (63)
Home discharge 39 (43)
SHC 17 (19)

Dead 33 (37)
In the ED 14 (16)
During hospitalization 19 (21)

LTE: limitation of therapeutic effort; ICU: intensive care unit; SD: stan-
dard deviation; SHC: social health centre.

Table 2. Clinical characteristics of the episode and therapeutic 
management

Total
N = 90
n (%)

Triage level
Level 1 15 (17)
Level 2 46 (51)
Level 3 29 (32)

Analytical results, units [mean (SD)]
Leukocytes/mm3 11,365 (DE: 7.395)
Haemoglobin, in g/l 111 (DE: 35)
Platelets/mm3 235,000 (DE: 126.000)
C-reactive protein, in mg/dl 15 (DE: 12)
Creatinine, in mg/dl 2.2 (DE: 1.9)

Blood cultures before first dose 55 (61)
Difference arrival time first dose of ATB in hours 
minutes [mean (SD)] 1:45 (DE: 1:30)

First dose of ATB in first hour 39 (43)
First dose of ATB in first three hours 70 (78)
Difference arrival time first lactate 
determination in hours minutes [mean (SD)] 1:52 (DE: 2:14)

First lactate determination in the first hour 44 (49)
First lactate determination within 3 hours 61 (68)

First determination of lactate in mg/dL [mean 
(SD)] 41.25 (DE: 37.66)

Difference arrival time start time crystalloid 
charges in hours and minutes [mean (SD)] 1:25 (DE: 1:22)

Initial loading of crystalloids in the first hour 45 (50)
Initial loading of crystalloids 3 first hours 72 (80)
Volume of perfused crystalloids in ml
[mean (SD)] 1,557 (DE: 587)

Perfusion of vasoactive drugs 53 (59)
Need for mechanical ventilation 6 (7)
NIV 20 (22)
TI+MV 55 (61)

Second lactate determination performed 35.9 (DE: 36.0)
Second determination of lactate in mg/dL 
[mean (SD)] 22 (24)

Compliance with the package of measures 1 h 38 (42)

Com pliancewith the package of measures 3 h

ATB: antibiotic; NIV: non-invasive mechanical ventilation; TI+MV: tra-
cheal intubation and mechanical ventilation; 1 h: first hour; 3 h: first 3 
hours; SD: standard deviation.
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Table 3. Univariate mortality analysis
Alive

N = 57
n (%)

Dead
N = 33
n (%)

p

Male sex 37 (65) 18 (55) 0.2
Age in years [mean (SD)] 69 (16) 77 (13) 0.02
Age equal to or greater than 70 years 33 (58) 26 (79) 0.03
qSOFA indicator
2 points 42 (74) 20 (61) 0.1
3 points 15 (26) 13 (39) 0.1
Blood pressure in mmHg [mean (SD)] 85 (24) 81 (20) 0.5
Breathing rate in breaths per minute [mean (SD)] 28 (8) 31 (9) 0.1
Altered level of consciousness 31 (54) 26 (79) 0.02

Socio-Family Situation 0.2
Lives alone 9 (16) 1 (3)
Lives with family or caregiver 37 (65) 25 (76)
Lives in residence or SSC 10 (18) 7 (21)

Charlson index shortened 2.4 (1.6) 2.4 (1.3) 0.8
0-2 points 30 (53) 17 (52)
3 points 11 (19) 10 (30)
4-7 points 16 (28) 6 (18)

Barthel Scale 72 (34) 62 (35) 0.1
< 20 points (total dependence) 9 (16) 8 (24)
60 points (severe dependency) 6 (11) 4 (12)
61-90 points (moderate dependency) 19 (33) 11 (33)
91-99 points (low dependence) 0 (-) 1 (3)
100 (independent) 23 (40) 9 (27)

LTE order in the emergency department 17 (30) 18 (55) 0.02
Final diagnosis of the episode: infection with isolation 25 (44) 8 (24) 0.1
Destination from the emergency department 0.1
Admission to ICU-intermediate 31 (54) 13 (39)
Entrance in conventional room 17 (30) 6 (18)

Average stay in the emergency department in hours [mean (SD)] 18 (11) 18 (16) 0.1
Triage level 0.1
Level 1 9 (16) 6 (18)
Level 2 29 (51) 17 (52)
Level 3 19 (33) 10 (30)

Analytical results, units [mean (SD)]
Leukocytes/mm3 12,221 (7,532) 9,741 (6,964) 0.1
Haemoglobin, in g/l 117 (30) 99 (40) 0.06
Platelets/mm3 261,000 (121,000) 185,000 (120,000) 0.06
C-reactive protein, in mg/dl 16 (12) 14 (10) 0.1
Creatinine, in mg/dl 2.0 (1.5) 2.5 (2.4) 0.1

Blood cultures before first dose of ATB 44 (77) 11 (33) 0.01
Difference in time of arrival hour of first ATB dose, in h:min [mean (SD)] 1:29 (1:05) 1:53 (1:40) 0.1
First dose of ATB in first hour 27 (47) 12 (36) 0.1
First dose of ATB in first three hours 45 (79) 25 (77) 0.5
Difference in time of arrival of first lactate determination, in h:min [mean (SD)] 1:22 (1:17) 2:07 (2:33) 0.07
First lactate determination in the first hour 29 (51) 15 (45) 0.1
First lactate determination within 3 hours 40 (70) 21 (67) 0.5
First determination of lactate in mg/dL [mean (SD)] 34 (26) 56 (51) 0.04
Difference arrival time start time crystalloid loads in, h:min [mean (SD)] 1:18 (1:08) 1:29 (1:30) 0.3
Start loading crystalloids first hour 29 (51) 16 (48) 0.2
Start charging crystalloids 3 first hours 45 (79) 27 (81) 0.3
Volume of perfused crystalloids, in ml [mean (SD)] 1,570 (576) 1,533 (615) 0.8
Perfusion of vasoactive drugs 35 (61) 18 (54) 0.1
Need for mechanical ventilation 0.1
Non-invasive mechanical ventilation 3 (5) 3 (9)
Tracheal intubation and mechanical ventilation 9 (16) 11 (33)

Second lactate determination performed 37 (65) 18 (55) 0.2
Second determination of lactate, in mg/dL [mean (SD)] 27 (26) 53 (47) 0.04
Value of second lactate determination greater than 30 in mg/dl 12 (21) 12 (36) 0.01
Compliance with the package of measures first hour 17 (30) 5 (15) 0.07
Compliance with the first 3 hours package 31 (54) 7 (21) 0.003
LTE: limitation of therapeutic effort; ICU: intensive care unit; ATB: antibiotic.
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cion is made and specific treatment begins. One of the 
most important initial decisions is the prognostic strati-
fication of patients, which may determine the therapeu-
tic and diagnostic measures to be implemented and, 
above all, the speed with which they are done. These 
initial decisions can condition the clinical evolution of 
the patient18.

The treatment of sepsis is complex and it is advisa-
ble to carry out a package of measures that should be 
completed as soon as possible in accordance with inter-
national guidelines10,11. The application of the recom-
mended package of measures reduces mortality and is 
cost-effective according to the different studies perfor-
med, mainly in the ICU setting but also in the ED19,20.

A study published in 2016 on the therapeutic ma-
nagement of severe sepsis and septic shock in our ED 
demonstrated a series of deficiencies15. The main ones 
were the low percentage of patients who had blood 
cultures removed before the first dose of antibiotic and 
the excessively long time until the administration of the 
latter. In addition, less than half of the patients had 
their lactate determined before the first 3 hours. All 
these findings were considered as opportunities for im-
provement in EDs that, like ours, did not have a specific 
protocol for action against sepsis. For this reason, fo-
llowing the new definitions of sepsis and the new treat-
ment guidelines, we established an action protocol that 
included early identification and activation of a package 
of measures to be met within the first 3 hours after 
identification of the patient with suspected infection 
and a value of qSOFA equal to or greater than 2 points.

Based on the results of our study, compliance with 
the package of measures within the first 3 hours of arri-
val at the emergency department is independently rela-
ted to survival at the end of the episode. However, only 
42% of patients completed the protocol within the first 
3 hours. This may have been due to different factors. 
Firstly, patient identification could be performed at di-
fferent times: during triage, while awaiting an appoint-
ment or once the patient had entered the box. As soon 

as the patient is identified and presents a qSOFA index 
equal to or greater than 2 points, the haemodynamic 
resuscitation measures are initiated, but it may take 
some time before the first identification step and the 
subsequent activation and treatment steps are carried 
out. Overcrowding in the emergency departments and 
the occupation of care spaces by patients in bed-wai-
ting may condition a delay in the start of treatment of 
patients waiting to be attended21. Secondly, not all me-
asures in the package are completed in the optimal 
time, nor are they carried out adequately. This may be 
due to a lack of training of health personnel and the 
lack of periodic dissemination of the protocol. Given 
that the EDs have a high turnover of personnel working 
in them, it would be interesting to carry out periodic 
reminder sessions in person or by audiovisual methods 
from the workplace of the current action protocol. In 
addition, it is possible that, especially initially, no infec-
tion is suspected in patients with qSOFA equal to or 
greater than 2 points. Different articles have discussed 
the lack of diagnostic specificity of the qSOFA indicator 
which was described as a prognostic indicator and can-
not replace the clinical suspicion of infection that can 
only be made by the physician after evaluating the pa-
tient22. Thirdly, due to the physical and organisational 
structure of our ED located in a vertical building, we 
encounter structural problems that may influence the 
adequate application of the action protocol. In our ED, 
triage is performed on one floor and medical assistance 
on a different one which may make patient identifica-
tion difficult upon arrival. In addition, there is no speci-
fic box for immediate attention to these patients once 
they have been recognised, which may lead to difficul-
ties in remembering the system of the package of mea-
sures to be applied.

According to the results of our study, older pa-
tients with suspected infection who present a qSOFA 
of 2-3 points on arrival at the emergency department 
have a higher mortality and therefore a worse progno-
sis. The elderly constitute a population segment of 
enormous complexity in terms of diagnosis and prog-
nosis stratification of sepsis. Physiological changes due 
to age, functional impairment, cumulative comorbidi-
ty, polypharmacy or frequent exposure to the health 
system often cause them to present atypical symp-
toms, poor inflammatory response that limits analyti-
cal findings and even limited alteration in their vital 
signs. Several studies have shown that using only the 
qSOFA indicator to assess severity in these patients 
may underestimate it during ED evaluation and, con-
sequently, inadequate management may be more 
common. In addition, decreased consciousness, a sta-
tistically significant parameter to predict mortality, is 
common in the elderly patient for a variety of reasons 
and often is not attributed to or does not raise suspi-
cion of sepsis. In a recently published study in an el-
derly population treated for suspected infection in the 
ED, the addition of lactate to qSOFA improved its abi-
lity to identify patients at risk of death in the short 
term. This stratification may help the physician perfor-

Table 4. Survival analysis using Kaplan Meier
Estimated  
survival  

in days (95% CI)

Log rank
(X2) p

Age 0.04
70 years or older 41 (26-55) 4.134
Under 70 years old 77 (57-98)

LET order in the emergency room 0.004
Yes 32 (13-50) 8.179
No 65 (44-86)

Altered level of consciousness 0.03
Yes 44 (30-58) 4.747
No 72 (48-96)

Second lactate determination 0.02
Greater than or equal to 30 mg/dl 52 (30-74) 5.512
Less than 30 mg/dl 69 (50-88)

Compliance package in 3 hours 0.01
No 42 (24-60) 7.36
Yes 72 (56-88)

LTE: limitation of therapeutic effort.
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ming emergency care to select patients who require 
more complex testing and management or more ag-
gressive therapy18,23. This is related to the findings of 
our study in which lactate concentration has prognos-
tic value: the higher the lactate value, especially in the 
second determination, the higher the probability of 
mortality. Since the article by Nguyen et al. establi-
shed that patients with greater lactate clearance after 
6 hours of treatment in the ED had lower mortality 
compared to those with less clearance, the value of 
lactate and its variation has become a tool that helps 
in the diagnosis and therapeutic management of sep-
sis, since it identifies patients with worse prognosis24. 
Therefore, it is important to insist on the need to re-
quest not only the first, but also a second lactate de-
termination to calculate the clearance of lactate.

The order of limitation of therapeutic effort (LTE) 
influences the prognosis of patients with sepsis. In our 
study, consideration of LTE was activated after the ini-
tiation of therapeutic management. If during ED evo-
lution, after initiating the package of measures, a pa-
tient with severe or very severe dependence and high 
associated comorbidity showed signs of poor progno-
sis in the short term, it was agreed with the family 
and the patient was considered a tributary of LTE. This 
meant that the patient was not considered to be a tri-
butary of increasing the dose of vasoactive drugs 
when it had already been initiated, nor of intubation 
and mechanical ventilation. Mortality was higher in 
patients eventually considered as LTE, but not all of 
them died, so it is possible that acting early and syste-

matically decreases mortality even in patients with 
worse baseline conditions.

Our study has several limitations. The main one is the 
small sample size, which can condition problems of sta-
tistical significance, especially if we consider that the pa-
tients finally considered LTE were included in the analy-
sis. However, given that this order was given after having 
initiated the treatment package, we consider it appro-
priate to communicate the results since, in accordance 
with the study design, they were not previously exclu-
ded. Moreover, since this is a single-centre study, the ex-
ternal validity of its results is conditioned to be applied 
to similar centres. On the other hand, we could not per-
form a comparative study with the historical cohort of 
the article published in 2016, given that the criteria fo-
llowed to define sepsis and septic shock were different 
(the current study is based on the definitions of Sepsis-3).

In conclusion, the implementation of an early iden-
tification and treatment protocol has improved the 
therapeutic management of patients with sepsis. 
Proper compliance with the package of measures in 
the first 3 hours is associated with lower mortality. 
However, the percentage of compliance with these me-
asures can be improved. Future studies are needed to 
identify factors that influence the correct application of 
the protocol such as day of the week of care, waiting 
hours, shift, level of triage, number of patients admit-
ted to the ED and level of knowledge of the protocol 
among health personnel. More progress should be 
made in the reorganization of EDs to allow safer care 
of patients with sepsis.
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Figure 1. Probability of survival of 90 patients with 2-3 point qSOFA according to age (A), the order of limitation of therapeutic 
effort in the emergency department (B), level of consciousness (C), the value of the second lactate determination in mg/dl (D), and 
compliance with the 3-hour measurement package (E).
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