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The Guadalajara Declaration on sepsis: emergency
physicians’ constructive comments on the Surviving
Sepsis Campaign’s 2021 updated guidelines
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The Surviving Sepsis Campaign (SSC) published a 2021 update of its 2016 recommendations. The update was
awaited with great anticipation the world over, especially by emergency physicians. Under the framework of the
CIMU 2022 (33rd World Emergency Medicine Conference) in Guadalajara, Mexico in March, emergency physicians
reviewed and analyzed the 2021 SSC guidelines from our specialty’s point of view. In this article, the expert reviewers
present their consensus on certain key points of most interest in emergency settings at this time. The main aims of
the review are to present constructive comments on 10 key points and/or recommendations in the SSC 2021 update
and to offer emergency physicians’ experience- and evidence-based proposals. Secondarily, the review’s
recommendations are a starting point for guidelines to detect severe sepsis in emergency department patients and
prevent progression, which is ultimate goal of what has become known as the Guadalajara Declaration on sepsis.
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Declaracion de Guadalajara: una visién constructiva desde el servicio de
urgencias a partir de la Surviving Sepsis Campaign 2021

En noviembre del afio 2021, la Surviving Sepsis Campaign (SSC) publicé una actualizacion de sus recomendaciones y
directrices de 2016. Estas fueron recibidas con una enorme expectativa en todo el mundo, especialmente entre los
médicos de urgencias y emergencias (MUE). Recientemente, en el marco del CIMU 2022 (33 Congreso Mundial de
Medicina de Urgencias celebrado en marzo de 2022 en Guadalajara — México) se ha revisado y analizado, desde la
perspectiva del MUE, la Guia SSC de 2021. Los expertos que realizaron esa tarea y también consensuaron algunos de
los puntos clave que mas interesan y preocupan a los MUE en la actualidad han elaborado este documento. Su objeti-
vo principal es analizar de forma constructiva diez de los puntos clave y recomendaciones de la SSC 2021 para com-
plementarlas con argumentos y propuestas desde la experiencia, evidencia y perspectiva del urgenciélogo. Ademés,
de forma secundaria, pretende ser el punto de partida de la elaboracién de las guias para detectar, prevenir la progre-
sion y atender a los pacientes con infeccion grave y sepsis en urgencias, que supone la meta final de lo que desde la
MUE ya se conoce como “la Declaracion de Guadalajara”.

Palabras clave: Sepsis. Shock séptico. Servicios de urgencias. Diagndstico. Prondstico. Mortalidad. Prevencién. Escalas
de alerta temprana. Biomarcadores. Lactato. Procalcitonina. Recomendaciones.
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Introduction

In November 2021, the Surviving Sepsis Campaign
(SSC) published an update of its 2016 recommenda-
tions and guidelines.”? The influence that these recom-
mendations have on physicians, centers, institutions
and national and international organizations is evident,
as is the leap in quality in the care of patients with or-
gan dysfunction and life compromise caused by sepsis
when their recommendations are used."? Today, it is
recognized that the SSC has proven to be a backbone
of the sepsis care process, which has managed to con-
vey the importance of this clinical entity, the need for
its early detection and correct treatment, as well as
having improved its prognosis.'?

These guidelines are based in most cases on “solid”
recommendations in the opinion of their authors, but
based on “weak, very weak and best practice state-
ments”."? Therefore, it is an obligation of all specialists
involved, as occurred after the publication of the third
international consensus on definitions of sepsis and sep-
tic shock,? to continue studying and researching to in-
crease the clinical evidence that solidly supports the
recommendations that currently exist.*

Emergency physicians (EP) were one of the groups
of specialists most eagerly awaiting the indications of
the world’s leading experts, since infection and sepsis
are frequent reasons for consultation with whom they
must deal daily. Between 15-40% of all patients seen in
hospital emergency departments (ED), depending on
the different Latin American countries, are diagnosed
with infectious processes.* Of this large volume of pa-
tients, between 5-25%, depending on the different
registries, criteria or definitions used, are labeled as sep-
sis/septic shock. Furthermore, under-diagnosis of these
patients is recognized by the ED itself.* These data
highlight the impact and quantitative and qualitative
importance of infectious processes and sepsis in the
ED.45

After carefully analyzing the document and all of its
guidelines, along with the references that support
them, it is clear that the group of experts who drafted
the SSC 2021 guidelines developed these recommenda-
tions based on the implicit premise that the diagnosis
of sepsis and septic shock is often complicated and,
many times, the most important and initial challenge in
the ED."? EPs know that in order to classify and identify
the most severe patients, one must first overcome the
challenge of making the diagnosis of sepsis in the day-
to-day ED, among multiple patients with infection and
also with other diagnoses that may simulate a severe
infection.*® What is not suspected, is not detected, is
not classified and, therefore, is not treated early and
appropriately. In this way, the septic syndrome would
have a clear path to progress to advanced and some-
times irreversible stages.*®

In this global scenario, the ED and out-of-hospital
emergency services (OH-EMS) represent a key link in
the care of patients with severe infection, those with
sepsis criteria, suspected bacteremia, in special situa-

tions such as the immunosuppressed, the elderly, rele-
vant comorbidity, etc., since it is here that clinical suspi-
cion is made, appropriate microbiological samples are
taken, and immediate and appropriate treatment
should be started for each patient. All this will largely
determine the clinical evolution of the patient.2” Thus,
it is understood that EMs need guidelines that are more
focused on the initial stages of sepsis, which quantita-
tively represent many more patients in whom early and
appropriate action can prevent the appearance of or-
gan dysfunction or reverse it, while at the same time
preventing the patient from progressing to septic shock
and multiorgan dysfunction.*”"

Recently, in the framework of the WCEMS 2022
(33rd World Congress of Emergency Medicine held in
March 2022 in Guadalajara-Mexico), the SSC Guide
2021 has been reviewed and analyzed from the EP per-
spective. The experts who carried out this task and
reached consensus on some of the key points that are
of most interest and concern to EPs today have pro-
duced this document. Its main objective is to construc-
tively analyze ten of the key points and recommenda-
tions of the SSC 2021 to complement them with
arguments and proposals from the experience, evi-
dence, and perspective of emergency medicine.
Secondarily, it is also intended to be the starting point
for the development of guidelines for detecting, pre-
venting progression, and caring for patients with severe
infection and sepsis in the emergency department,
which is the goal of what the EP is already known as
the Declaration of Guadalajara."

Considerations on some key points of the
Surviving Sepsis Campaign 2021

1.- Historical overview: from the first consensus
on sepsis definitions (Sepsis-1) to the Surviving
Sepsis Campaign 2021 guidelines and the
Declaration of Guadalajara (2022)

If we look back, we can see a path that has been
carved out since the publication of the recommenda-
tions that led to the first consensus document on the
definitions of sepsis (Sepsis-1),’? in 1991. Subsequently,
in October 2002, at the annual meeting of the ESICM
(European Society of Intensive Care Medicine), the SSC
published the Barcelona Declaration' in which three
scientific societies (the ESICM itself, the International
Sepsis Forum, and the SCCM -Society of Critical Care
Medicine-) participated. This declaration describes a
plan whose main objective would be to achieve a 25%
reduction in mortality from severe sepsis by 2009."

In 2003, the agreements of the second conference
on the definitions of sepsis (Sepsis-2) were published.™
And, consecutively, the first SSC guidelines were pub-
lished in March 2004." Among the 11 societies or or-
ganizations that endorse the recommendations, the
American College of Emergency Physicians (ACEP) is in-
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Table 1. qSOFA criteria

Respiratory rate = 22 breaths per minute

Altered consciousness with Glasglow Coma Scale score < 14 points
Systolic blood pressure = 100 mmHg

qSOFA: quick Sepsis-related Organ Failure Assessment. Table adapted
from reference 3.

cluded. Along the same lines, in 2008'¢ and 2013, the
second and third editions of the SSC guidelines were
published, as an update of the previous ones, where we
observe the clear leadership of the SCCM and the
ESICM, together with the inclusion of more scientific
societies (mostly intensive care medicine), as well as the
Latin American Sepsis Institute.

In early 2016, the Sepsis Definitions Working Group
published updated definitions of sepsis and septic shock
(Sepsis-3),® with an obvious conceptual and scenario
change. That document introduced the concept of
gSOFA (quick Sepsis-related Organ Failure Assessment).?
This synthesized scale (Table 1), which does not require
laboratory testing and can be performed quickly at tri-
age, was created for the identification of patients at risk
for sepsis mortality outside the intensive care unit (ICU).

Precisely, the 2016 SSC guideline was being devel-
oped when the new Sepsis-3 definitions were published
that changed the conceptual scenario that existed until
then with the Sepsis-2 definitions. However, in the
studies used to establish the evidence for the 2016 SSC
guidelines,'® the patient populations were mainly char-
acterized by the Sepsis-1 and Sepsis-2 definitions.
Hence, they are considered as a transitional stage until
the final version of the SSC in 2021.

After all this progress, the fifth edition of the SSC
was published in November 2021.72 On this occasion,
23 organizations endorsed its guidelines, following the
path marked since the 2004 SSC. Although ACEP sub-
scribes to them, of the 60 authors, only one shows, in
second place, an affiliation related to emergency servic-
es.!2 This fact is striking since, among others, FLAME
(Latin American Federation of Emergency Medicine)
and EUSEM (European Society of Emergency Medicine),
which bring together most Latin American and
European EMs, do not appear in this list and are not
represented. '

Among the main 93 explicit recommendations con-
tained in the SSC 2021, there are some on the identifi-
cation and initial management of the patient with sus-
pected sepsis. Specifically, the first 9 recommendations
refer to the emergency department, which we have
adopted in the ED as a nod to EPs. Remarkably, in re-
cent years some scientific evidence has emerged from
ED-based studies that we believe could complement
the recommendations of the SSC 2021 guidelines.’?*

Nowadays, there is a stream of guidelines and rec-
ommendations that are multidisciplinary in nature.
However, we believe it is necessary to include the “or-
der of chaos” perspective of an emergency specialist: it
is necessary to identify patients with infection among
many others and, in addition, to stratify and identify
those with the worst prognosis from triage, in order to

implement the appropriate package of measures re-
quired by each patient."”

For this reason, FLAME, SEMES (Spanish Society of
Emergency Medicine) and the LATINFURG (Latin
American Working Group for the improvement of the
care of patients with infection in the ED) believe that it is
necessary in the area of emergency medicine, as has
been done with great success on other occasions,? to
develop, with the collaboration of other specialists in-
volved to ensure continuity of care, guidelines aimed at
detecting, preventing progression and caring for patients
with severe infection and sepsis in the ED.11 In short, to
follow the roadmap of the Declaration of Guadalajara.

2.- Epidemiology and relevance of severe
infection in the emergency department

The incidence of infectious processes in the ED had
already increased significantly before the COVID-19 pan-
demic to account for around 15-20% of daily attend-
ances in 2019 in Spain and even up to 35% in different
Latin American countries.#?' But, in addition, in the years
2020-2021, due to the impact of SARS-CoV-2, these fig-
ures may have risen during certain months to 50-80%.%

In turn, the severity of their clinical presentation (those
who meet sepsis criteria, patients with relevant comorbidi-
ty, neutropenic and immunocompromised, elderly, sus-
pected bacteremia, among others) and the mortality re-
corded in the short term (30 days) have also increased in
the last decade.>#'8182324 Even during the last year, where
EDs have been impacted by the COVID-19 pandemic,
both these patients and those treated for bacterial infec-
tion have increased their admission rate, the need for in-
tensive care and short-term mortality.*2'22

The incidence and prevalence of sepsis depend on
the definitions and registries used in each center, re-
gion, or country, which explains why very different data
are reported, ranging from 6-10% to 25-30% of sepsis
among all patients treated for infectious processes in
Spain and Latin America, respectively. Furthermore, it is
well known that there is a general medical underdiag-
nosis of sepsis and in the ED, which has been estimated
to affect at least 50% of cases of sepsis and around
25% in episodes of septic shock.*20.21.25

More than half of the cases of sepsis come from the
community and are treated in the ED itself. On the oth-
er hand, up to 60% of all patients diagnosed with sep-
tic shock admitted to the ICU come from the ED."*8 In
general, the most frequent foci or infectious processes
treated in the ED are similar in Latin American coun-
tries: respiratory infections, urinary tract infections
(UTI), abdominal infections (Al) and skin and soft tissue
infections (STEMI). Pneumonia, the most frequent
source of sepsis, is ranked first, ahead of Al and UTI.*2'

In the initial evaluation of all these patients, in the
ED itself, samples are taken for the different microbio-
logical studies in up to 45% of cases. Among these,
blood cultures (BC) predominate, which are taken in
14.6% of all patients seen with suspected infection in
the ED, followed by urine culture (14.3%).420.21.24.26
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Mortality in patients diagnosed with infection/sepsis
30 days after ED care is around 10-12% and, when the
criteria for septic shock are met in the ED, it rises to 25-
50%.42021:27 This is related to the severity of the clinical
situation (existence of sepsis/septic shock), the type of
primary focus (urinary, respiratory, abdominal, nervous
system, unknown), the coexistence of bacteremia and
the characteristics of the patients (age, comorbidity,
particular situations, etc.).*2"

All this reveals the quantitative and qualitative im-
portance of infection and sepsis in the ED, and the rele-
vance of these devices in their evolution and prognosis,
since it is where the clinical suspicion, the collection of
timely microbiological samples and the initiation of im-
mediate and appropriate treatment are made, which
will largely determine the clinical evolution of the
patient.*20-26

3.- Program for early detection of sepsis (triage)

SSC 2021 recommends the use of a program to im-
prove the early detection and treatment of sepsis. Such
programs may consist of manual methods or automat-
ed use of the electronic medical record. This is a strong
recommendation with moderate-quality evidence for
screening.'?

Currently, triage systems are essential for the classifi-
cation and prioritization of patients in the ED and EMS,
both in general hospitals that treat all types of patients,
as well as those that treat selected populations (mother
and child hospitals, oncology, neurological or trauma
centers, etc.). In all of them, tools should be implement-
ed that can perform adequate screening and activate
alerts to provide diagnostic and therapeutic opportuni-
ties for patients, especially in time-dependent diseases
such as sepsis, whose prognosis and evolution depend
on the correct classification and care in the ED.*2®

These tools should be based on the identification of
the infectious syndrome and different cardinal alarm
data that guide the EPs to detect those patients who
require more urgent attention.'

When the patient arrives at the ED, only the anam-
nesis and physical examination with vital signs are avail-
able, so clinical identification of a possible infectious
process should be a priority. For this purpose, the com-
bination of scales already validated in the ED together
with the clinical judgment of the EPs is the strategy
that has shown the best results to achieve an adequate
diagnosis and to be able to initiate timely treatment
packages. 4242628

The use of screening programs (manual or automat-
ed) has been associated with improved adherence to
sepsis care packages along with reduced mortality, with
ORs of 0.66 (95% Cl 0.61 to 0.72) in patients with sep-
sis and septic shock.?

In turn, automatic electronic systems (AES) achieve
a sensitivity of 81% (95% ClI: 80-81%) and specificity
of 72% (95% ClI: 72-72%), and manage to predict sep-
sis 3-4 hours before its onset, above the SIRS (Systemic
Inflammatory Response Syndrome), MEWS (Modified

Early Warning Score) and SOFA (Sepsis-related Organ
Failure Assessment) criteria.*°

However, in this last meta-analysis referred to in SSC
2021, only studies performed in ICUs are included,
where laboratory analysis, monitoring of vital signs over
time and assessment of comorbidities are already availa-
ble. But they have not been evaluated with ED pa-
tients.3® Furthermore, it should be considered that the
AES are dependent on the information incorporated by
the users (healthcare personnel) so that errors could
occur that are recalibrated according to the quality and
volume of the information incorporated into these au-
tomatic algorithms that may (or may not) learn from
themselves and the feedback provided by the user.”
So, if the diagnosis or coding by the AES is not correct,
false alarms (overdiagnosis) will be triggered. It can also
fail if the personnel receiving the information do not
report it quickly enough to initiate treatment, or be-
cause of the so-called “alarm fatigue”, which is ex-
plained by a significant increase in the number of alerts
or false alarms, leading to less attention to real alarms.3?

For all these reasons, from the perspective of EP in
the ED, it is still difficult to have databases available for
the management of acute diseases, which in most cases
require immediate intervention. The diagnosis, selection
and classification of patients always depends to a large
extent on the correct clinical interpretation and the use
of scales combined with different biomarkers (BM) that
have demonstrated a positive impact on their
prognosis. 2426

In summary, in the case of the ED, the first bundle
should begin at triage with a screening strategy to
identify the patient with sepsis and stratify its severity in
order to favor the treatment and transfer of these pa-
tients to the ICU, as well as to establish a control sys-
tem during the wait in the ED (known as retriage) that
allows the patient to be reevaluated if alarm signs or
data appear.*?”-?

4.- Complexity of the identification of patients
with infection in the ED

The diagnosis of patients with sepsis in the ED has
multiple barriers. Today it is considered by all, including
the SSC 2021, a difficult challenge.’* Although in most
of our countries the diagnosis is established mainly by
clinical suspicion, there are increasingly more tools
available that can help the EP.">*2 In addition, there
are situations and risk factors for severe infection, such
as advanced age, recent post-surgical states, wounds or
skin lesions, immunosuppression states, cancer patients,
diabetes mellitus, HIV infection, etc., where clinical
signs and symptoms are less expressive and more varia-
ble, making it more difficult to establish the diagnosis
of suspected sepsis.*3?

Likewise, the presence of fever (as a pathophysio-
logical response reflecting the activation of the immune
system by the pathogen) may or may not be present,
especially at extreme ages of life and in immunocom-
promised individuals.34
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It is very important to identify the patient with sep- (National Early Warning Score) or MEWS. This is a
sis to address it immediately and prevent it from pro- strong recommendation with moderate quality
gressing to a more severe stage. Using the SIRS criteria, evidence.'?
gSOFA, both or other early warning scales with the in- In February 2016, the Sepsis-33 definitions were
clusion of other clinical and BM parameters from triage published. This consensus defined sepsis as “organ dys-
are, nowadays, the basis of suspicion and the preferred function caused by an abnormal host response to infec-
strategy in the ED. Table 2 shows different predictors of tion that poses a threat to survival,” with an associated
severe infection, bacteraemia, sepsis and mortality in mortality of 10%. In turn, the term septic shock came
patients seen in the ED for infection studied in the last to define those situations of sepsis where circulatory,
2 years by INFURG-SEMES and GT-LATINFURG. cellular and metabolic abnormalities were so pro-

In the authors’ Opinion, the existence of SPECiﬁC edu- nounced as to increase morta“ty considerab|y] up to
cation and training of emergency physicians (more and 40%.3 And it was clinically identified by the need for
better in the EDs of countries where this specialty exists), vasopressors to maintain a mean arterial pressure (MAP)
the adaptation of a triage system,?® the existence of sep- = 65 mmHg and by presenting a serum lactate = 2
sis EDs,?*? and greater human, diagnostic (for example, mmol/l despite adequate volumic replacement.?
the availability of BM), material and organizational re- Another concept introduced is qSOFA as a quick tool to
sources (that can overcome the pressure of care and sat- be used in triage, since it does not require laboratory
uration of the ED) would facilitate the early detection of tests (Table 1). In practice, when two of its criteria are
patients with sepsis and limit under-diagnosis.* present simultaneously, the patient is considered to

o have positive qSOFA (and suspected sepsis). However,

5.' USefu/neSS Of the defInItIOI’IS fOI‘ the early no ana|ysis was performed to Support its use as a
detection of patients with sepsis and screening tool or confirmed diagnosis of sepsis.” Thus,
establishing their prognosis in the emergency much controversy arose over the effectiveness of the
department gSOFA scale in identifying patients with sepsis or severe
infection in the ED. This has led multiple meta-analyses

The SSC 2021 recommends not using the qSOFA to compare the accuracy of the qSOFA and the SIRS
scale as the only tool for detecting sepsis in comparison criteria in the initial evaluation of patients with suspect-
with other scales or criteria such as SIRS, NEWS ed infection,536-40 with discrepant results that could be

Table 2. Factors and predictors of severe infection, bacteremia, sepsis and mortality in patients attended in the emergency
department for infection studied by INFURG-SEMES and GT-LATINFURG

Criteria or variables qSOFA  SRIS NEWS-2 MEWS 5MPB-Toledo Other*

MPB
INFURG-SEMES

Consciousness alteration (ECG < 14 points or with AVPU system) X
Systolic blood pressure < (90 or 100 mmHg) X
Respiratory rate = (20 or 22) breaths per minute X
Heart rate = (90) beats per minute
Temperature (= 38.3°C or < 36°C)
Leukocyte count (= 12 000/mm? or 4000/mm?) or young-fallen forms

(> 5 or 10%)
Platelet count (< 100 000/mm? or 150 000/mm?)
Charlson index = 3 points X
Barthel Index = 60 points
Shivering/chills
Oxygen saturation X
Procalcitonin = 0.51 ng/ml X X
Lactate = (2 or 3 or 4) mmol/I
suPAR = (3 or 6) ng/ml
MR-pro-ADM = (1.5 or 2) nmol/I
INFURG-SEMES: Infection Working Group of the Spanish Society of Emergency Medicine. GT-LATINFURG: Latin American Working Group for the impro-
vement of the care of patients with infection in the Emergency Department. ECG: Glasgow Coma Scale; AVPU: Alertness, Voice Response, Pain Response
and No Response. qSOFA: quick Sepsis-related Organ Failure Assessment (Reference 3).SIRS: systemic inflammatory response syndrome (Reference 12).
NEWS-2: National Early Warning Score-2 (Royal College of physicians. National Early Warning Score (NEWS)2: Standardising the assessment of acute-ill-
ness severity in the NHS. Updated report of a working party. London: RCP; 2017.). The score varies according to the recording of each physiological
parameter. From 5 points sepsis should be suspected and urgent response and care given and from 7 points an immediate response with continuous
monitoring. MEWS: Modified Early Warning Score (Subbe CP, Kruger M, Rutherford P, Gemmel L. Validation of a modified Early Warning Score in medical
admissions. QJM. 2001,94:521-6). The score varies according to the recording of each physiologic parameter. Scores > 4 are associated with increased
risk of death, admission to intensive care, and need for urgent care.
5MPB-Toledo: Toledo Bacteremia Prediction Model (References 56 and 57). MPB-INFURG-SEMES: INFURG-SEMES bacteremia prediction model (Reference
58). suPAR: soluble urokinase-type plasminogen activator receptor (References 44,45,60,61). MR-pro-ADM: medial region of proadrenomedullin
(References 4,42,43,49). Comorbidity: Charlson index (Charlson M, Pompei P, Ales KL, McKenzie CR. A new me- thod of classifying prognostic comorbidity
in longitudinal studies: Development and validation. | Chron Dis. 1987;40:373-83). Functional status:Barthel Index (Mahoney Fl, Barthel DW.Functional
evaluation:The Barthel Index.Md State Med ].1965;14:61-5. *Others: Other INFURG-SEMES studies (References 4,22,24,26,45,46,47,49,50).

>xX X X X
>X X X X X
>X X X X X

>

> xX X x X >
> X X X

X X X X
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related to the heterogeneity of the populations studied.
In general, the results show a lower sensitivity of gSOFA
(25-43%) with respect to SIRS (75-88%) in relation to
the diagnosis of sepsis caused by infection, which could
result in a lower capacity for the detection of potential-
ly severe patients in the ED.36-4°

On the other hand, in relation exclusively to its abil-
ity to predict short-term mortality, qSOFA has low sen-
sitivity (60%) and moderate specificity (77%). On the
other hand, SRIS has a sensitivity (88%), superior to
qSOFA, but with a specificity of only 25%, which would
support its use as a screening tool for the detection of
patients with possible sepsis and as an indication for in-
itiating treatment.?¢°, neither SRIS nor qSOFA are the
ideal tools for ED and both have their limitations."*

Similar findings have also been found when com-
paring NEWS-2 or MEWS in relation to predictive ability
for mortality.”*" SCC 2021 notes that although the
presence of a positive qSOFA should alert the physician
to the possibility of sepsis, given the low sensitivity of
gqSOFA, the panel issued a strong recommendation
against its use as a single screening tool. But, it does
not do so because of its low ability to predict bacter-
emia or confirm infection in the patient with qSOFA
= 2.12 |t does so because only 25% of patients with
qSOFA = 2 detected in the ED had an infectious
process.'#33

In this scenario, many EMs have been trying for
years to find a definition that achieves optimal sensitivi-
ty and specificity both for early detection (diagnosis)
and for risk stratification and mortality (prognosis), al-
lowing the clinician to establish rapid action in the
ED."46:2636-4044 The first definitions (Sepsis-1 and
Sepsis-2) conditioned diagnosis on the presence of a
physiological response to different aggressions (SIRS)
and the suspicion or demonstrated presence of an in-
fection.’ These definitions were confirmed as being
quite sensitive but not very specific.>' This fact justi-
fied the need for the appearance of the Sepsis-33 con-
sensus, which stipulated organ damage as the central
axis of the new definition of sepsis and, therefore, the
probability that the patient would die.? In this sense,
today the use of one or other scales as a definition of
sepsis, or their combinations, is very variable in the ED
and there is no clear consensus.? In this search, differ-
ent proposals are being studied with criteria and varia-
bles that are easily obtainable in the ED. For years,
combinations have been postulated with the variables
of the scales that are usually used (SIRS, qSOFA, NEWS-
2, MEWS)"4° together with BM with proven results
(lactate and procalcitonin-PCT)*-*¢ and others that are
very promising, although not usually available in the ED
(proadrenomedullin, suPAR, pre-sepsin, IL-6, IL-8).44°
Table 2 shows the variables included in different
INFURG-SEMES and GT-LATINFURG studies with the
highest probability of integrating future sepsis defining
criteria that meet diagnostic and prognostic objectives.
All in all, nowadays the joint and synergic use of scales
and BMs is recommended for the initial assessment of
patients in EDs with suspected infection. Among these,

those known as BM for the diagnosis of bacterial infec-
tion, bacteremia and sepsis (PCT at the forefront) and
those that achieve the best prognostic performance, es-
pecially lactate.#2+264250 Thus, based on the results ob-
tained and validated with ED patients, the following
strategy can currently be recommended?*2¢:

1) For the diagnosis of severe infection-sepsis, the
combined SIRS = 2 model plus PCT0.51 ng/ml.?¢

2) To assess mortality risk, clinical severity and need
for more intensive care, the gSOFA = 2 plus lactate = 2
mmol/.26:5°

6.- Lactate measurement in the emergency
department

SSC 2021 suggests measuring blood lactate for
adults with suspected sepsis. This is a weak recommen-
dation with low quality evidence.'?

Lactate is considered the best marker of hypoperfu-
sion and tissue hypoxia, it is quick and inexpensive to
obtain and is included in all recommendations for the
evaluation of patients with sepsis in the ED.**? It is also
one of the three criteria for septic shock according to
the definition in Sepsis-33. In countries such as Spain or
the USA, the availability of lactate measurement in the
ED is practically 100%.%2> However, different studies
have reported its limited availability in hospitals in other
countries, where access to this resource is only 5 to
35% of the centers.’’ For all these reasons, its early
evaluation is recommended, with rapid results obtained
after its extraction (in analytical systems at the patient’s
bedside -point of care- or in the ED laboratory immedi-
ately) in patients with suspected or diagnosed sepsis af-
ter arrival at the ED, even without hypotension.'-4264244
The unavailability of lactate in different centers should
not cast doubt on its indication, but should be the driv-
ing force to demand its availability in all EDs.*??

Furthermore, the same SSC 2021 guidelines refer to
a low level of evidence quality on the use of lactate to
conduct resuscitation from the ED.? However, EDs are
accustomed to using lactate clearance and its serial
measurement both to guide resuscitation and to assess
the clinical evolution and prognosis of the pa-
tient.#2642445253 Recently, several articles have confirmed
the usefulness of lactate assessment (even more so in
combination with other BM and scales) in the ED in
patients with severe infection and sepsis.*26:5052-54

In summary, we consider lactate measurement es-
sential both in the first evaluation of the patient in the
ED and in decision making, as well as to estimate prog-
nosis and to use it as a guide for resuscitation and evo-
lution of the patient’s situation in the ED.

7.- Procalcitonin as an aid to indicate
antibiotherapy in the ED

SSC 2021 recommends for adult patients with sus-
pected sepsis or septic shock not to use PCT plus clini-
cal assessment to decide when to start antimicrobials,
compared to clinical assessment alone. This is a weak
recommendation with very low-quality evidence.? In
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this regard, given the controversies that exist,!2#42%55
the authors make different considerations regarding the
use, interpretation, and usefulness of PCT in the ED:

— The clinical manifestations of infectious processes
are often nonspecific, making early recognition difficult.
are often nonspecific, which makes early recognition
difficult. In addition, the criteria for sepsis (as discussed
in point 5) are non-specific and common with other vi-
ral infections, non-infectious inflammatory conditions,
and other acute illnesses. The WBs have proven to be
helpful tools for the clinician to improve diagnosis (and
therefore the correct treatment of the infection) and
risk stratification and prognosis (and thus facilitate and
advance urgent decision making).*2+242642

- It is essential to know the kinetics of PCT after
bacterial insult and how it can help, match or surpass
clinical assessment in different situations in the ED in its
ability to predict a confirmation of bacterial infection,
bacteremia and sepsis.*2426:4256-58

— Pathophysiologically, elevated PCT values reflect
the degree of immune response and activation of the
inflammatory cascade, which translates into a systemic
inflfammatory response, following pathogen
recognition.*2426:42

— The request for PCT in the ED should in no way
replace the evaluation of the clinical history, examina-
tion, medical judgment and request for the microbio-
logical tests considered appropriate in each case.*?* It
should always be considered as a tool to assist in the
clinical and diagnostic evaluation as referred to in the
SSC 2021.7242 Each patient must be individualized and
be aware of the false negative situations and limitations
that PCT may have. Therefore, it should be remem-
bered that a negative PCT value does not exclude bac-
terial infection or sepsis and, in these situations, antimi-
crobials should be administered according to the
recommendations set out in the next section.'?42

— In the case of suspected bacteremia by the results
of the combined SRIS = 2 plus PCT = 0.51 ng/ml
model?s or by applying a predictive model of bacter-
emia for EDs (5MPB-Toledo or MPB-INFURG-SEMES
Model),?#%6-3% blood cultures should be drawn and anti-
microbials administered.

Therefore, in the opinion of the GT-LATINFURG, in
the initial clinical assessment of the patient with sus-
pected infection, the determination of PCT is recom-
mended to support the clinical suspicion of bacterial in-
fection, the possibility of bacteremia and to guide the
initiation of antibiotherapy. However, the possibility of
false negative PCT results should always be considered
and the administration of antibiotherapy with low PCT
results should be evaluated (especially in immunocom-
promised, elderly, patients with comorbidity, etc.).!242
The usefulness of the BM as an aid in the diagnosis,
prognosis and adequacy of antibiotic treatment and
support is unquestionable, so it is now recommended,
along with the initial analysis (sepsis profile),* the uni-
versal availability and assessment of lactate and PCT in
all patients with suspected severe infection-sepsis in the
H ED'4,24,26,42

8.- Administration of the first doses of
antibiotics in the emergency department

SSC 2021 recommends:

— In adults with suspected, unconfirmed sepsis.

In adults with unconfirmed suspicion of sepsis,
“continually reassess and rule out alternative diagno-
ses”, so that if another disease is confirmed, it is recom-
mended to discontinue empirical antimicrobial therapy.
This is a “best practice” recommendation.'?

— In adults with possible, probable, or confirmed
septic shock, administer antimicrobial therapy within
one hour. This is a strong recommendation with low
quality evidence.'?

- In adults with high probability of sepsis, without
shock, administer antimicrobial therapy within one
hour. This is a strong recommendation with very
low-quality evidence.?

— In those where sepsis is possible, but not con-
firmed, continue to investigate to try to confirm the di-
agnosis and within 3 hours decide, if there is concern
about the possibility of infection, to administer antibiot-
ics or continue to monitor the patient. These are weak
recommendations with very low-quality evidence.!2

After the first care of the patient and having over-
come the challenge of the diagnosis of infection-sepsis,
together with the indication of the initial measures to
stabilize the patient (fluid therapy), it becomes an abso-
lute priority to administer the first doses of appropriate
antimicrobials early in the ED, which will determine the
evolution of the patient in severe processes.’%° In
this sense, early antimicrobials and control of the focus,
for example surgical, are decisive for the patient’s prog-
nosis.>* Therefore, centers should generate organiza-
tional circuits so that antibiotics are immediately availa-
ble at the request of the emergency physician when
indicated, 24 hours a day in all centers, since multiple
studies have shown that the administration of the first
dose of the appropriate antibiotic in a window of time
between the first and third hour after the establishment
of the septic syndrome, even without microbiological
confirmation of the infection, is relevant and can prevent
progression to septic shock or situations of organ dys-
function caused by the effects of the inflammatory
response.>>5%-61

In addition to the door-to-antimicrobial time (early
administration) and that these are indicated, because it
is really a bacterial infection, the chosen regimen
(whether empirical or targeted) should be appropriate
or adequate according to the focus and the possible
pathogen.>62¢ Unfortunately, in this regard, it has
been documented that up to 40-50% of the prescrip-
tions in the ED are erroneous or inadequate according
to the reference guidelines (use of antibiotics without
indication, inappropriate choice of empirical antimicro-
bial, wrong dosage, delayed time of administra-
tion).4>56263 However, on all other occasions, in addi-
tion to being the guarantee of better patient outcome,
it is found that the regimen is not changed on the hos-
pital ward or in the ICU.5>%* |t is therefore necessary to
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increase adherence to local empirical guidelines, within
programs for optimizing the use of antimicrobials
(PROA) in the ED, and for the ED physician to actively
participate in the multidisciplinary groups (infection
committees, PROA, sepsis teams, etc.) that exist in each
center.*%563

To improve the choice and development of the anti-
microbial regimen, the GT-LATINFURG adheres to the
“4-D"” strategy for the selection of the correct antimi-
crobial for each case:** drug, dose, duration and dis-
continuation (Table 3). On the one hand, it is always
necessary to individualize according to the characteris-
tics of each patient and his or her situation (evaluation
of possible allergies, renal insufficiency, assessment of
the possibility of multidrug-resistant pathogens) and
periodically re-evaluate the situation, and on the other
hand, although the most important initial premises in
the ED are the appropriateness of the indication and
the time of administration in the first hour or in the
3-hour window according to the recommendations in-
dicated at the beginning of this section,'?3* the 4 Ds
are important both for continuity of care and in those
situations where they have to be applied. The latter in-
clude patients who remain under observation for 24
hours, 1-3 days in short-stay units dependent on the
ED, or for organizational reasons or due to saturation of
the centers that cause some patients to be discharged
from the ED without having been admitted.>56%¢4

9.- Considerations on immediate resuscitation
in the emergency services

The SSC 2021 recommends in turn:

— Treatment and resuscitation should begin immedi-
ately. This is a “best practice” recommendation.'?

— For hypoperfused patients it suggests that at least
30 ml/kg of intravenous crystalloid fluids be adminis-
tered within the first 3 hours of resuscitation. This is a
weak recommendation with low quality evidence.'?

— For adults with sepsis or septic shock, he suggests
using dynamic measures to guide fluid resuscitation in
addition to physical examination and static parameters.
dynamic measures to guide fluid resuscitation in addi-
tion to physical examination and static parameters. This
is a weak recommendation with very low-quality evi-

Table 3. Four D’s for selection of the appropriate antimicrobial

dence.’? Dynamic parameters include response to a
passive leg elevation or fluid bolus, using systolic vol-
ume (SV), systolic volume variation (SVV), pulse pres-
sure variation (PPV) or echocardiography, when
available.

— For adults with sepsis or septic shock, it suggests
guiding resuscitation to decrease serum lactate in pa-
tients with elevated initial concentrations, once the clin-
ical context has been interpreted. This is a weak recom-
mendation with low quality evidence.!?

— For adults with septic shock, it suggests using cap-
illary refill time as an adjunct to other measures of per-
fusion assessment to guide resuscitation. This is a weak
recommendation with low quality evidence.'?

For an adequate hydric resuscitation, different as-
pects must be considered globally:

- The quantity of fluids to be administered, the re-
sponse to the infused volume to prevent fluid overload
and possible side effects such as capillary leakage and
consequent hypoperfusion, pulmonary edema and sec-
ondary hypoxia, etc.546

— The appropriate type of solutions should be select-
ed depending on the different stages of resuscitation in
which the patient is found.6>6¢

— Some studies have already pointed out that the
goal of 30 ml/kg in the first 3 hours proposed by SSC
2021'% may be inadequate and associated with in-
creased mortality.>’ Therefore, one of the hemodynamic
goals is to try to optimize cardiac output with the mini-
mum necessary amount of intravenous fluids provided
in total (understood as the sum of loads, “mainte-
nance” solutions, drug infusions, nutrition, etc.) during
the initial resuscitation. ) during initial resuscitation,
with the goal of normalizing mean arterial pressure,
heart rate and capillary refill, microhemodynamic pa-
rameters that in early stages of sepsis and septic shock
correlate closely with what is happening at the micro-
hemodynamic level.¢’

Based on the above, we agree that resuscitation
should begin immediately’2? and for patients with hy-
poperfusion that at least 30 ml/kg of intravenous crys-
talloid fluids should be administered within the first 3
hours of resuscitation, assessing the dynamic parame-
ters and with the essential aid of bedside ultrasound,
which is nowadays performed by emergency physi-

Four D Action Consideration
Inappropriate therapy Drugs that may aggravate pre-existing organ dysfunctions.
- Appropriate empirical choice, considering local epidemiology and possible risk factors for resistant
Appropriate therapy psﬁogens P 9 p gy p
Drug :

Appropriate timing

Pharmacokinetics
Dose Pharmacodynamics

Therapeutic combination Possible synergistic effects, broader spectrum, less induction of resistance or toxicity.
Preferably in the first hour (septic shock and sepsis) with a window up to 3 hours (suspected sepsis).

Volume of distrubution, clearance, protein binding and penetration to infected tissue (focus).
Drug time-dependent, concentration-dependent, maximum peak.

Toxicity Adjustment to renal, hepatic function, renal replacement therapy or others.

Appropriate duration
Response time
Discontinuation Monitoring

Duration

Choice of short guidelines if validated.
Assessment of resolution of infectious syndrome and microbiological eradication.
Taking of cultures and biomarkers of therapeutic response.

Adapted from reference 64.
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cians.®>¢” Similarly, it should be assessed for adults with
sepsis without hypotension but hyperlactacidemia, and
in them resuscitation should be oriented to decrease
serum lactate in patients with elevated initial concentra-
tions (once each clinical context has been
interpreted).’%%

The absence of volume response in patients with
low cardiac output may be an indication to initiate vas-
opressors or inotropics, with the same macro- and mi-
crohemodynamic therapeutic goals: improve oxygen
and nutrient delivery to tissues, optimize preload, con-
tractility and afterload while having a positive impact
on perfusion.#¢568 There is little discussion about which
drugs should be used. Noradrenaline remains the first
choice and most used, followed by vasopressin, adrena-
line, dobutamine, and others.'?

In this regard, the debate should focus on the ap-
propriate time for initiation, since there is evidence that
early vasopressors, even administered peripherally, have
beneficial effects by requiring less intravenous fluid in-
take, fewer hours of hypotension, and less duration and
total dose of vasopressors, among other effects.®® Thus,
vasopressors can, and probably should, be initiated at
the same time as volume response assessment and fluid
resuscitation.®®7° This aspect should be specified in fu-
ture guidelines.

10.- Regarding the indication for admission to
the intensive care unit to be effective within
6 hours

The SSC 2021, for adults requiring admission to the
ICU with septic syndrome, suggests that admission
should be effective before 6 hours. This is a weak rec-
ommendation with low quality evidence.'?

Sepsis can progress and evolve to septic shock and,
in a significant percentage, finally to the patient’s
death.’? Of the patients seen in the ED for hemody-
namically stable sepsis, 17.8% progress to hemodynam-
ic instability in the following 72 hours, with an increase
in mortality to 30.8% in the next 72 hours. hemody-
namically stable sepsis, 17.8% progress to hemodynam-
ic instability within 72 hours, with an increase in 30-day
mortality from 3.1% to 13.1%, respectively.”" Therefore,
it is essential to identify this subgroup of patients with
hemodynamic essential to identify this subgroup of pa-
tients to achieve both immediate treatment and faster
transfer to the ICU.#7? Late admissions of patients from
the ED are associated with decreased compliance with
established bundles of measures and increased mortali-
ty, ICU and hospital length of stay.”>73

For all these reasons, we should reflect on and pro-
pose solutions to the causes of the delay in the transfer
of patients with sepsis/septic shock to the ICU. Given
that there may be multiple causes and that there are
no exact realities, each center should be analyzed indi-
vidually. Among the various reasons, there are likely to
be a lack of early detection, lack of adequate communi-
cation, overcrowding and collapse of the emergency
departments and possible lack of ICU beds.!*#7476

Discussion and conclusions

Having reviewed and commented on the ten key
points of the SSC 2021 considered by the authors
(Table 4) in relation to the care of patients with severe
infection or sepsis in the ED, different proposals have
been identified for improvement or resolution by the
WG-LATINFURG. Table 4 summarizes some strategies or
recommendations to be adopted for HEDs that are
valid for any setting and reality in Latin America. These
should be modulated according to the local characteris-
tics and possibilities existing in each setting, but in all
cases with the same objective: to try to overcome the
existing deficits, barriers, and controversies in order to
improve the care of patients with severe infection and
sepsis as much as possible.
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