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CONSENSUS STATEMENT

Recommendations of the GT-LATINFURG for the 
identification and initial management of patients with 
severe infection and sepsis in emergency departments

Agustín Julián-Jiménez1-3,*, Darío Eduardo García2,4,*, Juan González del Castillo1,5, 
Raffo Escalante-Kanashiro6, Francisco Javier Candel González1,7, Graciela Merinos-Sánchez2,8, 
Ángel Estella1,9, Diego Armando Santillán-Santos2,8, Julio Javier Gamazo del Río1,10, 
Matías José Fosco2,11, Ferrán Llopis-Roca1,12, Luis Antonio Gorordo-Delsol2,13, 
Raúl López Izquierdo1,14, Marcelo Rodrigo Rodríguez2,15, Rafael Rubio Díaz1,3, 
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Regina Gualco2,4, Marcio Borges Sa22,23, on behalf of the GT-LATINFURG Sepsis Working Group, 
Improvement of Care for Patients With Infection in the Emergency Department of the Latin 
American Federation of Emergency Medicine (FLAME) Working Group, and of the Spanish 
Society of Emergency and Urgent Care Medicine (INFURG-SEMES)

In November 2021, the Surviving Sepsis Campaign (SSC) published an update to its 2016 guidelines and 
recommendations. Subsequently, during the CIMU 2022 (33rd World Congress on Emergency Medicine, held in 
March 2022 in Guadalajara, Mexico), the 2021 SSC Guidelines were reviewed and analyzed from the perspective of 
emergency physicians (EPs). The experts involved in this task also reached consensus and published several key points 
of greatest interest and concern to EPs regarding the management of patients with severe infection or sepsis in 
hospital emergency departments (EDs). These points included several improvement proposals developed by GT-
LATINFURG (Latin American Working Group for Improving Infection Care in Emergency Departments) and formally 
presented in what became known as the “Guadalajara Declaration.” That document outlined complementary or 
alternative considerations to the 2021 SSC Guidelines. The first proposal was to “develop guidelines aimed at 
detecting, preventing progression, and managing patients with severe infection and sepsis in EDs.” Since then—and 
owing to numerous original research studies and review articles published by the GT-LATINFURG and INFURG-SEMES 
groups (Infection Study Group of the Spanish Society of Emergency Medicine)—we can now claim that there is 
scientific evidence generated in EDs themselves, or at least that existing evidence has been reviewed while 
considering the specific role of EPs. The main aim of this consensus document, as the initial presentation of the first 
proposal of the Guadalajara Declaration, is to analyze—based on routine clinical practice, experience, available 
evidence, and the perspective of ED physicians—several key issues and controversies in order to establish 
recommendations through expert consensus grounded in current scientific evidence.
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Recomendaciones del GT-LATINFURG para la identificación y atención inicial 
del paciente con infección grave y sepsis en los servicios de urgencias

En noviembre del año 2021 la Surviving Sepsis Campaign (SSC) o “Campaña Sobrevivir a la Sepsis” publicó una actua-
lización de sus recomendaciones y directrices de 2016. Posteriormente, hace varios años, en el marco del CIMU 2022 
(33 Congreso Mundial de Medicina de Urgencias) se revisó y analizó desde la perspectiva del médico de urgencias y 
emergencias (MUYE) la Guía SSC de 2021. Los expertos que realizaron esa tarea también consensuaron y publicaron 
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14Servicio de Urgencias, Hospital Universitario Río Hortega de Valladolid, Spain. 15Departamento de Emergencias, Hospital Universitario Austral, Buenos Aires, Argentina. 16Hospital Israelita 
Albert Einstein, São Paulo, Brasil. 17Servicio de Análisis Clínicos, Hospital General Universitario Santa Lucía, Cartagena, Murcia,Spain. 18Servicio de Urgencias, Hospital General Tlaxcala “Lic. 
Anselmo Cervantes Hernández”, Tlaxcala, Mexico. 19Servicio de Urgencias, Hospital Universitario de Fuenlabrada, Madrid, Spain. 20 Hospital de Urgencia Asistencia Pública, Santiago de Chile, 
Chile. 21Servicio de Urgencias, Hospital de La Axarquía, Vélez-Málaga, Málaga, Spain. 22Unidad Multidisciplinar de Sepsis, Servicio Medicina Intensiva, Hospital Universitario Son Llàtzer, Palma 
de Mallorca, Spain. 23Grupo Multidisciplinar de Sepsis, Instituto de Investigación sanitaria de las Islas Baleares, (Idisba), Spain.
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lation of the officially indexed Spanish-language article, which 
should be cited as Emergencias 2026;38:27-63. In this translated 
version, the editors have supervised the process; however, it cannot 
be ruled out that some errors resulting from the artificial intelli-
gence translation process may have gone unnoticed.
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Introduction

Background and historical overview

In November 2021, the Surviving Sepsis Campaign 
(SSC) published an update of its 2016 recommenda-
tions and guidelines.1 The influence of these guidelines 
on physicians, healthcare centers, institutions, and na-
tional and international organizations is evident, as is 
the improvement in the quality of care provided to pa-
tients with organ dysfunction and life-threatening con-
ditions caused by sepsis when these recommendations 
are implemented.1 Currently, the SSC is widely recog-
nized as a cornerstone of the sepsis care process, hav-
ing successfully conveyed the importance of this clinical 
entity, the need for early detection and appropriate 
treatment, and having contributed to improved patient 
prognosis.1-3

However, although these guidelines are often pre-
sented as being based on “strong” recommendations 
according to the authors’ assessment, they are fre-
quently supported by “weak” or “very weak” evidence 
or framed as best practice statements.1 For this reason, 
as occurred following the publication of the Third 
International Consensus Definitions for Sepsis and septic 
shock (SS) (Sepsis-3),4 emergency and urgent care 
medicine (EUCM) specialists, along with other involved 
disciplines, have emphasized the priority of continuing 
research efforts to generate robust clinical evidence that 
can firmly support existing recommendations or con-
tribute new ones derived from emerging findings.2,3

The management of patients with suspected or con-
firmed infection in emergency departments (EDs) has 
increased significantly over recent decades. Currently, 
such cases account for approximately 15%–20% of all 
ED visits in Spain and between 15% and 40% in EDs 
across Latin American countries.3 Of this large patient 
population, between 5% and 25% are classified as hav-
ing sepsis or SS (depending on the registry, criteria, or 
definitions used in each country).4 In addition, underdi-
agnosis of patients with severe infection and sepsis in 
the ED is well recognized.2,3 These data highlight both 

the quantitative and qualitative importance of infectious 
processes and sepsis in EDs.3

Moreover, in recent years, both the incidence rate 
of severe infection and its in-hospital and short-term 
(30-day) mortal ity have increased gradually.2-5 
Nevertheless, the spectrum of disease severity is wide, 
ranging from mild acute illness to systemic processes 
leading to sepsis, SS, or infection-associated bacteremia. 
In  the lat ter  scenar ios ,  morta l i ty  may reach 
10%–40%.2,5

EUCM specialists are aware that, to classify and 
identify patients with poorer prognosis, it is first neces-
sary to diagnose severe infection or sepsis in the ED 
among numerous patients presenting with possible in-
fectious conditions, as well as among those with alter-
native diagnoses that may mimic severe infection.3,6-8 
What is not suspected cannot be detected, stratified, or 
treated early and appropriately; consequently, septic 
syndromes are allowed to progress to advanced—and 
sometimes irreversible—stages.2,3

In this global context, EDs and prehospital emer-
gency medical services (EMS) represent a key link in the 
care of patients with severe infection—a concept that 
includes patients meeting sepsis criteria, those with sus-
pected bacteremia, and special populations such as im-
munocompromised patients, older adults, and individu-
als with significant comorbidities.2,3 These settings are 
where clinical suspicion is raised, microbiological sam-
ples are obtained, and individualized, immediate, and 
appropriate treatment is initiated, largely determining 
the patient’s clinical course.1-3,9,10 Thus, the “sepsis sur-
vival chain” in the ED has evolved into the “chain of 
detection, prevention of progression, and care of pa-
tients with sepsis in emergency settings,” which begins 
at triage at “time zero” with the implementation of in-
dividualized care bundles as early as possible (Figure 1, 
Supplementary data: https://revistaemergencias.org/ex-
tra/5189.pdf).

For all these reasons, EUCM specialists have long 
called for guidelines more focused on the early stages 
of sepsis, which quantitatively represent a much larger 
patient population in whom early and appropriate in-

algunos de los puntos clave que más interesaban y preocupaban a los MUYE en relación a la atención del paciente 
con infección grave o sepsis en los servicios de urgencias hospitalarios (SUH), e identificaron distintas propuestas para 
su mejora o resolución por parte del GT-LATINFURG (grupo de trabajo latinoamericano para la mejora de la atención 
del paciente con infección en urgencias) en lo que dio a conocer como “La Declaración de Guadalajara”. En dicho 
documento se desarrollaron las consideraciones y propuestas complementarias o alternativas a la Guía SSC de 2021. 
La primera de ellas era “elaborar unas guías orientadas a detectar, prevenir la progresión y atender a los pacientes 
con infección grave y sepsis en los SUH”. Desde entonces y gracias a múltiples artículos originales de investigación y 
de revisión publicados por GT-LATINFURG e INFURG-SEMES (grupo de estudio de infecciones de la Sociedad Española 
de Medicina de Urgencias y Emergencias), hoy en día existe cierta evidencia científica generada en los propios SUH o, 
al menos, se ha revisado la existente teniendo en consideración el papel de estos MUYE. El objetivo principal de este 
documento de consenso como presentación inicial de la primera propuesta de la Declaración de Guadalajara es anali-
zar, desde la base de la práctica clínica habitual, experiencia, evidencia y perspectiva de los médicos de los SUH, algu-
nos de los puntos clave y distintas controversias para establecer una serie de recomendaciones en la infección grave y 
la sepsis mediante un consenso de expertos basadas en la evidencia científica actual.

Palabras clave: Sepsis. Infección bacteriana. Servicios de Urgencias. Diagnóstico. Pronóstico. Mortalidad. Prevención. 
Escalas de alerta temprana. Biomarcadores. Lactato. Procalcitonina. Recomendaciones.
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tervention can prevent the development of organ dys-
function or reverse it, thereby avoiding progression to 
SS or multiple organ dysfunction.1-3,9,10

Within the framework of CIMU 2022 (the 33rd World 
Congress of Emergency Medicine, held in March 2022 
in Guadalajara, Mexico), the 2021 SSC guidelines were 
reviewed and analyzed from the perspective of EUCM 
specialists. The experts involved also reached consensus 
and highlighted key aspects of particular relevance to 
EUCM in the care of patients with suspected or con-
firmed severe infection or sepsis in the ED. They devel-
oped several proposals for improvement or resolution 
through the GT-LATINFURG (Latin American Working 
Group for the Improvement of Care for Patients with 
Infection in Emergency Departments), which were pre-
sented in the “Guadalajara Declaration.”3,10 That publi-
cation detailed additional considerations and alternative 
proposals to the 2021 SSC guidelines. The first of these 
proposals was the development of guidelines specifical-
ly oriented toward detecting, preventing progression, 
and managing patients with severe infection and sepsis 
in EDs.3 Since then, and thanks to multiple original re-
search and review articles published by the GT-
LATINFURG and INFURG-SEMES (Infection Study Group 
of the Spanish Society of Emergency and Urgent Care 
Medicine), a growing body of scientific evidence has 
been generated within EDs themselves, or at least exist-
ing evidence has been critically reviewed while consid-
ering the specific role of these settings.

Evolution of operational definitions (criteria) 
of sepsis

Sepsis-1: In 1992, the first consensus statement 
from the American College of Chest Physicians/Society 
of Critical Care Medicine established the concept of sys-
temic inflammatory response syndrome (SIRS), defined 
as a response to a variety of severe clinical insults and 
manifested by the presence of 2 or more of the follow-
ing 4 criteria: 1) temperature > 38 °C or < 36 °C; 
2) heart rate > 90 beats per minute; 3) respiratory rate 
> 20 breaths per minute or PaCO2 < 32 mmHg; and 

4) white blood cell count > 12,000/mm3, < 4,000/mm3, 
or > 10% immature forms (bands).

The same consensus defined sepsis as the presence 
of SIRS caused by infection, severe sepsis as sepsis asso-
ciated with hypotension, hypoperfusion, or organ dys-
function attributable to sepsis, and SS as persistent arte-
rial hypotension despite adequate fluid resuscitation.11

Sepsis-2: In 2001, experts from multiple scientific 
societies recommended maintaining the 1992 defini-
tions of sepsis, severe sepsis, and SS, but considered 
the defining criteria for sepsis to be insufficient due to 
limited specificity. Consequently, this consensus ex-
panded the list of diagnostic criteria to include several 
biomarkers as tools to support early sepsis diagnosis, 
such as lactate, C-reactive protein (CRP), and procalci-
tonin (PCT).12

Sepsis-3: In February 2016, the Sepsis Definitions 
Task Force published updated definitions of sepsis and 
SS (Sepsis-3),6 followed by two articles providing evi-
dence to validate these new definitions.13,14 This con-
sensus defines sepsis as “life-threatening organ dysfunc-
tion caused by a dysregulated host response to 
infection,” implying a nonhomeostatic host response 
and explicitly incorporating the concept of organ 
dysfunction.

All of this implies severity, the need for early diagno-
sis and management, and consequently renders the 
term “severe sepsis” superfluous, leading to its aban-
donment. In turn, the term SS is redefined as a subcat-
egory of sepsis in which the underlying circulatory, cel-
lular, and metabolic abnormalities are profound enough 
to substantially increase mortality. Clinically, SS is identi-
fied by the need for vasopressors to maintain a mean 
arterial pressure (MAP) $ 65 mmHg and by a blood 
lactate level $ 2 mmol/L (18 mg/dL) despite adequate 
fluid resuscitation.6

This consensus proposes the use of the SOFA 
(Sequential Organ Failure Assessment) score6,15 (Table 1) 
to define sepsis. SOFA incorporates a series of clinical, 
laboratory, and management-related criteria. A baseline 
SOFA score of zero is assumed in patients without pre-
existing organ dysfunction, and, for the identification of 

Figure 1. Chain of detection, prevention of progression, and care of the patient with sepsis in emergency departments.
SOFA: Sequential Organ Failure Assessment; ICU: intensive care unit.
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patients with infection and sepsis, an increase in the 
SOFA score of 2 points or more from baseline is recom-
mended as indicative of organ dysfunction.

Another operational concept introduced is the qSO-
FA6 which does not require laboratory tests and can be 
rapidly applied at triage. It was developed to identify 
patients with suspected sepsis who are at increased risk 
of mortality. Thus, in EDs, qSOFA can be used immedi-
ately to assess organ dysfunction, initiate or escalate 
therapy when appropriate, and consider the need for 
transfer to the intensive care unit (ICU). In this regard, 
Seymour et al.13 concluded that, in patients outside the 
ICU, a qSOFA score $ 2 had significantly greater pre-
dictive validity for in-hospital mortality than SIRS criteria 
or the full SOFA score. qSOFA is considered positive 
when 2 or more of the following criteria are present: 
(1) respiratory rate $ 22 breaths per minute; (2) altered 
mental status, defined as a Glasgow Coma Scale score 
# 14; and (3) systolic blood pressure # 100 mmHg.

Importance of early detection of patients 
with severe infection and sepsis from triage: 
“time zero” (recognition bundle)

The diagnosis of sepsis in emergency settings faces 
multiple barriers and is considered challenging by all 
stakeholders, including the SSC 2021.1-3 In addition to 
early phases of infection, there are situations and risk 
factors for severe infection—such as advanced age, re-
cent postoperative status, wounds or skin lesions, im-
munosuppression, cancer, diabetes mellitus, HIV infec-
tion, among others—in which symptoms and clinical 
signs are less pronounced and more variable, making 
suspicion of sepsis more difficult.3,16 Similarly, fever (as a 
pathophysiological immune response to pathogens) 
may be absent, particularly at extremes of age and in 
immunocompromised patients.17

Early identification of patients with sepsis is essential 
to allow immediate intervention and prevent progres-
sion to more severe stages. From “time zero,” the use 
of SIRS criteria, qSOFA, or other early warning scores 

such as the National Early Warning Score 2 (NEWS-
2),17,18 (Table 2), along with the inclusion of additional 
clinical parameters at triage and biomarkers—such as 
classical markers (lactate, CPR, PCT) and others with 
less accumulated evidence but high potential (midre-
gional proadrenomedullin [MR-proADM] or soluble 
urokinase-type plasminogen activator receptor [su-
PAR])—has become a fundamental strategy for the sus-
picion and confirmation of sepsis in EDs.1-3

The first recommendation of the SSC 2021 advo-
cates the use of a program to improve early detection 
and treatment of sepsis. Such programs may consist of 
manual methods or automated use of electronic health 
records with alert systems.20 This recommendation is 
classified as strong with moderate-quality evidence for 
detection and strong with very low-quality evidence for 
standard procedures.1

Currently, triage systems are indispensable for pa-
tient classification and prioritization in EDs and EMS. 
The use of detection programs (manual or automated) 
has been associated with improved adherence to sepsis 
care bundles and reduced mortality, with an odds ratio 
(OR) of 0.66 (95% CI, 0.61–0.72) in patients with sep-
sis and SS.21

Automated electronic systems (AES) achieve a sensi-
tivity of 81% (95% CI, 80–81) and a specificity of 72% 
(95% CI, 72–72), and can predict sepsis 3–4 hours be-
fore clinical onset, outperforming SIRS and SOFA crite-
ria.22 However, the meta-analysis cited in the SSC 2021 
included only studies conducted in ICUs, where labora-
tory data, continuous vital sign monitoring, and comor-
bidity assessment are readily available; these systems 
have not been evaluated in ED populations.22

In EDs, the first recognition bundle or time zero 
should begin at triage with activation of the sepsis code, 
initiating a screening strategy that allows identification of 
patients with sepsis and stratification of severity to facili-
tate treatment, ICU transfer, and monitoring during ED 
stay (retriage) to allow reassessment if warning signs or 
clinical deterioration occur.2,3 Thus, the sepsis code 
should be activated as soon as patients with signs of or-

Table 1. SOFA Scale (Sepsis-related Organ Failure Assessment)

System/Marker
Points

0 1 2 3 4
Respiratory: PaO2/FiO2 $ 400 < 400 < 300 < 200* < 100*
Respiración: SpO2/FiO2** 221-301 142-220 67-141 < 67
Coagulation: Platelets (×103/mm3) > 150 < 150 < 100 < 50 < 20
Liver: Bilirrubin (mg/dl) < 1.2 1.2-1.9 2-5.9 6-11.9 $ 12
Cardiovascular: Blood pressure (mmHg) MAP $ 70 MAP < 70 DA < 5 o DBT DA > 5.1-15 or NE/Epi # 0.1 DA > 15 or NE/Epi > 0.1
Central nervous system: CGS 15 13-14 10-12 6-9 < 6
Renal: Creatinine (mg/dL) < 1.2 1.2-1.9 2-3.4 3.5-4.9 $ 5
Renal: Urine output (ml/day) < 500 < 200
To define the clinical criteria identifying patients with infection and sepsis, an initial SOFA score $ 2 is required to represent the presence of organ 
dysfunction.
*Respiratory: Scores of 3 and 4 apply only if the patient is receiving ventilatory support.
**If arterial blood gas analysis is not available but pulse oximetry is, an SpO2/FiO2 ratio of 235 corresponds to a PaO2/FiO2 ratio of 200, and an SpO2/FiO2 
ratio of 315 corresponds to a PaO2/FiO2 ratio of 300.
***Vasoactive drugs administered for at least 1 hour to maintain MAP > 65 mmHg. Doses of vasoactive agents are expressed in µg/kg/min.
MAP: mean arterial pressure; DA: dopamine; NE/Epi: norepinephrine/epinephrine; DBT: dobutamine; GCS: Glasgow Coma Scale.
Adapted from: Singer M, et al. JAMA. 2016;315:801–810 and Vincent JL, et al. Intensive Care Med. 1996;22:707–710.
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gan dysfunction and clinical suspicion of infection are 
identified.1-3,6 In clinical practice, organ dysfunction 
should prompt investigation for infection as an underly-
ing cause, and any patient with suspected or confirmed 
infection should be assessed for organ dysfunction. 
Activation of the sepsis code initiates immediate diagnos-
tic and therapeutic measures, pending diagnostic confir-
mation, both in prehospital and in-hospital settings.1-3,6

Objective of the consensus document

The main objective of this Consensus Document 
(CD), presented as the init ial proposal of the 
Guadalajara Declaration (to develop guidelines aimed at 
detecting, preventing progression, and managing pa-
tients with severe infection and sepsis in EDs),3 is to 
analyze—based on routine clinical practice, experience, 
evidence, and the perspective of ED physicians—key is-
sues and controversies in order to establish a series of 
expert consensus recommendations grounded in the 
current scientific evidence.

Methodology

The project was led by a scientific committee com-
posed of 9 EUCM experts with extensive clinical experi-
ence in the management of patients with severe infec-
t ion and sepsis,  as wel l  as a strong research 
background. These experts were drawn from represent-
ative hospitals across Spain and Latin America (DEG, 
JGC, REK, FJCG, AEG, JJGR, MJF, FLR, and AJJ).

Through FLAME (Latin American Federation of 
Emergency Medicine) and SEMES (Spanish Society of 
Emergency and Urgent Care Medicine), a group of 70 
emergency medicine experts from different hospitals 
was convened at the end of 2022, representing more 
than 50 hospitals from 19 Spanish- and Portuguese-
speaking countries (author and reviewer information 
available in Supplementary Table 1 at: https://revis-
taemergencias.org/extra/5189.pdf).

Phases (Figure 2)

In the first phase, the scientific committee was 
formed during the 3 months following publication of 
the Guadalajara Declaration at the beginning of 2023.3 
The general project design was established, and an ex-
haustive literature review was conducted focusing on 
clinical practice guidelines, particularly the SSC 2021,1 
and the Sepsis-1,11 Sepsis-2,12 and Sepsis-36 consensus 
conferences. This review gathered crucial information 
on the presence or absence of scientific evidence in the 
clinical management of severe infection and sepsis spe-
cifically in ED settings. This phase concluded with the 
development of a document containing 50 research 
questions formulated according to the PICO format 
(Population/Patient, Intervention, Comparator, and 
Outcomes), aimed at evaluating current management 
and identifying areas for improvement in EDs. 
Definitions, criteria, and potentially controversial con-
cepts were unanimously agreed upon to standardize 
terminology and facilitate bibliographic searches. A 
glossary of terms is available in Supplementary Table 2 
at: https://revistaemergencias.org/extra/5189.pdf.

In the second phase, the 9 members of the scientif-
ic committee selected and reached consensus—through 
an individual scoring system applied to each question—
on 20 of the original 50 questions, considering them 
the most relevant and impactful for the initial manage-
ment of patients in EDs. Of these, the first 15 ques-
tions, shown in Table 3, were developed as described in 
the third phase below. For the remaining 5 questions 
(questions 16–20), either a systematic or a narrative re-
view was performed, depending on whether studies 
meeting the inclusion criteria described in Table 4 were 
available, or because—when addressing patients with 
SS and in the presence of robust existing evidence with 
which the scientific committee agreed—it was decided 
to include them as part of a narrative discussion. These 
reviews were incorporated either into the discussion of 
related PICO questions or directly into the final recom-
mendations section. In all cases, unanimous consensus 

Table 2. NEWS-2 Scale (National Early Warning Score 2)

Parameter
Points

3 2 1 0 1 2 3
Respiratory rate (breaths/min) # 8 9-11 12-20 21-24 $ 25
Oxygen saturation (%) # 91 92-93 94-95 $ 96
Oxygen saturation % (hypercapnic 

respiratory failure)
# 83
on O2

84-85
on O2

86-87
on O2

88-92 on O2

or
$ 93 on room air

93-94
on O2

95-96
on O2

$ 97
on O2

Supplemental oxygen Yes* No
Systolic blood pressure (mmHg) # 90 91-100 101-110 111-219 $ 220
Heart rate (beats/min) # 40 41-50 51-90 91-110 111-130 $ 131
Level of consciousness A C, V, P, U
Temperature (°C) # 35 35.1-36 36.1-38 38.1-39 $ 39.1

*Record the type of oxygen delivery device used (nasal cannula, face mask, non-rebreather mask, etc.).
Risk interpretation: 1–4 points: Low risk  routine care, observation; Any single parameter scoring 3: Clear risk  urgent clinical review; 5–6 points: 
Medium risk  urgent response; $ 7 points: High risk  immediate response, consider intensive care
In patients with suspected sepsis: activate the sepsis code if 3 points in any single parameter or NEWS-2 $ 5.
O2: oxygen therapy; rpm: respirations per minute; bpm: beats per minute; °C: degrees Celsius; A: alert; C: confusion (new onset); V: response to voice; 
P: response to pain; U: unresponsive. Adapted from: Reference 18 (NEWS-2).
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was achieved among members of the scientific commit-
tee and internal and external reviewers (Supplementary 
Table 1; https://revistaemergencias.org/extra/5189.pdf).

The third phase was conducted over a 12-month pe-
riod. During this phase, several working groups were or-
ganized, each led by a member of the scientific commit-
tee, and each group performed a comprehensive review 
of its assigned question. Whenever articles meeting the 
predefined inclusion criteria were identified, a systematic 
review (SR) was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement.13 To this end, biblio-
graphic searches were performed in at least the follow-
ing databases: PubMed, Web of Science, EMBASE, 
LILACS, Cochrane, Epistemonikos, Tripdatabase, and 
ClinicalTrials.gov. Searches were designed to identify arti-
cles relevant to each PICO question in adult patients 
with sepsis managed in EDs. The search strategy com-
bined appropriate terms and descriptors together with 
(Infection OR Bacterial Infection OR Sepsis) AND 
(Emergenc ies  OR Emergency  OR Emergency 
Department), covering the period from January 1st, 2010 
through at least December 31st, 2023. Ultimately, priority 
was given to SRs, SRs with meta-analyses, randomized 
clinical trials (RCTs), and cohort studies. Some of these 
SRs were registered in PROSPERO (the international pro-

spective register of SRs). Registration numbers for re-
views not yet published are included in this CD, while 
published reviews can be consulted in the cited articles. 
When no scientific evidence meeting the common inclu-
sion criteria for all reviews (Table 4) was identified, a nar-
rative review was conducted.

Study selection followed the PRISMA methodology,23 
including 4 phases: (1) identification, (2) screening, 
(3) eligibility, and (4) final inclusion of studies in the re-
view. To assess methodological quality and risk of bias 
of the included studies, different tools were applied ac-
cording to study design, with independent assessment 
by 2 reviewers and subsequent consensus:

– For SR and meta-analyses included at the eligibility 
stage, AMSTAR 2 (A MeaSurement Tool to Assess SRs)25 
was used to evaluate risk of bias and methodological 
quality.

– For cohort studies included in SRs, the Newcastle–
Ottawa Scale (NOS)26 was applied.

– RoB 2 (Risk of Bias in Randomized Trials 2)26 was 
used to assess randomized clinical trials.

– ROBINS-I (Risk of Bias in Non-randomized Studies 
of Interventions)27 was used to evaluate nonrandomized 
clinical trials.

– AGREE II (Appraisal of Guidelines for Research and 
Evaluation)28 was used for the assessment of clinical 
practice guidelines.

– GRADE (Grading of Recommendations Assessment, 
Development and Evaluation)29 was used to evaluate 
the certainty of the evidence.

Finally, in the fourth phase, the scientific committee 
met on multiple occasions to jointly review and analyze 
the results of all reviews and their conclusions. Initial 
recommendations were formulated by the different 
working groups for each PICO question and were sub-
sequently discussed and agreed upon by the entire sci-
entific committee.

Because the duration of the review process and the 
volume of evidence identified varied considerably across 
PICO questions, SRs or special narrative review articles 
were published throughout 2024 and up to July 31, 
2025. In addition, for all 20 questions, a complementa-
ry literature search was conducted from the closing 
date of each review through July 31, 2025, using the 
same original search strategy. When new relevant evi-
dence was identified, it was incorporated into the dis-
cussion and drafting of the corresponding PICO ques-
tion, at the discretion of the scientific committee.

The final result was the drafting of this manuscript, 
which was reviewed and approved by all members of 
the scientific committee and by the remaining authors 
(members of the working groups for each question). 
The CD was subsequently reviewed and discussed by a 
group of internal reviewers representing SEMES and all 
member societies of FLAME, as well as by external ex-
perts from other emergency medicine societies in differ-
ent countries and by independent experts of recog-
nized standing from related medical specialties 
(Supplementary Table 1; https://revistaemergencias.org/
extra/5189.pdf).

Figure 2. Description of the project phases.
SSC-21: 2021 Surviving Sepsis Campaign; CPG: clinical practice gui-
delines; PICO: Population/Patient, Intervention, Comparator, 
Outcomes; SC: Scientific Committee; FLAME: Latin American 
Federation of Emergency Medicine; SEMES: Spanish Society of 
Emergency Medicine.
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PICO questions and recommendations

PICO Question 1

In adult patients aged < 65 years, is the qSOFA 
score vs SIRS criteria, NEWS-2, and other scales/models 
(qSOFA–lactate, qSOFA–procalcitonin, qSOFA–suPAR, 

qSOFA–proADM, SIRS–procalcitonin, SIRS–lactate), a 
better predictor of sepsis for initial assessment?

Recommendation
In adult patients aged < 65 years, qSOFA should not 

be used as the sole predictive tool for sepsis (for either 
diagnosis or prognosis). Sepsis should be suspected—

Table 3. List of the 20 PICO questions selected by the authors for adult patients with suspected severe infection or sepsis attended in 
the emergency department
  1. �In adult patients < 65 years, is the qSOFA score vs SIRS criteria, NEWS-2, and other scores/models (qSOFA–lactate, qSOFA–procalcitonin, qSOFA–

suPAR, qSOFA–proADM, SIRS–procalcitonin, SIRS–lactate), a better predictor of sepsis for initial assessment?
  2. �In adult patients $ 65 years, is the qSOFA score vs SIRS criteria, NEWS-2, and other scores/models (qSOFA–lactate, qSOFA–procalcitonin, qSOFA–

suPAR, qSOFA–proADM, SIRS–procalcitonin, SIRS–lactate), a better predictor of sepsis for initial assessment?
  3. �Does the use of serum lactate vs non-use, improve prognostic prediction and the identification of poor clinical outcomes in the ED?
  4. �Does the use of procalcitonin vs non-use, improve the diagnostic accuracy for bacterial infection in the ED?
  5. �In patients with a clinical diagnosis of infection and suspected bacteremia, does the use of procalcitonin vs non-use, improve diagnostic prediction 

of bacteremia in blood cultures obtained in the ED?
  6. �In patients with a clinical diagnosis of infection and suspected bacteremia, do alternative predictive models vs the Shapiro score, improve the 

prediction of bacteremia in blood cultures obtained in the ED?
  7. �Which patients should undergo blood culture sampling in the ED, based on the prognostic, clinical, and mortality impact of microbiological 

isolation?
  8. �Is the use of molecular microbiological diagnostic techniques in addition to blood cultures more effective and safer?
  9. �Is early empirical antibiotic therapy (< 3 hours from ED triage) vs no administration or delayed administration ($ 3–6 hours), safer and more 

effective in improving clinical outcomes, reducing progression to SS, short- and long-term mortality, complications, hospital length of stay, or ICU 
admission?

10. �In suspected or confirmed sepsis, is normal saline vs balanced crystalloids/Ringer lactate/colloids/albumin/gelatins, more effective and safer?
11. �In suspected or confirmed SS, is normal saline vs balanced crystalloids/Ringer lactate/colloids/albumin/gelatins, more effective and safer?
12. �In suspected or confirmed SS requiring vasopressors, is NE vs dopamine/epinephrine/vasopressin/other agents, more effective and safer?
13. �In patients with suspected or confirmed SS requiring vasopressors, is peripheral venous administration vs central venous administration, effective 

and safe?
14. �In suspected or confirmed SS requiring vasopressors, is early vasopressor initiation vs delayed initiation, more effective and safer?
15. �Is early source identification and control (< 6 hours) vs no source control or delayed control (> 6–12 hours), safer and more effective in improving 

clinical outcomes, mortality, complications, hospital length of stay, or ICU admission?
16. �In suspected sepsis, is the use of a multidisciplinary sepsis team or “sepsis code” vs non-use, more effective and safer?
17. �In suspected or confirmed SS, is early empirical antibiotic therapy vs delayed initiation, more effective and safer?
18. �In suspected sepsis or severe infection, is the use of molecular microbiological diagnostic techniques combined with blood cultures cost-effective?
19. �In patients with SS receiving vasopressors, is maintaining a mean arterial pressure (MAP) $ 65 mmHg vs MAP < 65 mmHg, more effective and 

safer?
20. �In suspected or confirmed SS, is early ICU admission vs delayed admission, more effective and safer?
PICO: Population/Patient, Intervention, Comparator, Outcomes; ED: emergency department; qSOFA: quick Sequential Organ Failure Assessment; SIRS: 
systemic inflammatory response syndrome; NEWS-2: National Early Warning Score 2; suPAR: soluble urokinase plasminogen activator receptor; proADM: 
proadrenomedullin.

Table 4. Inclusion and exclusion criteria of the GT-LATINFURG Group for systematic and narrative reviews
INCLUSION CRITERIA:
– �Patients older than 14 years evaluated in the ED with suspected or confirmed community-acquired infection, with or without sepsis criteria, defined 

according to either the 2001 Consensus Conference (Sepsis-2)12 with $ 2 SIRS criteria11, or the 2016 Consensus Conference (Sepsis-3)6 with $ 2 
qSOFA criteria.

– �Clinical assessment, collection of blood samples for laboratory testing, as well as blood cultures and other complementary and microbiological 
studies must have been performed during the initial evaluation in the ED, always within the first 24 hours after hospital arrival.

– �The indication for the interventions, measures, or variables analyzed in each research question must have been made in the ED setting.
– �Studies must provide a clear description of patient groups with and without the intervention under study, as well as relevant demographic, 

epidemiological, and clinical variables.
EXCLUSION CRITERIA:
– �Pediatric patients (# 14 years) or mixed populations (pediatric and adult).
– �Patients evaluated or managed in other services or care settings (intensive/critical care units, postoperative units, inpatient wards, primary care) or in 

settings other than the ED, including mixed environments (ED + other services).
– �Patients diagnosed with septic shock at the initial ED evaluation, or mixed populations including patients with both sepsis and septic shock, 

according to definitions and criteria from both the Sepsis-2 and Sepsis-3 Consensus Conferences.
– �Possible nosocomial origin of the infectious process.
– �Articles with low statistical power or a limited sample size (small number of episodes of bacterial infection/sepsis or of the selected dependent 

variable).
– �Case–control studies, narrative reviews, case reports, editorials, commentaries or opinion pieces, letters to the editor, conference abstracts or 

proceedings, and poster presentations.
GT-LATINFURG: Latin American Study Group for the Improvement of Care of Patients in Emergency Departments, sponsored by SEMES and FLAME; ED: 
emergency department; SIRS: systemic inflammatory response syndrome; qSOFA: quick Sepsis-related Organ Failure Assessment.
Prepared by the authors.
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and therefore the sepsis code activated and the recog-
nition bundle initiated from triage—in any patient with 
suspected or confirmed infection who presents with 
qSOFA $ 2, or SIRS $ 2, or NEWS-2 $ 5 (or $ 3 points 
in a single variable). In addition, for the diagnosis of 
sepsis or severe infection, a PCT level $ 0.51 ng/mL 
strengthens the suspicion of bacterial infection, and a 
lactate level $ 2 mmol/L indicates a worse prognosis.

Background
Following publication of the Sepsis-3 definitions in 

2016,6 initial controversies have increased and the ef-
fectiveness of qSOFA as a useful rule for identifying pa-
tients with suspected sepsis in EDs, as well as its role as 
a replacement for classical sepsis criteria, has been 
questioned.1-3 Since then, multiple studies—including 
SRs and meta-analyses—have evaluated the ability of 
qSOFA and other scales and models to detect sepsis,30-35 
such as SIRS11 and NEWS-2.18

The 2021 SSC explicitly recommends not using 
qSOFA as the sole tool for sepsis detection when vs 
other scales or criteria such as SIRS, NEWS, or MEWS. 
This is a strong recommendation with moderate-quality 
evidence.1

Within Sepsis-3, qSOFA was identified as a predictor 
of poor prognosis in patients with known or suspected 
infection; however, no analyses were performed to sup-
port its use as a screening tool.6,13,14 Furthermore, early 
SRs and meta-analyses showed that qSOFA $ 2 was 
more specific but less sensitive than meeting 2 of the 4 
SIRS criteria for early identification of infection-induced 
organ dysfunction.30-35 Only 25%–27% of patients with 
qSOFA $ 2 identified in the ED were ultimately found 
to have an infectious process.1,3

Subsequently, multiple meta-analyses have com-
pared the accuracy of qSOFA and SIRS criteria in the 
initial assessment of patients with suspected infec-
tion.3,30-35 Results have been heterogeneous, likely re-
flecting differences in the populations studied. Overall, 
findings consistently show lower sensitivity for qSOFA 
(25%–43%) vs SIRS (75%–88%) for the diagnosis of in-
fection-related sepsis, potentially limiting qSOFA’s ability 
to detect high-risk patients in the ED.3,30-35 Conversely, 
for short-term mortality prediction, qSOFA shows low 
sensitivity (ø 60%) and moderate specificity (ø 77%), 
whereas SIRS demonstrates higher sensitivity (ø 88%) 
but low specificity (ø 25%). These data support the use 
of SIRS as a screening tool to identify patients with pos-
sible sepsis and to prompt initiation of treatment.3,30-35

In reality, neither SIRS nor qSOFA represents an ide-
al tool for ED use, and both have important limita-
tions,1-3 as do NEWS-2 and MEWS with respect to mor-
tality prediction.3,19

In this context, EUCM specialists have long sought a 
definition or approach that provides optimal sensitivity 
and specificity for both early detection (diagnosis) and 
risk stratification and mortality prediction (prognosis), 
enabling rapid clinical decision-making in the ED.2,3,10 
Early definitions (Sepsis-1 and Sepsis-2) based diagnosis 
on the presence of a physiological response (SIRS) + 

suspected or confirmed infection.11,12 These definitions 
proved highly sensitive but poorly specific, leading to 
the Sepsis-3 consensus,13 which placed organ dysfunc-
tion at the core of the sepsis definition and emphasized 
mortality risk. Consequently, current ED practice shows 
wide variability in the use of sepsis definitions and scor-
ing systems, with no clear consensus.3,36 As of 2025, 
substantial controversy remains regarding the most ap-
propriate criteria for defining and diagnosing sepsis in 
EDs across Latin American and European countries, con-
tributing to marked variability in outcomes and 
estimates.2,3,36

In the search for improved diagnostic criteria, sever-
al proposals using variables readily available in EDs have 
been explored. For years, combinations of commonly 
used clinical scales (SIRS, qSOFA, NEWS-2, MEWS) have 
been proposed,19,37-40 as well as their combination with 
well-established biomarkers (lactate and PCT)41-47 and 
other highly promising biomarkers not yet routinely 
available in EDs, including midregional proadre-
nomedullin (MR-proADM), soluble urokinase plasmino-
gen activator receptor (suPAR), presepsin, and interleu-
kins 6 and 8.48-57

Summary of the evidence
Table 5 describes the characteristics of the 5 SRs 

and meta-analyses39,58-61 included in the evaluation of 
PICO Question 1 that met the inclusion criteria de-
scribed in Table 4. Additional eligible studies were also 
identified. Mellhammar et al.63 reported that NEWS-2 
outperformed qSOFA in detecting sepsis with organ 
dysfunction and predicting mortality. Similarly, Usman 
et al.64 and Churpek et al.35 confirmed the superiority of 
NEWS-2 over qSOFA for sepsis diagnosis and mortality 
prediction, respectively. Oduncu et al.40 reported higher 
sensitivity for SIRS, higher specificity for qSOFA, and su-
perior overall performance for NEWS-2.

A recently published SR and meta-analysis by 
Moncada-Gutiérrez et al.45 (which only partially includ-
ed ED populations) showed that adding lactate to qSO-
FA (LqSOFA) improved prediction of in-hospital mortali-
ty, with an area under the receiver operating 
characteristic curve (AUROC) of 0.807 (95% CI, 0.783–
0.831), sensitivity of 61% (95% CI, 60–63), and speci-
ficity of 81% (95% CI, 80–81). Shah et al.65 studied 
933 critically ill patients (21% mortality; 56% ICU ad-
mission) and found that patients with SIRS $ 2 and 
PCT $ 2 ng/mL had significantly higher mortality (32% 
vs 16%) and ICU admission rates (76% vs 47%) vs pa-
tients with SIRS $ 2 and PCT < 2 ng/mL (P < .0001). In 
contrast, although similar trends were observed for 
qSOFA, no significant differences were found when 
adding PCT $ 2 ng/mL.

Two large prospective multicenter studies from the 
INFURG-SEMES group involving 4439 patients (30-day 
mortality, 10.3%) demonstrated that incorporating PCT 
and lactate improved the performance of SIRS and 
qSOFA for diagnosing bacterial infection and bacter-
emia, as well as predicting 30-day mortality. In the first 
study,46 the model SIRS $ 2 + PCT > 0.5 ng/mL im-
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proved microbiological confirmation and bacteremia di-
agnosis (AUROC, 0.890; 95% CI, 0.880–0.901; sensitiv-
ity, 79%; specificity, 85%). The best mortality prediction 
was achieved by adding lactate $ 2 mmol/L to qSO-
FA $ 2 (AUROC, 0.738; sensitivity, 60%; specificity, 
91%). In the second study,47 results were consistent 
with those reported by Seymour et al.,13 showing that 
patients with qSOFA = 1 and lactate $ 2 mmol/L had 
similar in-hospital mortality to patients with qSOFA $ 2. 
Thus, qSOFA = 1 + lactate $ 2 mmol/L significantly im-
proved predictive performance vs qSOFA = 1 alone and 
approached that of qSOFA $ 2. Thus, qSOFA = 1 plus 
lactate $ 2 mmol/L significantly improves the predictive 
performance achieved by qSOFA = 1 alone, with an 
AUROC of 0.66 (95% CI, 0.63–0.69), a sensitivity of 
68% (95% CI, 61–75), and a specificity of 70% (95% 
CI, 67–73), reaching values very similar to those of 
qSOFA $ 2 (AUROC 0.66 vs 0.69; sensitivity 68% vs 
51%; specificity 70% vs 85).47

Comments
Several SRs and meta-analyses have evaluated the 

ability of individual biomarkers to predict sepsis diagno-
sis, sometimes showing performance comparable to or 

exceeding that of qSOFA, SIRS, or NEWS-2. These in-
clude PCT,66,67 presepsin,53,57 MR-proADM,57 suPAR,56 
and monocyte distribution width (MDW).68,69

Furthermore, recent studies on emerging biomarkers 
further support this approach. Rafael-González et al.49 
demonstrated that MR-proADM had superior predictive 
ability for poor clinical outcomes (progression to SS or 
ICU admission) and 30-day mortality vs PCT, lactate, 
CRP, and clinical scores. The combined model (MR-
proADM $ 2.1 nmol/L + NEWS-2 $ 5) significantly im-
proved prediction vs either component alone. Rubio et 
al.55 concluded that suPAR had superior prognostic abil-
ity for 30-day mortality vs other biomarkers, and that 
combining qSOFA $ 2 with suPAR > 10 ng/mL en-
hanced qSOFA’s predictive performance.

In summary, once these promising findings are vali-
dated in further studies—including those focused on 
specific subgroups such as immunocompromised pa-
tients—the most accurate initial assessment strategy for 
patients with suspected sepsis will likely involve com-
bining rapid clinical prediction scales (qSOFA, SIRS, 
NEWS-2, and others) with emerging biomarkers 
(presepsin53,57, MR-proADM57, suPAR56, MDW68,69). This 
approach has already been demonstrated for PCT and 

Table 5. Characteristics of the systematic review and meta-analyses included in the review of PICO Question 1

Reference Study design Patients 
included Objective Main results Authors’ conclusions and comments

Jiang J, 
et al.
2018
[58]

SR and MA of 
prospective 
and 
retrospective 
studies

52,849 To compare 
the ability of 
qSOFA and 
SIRS to predict 
mortality

qSOFA ≥ 2: pooled RR 4.55 (95% CI, 3.38–6.14). 
SIRS ≥ 2: pooled RR 2.75 (95% CI, 1.96–3.86).

qSOFA $ 2 was more specific, 
whereas SIRS $ 2 was more sensitive. 
Both qSOFA and SIRS have limitations 
as standalone risk stratification tools 
for infected patients in the ED.

Ruan H, 
et al.
2022
[59]

SR and MA of 
16 prospective 
studies

35,756 To compare 
the ability of 
qSOFA and 
SIRS to predict 
in-hospital 
mortality

qSOFA: sensitivity 0.43 (95% CI, 0.32–0.54), 
specificity 0.89 (95% CI, 0.84–0.93). SIRS: sensitivity 
0.80 (95% CI, 0.73–0.86), specificity 0.39 (95% CI, 
0.30–0.50). AUC: qSOFA 0.76 (95% CI, 0.72–0.80); 
SIRS 0.67 (95% CI, 0.62–0.72).

qSOFA showed higher specificity 
but lower sensitivity than SIRS for 
predicting in-hospital mortality in ED 
patients. However, SIRS cannot be 
completely replaced in the ED setting.

Wang C, 
et al.
2022
[60]

SR and MA of 
26 prospective 
and 
retrospective 
studies

62,338 To compare 
the ability of 
qSOFA, SIRS, 
and NEWS 
to predict 
mortality

– �qSOFA: highest specificity (0.82; 95% CI, 
0.76–0.86) and lowest sensitivity (0.46; 95% CI, 
0.39–0.53).

– �SIRS: highest sensitivity (0.82; 95% CI, 0.78–0.85) 
and lowest specificity (0.24; 95% CI, 0.19–0.29).

– �NEWS: intermediate sensitivity (0.73; 95% 
CI, 0.63–0.81) and specificity (0.52; 95% CI, 
0.39–0.65).

– �qSOFA showed higher overall prognostic accuracy 
(AUC) than SIRS and NEWS.

qSOFA demonstrated better overall 
prognostic accuracy than SIRS and 
NEWS. However, no scoring system 
achieved optimal sensitivity and 
specificity for predicting mortality in 
patients with suspected sepsis.

Svendsen M, 
et al.
2023
[61]

SR of 5 
prospective 
and 
retrospective 
studies

8,944 To compare the 
ability of qSOFA 
and SIRS to 
predict sepsis

SIRS showed higher sensitivity (56.4%–86.3%) than 
qSOFA (16.7%–48.6%). qSOFA showed higher 
specificity (89.1%–98%) than SIRS (18.8%–86.4%). 
Positive predictive value was higher for qSOFA; 
negative predictive values were similar.

qSOFA $ 2 was more specific, 
whereas SIRS $ 2 was more sensitive. 
qSOFA appears to be the most 
suitable screening tool for nursing 
staff for prognostic accuracy in sepsis 
detection in the ED.

Chua WL, 
et al.
2024
[39]

SR and MA of 
10 prospective 
and 
retrospective 
studies

52,474 To compare 
the ability of 
qSOFA, SIRS, 
and NEWS to 
predict sepsis 
and in-hospital 
mortality

Sepsis diagnosis:
– �qSOFA: highest specificity 94% (95% CI, 86–98) 

and lowest sensitivity 37% (95% CI, 20–59).
– �SIRS: highest sensitivity 70% (95% CI, 49–85) and 

lowest specificity 62% (95% CI, 41–80).
– �NEWS: intermediate sensitivity 58% (95% CI, 

47–68) and specificity 84% (95% CI, 69–93)
In-hospital mortality: similar patterns observed.

No single scoring system 
demonstrated optimal sensitivity and 
specificity when used alone to predict 
sepsis or in-hospital mortality.

SR: systematic review; MA: meta-analysis; RR: relative risk; 95% CI, 95% confidence interval; qSOFA: quick Sequential Organ Failure Assessment; SIRS: 
Systemic Inflammatory Response Syndrome; NEWS-2: National Early Warning Score 2; ED: emergency department; AUC: area under the receiver opera-
ting characteristic curve; Se: sensitivity; Sp: specificity.
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lactate in recent meta-analyses, significantly improving 
diagnostic and prognostic performance in EDs and 
even in prehospital emergency medical services.48,70

PICO Question 2

In patients aged $ 65 years, is the qSOFA score vs 
SIRS criteria, NEWS-2, and other scales/models (qSOFA–
lactate, qSOFA–procalcitonin, qSOFA–suPAR, qSOFA–
proADM, SIRS–procalcitonin, SIRS–lactate), a better pre-
dictor of sepsis for initial assessment?

Recommendation
In patients aged $ 65 years, qSOFA should not be 

used as the sole predictive tool for sepsis (for either di-
agnosis or prognosis). Sepsis should be suspected—and 
therefore the sepsis code activated and the recognition 
bundle initiated from triage—in any patient aged $ 65 
years with suspected or confirmed infection who pre-
sents with qSOFA $ 2, or SIRS $ 2, or NEWS-2 $ 4 (or 
$ 3 points in a single variable), as well as a score $ 1 
on the GYM scale.74 In addition, for the diagnosis of 
sepsis or severe infection, a PCT level $ 0.51 ng/mL 
strengthens the suspicion of severe bacterial infection, 
and a lactate level $ 2 mmol/L indicates a worse 
prognosis.

Background
For patients aged $ 65 years, no specific indications 

were found within the Sepsis-3 definitions6 or within 
the 2021 SSC guidelines.1

In addition to the limitations of qSOFA described in 
PICO Question 1, it is known that in frail subgroups 
such as patients older than 65 years—where clinical 
manifestations may be more confusing and underdiag-
nosis more pronounced71,72—the diagnostic perfor-
mance of SIRS for sepsis and the prognostic perfor-
mance of qSOFA for mortality are even worse.3,73 SIRS is 
even less specific for infection in older adults, and it is 
assumed that cutoffs used for the general adult popula-
tion may be suboptimal in the elderly.71,72 In older 
adults, clinical signs of organ failure may be expressed 
with a less marked increase in respiratory rate, pro-
longed capillary refill time, poor peripheral perfusion, 
low urine output, or altered mental status.71,72 These 
pathophysiological changes, together with immunose-
nescence, make detection and assessment of older pa-
tients with suspected sepsis particularly challenging.3,71

Summary of the evidence
No SR meeting the inclusion criteria (Table 4) was 

identified for this PICO question. Only a limited num-
ber of cohort studies provide results that have not been 
adequately validated.

González del Castillo et al.74 proposed a new scale 
(GYM: Glasgow Coma Scale < 15; tachypnea > 20 
breaths/min; Charlson comorbidity index $ 3) to pre-
dict 30-day mortality in patients aged $ 75 years pre-
senting to the ED with infection. In a cohort of 293 pa-
tients (13% mortality), SIRS $ 2 yielded an AUROC of 

0.58 (95% CI, 0.49–0.68), whereas GYM yielded an 
AUROC of 0.75 (95% CI, 0.66–0.84). Subsequently, the 
same group published another study75 evaluating 30-
day mortality prediction in older patients without se-
vere dependency presenting to the ED with acute infec-
tion. SIRS $ 2 showed sensitivity of 65% (95% CI, 
53–76) and specificity of 49% (95% CI, 46–52); qSO-
FA $ 2 showed sensitivity of 28% (95% CI, 18–40) and 
specificity of 94% (95% CI, 92–95); and GYM $ 1 
showed sensitivity of 81% (95% CI, 69–89) and speci-
ficity of 45% (95% CI, 42–48). The AUROC was 0.73 
(95% CI, 0.66–0.79) for GYM, 0.69 (95% CI, 0.61–
0.76) for qSOFA, and 0.65 (95% CI, 0.59–0.72) for 
SIRS. Thus, GYM $ 1 was the most sensitive, while 
qSOFA $ 2 was the most specific. García-Lamberechts 
et al.76 conducted a relevant multicenter study across 
52 Spanish EDs including 6054 patients aged $ 65 
years with infectious processes and a 30-day mortality 
of 16.4%. NEWS demonstrated the best point estimate 
(AUROC, 0.76; 95% CI, 0.72–0.81) vs qSOFA (AUROC, 
0.70; 95% CI, 0.65–0.75) and GYM (AUROC, 0.72; 
95% CI, 0.67–0.76), and no difference was observed 
between qSOFA and GYM. A GYM cutoff $ 1 was the 
most sensitive, whereas qSOFA $ 2 showed high speci-
ficity. NEWS showed the greatest predictive ability for 
30-day mortality, with NEWS $ 4 yielding high sensitiv-
ity and NEWS $ 8 yielding high specificity.

Regarding lactate, Del Portal et al.77 concluded that, 
in patients aged $ 65 years with infections, lactate $ 2 
mmol/L is linearly associated with increased relative risk 
(RR) of in-hospital mortality (RR, 1.9–3.6) and 30-day 
mortality (RR, 1.7–2.6) vs patients with lactate < 2.0 
mmol/L. Similarly, in a multicenter study including 739 
patients aged $ 75 years, Yañez et al.43 showed that 
adding lactate assessment to SIRS and qSOFA improved 
their ability to identify older patients with infection at 
risk of short-term death. AUROC for SIRS $ 2 (0.64; 
95% CI, 0.59–0.69) and qSOFA $ 2 (0.69; 95% CI, 
0.63–0.76) increased to 0.705 (95% CI, 0.65–0.76) and 
0.755 (95% CI, 0.70–0.81), respectively, when lactate 
was added. Sensitivity for SIRS $ 2 (73.6%) and qSO-
FA $ 2 (58.2%) increased to 89% (SIRS $ 2 + lac-
tate $ 2) and 79.1% (qSOFA $ 2 + lactate $ 2). 
However, adding the Charlson index did not improve 
performance.43

Other smaller, less generalizable studies have pro-
posed additional models, such as the LIBPAS model78 
(lactate > 4 mmol/L, Barthel Index # 60, and systolic 
blood pressure < 90 mmHg), which achieved an AUROC 
of 0.97 (95% CI, 0.95–0.99), and the INFURG-OLDER 
model,79 which includes variables such as metastatic 
solid tumor, respiratory failure, renal failure, arterial hy-
potension, and decreased level of consciousness, with 
an AUROC of 0.78 (95% CI, 0.72–0.84).

Julián-Jiménez et al.44 reported that MR-proADM 
had superior prognostic ability for 30-day mortality vs 
other biomarkers (lactate, CRP, PCT, suPAR). The com-
bined model qSOFA $ 2 with MR-proADM > 2.07 nmo-
l/L significantly improved the predictive ability of qSO-
FA, with an AUROC of 0.88 (95% CI, 0.75–1.00), 
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sensitivity of 69% (95% CI, 39–90), and specificity of 
97% (95% CI, 92–99).

Comments
Based on the above, in patients aged $ 65 years it 

may be appropriate to adopt a more flexible approach 
and incorporate additional supportive tools, such as bi-
omarkers or new scales, to improve the limited perfor-
mance of qSOFA, SIRS, or NEWS-2. Further research is 
needed to validate these promising results in this sub-
group, given their vulnerability and the limited available 
evidence.

PICO Question 3

Does the use of blood lactate vs not using it, im-
prove the accuracy of prognostic prediction and the 
identification of poor clinical outcomes in the ED?

Recommendation
For all adult patients with suspected or confirmed 

severe infection or sepsis presenting to the ED, meas-
urement of blood lactate concentration is recommend-
ed during the initial patient assessment (triage) and 
should be included as part of the “sepsis profile.” In 
addition, for the diagnosis of sepsis, a lactate level $ 2 
mmol/L predicts a worse prognosis.

Background
The 2021 SSC recommends measuring serum lac-

tate concentration in adult patients with suspected sep-
sis. This is classified as a weak recommendation with 
low-quality evidence.1

The association between lactate concentration and 
in-hospital and short-term (30-day) mortality in adult 
patients with suspected infection and sepsis presenting 
to the ED has been well established for many years,2,3,41 
as it has in intensive care units and other clinical set-
tings.80-82 For this reason, lactate measurement is includ-
ed in international recommendations and in the vast 
majority of clinical practice guidelines for initial patient 
assessment,1,3,83 as well as in the definition of SS accord-
ing to the Sepsis-3 criteria.6,14 Although lactate has also 
been proposed as a tool for detecting sepsis in adult 
patients with clinical suspicion (but without confirma-
tion), it is not sufficiently sensitive or specific when 
used alone to definitively rule in or rule out the 
diagnosis.1-3,41

Summary of the evidence
In a SR including 25 studies (6 involving patients 

with sepsis), Alshiakh et al.84 suggested that even mod-
erately elevated serum lactate concentrations may pre-
dict poor outcomes in patients evaluated in the ED for 
a variety of conditions. Therefore, early (during initial 
assessment) and serial determination of serum lactate 
levels is necessary and should become part of routine 
testing in the ED to predict outcomes and guide thera-
pies that may benefit critically ill patients, including 
those with suspected or confirmed sepsis.

Other multicenter studies discussed in PICO 
Question 1,46,47 narrative reviews,41 and SRs and me-
ta-analyses48,85 have demonstrated that lactate, when 
combined with other biomarkers and qSOFA, improves 
prediction of mortality and poor clinical outcomes. 
Furthermore, all patients with lactate levels $ 2 
mmol/L—given the increased relative risk of mortality 
and progression to SS—should be promptly evaluated 
and treated in the ED and should not be dis-
charged.2,3,41 The same approach should be applied to 
patients aged $ 65 years77 and to those who do not 
present with systolic blood pressure # 100 mmHg.41,86

Comments
The SSC 2021 notes that because blood lactate 

measurement may not be available in resource-limited 
settings, its use is classified as a weak recommendation 
in favor of serum lactate as an adjunctive test.1 In the 
authors’ opinion, this limitation should not discourage 
its recommendation; rather, it should serve as an incen-
tive for EDs that do not currently offer this test to in-
corporate it into their diagnostic capabilities.2,3 In this 
way, lactate measurement can be included both in the 
initial evaluation of patients with suspected sepsis and 
in subsequent monitoring in the ED or other hospital 
settings (ICU, inpatient wards, etc.).2,3 The importance 
of proper sample collection and processing is also 
emphasized.

PICO Question 4

Does the use of procalcitonin vs not using it, im-
prove the accuracy of diagnostic prediction of bacterial 
infection in EDs?

Recommendation
For adult patients with suspected or confirmed se-

vere infection or sepsis presenting to the ED, measure-
ment of serum PCT is recommended during the initial 
patient assessment (triage) and should be included as 
part of the laboratory “sepsis profile.” In addition, a 
PCT level $ 0.25 ng/mL strengthens the suspicion of 
bacterial infection.

Background
Early and appropriate administration of antibiotic 

therapy (AT) and prompt diagnostic and therapeutic 
decision-making have a direct impact on survival in pa-
tients with severe bacterial infection.1-3

In Recommendation 16, the 2021 SSC suggests not 
using PCT in addition to clinical evaluation to decide 
when to initiate antimicrobial therapy vs clinical evalua-
tion alone. This is classified as a weak recommendation 
with very low–quality evidence.1 However, it is note-
worthy that in Recommendation 31, for adult patients 
with an initial diagnosis of sepsis or SS in whom ade-
quate source control has been achieved, the SSC 2021 
does suggest using PCT in addition to clinical evalua-
tion to guide decisions on when to discontinue antibi-
otics vs clinical evaluation alone. In this case, it is a 
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weak recommendation with low-quality evidence.1 The 
r e f e r e n c e s  c i t e d  i n  S S C  2 0 2 1  t o  s u p p o r t 
Recommendation 16 are not based on studies conduct-
ed in ED populations; therefore, none meet the inclu-
sion criteria outlined in Table 4. Moreover, one of the 
arguments cited by the guideline authors for not rec-
ommending PCT as an adjunct to clinical evaluation is 
the absence of apparent benefit, unknown costs, and 
limited availability in some settings. Ultimately, SSC 
2021 issued a weak recommendation with very low–
quality evidence against using PCT to guide initiation of 
antibiotics in addition to clinical evaluation.1 In con-
trast, evidence from studies conducted over the past 20 
years in ED settings has been favorable toward the use 
of PCT as an adjunct to clinical assessment, clinical 
judgment, and other complementary tests, particularly 
in frail and vulnerable subgroups such as patients 
aged $ 65 years.2,3,41,46,66,87

Summary of the evidence
In this context, the GT-LATINFURG group recently 

published a SR analyzing the diagnostic accuracy of 
PCT for bacterial infection.87 The primary endpoint was 
to evaluate the diagnostic accuracy of PCT in predicting 
bacterial infection among adult patients presenting to 
the ED with clinical suspicion of infection and to assess 
whether a specific PCT cutoff value could be identified 
as most clinically relevant for decision-making in EDs.87 
The SR identified a total of 21 studies (10 333 patients, 
including 4856 with bacterial infections [47%]) that 
met the inclusion criteria. Eight studies were rated as 
high quality, 8 as moderate quality, and 4 as low quali-
ty. The area under the receiver operating characteristic 
curve (AUROC) across studies ranged from 0.68 (95% 
CI, 0.61–0.72) to 0.99 (95% CI, 0.98–1.00). A PCT cut-
off between 0.2 and 0.3 ng/mL was the most frequent-
ly used and proposed threshold, appearing in 12 of the 
included studies, with an estimated mean AUROC of 
0.79. When only the five high-quality studies using a 
PCT cutoff of 0.2–0.3 ng/mL were considered, the esti-
mated mean AUROC was 0.78, with a sensitivity of 
69% and a specificity of 76%. This SR demonstrates 
that PCT has considerable diagnostic accuracy for bac-
terial infection and represents a useful tool for suspect-
ing bacterial etiology in patients presenting to the ED 
with community-acquired infectious processes. 
Moreover, a PCT decision threshold > 0.25 ng/mL (0.2–
0.3 ng/mL) has emerged as the most appropriate, ex-
tensively studied, and validated cutoff—always when 
used in combination with clinical judgment and other 
independent clinical variables. This approach may facili-
tate decisions regarding blood culture collection, addi-
tional microbiological testing, and diagnostic–therapeu-
tic strategies, including the initiation of antimicrobial 
therapy.87

Since publication of the above SR87, no additional 
studies fully meeting the inclusion criteria of Table 4 
have been identified, although some have reinforced its 
findings. Zaki et al.88 highlighted that PCT provides 
moderate accuracy in diagnosing sepsis and assessing 

severity, emphasizing its rapid turnaround and ability to 
distinguish bacterial from viral infections. In another SR, 
Chuang et al.67 concluded that although PCT outper-
forms CRP for sepsis diagnosis (AUROC, 0.74; 95% CI, 
0.62–0.84) and, at a cutoff > 0.54 ng/mL, yields a sen-
sitivity of 70% and specificity of 67%, its discriminative 
capacity remains limited, underscoring the need for ad-
ditional tools to improve sepsis diagnosis. Importantly, 
CRP cannot substitute for PCT in diagnosing bacterial 
infection.

Comments
In the authors’ opinion, based on the current scien-

tific evidence generated in ED settings, the recommen-
dation to use PCT as an adjunctive tool in the initial 
evaluation of patients with suspected severe bacterial 
infection and sepsis should encourage EDs that do not 
currently offer this test to make it available to emergen-
cy physicians.2,3,41 In this way, PCT can be incorporated 
both into the initial assessment of patients with sus-
pected sepsis and into subsequent monitoring within 
the ED or other hospital settings (ICU, inpatient wards, 
etc.).2,3

Nevertheless, clinicians should be aware of situa-
tions in which false-negative results may occur (eg, ear-
ly phases of infection, certain microorganisms, localized 
infections) and false-positive results may arise in condi-
tions causing noninfectious SIRS (eg, severe trauma, 
burns, malaria, major surgery, shock, or certain 
malignancies).

In the future, other biomarkers53,56,57 or multimarker 
models41,48,49—currently unavailable in most EDs—may 
outperform PCT. However, until these approaches are 
validated and shown to be effective, they cannot be 
recommended for widespread use.

PICO Question 5

In patients with a clinical diagnosis of infection and 
suspected bacteremia, does the use of procalcitonin vs 
not using it, improve the accuracy of diagnostic predic-
tion of bacteremia in blood cultures obtained in the 
ED?

Recommendation
For adult patients with a clinical diagnosis of infec-

tion and suspected bacteremia presenting to the ED, 
measurement of serum PCT concentration is recom-
mended. In addition, a PCT level $ 0.51 ng/mL 
strengthens the suspicion of bacterial infection with 
concomitant bacteremia.

Background
The 30-day mortality rate in patients with bacter-

emia is 2–3 times higher than in patients with the same 
infectious process without bacteremia. Therefore, early 
and appropriate administration of antibiotic therapy 
and prompt diagnostic and therapeutic decision-mak-
ing have a direct impact on survival, and these patients 
are assumed to have severe bacterial infection.1-3
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As discussed in PICO Question 4, the 2021 SSC 
suggests not using PCT in addition to clinical evalua-
tion to decide when to initiate antibiotic therapy vs 
clinical evaluation alone. This is a weak recommenda-
tion with very low–quality evidence.1 In contrast, stud-
ies conducted over recent years in ED settings support 
the use of PCT as an adjunctive tool for predicting 
bacteremia when combined with clinical assessment, 
c l in ica l  judgment,  and other  complementary 
tests.2,3,41,46,90,91

Summary of the evidence
The GT-LATINFURG group recently published a SR 

evaluating the diagnostic accuracy of PCT for predict-
ing true bacteremia in adult patients presenting to the 
ED with clinical suspicion of infection, and to identify a 
c l in ica l ly  re levant PCT cutof f  va lue to guide 
decision-making.92

The SR identified a total of 20 studies (18 120 blood 
cultures processed, with 2877 bacteremias [15.9%]) 
that met the inclusion criteria (Table 4). Ten studies 
were rated as high quality, 9 as moderate quality, and 1 
as low quality. The AUROC across studies ranged from 
0.68 (95% CI, 0.59–0.77) to 0.98 (95% CI, 0.97–0.99). 
A PCT cutoff > 0.5 ng/mL was the most frequently used 
threshold, appearing in ten studies, with an estimated 
mean AUROC of 0.83 (95% CI, 0.80–0.87). When only 
the six high-quality studies using a PCT cutoff > 0.5 ng/
mL were considered, the mean AUROC was 0.89 (95% 
CI, 0.85–0.92), with sensitivity of 77.6% (95% CI, 72–
83) and specificity of 78% (95% CI, 73–84). This SR 
demonstrates that PCT has substantial diagnostic accu-
racy for bacteremia and represents a useful tool for risk 
stratification. Moreover, a PCT level > 0.5 ng/mL is the 
most appropriate, extensively studied, and validated 
cutoff for predicting bacteremia—always when used in 
combination with clinical judgment and other inde-
pendent patient- and process-related variables. In par-
ticular, a PCT level < 0.5 ng/mL may be reasonably 
used to rule out bacteremia. This approach facilitates 
decisions regarding blood culture collection and diag-
nostic–therapeutic strategies.

Since publication of this SR92, no additional studies 
meeting the inclusion criteria of Table 4 have been 
identified, although several reports have reinforced its 
findings. Overall, these studies show PCT to be the bio-
marker with the highest predictive performance for 
bacteremia in the ED, outperforming CRP, presepsin, 
suPAR, and MR-proADM. However, when PCT is com-
bined with presepsin or MR-proADM, the predictive 
ability of each biomarker improves further.41,90,93,94

Comments
In the authors’ opinion and based on current scien-

tific evidence generated in ED settings, the recommen-
dation to use PCT as an adjunctive tool for predicting 
bacteremia is justified. Furthermore, when combined 
with other biomarkers or included as one of the varia-
bles in bacteremia prediction models, PCT may help 
optimize blood culture requests in the ED.3,90-92

PICO Question 6

In patients with a clinical diagnosis of infection and 
suspected bacteremia, does the use of other predictive 
models vs the Shapiro score/model, improve the ability 
to predict bacteremia in blood cultures obtained in the 
ED?

Recommendation
For adult patients with a clinical diagnosis of infec-

tion and suspected bacteremia presenting to the ED, 
the use of bacteremia prediction models (BPMs) 5MPB-
Toledo and MPB-INFURG-SEMES is recommended. A 
score $ 5 using either the 5MPB-Toledo or the MPB-
INFURG-SEMES model clearly strengthens the suspicion 
of bacterial infection with concomitant bacteremia.

Background
Indications for obtaining blood cultures in the ED 

and their diagnostic yield remain controversial. 
Suspicion and confirmation of bacteremia have major 
diagnostic and prognostic implications and necessitate 
immediate changes in key clinical decisions, including 
hospital admission vs discharge, blood culture collec-
tion, and prompt initiation of appropriate antimicrobial 
therapy.1-3,91 Blood cultures are also obtained in the ED 
to ensure continuity of care, as subsequent manage-
ment and outcomes depend on their results.1-3

Therefore, identifying an effective and broadly appli-
cable bacteremia prediction model that avoids inappro-
priate discharges and unnecessary admissions is a major 
objective for many investigators.91,92,96,97 These models 
or scores combine clinical, epidemiological, and labora-
tory variables—often including biomarkers of inflamma-
tory response and infection—to significantly enhance 
predictive performance.91,92,96,97 Until a few years ago, 
the bacteremia prediction model developed by Shapiro 
et al.95 served as the reference standard in EDs 
worldwide.91,92

Summary of the evidence
The GT-LATINFURG group published a SR98 to iden-

tify and compare the ability of bacteremia prediction 
models published since 2008 (the year of the Shapiro 
et al. model publication95) to predict bacteremia in ED 
settings, and to assess whether these models identify 
patient subgroups with high/very high or low/very low 
risk, as well as clinically relevant decision thresholds in 
the ED.

The SR identified a total of 20 studies (33 182 blood 
cultures processed, with 5074 bacteremias [15.3%]) 
that met the inclusion criteria (Table 4). Eleven studies 
were rated as high quality, 7 as moderate quality, and 2 
as low quality. The AUROC of the Shapiro model 
ranged from 0.71 to 0.83, with sensitivity up to 98% 
and specificity between 26% and 69%. Among the 3 
models with both internal and external validation and 
good methodological quality, the model by Lee et al.99 
achieved an AUROC of 0.81 with sensitivity of 68% and 
specificity of 81%; the 5MPB-Toledo model96 achieved 
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an AUROC ranging from 0.906 (95% CI, 0.881–0.931) 
to 0.946 (95% CI, 0.933–0.960); and the MPB-INFURG-
SEMES model97 achieved an AUROC of 0.924 (95% CI, 
0.914–0.934), with sensitivity of 96% (95% CI, 94–97) 
and specificity of 76% (95% CI, 74–78). The model by 
Lee et al.99 was designed and validated exclusively in 
patients with pneumonia, whereas the 5MPB-Toledo96 
and MPB-INFURG-SEMES97 models were developed and 
validated across multiple infectious processes and pa-
tient subgroups.98

Since publication of this SR98, no additional studies 
meeting the inclusion criteria of Table 4 have been 
published, although some reports reinforce its findings. 
Kaal et al.100 developed a predictive model highlighting 
the weight of PCT, consistent with the 5MPB-Toledo96 
and MPB-INFURG-SEMES models. A recent SR101 
showed that chills (one of the variables in MPB-INFURG-
SEMES97) are highly specific (87%; 95% CI, 83–90) but 
poorly sensitive (37%; 95% CI, 29–45), indicating that 
clinical decisions should not rely on this variable alone.

Comments
Currently, the 5MPB-Toledo and MPB-INFURG-

SEMES models represent useful tools for stratifying true 
bacteremia risk in patients presenting to the ED with 
various infectious processes. Both models use variables 
that are readily available during the initial patient as-
sessment. Nonetheless, interpretation and use of these 
prediction models should always be combined with 
clinical judgment and other independent patient- and 
process-related variables. This approach facilitates deci-
sions regarding blood culture collection and diagnostic–
therapeutic strategies.98

PICO Question 7

Which patients should have blood cultures obtained 
in the ED, given the impact that microbiological isola-
tion would have on prognosis, clinical course, and 
mortality?

Recommendation
For adult patients with suspected or confirmed se-

vere infection or sepsis presenting to the ED, obtaining 
blood cultures (BCs) promptly is recommended in the 
various situations summarized in Tables 6, 7, and 8, 
and in particular: whenever the diagnosis of sepsis or 
SS is confirmed, serum PCT concentration is > 0.5 ng/
mL, or a score $ 5 is obtained using either the 5MPB-
Toledo or the MPB-INFURG-SEMES model.

Background
The 2021 SSC guidelines recommend obtaining cul-

tures, including blood cultures, before initiating antimi-
crobial therapy in patients with suspected sepsis or SS, 
provided that this does not cause a substantial delay in 
treatment initiation (ie, < 45 minutes),1 consistent with 
most international recommendations.2,3,83

However, as discussed in the background sections of 
PICO Questions 5 and 6, it remains neither clearly es-

tablished nor universally agreed which patients should 
have blood cultures obtained in the ED, given the im-
pact that microbiological isolation may have on prog-
nosis, clinical course, and mortality.3 In this regard, 
mortality among ED-origin bacteremia cases has been 
reported to range from 10% to 30% (2- to 3-fold high-
er than in patients with the same condition but without 
bacteremia).1-3,102,103 Mortality is related to the severity 
of the clinical presentation, the type of primary source, 
and patient characteristics (eg, age, comorbidity, and 
other specific conditions).3,102 Early identification in the 
ED of patients at risk for bacteremia is crucial: untreat-
ed bacteremia may progress to more severe stages such 
as SS and increase mortality. In this setting, immediate 
initiation of appropriate empiric antibiotic therapy is as-
sociated with improved prognosis.3,102,104

Summary of the evidence
GT-LATINFURG recently published a special review 

and opinion article102 aimed at highlighting the rele-
vance of the available scientific evidence, clarifying ex-
isting controversies, and determining which target adult 
population would benefit most from obtaining blood 
cultures in adults presenting to the ED with suspected 
sepsis or severe infection. In this context, “benefit” is 
defined not only as microbiological confirmation of 
bacteremia but also as the impact of that result on 
health outcomes and clinical course (prognosis, mortali-
ty, ICU admission, length of stay, appropriateness of 
antimicrobial therapy, and healthcare costs). Based on 
this analysis, the authors developed consensus recom-
mendations regarding indications for blood cultures in 
ED settings. This review102 was conducted in three 
phases as described in Phase 3 of the Methods section.

On the basis of accumulated evidence regarding the 
ability of newly proposed tools to predict bacter-
emia92,98 and the diagnostic yield of blood cultures in 
ED settings, Table 6 proposes general recommendations 
for obtaining blood cultures in patients with severe in-
fection and sepsis in the ED.102 Table 7 provides specific 
recommendations according to the type of infectious 
process presenting to the ED.102 Because the predictive 
performance of bacteremia prediction models (BPMs) in 
general populations may not be uniformly applicable to 
certain patient subgroups—requiring more detailed fu-
ture analysis—Table 8 summarizes the utility of different 
BPMs for guiding blood culture collection in specific ED 
patient subgroups.98,102,105

After publication of this review, no additional SRs or 
studies meeting the inclusion criteria in Table 4 have 
been published, although some reports may reinforce 
its conclusions, such as the study by Muelas et al.,105 
which validates the utility of the MPB-INFURG-SEMES 
model in patients with solid tumors with and without 
neutropenia.

Comments
There is no definitive and comprehensive ED-based 

evidence identifying the specific population or patient 
profile most likely to derive clinical outcome benefit 
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from the decision to obtain blood cultures when sepsis 
or severe infection is suspected. However, given the im-
portance of this decision and the findings of the afore-
mentioned review, prompt blood culture collection may 
be recommended in the situations specified in Tables 6, 
7, and 8—explicitly when the diagnosis of sepsis or SS 
can be confirmed, serum PCT concentration is > 0.5 
ng/mL, or a score $ 5 is obtained using either the 
5MPB-Toledo or the MPB-INFURG-SEMES model.

PICO Question 8

Are molecular microbiological diagnostic techniques 
(MMDTs) used in conjunction with blood cultures more 
effective and safe?

Recommendation
For adult patients in the ED with a clinical diagnosis 

of infection and suspected bacteremia and sepsis, it is 
recommended—as a complement to blood cultures and 
other microbiological studies—to have access to molec-
ular MMDTs as adjunctive tools to improve microbio-
logical diagnosis and patient management.

Background
In the search strategy used to address this PICO 

question, the following outcomes regarding “safety and 
efficacy” were assessed: reduced mortality, improved 
clinical cure, improved microbiological eradication, re-
duced ICU admission, shorter length of stay, fewer days 
o f  ant ib iot ic  therapy,  and fewer  in -hosp i ta l 
complications.

For more than a decade, several SRs and meta-anal-
yses have evaluated different MMDTs, primarily com-
paring them with blood cultures in terms of effective-
ness, safety, and cost-effectiveness.106-108 However, only 
a subset of included studies specifically involved ED pa-
tients and ED-derived samples.106-108 Timbrook et al.106, 

in a meta-analysis including 31 studies and 5920 sam-
ples, evaluated the FilmArray technique, which uses an 
automated polymerase chain reaction (PCR) platform as 
a rapid diagnostic system to identify multiple patho-
gens (bacteria, viruses, yeasts) in a single test within 
approximately 1 hour using sealed cartridges and syn-
dromic panels. Results showed that MMDTs were asso-
ciated with significantly reduced mortality (OR, 0.66; 
95% CI, 0.54–0.80), a reduction in length of stay by 
2.48 days, and improved therapeutic appropriateness, 
with a shorter time to effective therapy (reduced by 
5.03 hours). Antón-Vázquez et al.107, in a SR including 
1638 patients from EDs, inpatient wards, and ICUs, 
compared MMDTs (FilmArray, Septifast, GeneXpert, and 
LAMP) with blood cultures in patients with sepsis. In 
subgroup analyses of RCTs including 564 participants 
(low-certainty evidence), MMDTs may improve time to 
appropriate antibiotic administration, reducing time to 
adequate therapy vs standard care (mean difference, 
17.29 hours; 95% CI, 10.47–45.05). No significant dif-
ferences were observed in mortality or length of stay. 
Peri et al.108, in another meta-analysis with fewer cases 
(617), confirmed that MMDTs (including FilmArray) 
shorten the time to pathogen detection and to identifi-
cation of resistance mechanisms.

The SSC 2021 recommends obtaining cultures, in-
cluding blood cultures, before initiating antimicrobials 
in patients with suspected sepsis or SS, but does not 
explicitly address MMDTs.1

Summary of the evidence
Table 9 summarizes selected study characteristics, 

acknowledging substantial heterogeneity (type of 
MMDT used, study design, risk of bias, etc.).109-115 Based 
on Table 9, the following may be stated:

1. Diagnostic yield and sensitivity of MMDTs vs blood 
cultures vary across studies; in some cases, MMDTs 
demonstrate comparable or even superior sensitivity. 

Table 6. General recommendations for obtaining blood cultures in patients with severe infection in hospital emergency departments

Decision Support Tools
Clinical situation

No sepsis* Probable sepsis** Confirmed sepsis*** SS Present****
Procalcitonin < 0.1 ng/mL No No2 Yes1 Yes1

Procalcitonin 0.1–0.5 ng/mL Individualized assessment2,3 Individualized assessment2,3 Yes1 Yes1

Procalcitonin > 0.5 ng/mL Yes1 Yes1 Yes1 Yes1

5MPB-Toledo score $ 5 Yes1 Yes1 Yes1 Yes1

MPB-INFURG-SEMES score $ 5 Yes1 Yes1 Yes1 Yes1

5MPB-Toledo: Toledo bacteremia prediction model. MPB-INFURG-SEMES: INFURG-SEMES bacteremia prediction model (References 96 and 97, respec-
tively); SS: septic shock.
*No sepsis: No sepsis criteria according to either Sepsis-1 ($ 2 SIRS criteria)¹¹ or Sepsis-3 (2–3 qSOFA criteria)6.
**Probable sepsis: Cases in which sepsis is considered likely after a comprehensive evaluation and no reasonable alternative diagnosis is identified.
***Confirmed sepsis: Proven infection fulfilling Sepsis-2 or Sepsis-3 criteria.
****SS: Proven infection fulfilling SS criteria.
1Within the first hour (as soon as possible): together with the remaining elements of the “recognition/triage bundle”, including sepsis laboratory profile 
(lactate–procalcitonin), blood cultures, antimicrobial therapy, fluid resuscitation, vasopressors if indicated, and identification and control of the infectious 
source.
2In cases where sepsis is only a possible diagnosis after comprehensive evaluation and no alternative diagnosis is reasonably suspected or confirmed, 
diagnostic efforts should be intensified before obtaining blood cultures and administering antibiotics. If no alternative diagnosis is identified and sepsis 
remains possible, antibiotic therapy should be started and blood cultures considered within the first 3 hours to prevent progression to SS, with indivi-
dualized assessment of patient characteristics.
3Consider potential confounders: false positives, bacterial aggression < 6 hours, prior antibiotic use within the previous 72 hours, localized source of 
infection, type of infectious process, baseline clinical status, and patient epidemiology (e.g., neutropenia, immunosuppression).
Adapted from reference 102.
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Combining both techniques improves diagnostic yield in 
some studies, particularly for early pathogen detection. 
Moreover, MMDTs show very high sensitivity and speci-
ficity for pathogen identification and detection of resist-
ance mechanisms and provide faster results, which may 
be crucial in the clinical management of sepsis.

2. With respect to turnaround time, MMDTs (eg, 
Septifast, T2Bacteria [Werfen]) consistently provide re-
sults faster than blood cultures for pathogen detection 
in patients with sepsis and bacteremia.

3. Regarding therapeutic appropriateness (optimiza-
tion and treatment duration), MMDTs (eg, Septifast, 
FilmArray, GeneXpert, T2Bacteria) contribute to im-
proved therapeutic appropriateness by optimizing anti-
biotic therapy, reducing treatment duration, and/or 
identifying resistance mechanisms more rapidly than 
blood cultures.

After completion of this review, no additional SRs or 
studies meeting the inclusion criteria in Table 4 were 
identified, although related publications exist. Candel et 
al.116 (comprehensive review) and Rapszky et al.117 (SR) 
compared conventional blood cultures with rapid multi-
plex molecular syndromic panels ($ 3 pathogens; turn-
around time < 6 hours) that allow simultaneous detec-
tion of multiple pathogens and genotypic resistance 
markers. These tools reduced time to diagnosis, inap-
propriate empiric therapy, and antibiotic duration, and 
may reduce length of stay, potentially leading to cost 
savings. Despite these advantages, such panels have 
limitations, including restricted availability, missed diag-
noses when the causative agent or resistance determi-
nants are not included in the panel, false-positive re-
sults, and codetections. Overall, they represent a major 
advance in infectious disease diagnosis and enable 

more precise and timely interventions. However, at 
present, these techniques cannot replace classical mi-
crobiological methods, although they may be useful as 
complementary tests that increase pathogen detection 
rates.

Comments
Although reviewed studies suggest meaningful ben-

efits of MMDTs vs conventional microbiological meth-
ods in terms of sensitivity and speed, methodological 
limitations may affect results, including heterogeneity in 
patient profiles, clinical settings, and molecular tech-
niques used. In addition, lack of inclusion of certain 
pathogens (common or clinically important in ED set-
tings) in some panels may lead to discrepancies in de-
tection. Finally, variability in the type of direct sample 
analyzed and the limited number of studies for each 
sample type and each MMDT preclude more definitive 
comparisons. Therefore, the available evidence supports 
implementing MMDTs as a valuable adjunct in the 
management of patients with sepsis in ED settings, as a 
complement to conventional microbiological studies. 
Nevertheless, addressing current limitations and con-
ducting further research across different infectious pro-
cesses and clinical contexts remains essential.

PICO Question 9

Does early empiric antibiotic therapy (< 3 hours 
from arrival at ED triage) vs no administration or de-
layed administration ($ 3–6 hours), improve safety and 
effectiveness—ie, clinical course (by reducing progres-
sion to SS), short- and long-term mortality, complica-
tions, length of stay, and ICU admission?

Table 7. Specific recommendations for obtaining blood cultures according to the type of infectious process in the emergency department
In all infectious processes when sepsis criteria are confirmed*, regardless of the source of infection.
CAP: In cases requiring hospital admission or empirical coverage for methicillin-resistant Staphylococcus aureus or Pseudomonas aeruginosa, as well as in 
patients with previous infections caused by these pathogens, hospitalization within the last 90 days, or other risk factors for resistant organisms.
UTI: In cases of APN (not in uncomplicated lower UTIs), and in patients with renal failure, immunosuppression, those receiving hemodialysis, or with 
risk factors for resistant pathogens.
Skin and soft tissue infections: In cases of cellulitis when the patient has significant comorbidities, immunosuppression, or risk factors for resistant 
pathogens, and in other situations warranting hospital admission (e.g., older adults).
Blood cultures are also recommended in all cases of suspected or confirmed pyomyositis, deep infections, or necrotizing infections.
In the following infectious syndromes: Cholangitis, liver abscesses, meningitis, discitis, epidural abscesses, septic arthritis, and endovascular 
infections, in which 3 pairs of blood cultures should be obtained.
*Sepsis criteria: Defined according to either classic Sepsis-1 criteria (two or more Systemic Inflammatory Response Syndrome [SIRS] criteria) or Sepsis-3 
criteria (2 to 3 qSOFA criteria) (References 6, 11, 12).
CAP: community-acquired pneumonia; APN: acute pyelonephritis; UTI: urinary tract infection; qSOFA: quick Sequential Organ Failure Assessment.
Adapted from reference 102 and from Fabre V et al. Does This Patient Need Blood Cultures? A Scoping Review of Indications for Blood Cultures in Adult 
Nonneutropenic Inpatients. Clin Infect Dis. 2020;71:1339–1347.

Table 8. Utility of different predictive models for bacteremia in guiding blood culture collection in specific emergency department 
patient subgroups
Patients aged $$ 65 years: 5PMB -Toledo and PMB-INFURG-SEMES (Reference 98).
Comment: Although diagnostic performance is slightly lower in this age group, it is still considered very good and clinically applicable for both models.
Patients with solid malignancies: PMB-INFURG-SEMES (References 98, 105).
Comment: This model shows very good performance in patients with solid tumors, both with and without metastases, as well as in those with 
chemotherapy-related neutropenia.
Immunocompromised patients: 5PMB -Toledo (Reference 98).
PMB: predictive model of bacteremia.
In patients with neutropenia or immunosuppression, the decision to obtain blood cultures should be individualized according to disease severity. 
Predictive models of bacteremia should be used as supportive tools to aid clinical decision-making rather than as stand-alone criteria.
Adapted from reference 102.



Julián-Jiménez A, et al. Emergencias 2026;38:27-63

43

Recommendation
For adult patients with a clinical diagnosis of infec-

tion and suspected bacteremia and sepsis presenting to 
the ED, early antimicrobial therapy is recommended, 
preferably within the first 3 hours (in practice, as soon 
as possible—once the diagnosis can be confirmed, or 
when suspicion persists and no alternative diagnosis is 
identified). Delaying antibiotic administration by each 
additional hour has been associated with a trend to-
ward higher short-term mortality, increased long-term 
mortality, and a higher likelihood of progression to SS.

Background
Currently, in the absence of randomized clinical tri-

als evaluating the benefits of early antimicrobial therapy 
in ED patients with sepsis, the evidence published in 
recent years has been inconsistent,1-3,104,118,119 and sub-
stantial controversy remains regarding the recommend-
ed time window (within 1 hour, 3 hours, 6 hours, or 
longer) for empiric or targeted antibiotic administration 
in the ED, depending on the level of suspicion and clin-
ical severity.1-3,104 Nevertheless, early and appropriate 

antibiotic therapy has long been associated with shorter 
hospital length of stay, reduced ICU admission, and 
lower mortality.118,119

Accordingly, international guidelines—and specifical-
ly the 2021 SSC—recommend antibiotic administration 
within 1 hour for adults with possible, probable, or 
confirmed SS, as well as for patients “with a high likeli-
hood of sepsis but without shock.”1 In contrast, when 
sepsis is possible but not confirmed, SSC 2021 recom-
mends continuing diagnostic evaluation to confirm bac-
terial infection and, within the subsequent 3 hours, de-
ciding either to administer antibiotics or to continue 
close observation (“weak recommendations with very 
low-quality evidence”).1 Other guidelines, such as 
Dutch guidelines, do not specify a strict time window 
(eg, 1 hour), but do recommend initiating antibiotics 
immediately in cases of sepsis and SS and emphasize 
that EDs should prioritize reducing time-to-antibiotics 
as much as possible.121

In this context, it appears reasonable to assume that 
early empiric antibiotic therapy—defined here as ad-
ministration within < 3 hours of ED triage—in patients 

Table 9. Characteristics of the studies selected in the review of PICO Question 8

Reference Study design
Patients 
included 

(n)

Objective 
(technique) Results, conclusions, and authors’ comments

Idelevich EA,
et al.
2015
[109]

Single-center 
RCT

150 Compare BC 
and SeptiFast 
in patients with 
sepsis

MMDT improved antibiotic appropriateness, shortening the time to optimal antibiotic 
therapy to 21.4 h (95% CI, 16.2–46.3) compared with 47.5 h in the control group (95% 
CI, 7.3–59.2).
Higher sensitivity test. TMDM was positive in 30.7% of patients, accounting for 26.5% of 
samples, whereas BCs were positive in 40.0% of patients, representing 36.0% of samples. 
The overall agreement between both tests was 70.4%. In 55.2% of TMDM-positive 
samples, the same microorganism was identified by blood culture.
Faster test. Time to pathogen detection was 5.3 h with TMDM vs 51.3 h to blood culture 
positivity.

Shengchen D, 
et al.
2019
[110]

Single-center 
RCT

800 Compare BC 
and FilmArray 
in patients with 
respiratory 
infections

MMDTs reduced length of stay (8 days [95% CI, 7–11] vs 9 days [95% CI, 
7–12]), reduced duration of antibiotic therapy (7 vs 8 days), and improved antibiotic 
appropriateness. Higher early de-escalation rates (within 72 h: 7.7% vs 3.4%; 72 h–7 
days: 29.8% vs 22.8%).
MMDTs were more cost-effective, reducing IV antibiotic and hospitalization costs.

Burdino E,
et al.
2014
[111]

Single-center 
cohort

1.024 Compare BC 
and SeptiFast 
in patients with 
sepsis

MMDTs showed higher sensitivity (18%) vs BC alone (15.4%). Combining both 
techniques increased overall diagnostic yield to 22%.

Avolio M,
et al.
2010
[112]

Single-center 
RCT

252 Compare BC 
and SeptiFast 
in patients with 
sepsis

MMDTs increased BC sensitivity: MMDTs detected pathogens in 7% of BC-negative 
patients, raising sensitivity from 21% to 28%.
Faster turnaround time with MMDTs (15 h [95% CI, 6–30] vs 36 h [95% CI, 48–72] for 
BC).

Hettwer S,
et al.
2012
[113]

Single-center 
retrospective 
observational

211 Compare BC 
and SeptiFast 
in patients with 
sepsis

MMDTs did not reduce mortality (12.6% BC-guided vs 15.6% MMDT-guided) or length 
of stay (16.9 ± 15.1 vs 16.6 ± 14.1 days). Sensitivity was lower for MMDTs (37.8%) than 
BC (43%). MMDTs were less effective for detecting coagulase-negative staphylococci but 
more accurate for Gram-negative bacilli. MMDTs provided faster results.

Ziegler I,
et al.
2016
[114]

Prospective 
cohort

696 Compare BC 
and Magicplex 
for bacteremia 
detection in 
sepsis

MMDTs were more sensitive: 46% positive with any method; 18% BC-positive vs 38% 
MMDT-positive. Using BC as gold standard, MMDT sensitivity 47%, specificity 66%, PPV 
23%, NPV 87%. Coagulase-negative staphylococci and uncommon community pathogens 
were frequent in MMDT-positive/BC-negative samples.

Voigt C,
et al.
2020
[115]

Prospective 
observational

137 Compare BC 
and T2Bacteria 
(Werfen) for 
bacteremia 
detection in 
sepsis

MMDTs increased sensitivity, with 100% positive agreement and 98.4% negative 
agreement vs BC. Detected 25% more infection-related positives.
Faster identification (56.6 h earlier than BC). MMDTs improved antibiotic adequacy and 
shortened time to targeted therapy.

MMDTs: molecular microbiological diagnostic techniques; RCT: randomized controlled trial; BC: blood cultures; AB: antibiotic; h: hours.
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with severe infection or sepsis is associated with a bet-
ter prognosis (fewer complications and lower mortali-
ty).1-3,118 However, systematically minimizing time-to-an-
tibiotics for all suspected cases may cause harm.3,120 In 
addition to unnecessary antibiotic exposure in patients 
without bacterial infection, potential harms include ad-
verse drug reactions (eg, allergic or hypersensitivity re-
actions), renal or hepatic injury, thrombocytopenia, 
Clostridioides difficile infection, antimicrobial resistance, 
and increased costs.3,118

Summary of the evidence
GT-LATINFURG published a SR104 comparing wheth-

er early antibiotics (< 3 hours from ED triage) vs de-
layed antibiotics (> 3–6 hours) in adult ED patients with 
severe infection or sepsis is safer and more effective, 
improving clinical course by reducing progression to SS 
and reducing short- and long-term mortality.

Seven studies meeting the inclusion criteria (Table 
4) were included, comprising 118 349 patients; 74 141 
(62.6%) received early AT.104 Three studies were rated 
high quality, three moderate, and 1, low. Populations 
were heterogeneous, with early antibiotic administra-
tion ranging from 56% to 85%. None included patients 
diagnosed with SS, but they did include varying pro-
portions classified as severe sepsis or hypotension re-
sponsive to initial fluid resuscitation.104

Among the 3 high-quality studies: one study 

showed a nonsignificant trend toward higher mortality 
when antibiotics were administered > 6 hours after tri-
age vs < 1 hour (HR, 2.25; 95% CI, 0.91–5.59; P = .08). 
A second study reported an adjusted odds ratio (aOR) 
for in-hospital mortality of 1.09 per hour of delay from 
triage (95% CI, 1.05–1.13; P = .024). A third study 
found that each additional hour to antibiotic initiation 
was associated with a 10% increase (95% CI, 5%–14%; 
P < .001) in the probability of death at 360 days. 
Additionally, another study included in the review 
showed that time (in hours) to first antibiotic adminis-
tration was associated with progression to SS (OR, 1.03; 
95% CI, 1.02–1.04; P < .001).104

Based on the accumulated evidence, Table 10 pre-
sents recommendations regarding timing of antibiotic 
therapy in ED patients with severe infection and sepsis.

After publication of the GT-LATINFURG SR, a subse-
quent SR and meta-analysis by Tang et al.122 evaluated 
the association between delayed antibiotics and mortal-
ity in patients with sepsis and SS (18 of 29 included 
studies were conducted in ED settings). Vs antibiotics 
administered within the first hour, each hour of delay 
increased in-hospital mortality (OR, 1.041; 95% CI, 
1.021–1.062), and antibiotic administration after 1 
hour increased in-hospital mortality (OR, 1.205; 95% 
CI, 1.123–1.293). When antibiotics were administered 
beyond the third hour vs early administration, the OR 
for in-hospital mortality was 1.297 (95% CI, 1.011–
1.664). However, no significant association was found 
for 28-day, 90-day, or 1-year mortality

Comments
In cases of severe infection (suspected bacteremia or 

confirmed/possible sepsis) without meeting criteria for 
SS, early antibiotic administration can be recommend-
ed—primarily within the first 3 hours (in practice, as 
soon as possible once infection is confirmed or suspi-
cion remains and no alternative diagnosis emerges). 
Evidence supports a trend toward higher in-hospital, 
short-term, and long-term mortality, as well as a higher 
probability of progression to SS, with each hour of de-
lay in antibiotic administration.

PICO Question 10

In suspected or confirmed sepsis, is 0.9% saline vs 
balanced crystalloids/Ringer lactate/colloids/albumin/
gelatins, safer and more effective?

Recommendation
For adult patients with a clinical diagnosis of severe 

infection and sepsis presenting to the ED who show 
signs of hypoperfusion or have sepsis-related hypoten-
sion, immediate resuscitation with balanced solutions 
(eg, Ringer lactate) is recommended rather than 0.9% 
saline for initial ED resuscitation. Current evidence indi-
cates that balanced solutions are associated with a low-
er incidence of adverse renal events and lower mortality 
vs 0.9% saline. Although fluid choice should be individ-
ualized according to each patient’s clinical characteris-

Table 10. Recommendations on the timing of antibiotic 
therapy administration in patients with severe infection and 
sepsis in the emergency department
Clinical 
Situation Confirmed sepsis Probable sepsis Possible sepsis

Shock 
present

Within the first 
hour (as soon as 

possible)1

Within the first 
hour (as soon as 

possible)1

Within the first 
hour (as soon as 

possible)1

No shock 
criteria

Within the first 
3 hours (as soon 
as possible while 

attempting to 
confirm the 
diagnosis)2

Within the first 
3 hours (as soon 
as possible while 

attempting to 
confirm the 
diagnosis)2

Preferably within 
the first 3 hours 
(after confirming 
the diagnosis)3

1Within the first hour (as soon as possible): together with the other me-
asures of the “post-recognition or triage bundle,” including obtaining 
the sepsis profile (lactate–procalcitonin), blood cultures, fluid resusci-
tation, vasopressors if indicated, and identification and control of the 
infectious source.
2Probable sepsis after comprehensive evaluation: when no alternative 
diagnosis is suspected, antibiotics should always be administered within 
the first 3 hours, except in cases of suspected severe infection, whe-
re administration within the first hour is recommended. These situa-
tions include suspected bacteremia, significant comorbidity (Charlson 
Comorbidity Index $ 3), extreme ages (older adults and neonates), 
specific foci such as meningitis or necrotizing skin and soft tissue in-
fections, immunosuppression, neutropenia, transplant recipients, and 
similar high-risk conditions.
3Possible sepsis only: when sepsis remains merely a possibility after com-
prehensive evaluation and no reasonable alternative diagnosis is identi-
fied, efforts should be intensified to actively search for other diagnoses 
using all available emergency department resources. If no alternative 
diagnosis is found and sepsis remains possible, antibiotic therapy is re-
commended within the first 3 hours to prevent progression to SS, with 
individualized assessment based on patient characteristics and clinical 
context.
Adapted from reference 104.
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tics and the specific clinical context, prioritizing bal-
anced solutions is recommended, particularly in patients 
with renal risk factors or those requiring aggressive 
resuscitation.

Background
Timely and effective fluid resuscitation is crucial for 

stabilizing sepsis- and SS–induced tissue hypoperfusion 
in the ED.1-3,83,123-125 The SSC 2021 recommends that in-
itial sepsis resuscitation begin immediately (“best prac-
tice statement”) and that, in patients with sepsis-in-
duced hypoperfusion or SS, at least 30 mL/kg of 
crystalloids be administered early, within the first 3 
hours of resuscitation (“weak recommendation with 
low-quality evidence”). It also recommends maintaining 
a low threshold to initiate resuscitation in patients in 
whom sepsis is not proven but is suspected.1

Traditionally, 0.9% saline has been the fluid of 
choice because of availability and low cost.123 However, 
recent research has questioned its safety profile: its high 
chloride content may induce hyperchloremic acidosis, 
promote renal vasoconstriction, and contribute to acute 
kidney dysfunction, which is associated with higher 
mortality. Consequently, balanced crystalloids have 
gained popularity as preferred fluids because their low-
er chloride content more closely reflects physiologic 
human levels.123-125 Balanced solutions such as Ringer 
lactate and Plasma-Lyte have an electrolyte composition 
closer to plasma and often include anions such as lac-
tate, acetate, or gluconate that act as buffers to prevent 
acidosis. This supports a more stable acid–base balance, 
which is particularly relevant in septic patients who are 
prone to lactic acidosis.123-125 From a physiological 
standpoint, administering large volumes of 0.9% saline 
can increase capillary hydrostatic pressure and worsen 
tissue edema, including pulmonary edema. This may 
complicate oxygenation and prolong hospitalization. In 
contrast, balanced solutions appear to be associated 
with less extravascular fluid accumulation. Nonetheless, 
it is important to note that certain balanced solutions 
contain potassium, which may pose risk in patients with 

hyperkalemia or severe renal failure; therefore, fluid se-
lection should be individualized.123-125

Summary of the evidence identified
In the review produced by GT-LATINFURG, several 

relevant studies were identified, including randomized 
clinical trials, meta-analyses, and SRs, although most 
were not conducted in ED settings. Table 11 presents a 
selection of those considered most relevant.

Among recent multicenter studies and SRs/meta-anal-
yses showing that balanced solutions are associated with 
a lower rate of acute kidney injury and lower in-hospital 
mortality vs 0.9% saline is the SMART trial.126 SMART 
was a randomized clinical trial conducted in 3 ICUs in-
cluding 15 802 adults who were randomized to receive 
either 0.9% saline or balanced crystalloids (lactated 
Ringer or Plasma-Lyte A). In the balanced-crystalloid 
group, the composite outcome occurred less frequently, 
including death (10.3% vs 11.1%), need for renal re-
placement therapy (2.5% vs 2.9%), and persistent renal 
dysfunction vs the saline group.

Similarly, the SALT-ED trial127 (another randomized 
clinical trial) demonstrated comparable benefits in non-
critically ill ED patients. This study compared balanced 
crystalloids (lactated Ringer or Plasma-Lyte A) with sa-
line in adults treated in the ED who were subsequently 
hospitalized outside the ICU. A total of 13 347 patients 
were included; the median crystalloid volume adminis-
tered in the ED was 1079 mL. Patients who received 
balanced crystalloids had a lower incidence of major 
adverse kidney events within 30 days (4.7% vs 5.6%; 
adjusted OR, 0.82 [95% CI, 0.70–0.95]; P = .01).

By contrast, colloids such as starches are associated 
with a higher risk of kidney failure and mortality in ICU 
patients, as shown in the CHEST trial.128 Gelatins, al-
though less studied, have not demonstrated clear ad-
vantages and are associated with potential adverse re-
actions. Albumin, according to the ALBIOS trial,129 may 
have a role in patients with severe sepsis; however, al-
bumin replacement + crystalloids vs crystalloids alone, 
did not improve 28- or 90-day survival.

Table 11. Characteristics of randomized clinical trials comparing 0.9% saline with balanced solutions

Study (Author, year [Ref]) Study 
type

No. of 
patients 
(setting)

Intervention 
(balanced 
solutions)

Control 
(0.9% saline) Primary outcome Secondary Outcome

SMART
Semler et al., 2018 (126)

RCT 15,802 (ICU) Balanced 
crystalloids

0.9% saline Lower rate of major adverse 
kidney events (14.3% vs 
15.4%, P = .01, favoring 

intervention)

Reduced in-hospital mortality 
(10.3% vs 11.1%, P = .04, 

favoring intervention)

SALT-ED
Self et al., 2018 (127)

RCT 13,347 (ED) Balanced 
crystalloids

0.9% saline Improved renal outcomes 
(13.5% vs 14.6%, P = .02, 

favoring intervention)

Reduced 30-day mortality 
(1.1% vs 1.3%, P = .05, 
favoring intervention)

CHEST
Myburgh et al., 2012 (128)

RCT 7,000 (ICU) Hydroxyethyl 
starch

0.9% saline No significant difference in 90-
day mortality (17.0% vs 16.3%, 

P = .26)

Higher incidence of renal 
dysfunction with starch (7.0% 

vs 5.8%, P = .03, against 
intervention)

ALBIOS
Caironi et al., 2014 (129)

RCT 1,818 (ICU) Albumin + 0.9% 
saline

0.9% saline 
alone

No significant difference in 28-
day mortality (31.8% vs 32.0%, 

P = .94)

Non-significant trend toward 
lower 90-day mortality (41.1% 

vs 44.2%, P = .09, favoring 
intervention)

RCT: randomized controlled trial; ICU: intensive care unit; ED: emergency department.
Prepared by the authors.
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In a meta-analysis by Xu et al.,130 among patients 
with severe sepsis or SS, albumin use was associated 
with a significant reduction in mortality vs crystalloids 
(RR, 0.82 [95% CI, 0.70–0.97]). Conversely, Zarychanski 
et al.,131 in a SR and meta-analysis, found that hydrox-
yethyl starch was associated with a significant increase 
in mortality risk and acute kidney injury. The clinical use 
of hydroxyethyl starch for acute volume resuscitation is 
not justified because of serious safety concerns.

Finally, over the past year, the European Society of 
Intensive Care Medicine published clinical practice 
guidelines on fluid therapy in critically ill adults.132,133 In 
those guidelines, Recommendation 2 states: “We sug-
gest the use of crystalloids rather than volume expan-
sion with albumin in critically ill adult patients with 
sepsis” (conditional recommendation; moderate cer-
tainty of evidence). In Recommendation 8, they state: 
“We suggest the use of balanced crystalloids rather 
than isotonic saline for volume expansion in critically ill 
adult patients with sepsis” (conditional recommenda-
tion; low certainty of evidence).

Comments
For adult patients with a clinical diagnosis of severe 

infection and sepsis presenting to the ED who have 
sepsis-related hypotension or signs of hypoperfusion, 
immediate resuscitation is recommended. Current evi-
dence supports the use of balanced solutions (eg, lac-
tated Ringer) rather than 0.9% saline, because balanced 
solutions are associated with a lower rate of adverse 
events—particularly renal events—and lower mortality 
in patients with sepsis.123-139,132 However, fluid selection 
should always be individualized according to each pa-
tient’s clinical characteristics and the specific clinical 
context. In this setting, prioritizing balanced solutions is 
recommended, especially in patients with renal risk fac-
tors or those requiring aggressive resuscitation.123-129,132

PICO Question 11

In suspected or confirmed SS, is 0.9% saline vs bal-
anced crystalloids/lactated Ringer/colloids/albumin/gel-
atins, safer and more effective?

Recommendation
For adult patients with a clinical diagnosis of SS pre-

senting to the ED, immediate use of balanced solutions 
(eg, lactated Ringer) rather than 0.9% saline is recom-
mended for initial resuscitation. Current evidence indi-
cates that balanced solutions are associated with fewer 
adverse events and lower mortality vs 0.9% saline. 
Although fluid selection should be individualized ac-
cording to patient characteristics and the specific clini-
cal setting, prioritizing balanced solutions is recom-
mended, especially in patients with renal risk factors or 
those requiring aggressive resuscitation.

Background
As discussed in the previous PICO question, immedi-

ate fluid resuscitation is crucial for stabilizing SS–induced 

tissue hypoperfusion and hypotension.83,123-125,132,133 
Although fluid choice should be individualized, balanced 
solutions are recommended as the preferred option 
when SS is diagnosed in the ED.1,123-125,132,133

The SSC 20211 recommends that initial sepsis resus-
citation begin immediately (“best practice statement”) 
and that, in patients with sepsis-induced hypoperfusion 
or SS, at least 30 mL/kg of crystalloids be administered 
early, within the first 3 hours of resuscitation (“weak 
recommendation with low-quality evidence”).1

Once the resuscitation fluid is selected and after the 
initial phase, fluid administration should be guided by 
careful assessment of intravascular volume status and 
organ perfusion.1,132,133 Dynamic measures have demon-
strated better accuracy in predicting fluid responsive-
ness than static measures (heart rate, central venous 
pressure, and systolic blood pressure). Dynamic meas-
ures include passive leg raise with cardiac output meas-
urement, response to fluid boluses, stroke volume varia-
tion, pulse pressure variation, and inferior vena cava 
collapsibility/distensibility—often supported by echocar-
diography, which is now considered indispensable in 
ED settings.1,132

When advanced hemodynamic monitoring is una-
vailable, alternative markers of organ perfusion can be 
used to evaluate the effectiveness and safety of volume 
administration, including extremity temperature, skin 
mottling, and capillary refill time; these have been vali-
dated and shown to be reproducible indicators of tissue 
perfusion.1

In addition, SSC 20211 suggests guiding resuscita-
tion in adults with sepsis and SS using lactate (eg, lac-
tate clearance) (weak recommendation; low-quality evi-
dence) and using capillary refill time to guide resuscita-
tion as an adjunct to other measures (weak recommen-
dation; low-quality evidence).1

Summary of the evidence identified
Table 11 includes several studies considered most 

relevant and that include patients with SS. The evi-
dence discussed in PICO Question 10 also applies to 
this question, including the SMART trial,126 SALT-ED,127 
CHEST,128 and ALBIOS.129

In the recent European Society of Intensive Care 
Medicine guidelines on fluid therapy in critically ill 
adults,132,133 Recommendation 2 states: “We suggest the 
use of balanced crystalloids rather than isotonic saline 
for volume expansion in critically ill adult patients with 
sepsis,”132 and the subsequent recommendations 
specify:133

1. In adults with sepsis or SS requiring fluid resusci-
tation for circulatory failure, administering up to 30 
mL/kg of IV crystalloids during the initial phase is sug-
gested (when hemodynamic monitoring is not yet 
available, generally within the first 3 hours), with ad-
justments based on clinical context and frequent reas-
sessment (conditional recommendation; very low cer-
tainty of evidence).133

2. In adults with sepsis or SS requiring fluid resusci-
tation for circulatory failure, no recommendation can 
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be made for or against a systematically restrictive or 
liberal fluid strategy (no recommendation; moderate 
evidence of no effect).133

Comments
For adult patients with a clinical diagnosis of SS pre-

senting to the ED, immediate use of balanced solutions 
(eg, lactated Ringer) rather than 0.9% saline is recom-
mended for initial resuscitation. Although fluid choice 
should be individualized, prioritizing balanced crystal-
loids is recommended, particularly in patients with renal 
risk factors or those requiring aggressive resuscita-
tion.123-125 After the initial resuscitation stage, during the 
stabilization phase, dynamic measures provide better 
accuracy for assessing fluid responsiveness, ideally com-
bined with lactate monitoring, echocardiography, and/
or capillary refil l time, depending on available 
resources.1,132,133

PICO Question 12

In suspected or confirmed SS requiring vasopressor 
therapy, is norepinephrine (NE) vs dopamine/epineph-
rine/vasopressin/others safer and more effective?

Recommendation
For adult patients with a clinical diagnosis of SS pre-

senting to the ED, early use of NE is recommended as 
the first-line vasopressor for initial resuscitation. 
Evidence regarding inotrope use in the ED is limited. 
Therefore, initial use of NE is suggested, and high-quali-
ty randomized clinical trials are needed to confirm the 
effectiveness of vasopressors in ED settings.

Background
SS is a hyperdynamic state characterized by in-

creased cardiac output and low systemic vascular resist-
ance.1,6,134 Prolonged peripheral vasodilation and elevat-
ed cardiac index in sepsis may lead to cardiac 
dysfunction or may mask underlying myocardial 
depression.1,6,134

After other measures are implemented and once tis-
sue hypoperfusion or hypotension is identified, intrave-
nous fluids are generally administered first, followed by 
vasopressor infusion when the blood pressure target is 
not achieved after optimization of intravascular 
volume.1,135

The 20211 SSC provides a strong recommendation 
for NE as the first-line vasopressor of choice, supported 
by evidence from multiple randomized clinical trials and 
SRs/meta-analyses. Vs other vasopressors (dopamine, 
vasopressin, epinephrine, selepressin, or angiotensin II), 
this strong recommendation is supported by high-quali-
ty evidence for dopamine comparisons, moderate-quali-
ty evidencefor vasopressin, and low or very low–quality 
evidence for the remaining agents.1

In adults with SS and cardiac dysfunction with per-
sistent hypoperfusion despite adequate volume status 
and blood pressure, SSC 2021 suggests adding 
dobutamine to NE or using epinephrine alone.1

Thus, there is little controversy regarding NE as the 
vasopressor of choice. However, uncertainty remains re-
garding the optimal timing of NE initiation. Specifically, 
it is necessary to define whether ED administration 
should be early/immediate or deferred until after com-
plete fluid resuscitation without hemodynamic normali-
zation.1,135,136 SSC 2021 issues a strong recommendation 
to start NE within the first hour of sepsis identification if 
the patient remains hypotensive during or after fluid 
administration.1

Summary of the evidence identified
GT-LATINFURG conducted a SR following PRISMA 

guidance13 and the inclusion criteria in Table 4. This re-
view was recently published by García et al.137 Although 
720 articles were initially identified, only 1 study met 
inclusion criteria: the CENSER randomized clinical trial138 
by Permpikul et al., which enrolled 310 adults with sep-
sis and hypotension in the ED. The aim was to evaluate 
whether early low-dose NE increases shock control at 6 
hours vs standard care (placebo). Shock was considered 
controlled if a MAP $ 65 mm Hg and urine out-
put $ 0.5 mL/kg/h were achieved for 2 consecutive 
hours, or if serum lactate decreased by $ 10% from 
baseline at 6 hours after diagnosis. Time from ED arrival 
to NE administration was significantly shorter in the 
early NE group (median, 93 vs 192 minutes; P < .001). 
Shock control at 6 hours was higher in the early NE 
group (118/155 [76.1%] vs 75/155 [48.4%]; P < .001). 
Although 28-day mortality did not differ significantly 
(only a trend) and no significant differences were ob-
served for other complications, early NE was associated 
with a lower rate of cardiogenic pulmonary edema 
(22/155 [14.4%] vs 43/155 [27.7%]; RR, 0.51 [95% CI, 
0.41–0.81]; P = .003) and fewer new-onset arrhythmias 
(17/155 [11%] vs 31/155 [20%]; RR, 0.55 [95% CI, 
0.32–0.95]; P = .007).

After completion of the GT-LATINFURG SR, Shi et al. 
published a SR and meta-analysis139 examining early vs 
late NE initiation in adults with SS. Early initiation was 
associated with lower ICU mortality, less fluid volume 
administered at 6 hours, faster achievement of MAP tar-
gets, and more ventilator-free days. Across the 10 in-
cluded studies, early NE reduced mortality in rand-
omized clinical trials (OR, 0.49 [95% CI, 0.25–0.96]; 
P = .04). From the ED perspective, subgroup analyses 
suggested reduced mortality when NE was started with-
in the first hour and lactate was # 3 mmol/L—an ED-
relevant scenario.

Comments
Overall, high-quality ED-specific evidence remains 

limited regarding the magnitude of benefit in patients 
with suspected or confirmed SS requiring vasopressor 
initiation. In centers where NE is not available in the 
ED, dopamine or epinephrine may be considered as al-
ternatives; however, the primary recommendation in 
such settings is to ensure access to NE.

Accordingly, for adult patients with a clinical diag-
nosis of SS presenting to the ED, early NE is recom-
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mended as the first-l ine vasopressor for initial 
resuscitation.

PICO Question 13

In suspected or confirmed SS requiring vasopressors, 
is peripheral venous vs central venous catheter adminis-
tration, effective and safe?

Recommendation
For adult patients with a clinical diagnosis of SS pre-

senting to the ED, it is suggested that for immediate 
vasopressor administration (in this case, NE), peripheral 
venous catheters (PVCs; large-bore, placed proximally 
to the antecubital fossa) represent a valid alternative 
within the first hours of SS until central venous access is 
established. Although some evidence supports this ap-
proach, evidence remains limited, and high-quality 
studies are needed to confirm its safety and efficacy.

Background
Traditionally, vasopressors have been administered 

almost exclusively through central venous catheters 
(CVCs) due to concerns about adverse effects when 
given through PVCs, such as extravasation, limb is-
chemia, and tissue necrosis.136,140 CVC placement re-
quires specialized training, can be time-consuming, and 
may delay early vasopressor initiation; it also carries its 
own insertion- and maintenance-related complica-
tions.136,141 Therefore, because obtaining a CVC in the 
ED or prehospital emergency medical services may de-
lay treatment and worsen outcomes, PVC vasopressor 
infusion may provide an effective short-term alternative 
to enable early initiation.141-143

SSC 2021 considers PVC use appropriate (proximal 
to the antecubital fossa and for a short duration) for 
vasopressor administration when central venous access 
cannot be immediately established.1

Summary of the evidence identified
GT-LATINFURG conducted a SR following PRISMA 

guidance.13 The protocol was registered in PROSPERO 
(CRD42024500207). Most included studies were con-
ducted in ICU or mixed settings; when available, ED 
adult subgroups were included. Ultimately, the review 
included 3 SRs/meta-analyses,141,144,145 a post hoc analy-
sis of a randomized clinical trial,146 a randomized clinical 
trial,147 4 retrospective observational cohort studies,148-151 
and 1 prospective observational cohort study.152 Table 
12 illustrates the characteristics and findings of the SRs/
meta-analyses.

Furthermore, in a post hoc analysis of the ARISE tri-
al,146 which assessed whether starting vasopressors via 
PVC vs CVC in ED patients with early SS was associated 
with earlier completion of some care processes, no 
mortality differences were observed. Conversely, in a 
resource-limited setting protocol that incorporated early 
antibiotics and NE via PVC in adults with sepsis and hy-
potension (most HIV-positive), in-hospital mortality in-
creased vs usual care.147 Similarly, in another re-
source-limited study including 64 patients, extravasation 
incidence rate with PVC vasopressors was low even 
with prolonged use, suggesting peripheral infusions 
may be acceptable when CVC placement barriers ex-
ist.148 In 3 additional small retrospective studies using 
PVCs for vasopressors (primarily NE), extravasation and 
ischemic complications were very low or absent and 
did not significantly affect mortality.149-151 Finally, in a 

Table 12. Characteristics of systematic review or systematic review –meta-analyses comparing the efficacy and safety of vasopressor 
administration via central venous catheters vs peripheral venous catheters
Author, year 
(Ref.)

Design (No. 
of patients) Objective Results Conclusions and authors’ comments

Tian DH et al., 
2020 (141)

SR including 
7 studies 
(1,382 
patients)

To evaluate the 
frequency of 
complications 
associated with 
vasopressor 
administration via 
PVCs.

– �NE was the most frequently administered drug (702 
patients), followed by phenylephrine (546) and 
dopamine (108).

– �Mean infusion duration: 22 h (95% CI, 8–36 h).
– �Extravasation occurred in 3.4% (95% CI, 2.5–4.7) 

of patients; all cases were successfully managed 
conservatively or with vasodilators.

– �No cases of tissue necrosis or limb ischemia were 
reported.

No study met all validity criteria.
When vasopressors are administered 
via PVCs for a limited time under close 
monitoring, extravasation appears to be 
infrequent and unlikely to cause serious 
complications.

Owen VS et al., 
2021 (144)

SR–MA 
including 11 
adult studies 
(873 patients 
from EDs)

To analyze the rate 
of local adverse 
events associated 
with vasopressor 
administration via 
PVCs across different 
clinical settings.

– �Pooled rate of adverse events related to intravenous 
vasopressor administration via PVCs was 1.8% (95% 
CI, 0.1–4.8).

– �Subgroup analyses (ICU, ED, other settings) 
showed no significant differences based on clinical 
environment.

The rate of adverse events was low.
However, further research is required 
to evaluate specific effects in ED 
settings and according to catheter size, 
type, vasopressor dose, and patient 
characteristics to better assess the safety 
of vasopressor administration via PVCs.

Tran QK et al., 
2020 (145)

SR including 
9 studies (2 
conducted in 
EDs; 1,835 
patients)

To assess the 
prevalence of 
complications related 
to vasopressor 
infusion through 
PVCs.

– �A total of 122 complications (7%) were reported; 
117 (96%) were minor.

– �Random-effects meta-analysis showed a pooled 
complication prevalence of 8% (95% CI, 3–21).

– �Studies reporting infusion safety protocols showed a 
lower prevalence of complications.

The prevalence of complications directly 
attributable to vasopressor infusion via 
PVCs was low, and even lower in studies 
implementing safety protocols.
Further studies are needed to confirm 
these findings.

SR: systematic review; MA: meta-analysis; CVC: central venous catheter; PVC: peripheral venous catheter; NE: norepinephrine; h: hours; CI: confidence 
interval.
Prepared by the authors.
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small prospective study (55 patients), complication 
rates associated with PVC vasopressors were low and 
did not result in significant morbidity.152

Comments
In ED settings, for adult patients with SS requiring 

immediate vasopressor therapy (NE as first option), 
large-bore PVCs placed proximally to the antecubital 
fossa may be considered an acceptable short-term alter-
native during the first hours of SS until CVC access is 
secured. However, evidence remains limited, and 
high-quality studies are needed to confirm safety and 
efficacy.

PICO Question 14

In patients with suspected or confirmed SS who re-
quire vasopressor therapy, is early vasopressor adminis-
tration vs delayed administration safer and more 
effective?

Recommendation
For adult patients with a clinical diagnosis of SS in 

the ED, early vasopressor administration is suggested. 
Current evidence indicates that rapid vasopressor initia-
tion, together with initial fluid resuscitation, is associat-
ed with improved shock control and a trend toward 
lower mortality. However, the decision should be indi-
vidualized based on the patient’s clinical condition and 
available hemodynamic monitoring.

Background
SS is a critical clinical condition characterized by 

persistent hypotension and inadequate tissue perfusion 
despite appropriate fluid administration.1-3,133,153 Rapid 
restoration of blood pressure and tissue perfusion is es-
sential to prevent multiorgan dysfunction and reduce 
mortality. Early vasopressor administration, such as nor-
epinephrine, may help rapidly achieve hemodynamic 
targets, minimize the duration of hypotension, and im-
prove clinical outcomes.133,138,153

The physiological rationale for early vasopressor ini-
tiation is that volume expansion with crystalloids, while 
essential, may be insufficient to restore blood pressure 
in cases of severe vasodilation. Vasopressors act directly 
on adrenergic receptors to increase systemic vascular 
resistance, thereby improving perfusion pressure with-
out requiring excessive fluid volumes. In contrast, de-
layed administration extends hypoperfusion, delays 
blood pressure recovery, and may lead to the need for 
large fluid volumes, which are associated with compli-
cations such as pulmonary edema and abdominal com-
partment syndrome.133,138,139,153 Moreover, initiating vas-
opressors during fluid resuscitation (rather than after) 
enables a balanced approach that avoids both hypo-
volemia and volume overload.153 Some recent studies 
suggest that early NE may contribute to a lower inci-
dence of pulmonary edema, shorter duration of me-
chanical ventilation, and reduced ICU length of stay. 
Conversely, delaying vasopressors may increase the risk 

of cardiovascular complications, endothelial injury, and 
an exaggerated inflammatory response.133,138,139,153

As detailed in PICO Question 12, recent randomized 
clinical trials and SRs/meta-analyses consistently show 
that, even when absolute mortality does not differ sig-
nificantly across all studies, early NE is associated with 
faster shock reversal, shorter hospitalization, and re-
duced need for prolonged vasopressor support. These 
outcomes are clinically meaningful because faster recov-
ery may translate into lower hospital costs and better 
quality of life among survivors. Thus, early vasopressor 
administration in SS not only supports hemodynamic 
recovery but also serves as an integrated strategy to 
minimize complications related to prolonged hypoper-
fusion and excessive fluid exposure. Nevertheless, deci-
sions should be individualized, taking into account co-
morbidities, available monitoring, and the initial 
response to fluid resuscitation.1,138,139,153

SSC 2021 provides a strong recommendation to 
start NE within the first hour of sepsis identification if 
the patient is hypotensive during or after fluid adminis-
tration,1 consistent with prior discussion in PICO 
Question 12 and aligned with recent reviews.153

Summary of the evidence identified
GT-LATINFURG conducted a SR following PRISMA 

guidance13 and the Table 4 inclusion criteria. Table 13 
summarizes characteristics and key findings of several of 
the most relevant identified articles.

After completion of the GT-LATINFURG SR, Shi et al. 
published a SR and meta-analysis139 showing reduced 
ICU mortality, lower fluid volume administered at 6 
hours, faster time to achieve target MAP, and more ven-
tilator-free days with early norepinephrine. Across the 10 
included studies, early NE reduced mortality in rand-
omized clinical trials (OR, 0.49 [95% CI, 0.25–0.96]; 
P = .04). In ED-relevant subgroup analyses, mortality re-
duction was observed when early NE was started within 
the first hour and lactate was # 3 mmol/L (a scenario 
that may occur frequently in ED settings). More recently, 
Ma et al. published another SR and meta-analysis156 in-
cluding 11 studies (6661 patients) with substantial heter-
ogeneity. Findings suggested that early vasopressor initia-
tion—particularly 1 to 3 hours after SS diagnosis—may 
be associated with lower short-term mortality in certain 
subgroups, though results should be interpreted cau-
tiously. The authors emphasized the need for more 
standardized research to define the optimal timing of 
vasopressor initiation and maximize survival in SS.

Comments
In ED patients with SS, early vasopressor administra-

tion is suggested—potentially within the first hour after 
starting fluid resuscitation, individualized to each case. 
Current evidence supports that rapid vasopressor initia-
tion alongside initial fluid resuscitation is associated 
with earlier shock control and a clear trend toward re-
duced mortality. However, decisions should always be 
individualized based on the patient’s clinical status and 
available hemodynamic monitoring.
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PICO Question 15

Does early source identification and control (< 6 
hours) vs no source control or delayed source control 
(> 12 hours), improve safety and efficacy by improving 
clinical course (preventing progression to SS), mortality, 
complications, length of stay, or ICU admission?

Recommendation
For patients presenting to the ED with suspected 

or confirmed sepsis in whom an anatomic source is 
identified, implementing any indicated source-control 
intervention as soon as possible—ideally early (within 
6 hours)—is recommended. Source control per-
formed after ED evaluation is associated with lower 
short-term mortality (30–60 days). Source-control–
amenable infections include intra-abdominal abscess-
es, gastrointestinal perforation, ischemic bowel or 
volvulus, cholangitis, cholecystitis, pyelonephritis with 
obstruction or abscess, necrotizing soft-tissue infec-
tion, other deep-space infections (eg, empyema or 
septic arthritis), and infections related to implanted 
devices. These sources should be identified and ad-
dressed promptly, and when feasible, within 6 hours 
of ED evaluation.

Background
Early and appropriate antimicrobial therapy and 

timely diagnostic-therapeutic decisions (eg, ordering 
ancillary tests, obtaining blood cultures and other mi-
crobiologic samples, determining the intensity of hemo-
dynamic support, and the need for admission), as well 
as—specifically—abscess drainage, debridement of in-
fected necrotic tissue, removal of potentially infected 
devices, or definitive control of an ongoing source of 
microbial contamination, directly affect survival in pa-
tients with severe bacterial infection.1,3,157-159 In addition 
to the core international “bundle” measures to be im-
plemented as early as possible in the ED (lactate meas-
urement, blood cultures, broad-spectrum antibiotics, 
fluid resuscitation, and early vasopressors when indicat-
ed), an exhaustive evaluation should be performed to 

determine whether a specific anatomic source is present 
that can be identified and controlled.1,3,78

The term “source control” encompasses physical in-
terventions that reduce the inoculum and modify local 
factors that promote microbial growth or impair host 
defenses.157-159 This may include drainage of an abscess, 
debridement of infected necrotic tissue, removal of an 
infected device, or definitive control of an ongoing site 
of contamination.157-160 Readily treatable sources include 
those listed above.157-160

Current practice emphasizes selecting the least inva-
sive option that can achieve effective source control.157-160 
The SSC 2021 guidelines include, as best-practice state-
ments, the need to rapidly suspect and identify—and 
then confirm or rule out—a specific anatomic diagnosis 
requiring immediate source control, and to implement 
any indicated source-control intervention as soon as 
logistically feasible in the given institution.1

Summary of the evidence identified
GT-LATINFURG published a SR161 comparing early 

source identification and control (< 6 hours) in adults 
presenting to the ED with severe infection or sepsis vs 
no source control or delayed source control (> 12 
hours), assessing clinical course, mortality, complica-
tions, length of stay, and ICU admission.

The SR included 2 high-quality studies meeting the 
Table 4 inclusion criteria, totaling 2404 patients; among 
them, 678 (28.2%) underwent a source-control inter-
vention.161 In the first study,162 28-day mortality was 
lower among patients who underwent source control 
(12.3% vs 22.5%; P < .001), with an adjusted hazard 
ratio of 0.538 (95% CI, 0.389–0.744; P < .001). In the 
second study,163 the time from first evaluation and he-
modynamic stabilization to surgical initiation was asso-
ciated with 60-day survival, with an OR of 0.31 (95% 
CI, 0.19–0.45; P < .0001). Notably, for each additional 
hour of delay, an adjusted OR of 0.29 (95% CI, 0.16–
0.47; P < .0001) was reported. Survival at 60 days was 
98% when intervention occurred within 2 hours; 78% 
when performed between 2–4 hours; 55% between 
4–6 hours; and 0% when performed after 6 hours.

Table 13. Characteristics of selected relevant studies (randomized controlled trial and cohort studies) on early vs delayed vasopressor 
administration

Study
(Author, year – Ref.) Study type No. of 

patients

Intervention 
(early 

vasopressors)

Control 
(delayed 

vasopressors)
Primary outcome Secondary outcome

CENSER
Permpikul et al., 2019
(138)

RCT 310 Early NE Standard NE Higher shock reversal at 6 hours 
(76.1% vs 48.4%, P < .001)

Non-statistically significant 
trend toward lower 28-day 
mortality (15.5% vs 21.9%, 

P = .15)
Bai et al., 2014
(154)

Retrospective 
cohort study

213 Vasopressor 
initiation # 1 hour

Initiation > 1 
hour

Lower 28-day mortality (23.7% 
vs 33.3%, P = .04)

Shorter duration of 
hypotension (3.1 vs 5.4 

hours, P = .01)
Beck et al., 2014
(155)

Retrospective 
cohort study

6.514 Vasopressors 
initiated # 1 hour 

from diagnosis

Vasopressors 
initiated > 1 

hour

Lower in-hospital mortality 
(29% vs 42%, P = 0.03)

Less organ dysfunction (SOFA 
score 7 vs 9, P = .02)

Ospina-Tascón et al., 2020
(143)

Prospective 
cohort study

337 Early NE Delayed 
norepinephrine

Higher 28-day survival (76% vs 
65%, P = .02)

Lower incidence of acute 
kidney injury (13% vs 23%, 

P = .01)
RCT: randomized controlled trial; NE: norepinephrine; SOFA: Sequential Organ Failure Assessment.
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Although multiple prior publications have supported 
the need for source control within the first 6 hours after 
identification,159,160 they were not SR/meta-analyses. In 
this SR, evidence was limited by sample size and study 
count, but findings were consistent with international 
g u i d a n c e  a n d  r e p o r t s  f r o m  o t h e r  c l i n i c a l 
contexts.157,158,164-166

Comments
For ED patients with infections amenable to source 

control (eg, intra-abdominal abscess, GI perforation, is-
chemic bowel/volvulus, cholangitis, cholecystitis, pyelo-
nephritis with obstruction or abscess, necrotizing 
soft-tissue infection, empyema, septic arthritis, and im-
planted-device infections), these sources should be 
identified and source-control interventions initiated as 
early as possible, and when feasible, within 6 hours of 
ED evaluation.157-166 This recommendation complements 
the core sepsis bundle measures to be implemented 
promptly in the ED (lactate measurement, blood cul-
tures, broad-spectrum antibiotics, fluid resuscitation, 
and early vasopressors when indicated).1,3,83 A thorough 
evaluation is necessary to determine whether a specific 
anatomic source is present and amenable to timely 
control.1,3,83

PICO Question 16

In suspected sepsis, is the use of a multidisciplinary 
sepsis team or “sepsis code,” vs no such program, safer 
and more effective?

Recommendation
ED clinicians should be integrated into multidiscipli-

nary sepsis teams and, together with other specialists 
(eg, intensivists, infectious disease physicians, internists, 
microbiologists), should lead the execution of a sepsis 
code to activate—from triage or the first patient assess-
ment—the “time-zero recognition bundle” aimed at 
detecting sepsis early, preventing progression, and pro-
viding timely care for severe infection and sepsis in the 
ED.

Background, summary of evidence, 
and comments

Sepsis is a time-dependent condition; earlier recog-
nition and treatment are associated with better out-
comes.1-3,158 Delays in treatment initiation are linked to 
worse prognosis and higher mortality. To improve early 
detection and outcomes, multidisciplinary sepsis re-
sponse teams activated through a “sepsis code” have 
been promoted.1-3,158,167,168 The 4 pillars of a sepsis code 
are continuing education, early detection, rapid re-
sponse, and multidisciplinary care.167

SSC 2021 recommends implementing a sepsis per-
formance-improvement program, including sepsis 
screening for high-risk patients with acute illness and 
standardized operating procedures for treatment.1

The concept of a sepsis code has emerged as a 
comprehensive, dynamic care protocol in which early 

identification of suspected patients is the key element. 
Early detection enables etiologic diagnosis, immediate 
initiation of both targeted and supportive therapy, and 
monitoring of the response to this syndrome.167,168 The 
sepsis code aims to deliver a rapid, coordinated, and 
efficient response when sepsis is suspected. However, 
for this approach to be effective, it must incorporate 
not only early disease recognition but also a multimod-
al, multidisciplinary strategy involving professionals 
from different disciplines caring for patients across all 
hospital areas, with particularly high prevalence in the 
ED (> 60% of  seps is  d iagnoses occur in the 
ED).1-3,158,167,168

The primary goal of the sepsis code is to reduce 
mortality and to promote a paradigm shift in sepsis 
care at the clinical, organizational, and educational 
levels.167-169

In recent years, several Spanish experiences have 
demonstrated a substantial impact on improving care 
for septic patients throughout the hospital, most nota-
bly in the ED and ICU.158,167-169 According to a recent 
study, in > 65% of Spanish hospitals, when sepsis is 
suspected, a protocol is activated and a multidiscipli-
nary team makes rapid, coordinated decisions to initiate 
early treatment. This not only improves survival and re-
source utilization, but also reduces long-term complica-
tions and improves quality of life among sepsis 
survivors.158,167-169

When ED physicians are integrated into the sepsis 
team and protocols are implemented, adherence to 
recommended bundles improves, while ICU admission 
rates, hospital length of stay, and mortality de-
crease.170-172 Bundles are fundamental to ensure that 
sepsis management is systematic, rapid, and coordinat-
ed, thereby increasing the likelihood of survival and im-
proving outcomes in sepsis and SS. In addition, bundles 
help minimize variability in care by ensuring that all pa-
tients receive the same level of care regardless of illness 
severity.1,167-169,173

By integrating a multimodal, multidisciplinary ap-
proach, the sepsis code provides a comprehensive re-
sponse that significantly improves clinical outcomes and 
optimizes the use of hospital resources. The core ele-
ments are early identification, rapid treatment, and 
teamwork—factors that can determine life or death for 
patients with sepsis.

Accordingly, in the authors’ view, ED physicians 
should be integrated into their institutions’ multidisci-
plinary teams and, together with other specialists, 
should lead execution of the sepsis code to activate—
starting at triage or the first patient assessment—the ED 
“time-zero recognition bundle,” thereby detecting se-
vere infection and sepsis, preventing progression, and 
delivering timely care.

PICO Question 17

In suspected/confirmed SS, is early empiric antibiot-
ic therapy vs non-early initiation, safer and more 
effective?
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Recommendation
For adult patients with a clinical diagnosis of SS, im-

mediate administration of appropriate antimicrobial 
therapy is recommended within the first hour of arrival 
to the ED (ie, as soon as possible once venous access is 
obtained and blood cultures are drawn—without allow-
ing culture collection to delay antibiotic administra-
tion), because mortality increases with each hour of de-
lay in antibiotic therapy.

Background, summary of evidence, and 
comments

Although PICO Question 9 noted ongoing contro-
versy regarding ideal antibiotic timing in possible, prob-
able, or confirmed sepsis, there has been no such con-
troversy for decades when sepsis-related hypotension or 
SS is present.118-120,122,174,175 In the study by Kumar et 
al.,174 each hour of delay in antibiotic administration 
during the first 6 hours after onset of recurrent/persis-
tent hypotension in SS was associated with a mean 
7.6% decrease in survival. Moreover, by the second 
hour after hypotension onset, in-hospital mortality in-
creased significantly vs receipt of therapy within the 
first hour (OR, 1.67 [95% CI, 1.12–2.48]).174 Sherwin et 

al.175 similarly concluded that patients with SS who re-
ceived appropriate antibiotics within the first hour after 
ED diagnosis derived the greatest mortality reduction.

Consistent with this, SSC 20211 recommends antibi-
otic administration within 1 hour in adults with possi-
ble, probable, or confirmed SS; this is a strong recom-
mendation based on low-quality evidence.1

Regarding the GT-LATINFURG SR,104 Table 10 sum-
marizes recommendations on antibiotic timing in ED 
patients with SS. Even when shock is only possible or 
probably due to infection, the recommendation re-
mains to administer antibiotics within the first hour (ie, 
as soon as feasible).

PICO Question 18

In suspected sepsis/severe infection, are molecular 
microbiologic diagnostic techniques used alongside 
blood cultures more cost-effective?

Recommendation
For adult patients with a clinical diagnosis of infection 

and suspected bacteremia and sepsis in the ED, use of 
MMDTs is recommended—when available—as an ad-

Table 14. PICO questions and final recommendations of the document in suspected or confirmed severe infection, sepsis, and septic 
shock in the emergency department
PICO question Recommendation
  1. �In adults < 65 years of age, is the qSOFA scale vs SIRS criteria, NEWS-

2, and other scales/models, a better predictor of sepsis for initial 
assessment?

qSOFA should not be used as the sole predictive tool for sepsis. Sepsis 
should be suspected (and therefore the sepsis code activated and the 
recognition bundle initiated from triage) in any patient presenting with 
qSOFA $ 2 and/or SIRS $ 2 and/or NEWS-2 $ 5 (or $ 3 points in a 
single variable).

  2. �In patients $ 65 years of age, is the qSOFA scale vs SIRS criteria, 
NEWS-2, and other scales/models, a better predictor of sepsis for 
initial assessment?

qSOFA should not be used as the sole predictive tool for sepsis (for either 
diagnosis or prognosis). Sepsis should be suspected (and therefore the 
sepsis code activated and the recognition bundle initiated from triage) in 
any patient $ 65 years presenting with qSOFA $ 2 and/or SIRS $ 2 and/
or NEWS-2 $ 4 (or $ 3 points in a single variable), as well as $ 1 point 
on the GYM scale.

  3. �Does the use of blood lactate vs non-use, improve prognostic 
prediction and identification of poor clinical outcomes?

Blood lactate concentration should be measured at first patient contact 
(triage) and included in the “sepsis profile.” For the diagnosis of sepsis or 
severe infection, a lactate $ 2 mmol/L indicates a worse prognosis.

  4. �Does the use of PCT vs non-use, improve the diagnostic accuracy for 
bacterial infection?

PCT concentration should be measured at first patient contact (triage) 
and included in the “sepsis profile.” A PCT $ 0.25 ng/mL reinforces the 
suspicion of bacterial infection.

  5. �In patients with suspected bacteremia, does the use of PCT vs non-
use, improve the prediction of bacteremia in blood cultures obtained 
in the ED?

Serum PCT concentration should be measured. A PCT $ 0.51 ng/
mL reinforces the suspicion of bacterial infection with concomitant 
bacteremia.

  6. �In patients with suspected bacteremia, does the use of other 
predictive models vs the Shapiro model, improve the prediction of 
bacteremia in ED blood cultures?

Bacteremia prediction models 5MPB-Toledo and MPB-INFURG-SEMES 
should be used. A score $ 5 on either model clearly reinforces the 
suspicion of bacterial infection with concomitant bacteremia.

  7. �Which patients should have blood cultures drawn in the ED, given the 
prognostic and mortality impact of microbiological isolation?

Blood cultures should be obtained immediately whenever sepsis or SS is 
confirmed, when PCT concentration is > 0.5 ng/mL, or when a score $ 5 
is obtained using either the 5MPB-Toledo or MPB-INFURG-SEMES models.

  8. �Is the use of molecular MMDT combined with blood cultures more 
effective and safe?

In adult patients with suspected bacteremia and sepsis in the ED, and as a 
complement to blood cultures, the availability of MMDT is recommended 
as a supportive tool to improve microbiological diagnosis and patient 
management.

  9. �Is early empirical antibiotic therapy (< 3 hours from ED triage) vs no 
or delayed administration ($ 3–6 hours), safer and more effective?

In adult patients with suspected bacteremia and sepsis, early 
administration of antimicrobial therapy is recommended, preferably 
within the first 3 hours (in practice, as soon as possible once suspicion is 
confirmed or maintained without an alternative diagnosis).

10. �In suspected or confirmed sepsis, is saline solution vs balanced 
crystalloids more effective and safe?

In adult patients with signs of hypoperfusion or sepsis-related 
hypotension, immediate use of balanced solutions (such as Ringer lactate) 
instead of 0.9% saline is recommended for initial resuscitation in the ED.

(Continued)
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junct to blood cultures to improve microbiologic diagno-
sis and patient management, because these approaches 
appear cost-effective in multiple clinical scenarios (eg, 
settings without a sepsis team, infectious diseases com-
mittee, or an antimicrobial stewardship program).

Background, summary of evidence, and 
comments

As discussed in PICO Question 8, and in the au-
thors’ view, existing evidence supports implementation 
of MMDTs as a valuable adjunct to blood cultures in ED 
sepsis care. However, it remains important to define 
which clinical contexts (ie, infectious syndromes) may 
derive the greatest effectiveness and efficiency. Candel 
et al.116 and Rapszky et al.117 (SRs discussed under PICO 
Question 8) reported that these tools can shorten time 
to diagnosis, reduce inappropriate empiric therapy and 
antibiotic duration, and reduce hospital length of stay—
changes that may translate into cost savings. Overall, 
they represent a meaningful advance in infectious dis-

eases diagnostics by enabling more timely and precise 
interventions, while noting that MMDTs cannot cur-
rently replace blood cultures.

Regarding cost-effectiveness, Shengchen et al.110 also 
suggested that MMDT implementation may yield signifi-
cant benefits in treatment duration, hospital stay, and 
other costs among patients with lower respiratory tract in-
fections. Finally, 2 reviews176,177 specifically evaluating 
cost-benefit of incorporating MMDTs alongside blood cul-
tures in ED settings concluded that, in sepsis manage-
ment, these tools are promising for improving efficacy 
and safety outcomes and may be cost-effective across sev-
eral clinical scenarios (eg, where no sepsis team, infectious 
diseases commission, or stewardship program is available).

PICO Question 19

In patients with suspected or confirmed SS who 
start vasopressors, is targeting a MAP > 65 mm Hg 
vs < 65 mm Hg, safer and more effective?

Table 14. PICO questions and final recommendations of the document in suspected or confirmed severe infection, sepsis, and septic 
shock in the emergency department (Continued)
PICO question Recommendation
11. �In the diagnosis of SS, is saline solution vs balanced crystalloids more 

effective and safe?
In adult patients with SS in the ED, immediate use of balanced solutions 
(such as Ringer lactate) instead of 0.9% saline is recommended for initial 
resuscitation.

12. �In suspected or confirmed SS with an indication to initiate vasopressor 
therapy, is NE vs dopamine/epinephrine/vasopressin/others more 
effective and safe?

Early use of NE is recommended as the first-line vasopressor for initial 
resuscitation.

13. �In patients with suspected or confirmed SS and an indication for 
vasopressor therapy, is administration through a peripheral venous 
catheter vs a central venous catheter effective and safe?

For immediate vasopressor administration (in this case NE), peripheral 
venous catheters (large-bore and placed proximal to the antecubital 
fossa) are suggested as a valid alternative during the first hours of SS until 
central venous access is obtained.

14. �In suspected or confirmed SS with an indication for vasopressor 
therapy, is early administration vs delayed administration more 
effective and safe?

Early initiation of vasopressors is suggested, as combined with initial fluid 
resuscitation it is associated with improved shock control and a trend 
toward reduced mortality. The decision should be individualized based on 
patient characteristics and available hemodynamic monitoring.

15. �Is early detection and source control (< 6 hours) vs no source control 
or delayed source control (> 6–12 hours) more effective and safe?

In patients with sepsis in whom an infectious source is identified, any 
source control intervention should be implemented as soon as possible, 
preferably early (within 6 hours).

16. �In suspected sepsis, is the use of a multidisciplinary sepsis team or 
“sepsis code” vs non-use more effective and safe?

ED physicians are recommended to integrate into multidisciplinary sepsis 
teams and, together with other specialists, lead the execution of the 
Sepsis Code to activate the “time-zero or recognition bundle” from triage 
in order to detect, prevent progression, and manage patients with severe 
infection and sepsis.

17. �In suspected or confirmed SS, is early empirical antibiotic therapy vs 
delayed initiation more effective and safe?

Immediate administration of appropriate antimicrobial therapy within the 
first hour from ED arrival is recommended (in practice, as soon as possible 
once venous access and blood cultures are obtained, without delaying 
antibiotic administration).

18. �In suspected sepsis or severe infection, is the use of molecular 
microbiological diagnostic techniques combined with blood cultures 
cost-effective?

In adult patients with suspected bacteremia and sepsis in the ED, and as 
a complement to blood cultures, molecular microbiological diagnostic 
techniques should be used when available to improve microbiological 
diagnosis and patient management, as they are cost-effective in several 
clinical scenarios (e.g., when no antimicrobial stewardship team is 
available).

19. �In suspected or confirmed SS requiring vasopressors, is a mean 
arterial pressure (MAP) > 65 mmHg vs MAP < 65 mmHg more 
effective and safe?

In adult patients with SS requiring vasopressor therapy, achieving and 
maintaining a MAP $ 65 mmHg as early as possible is recommended.

20. �In suspected or confirmed SS, is early admission to the intensive care 
unit vs delayed admission more effective and safe?

In adult patients with sepsis and SS requiring ICU admission, early 
transfer is recommended (as soon as possible once the sepsis code has 
been activated and the “time-zero recognition and early management” 
measures have been initiated).

PICO: Population/Patient, Intervention, Comparator, Outcomes; ED: emergency department; qSOFA: quick Sepsis-related Organ Failure Assessment; SIRS: 
systemic inflammatory response syndrome; GYM: 30-day mortality prediction scale in older patients (Glasgow Coma Scale < 15, respiratory rate > 20, and 
Charlson Comorbidity Index $ 3); NEWS-2: National Early Warning Score 2; PCT: procalcitonin; MMDT/TMDM: molecular microbiological diagnostic tech-
niques; PROA: antimicrobial stewardship program; SS: septic shock; MMDT: molecular microbiological diagnostic techniques; NE: norepinephrine.
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Recommendation
For adult patients with a clinical diagnosis of SS 

who require vasopressors, achieve a MAP $ 65 mm Hg 
early and maintain it.

Background, summary of the evidence found, and 
comments

MAP plays a fundamental role in determining sys-
temic perfusion pressure, which in turn influences ve-
nous return and cardiac output. Increasing MAP gener-
ally increases tissue blood flow and enhances tissue 
oxygen delivery, which may help normalize blood lac-
tate concentrations to < 2 mmol/L as an indirect moni-
toring measure.1,133 Although some organs, such as the 
brain and kidneys, can autoregulate their own blood 
flow, a MAP < 60 mm Hg is associated with reduced 
organ perfusion and may therefore contribute to organ 
dysfunction.1,132,133 In this regard, it is important to re-
call the definitions of sepsis and SS presented in the 
glossary of terms (Supplementary Table 2, https://revis-
taemergencias.org/extra/5189.pdf).

However, it is unknown whether the MAP target of 
65 mm Hg—used by consensus to identify patients 
with SS—is beneficial for all patients with SS seen in the 
ED. This uncertainty reflects interpatient variability in 
functional reserve, comorbidities (eg, cardiac disease, 
hypertension, chronic kidney disease), and prior treat-
ments, all of which may influence sepsis pathophysiolo-
gy, host response, and therefore individualized thera-
peutic requirements.1,2

In this context, the 2021 SSC recommends an initial 
MAP target of 65 mm Hg (rather than higher MAP tar-
gets) in adults with SS receiving vasopressors; this is a 
strong recommendation supported by moderate-quality 
evidence.1

Following the methodology described (PRISMA13 
and the inclusion criteria in Table 4), the GT-LATINFURG 
designed and conducted a SR, as for the other PICO 
questions. During eligibility assessment, 11 full-text arti-
cles were retrieved, including 2 SRs178,179 and 2 SR–me-
ta-analyses;180,181 however, all were conducted in ICU 
settings. Higher targets (eg, MAP 80–85 mm Hg) did 
not improve mortality and, in some subgroups, may be 
associated with worse outcomes.1 Therefore, for pa-
tients with SS who require vasopressors, the goal 
should be to promptly achieve and maintain a 
MAP $ 65 mm Hg.

In summary, because no eligible study specifically 
addressed this question in an ED population, further 
high-quality studies designed for ED patients are 
needed.

PICO Question 20

In suspected or confirmed SS, is early ICU admission 
vs non-early admission safer and more effective?

Recommendation
For adult patients with a clinical diagnosis of sepsis 

or SS who require ICU admission, a prompt transfer is 

recommended (ie, as soon as possible once the sepsis 
code has been activated and “time-zero” recognition 
and early-management measures have been initiated in 
the ED, and as soon as the patient’s condition and 
logistics allow).

Background, summary of the evidence found, and 
comments

Sepsis may progress to SS and, in some cases, 
death. Among ED patients with sepsis who are initially 
hemodynamically stable, 17.8% progress to SS within 
the subsequent 72 hours, with 30-day mortality increas-
ing from 3.1% to 13.1%.168 Therefore, identifying this 
subgroup is essential to ensure immediate treatment 
and a faster transfer to the ICU.168 This is closely linked 
to compliance with SSC bundles established over time 
for ED care at 6 hours, 3 hours, or within the first 
hour.1,83,182,183

Delayed ICU admission of patients with sepsis 
and SS from the ED is associated with poorer bun-
dle compliance, which in turn is associated with in-
creased mortal ity and longer ICU and hospital 
length of stay.1 Evidence regarding the optimal tim-
ing of ICU transfer largely comes from observational 
studies and registry databases; for example, an ICU 
mortality increase of 1.5% has been reported for 
each hour of delay from ED to ICU transfer.1,184 
Similarly, another multicenter observational study 
including more than 50,000 patients found higher 
mortality when ED length of stay exceeded 6 hours 
(17% vs 12.9%; P < .001). Among hospital survi-
vors, delayed ICU admission was associated with 
longer hospitalization, higher mortality, and higher 
rates of mechanical ventilation and central venous 
catheterization.185

The SSC 2021 suggests admitting adults with sepsis 
or SS who require ICU care within the first 6 hours 
(weak recommendation, low-quality evidence).1

In the GT-LATINFURG review, only observational 
studies similar to those above were identified. For in-
stance, Zhang et al. studied 1,997 patients and found 
that vs the length of the ED stay < 6 hours, staying 12–
24 hours (OR, 1.82; 95% CI, 1.28–2.58) or > 24 hours 
(OR, 1.79; 95% CI, 1.27–2.52) was associated with a 
higher risk of death.186

Accordingly, for patients with sepsis or SS who re-
quire ICU admission, transfer should occur as soon as 
possible, alongside initiation of time-zero bundle meas-
ures and activation of the sepsis code.

Discussion and conclusions

Once the 20 PICO questions considered by the au-
thors regarding the care of patients with severe infec-
tion, sepsis, and SS in EDs have been reviewed and dis-
cussed, together with the consensus recommendations 
for each of them (Tables 3 and 14) and those previous-
ly issued by the GT-LATINFURG in other CDs,2,3 Table 
15 summarizes the steps in the management of the pa-
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tient with sepsis in the ED [the so-called “time-zero de-
tection and early care bundle”], which are also graphi-
cally depicted in Figure 1. Figure 3 shows the ED 
management algorithm in cases of suspected sepsis. 
Figure 3 is available as Supplementary data at: https://
revistaemergencias.org/extra/5189.pdf.

Of note, as a limitation of the development of this 
CD, that according to the AGREE II evaluation tool,28 
neither the perspectives of the target population (pa-
tients and the general public) were included nor was a 
procedure defined for future updates of this CD. 
Therefore, following AGREE II items 5 and 17, respec-
tively, it would not achieve the maximum possible 
score.

These recommendations should be modulated and 
adapted according to local characteristics and the re-
sources available in each setting, but always with the 
same objective: to overcome existing gaps, barriers, 
and controversies as much as possible to improve the 
care of patients with severe infection and sepsis in EDs. 
In addition, there is an evident need to generate 
high-quality evidence that addresses questions still un-
der debate, such as the optimal timing of antibiotic ad-
ministration, the effective incorporation of molecular 
microbiological diagnostic techniques, alarm systems, 
and artificial intelligence.

Finally, it is crucial to participate in and agree upon 
the implementation of all these measures within a 
multidisciplinary hospital team (sepsis code: intensive 
care, hospital wards, infectious diseases and microbiolo-
gy, surgical services, etc.), as well as to ensure appropri-
ate transfer and continuity of care to the ICU and con-
ventional hospitalization, allowing the coordinated 
continuation of the care and measures initiated in the 
ED.

Table 15. Time-zero bundle for early detection and early management: Steps in the approach to the patient with sepsis in the 
emergency departments
1. Immediate suspicion and detection of the patient with possible sepsis
	 A.	Early recognition at triage and during the initial medical history.
	 B.	Physical examination and assessment of hemodynamic, respiratory, and neurological status:
		�  Blood pressure (BP), heart rate (HR), respiratory rate (RR), temperature, oxygen saturation (SpO2) by pulse oximetry, level of consciousness 

(Glasgow Coma Scale), capillary blood glucose, and urine output.
2.	Activation of the Sepsis Code if any of the following criteria are met:
	 qSOFA $ 2 or SRIS $ 2 or NEWS-2 $ 5 or qSOFA 1 + lactate $ 2 mmol/L.
	 Scales and criteria are described in the main text of the document (Tables 1 and 2 and the Introduction).
3.	Diagnostic confirmation and acquisition of complementary studies:
	� Sepsis laboratory profile (Supplementary Table 2), blood cultures (Tables 6, 7, and 8), and other microbiological and complementary diagnostic tests.
4.	
	 A.	Selection and immediate or early administration of appropriate antimicrobial therapy:
		  Based on the clinical situation and the degree of suspicion or confirmation of sepsis (Table 10).
	 B.	Initiation of individualized resuscitation:
		�  Clinical, respiratory, and hemodynamic stabilization. Early/immediate fluid resuscitation with balanced crystalloids (Ringer lactate), individualized 

according to patient status, and early initiation of vasopressors (NE), via central or peripheral access as appropriate. Target mean arterial pressure 
(MAP) $ 65 mmHg. Monitoring preferably using dynamic parameters and/or echocardiography.

5.	Confirmation and early initiation of source control when indicated (e.g., surgery, drainage):
	 Radiology, interventional radiology, and surgical consultation as required.
6.	Prognostic assessment and disposition planning:
	� Assessment of organ dysfunction using the SOFA score (Table 1), lactate monitoring, and decision regarding patient disposition. In cases of SS, early 

transfer to the ICU.
Note: Once suspicion is established (Step 1), the remaining bundle measures should be performed consecutively or simultaneously, depending on disease 
severity and individualized clinical assessment.
qSOFA: quick Sepsis-related Organ Failure Assessment; SIRS: systemic inflammatory response syndrome; NE: norepinephrine; NEWS-2: National Early 
Warning Score 2; ICU: intensive care unit; SS: septic shock.

Figure 3. Management algorithm for suspected sepsis.
qSOFA: quick Sequential Organ Failure Assessment; SIRS: systemic 
inflammatory response syndrome; NEWS-2: National Early Warning Score; 
SOFA: Sequential Organ Failure Assessment; MAP: mean arterial pressure; 
ICU: intensive care unit; ED: emergency department.
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