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ABSTRACT

Objective: to examine scientific publications on the use of early warning scores in tertiary services as tools for detecting clinical
deterioration in patients with suspected or diagnosed sepsis. Method: this integrative review was conducted in PubMed,
Scopus, Web of Science and the Virtual Health Library between February and March 2021. Articles in English, Spanish, and
Portuguese were included with no time limits on the search. Results: different scores were found for early detection of clinical
deterioration in patients with suspected or diagnosed sepsis. The most frequent tools in tertiary services were the National
Early Warning Score, Sequential Organ Failure Assessment Score and Systemic Inflammatory Response Syndrome (n = 6) (50%),
most of them in Emergency Departments (n = 5) (41.6 %). Final remarks: the National Early Warning Score was the most used
for patients with suspected or diagnosed sepsis and was the most accurate in predicting hospital mortality and admission to
the Intensive Care Unit.

Descriptors: Critical Care Nursing; Emergencies; Sepsis; Clinical Deterioration; Early Warning Score.

RESUMO

Objetivo: analisar publicagdes cientificas sobre a utilizagdo de escores de alerta precoce, nos servigos terciarios, como
ferramentas de detecgdo da deterioragdo clinica em paciente com suspeita ou diagndstico de sepse. Método: revisdo integrativa
realizada na PubMed, Scopus, Web of Science e Biblioteca Virtual em Saude entre fevereiro e margo de 2021. Incluidos artigos
em inglés, espanhol e portugués, sem delimitagdo de tempo na busca. Resultados: identificou-se diferentes escores para
detecgdo precoce da deterioragdo clinica em pacientes com suspeita ou diagndstico de sepse. As ferramentas mais frequentes
nos servigos terciarios foram: National Early Warning Score, Sequential Organ Failure Assessment Score e Systemic Inflammatory
Response Syndrome (n=6) (50%), sendo a maioria nos Departamentos de Emergéncias (n=5) (41,6%). Consideragdes finais:
National Early Warning Score foi o escore mais utilizado para pacientes com suspeita ou diagndstico de sepse com maior
acuracia para a predicdo de mortalidade hospitalar e admissdao em Unidade de Terapia Intensiva.

Descritores: Enfermagem de Cuidados Criticos; Emergéncias; Sepse; Deterioragdo Clinica; Escore de Alerta Precoce.

RESUMEN

Objetivo: analizar publicaciones cientificas sobre la utilizacién de puntuaciones de alerta temprana, en servicios terciarios, como
herramientas para deteccion de deterioro clinico en pacientes con sospecha o diagndstico de sepsis. Método: revisidon
integradora en PubMed, Scopus, Web of Science y Biblioteca Virtual en Salud entre febrero y marzo de 2021. Fueron incluidos
articulos en inglés, espafol y portugués, sin limite de tiempo en la busqueda. Resultados: se identificaron diferentes
puntuaciones para deteccidén temprana de deterioro clinico en pacientes con sospecha o diagndstico de sepsis. Las herramientas
frecuentes en los servicios terciarios fueron: National Early Warning Score, Sequential Organ Failure Assessment Score y
Systemic Inflammatory Response Syndrome (n=6) (50%), la mayoria en Servicios de Emergencia (n=5) (41,6 %). Consideraciones
finales: National Early Warning Score fue la puntuacién mds utilizada para pacientes con sospecha o diagndstico de sepsis con
mejor precision para predecir la mortalidad hospitalaria e ingreso a la Unidad de Cuidados Intensivos.

Descriptores: Enfermeria de Cuidados Criticos; Urgencias Médicas; Sepsis; Deterioro Clinico; Puntuacién de alerta temprana.

INTRODUCTION

Sepsis, a condition resulting from wide pathophysiological and clinical variability induced by infection, is one of
the main causes of morbidity and mortality in the world, resulting in the death of approximately 30 million people per
year®?. It occurs both in developed and in developing countries and is considered a public health problem3.

In 2017 the global incidence of sepsis corresponded to 48.9 million people, and its mortality was 11 million*. Global
lethality was approximately 32.2%, with disparity between public (39.3%) and private (25.9%) hospitals®. In Brazil, high
mortality is observed, mainly related to care from the Unified Health System (Sistema Unico de Satide, SUS), which is
estimated at 55% in Brazilian intensive care units (ICUs) and can be attributed to insufficient number of professionals,
lack of resources and lack of knowledge®.
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On the other hand, during the Severe Acute Respiratory Syndrome by the Coronavirus 2 (SARS-CoV-2), patients
with inflammatory responses similar to that of septic patients were observed®. Patients with coronavirus disease 2019
(COVID-19) admitted to ICUs frequently have respiratory failure, septic shock and multiple organ dysfunction, thus
increasing the mortality rates’. The Third International Consensus Definitions for Sepsis and Septic Shock acknowledges
that the coronavirus infection predisposes to sepsis, which was confirmed by the Global Sepsis Alliance as the most
incident complication in patients with severe COVID-19 associated with high mortality”’.

Currently, sepsis is considered as a “life-threatening organ dysfunction caused by a non-regulated host response
to the infection” clinically sustained by the > 2-point variation in the Sequential Organ Failure Assessment (SOFA) as
indicative of increased risk of death®. According to the 2021 International Surviving Sepsis Campaign guidelines, it is not
recommended to use the quick Sequential Organ Failure Assessment (qSOFA), compared to the Systemic Inflammatory
Response Syndrome (SIRS), the Modlified Early Warning Score (MEWS) or the National Early Warning Score (NEWS), as
the only tool for screening for sepsis or septic shock®.

For being the most common cause of hospitalization and the leading cause of death in ICUs among adult patients,
using tools for early detection of sepsis and clinical deterioration allows for the development of proactive and reactive
strategies, providing quality and safety1°.

In the meantime, early warning scores such as MEWS and Simplified Acute Physiology Score Il (SAPS I1) and 11l (SAPS
[11) are used in ICUs reflecting severity of the admitted cases, overall institutional performance and resource allocation'?.
In 2012, NEWS emerged in the United Kingdom, with an update to the National Early Warning Score 2 (NEWS2) in 2017,
adding a specific assessment for patients with respiratory failure and hypercapnia, cross-culturally adapted and
translated in Brazil'>!3. These scores are easy to apply, enabling early recognition of clinical deterioration signs by means
of easy-to-collect variables!!. Thus, decision-making and the reduction of unfavorable outcomes were favored, such as
increased in-hospital mortality due to sepsis and the need for hospitalization in critical units®®.

However, there are still many gaps about professional nurses using early warning scores in the clinical practice.
Thus, it is considered fundamental to develop studies on the use of these tools, making it possible to distinguish between
the scores and describing their importance, the impact of their use in the detection of clinical deterioration and their
bedside applicability to septic patients with suspected sepsis. Through this, nurses are allowed to have greater
knowledge about the tools and qualification of the Nursing care provided, facilitating their understanding and enabling
the best choice of score adapted to their work reality and to the profile of the patient assisted. Consequently, this exerts
an impact on patient safety, on ICU admissions, and on the reduction of in-hospital mortality.

The research guiding question sought to know the existing experiences on the use of early warning scores to assess
clinical deterioration in patients with suspected or diagnosed sepsis in tertiary-level health services.

Thus, this study aimed at analyzing publications on the use of early warning scores in tertiary-level services as a
tool for early detection of clinical deterioration in patients with suspected or diagnosed sepsis.

METHOD

An integrative review structured in six stages was conducted, namely: (1) identification of the research topic and
question; (2) definition of eligibility criteria; (3) definition of the information extracted, categorization; (4) evaluation of
the studies included; (5) interpretation of the results; and (6) knowledge synthesis'*'’. This method aims at gathering
and synthesizing the results of the studies found on the topic, enabling knowledge construction based on the best
evidence for the implementation of interventions in the clinical practice®®.

Elaboration of the research question of the current study was based on the PICo strategy, where P (Population)
corresponds to patients with suspected or diagnosed sepsis; | (Phenomenon of Interest) is to the use of early warning
scores to assess clinical deterioration and Co (context) represents tertiary-level health services?’.

The search for articles was performed by two reviewers, and the following controlled descriptors were selected
according to the Descriptors in Health Sciences Descriptors (Descritores em Ciéncias da Satde, DeCS) and the Medical
Subject Headings (MeSH), “Early Warning Score”, “Sepsis” and “Clinical Deterioration”; in addition, the following
uncontrolled descriptors were also selected: “NEWS2” and “National Early Warning Score 2”. The search strategy used
was the following: (“early warning score” OR “NEWS2” OR “national early warning score 2”) AND sepsis AND “clinical
deterioration”. The search was performed between February 10%" and March 31%, 2021, in the following databases:
Biblioteca Virtual em Saude (BVS), National Library of Medicine (PubMed®), Scopus and Web of Science (WoS).
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The studies included were those available in full, written in Portuguese, English and Spanish, with no time clipping.
Review articles were excluded, as well as those focused on the Gynecology and/or Obstetrics, oncology, Pediatrics and
Neonatal areas. The methodological process is presented in Figure 1.

[ Articles identified in each database ]
Articles identified
S in the databases Articles removed before
B (n=52): - selection:
& WOsS (2=24) i Duplicate articles
S PubMed® (n=14) removed (n=19)
kel Scopus (n=8)
BVS (n=6)
Articles selected Articles excluded after
(n=33) reading the titles (n=9)
[=
o
g v
% ] Articles excluded:
v | | Articles selected for Excluded after reading
full analysis (n=24) > (n=2)
Excluded after full-reading
- (n=10)
— v
- Articles
2 included in the
2 integrative
£ review (n=12)

WoS: Web of Science; BVS: Biblioteca Virtual em Satde.
FIGURE 1: Flowchart to obtain the sample. Porto Alegre (RS),
Brazil, 2021.

A spreadsheet prepared in the Google Sheets platform was used for data extraction, in order to record the
following variables: author, journal, year of publication, locus, Level of Evidence and main results.

To classify the Level of Evidence, the Rating System for the Hierarchy of Evidence for Intervention/Treatment
Questions was used, as follows: | for systematic reviews or meta-analysis of randomized clinical trials; Il for randomized
clinical trials; Il for non-randomized clinical trials; IV for case-control and cohort studies; V for systematic reviews of
descriptive and qualitative studies; VI for descriptive or qualitative studies; and VII for opinion of authorities and/or
experts' reports*é.

Finally, a critical analysis and comparative synthesis of the results found were performed, grouped by topics
according to similarity of the articles, with addition of complementary studies to the discussion. Two categories were
thus obtained: Early warning scores used in the detection of sepsis; and Use of early warning scores in different patient
care areas.

RESULTS

All 12 articles selected were designed in the following countries: United States (n=5), South Korea (n=2),
Canada (n=2), Scotland (n=1), Netherlands (n=1) and England (n=1). In relation to the year of publication, 41.6% (n=5)
were published in 2020. There was predominance of cohort studies (10), followed by case-control and case-control and
cohort. Figure 2 displays the articles presented.
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Authors Journal, year of Level of Main results
publication and locus | Evidence
Corfield AR | Emerg Med J, 2014, v High NEWS on admission of patients in ER is associated with a higher probability of
etal.l? Scotland adverse outcomes in septic patients
YuSetal.?2 | Crit Care, 2014, USA v Prediction scores based on ICU and ER can be used to predict risk of clinical
deterioration in non-ICU patients
Churpek Crit Care Med, 2017, v Choice of criteria to define the potentially infected population exerts impacts on the
MMetal.2t | USA prevalence of mortality, but has little impact on accuracy; more accurate eCART,
followed by NEWS, MEWS and qSOFA. SIRS was the least accurate score
Churpek Am J Respir Crit Care v gSOFA should not replace early warning scores when stratifying the risk of patients
MMetal.2 | Med, 2017, USA with suspected infection
NEWS has proved to be more sensitive than MEWS, qSOFA and Sirs, respectively
Skitch S et CJEM, 2018, Canada v HEWS in ER screening has a limitation for predicting the risk of critical events, although
al.B it is suggested that it may allow early identification of septic patients
Brink A et PLoS One, 2019, v NEWS is more accurate to predict mortality at 10 and 30 days when compared to
al.z Netherlands gSOFA and SIRS in patients with suspected sepsis
Fernando Crit Care, 2019, \ HEWS has clinical accuracy comparable to NEWS2 for prediction of in-hospital
SM et al.2s Canada mortality among patients treated by RRT
For precision of the prognosis, NEWS2 was more sensitive, but HEWS was more
specific
Levin N et Am J Emerg Med, v Dynamic vital signs in the ER, categorized by MEWS delta, and failure in normalization
al.26 2020, USA were associated with increased mortality, ICU admission, length of stay and sepsis
Hargreaves | Eur J Emerg Med, v Persistently high NEWS from pre-hospital to ward, combined with elevated lactate,
DS et al.?? 2020, England identifies patients suspected of having sepsis with high mortality risk
Liu VX et JAMA Network, v Among the commonly used scores, NEWS can identify patients with and without
al.28 Open, 2020, USA infection with a high mortality risk
NEWS has greater sensitivity to in-hospital mortality when compared to SIRS and
gSOFA
Jang JG et J Korean Med Sci, v NEWS calculation at hospital admission can predict critical outcomes in COVID-19
al.2? 2020, South Korea patients
Hwang TS et | Diagnostics, ~ 2020. \ NEWS with lactate was the best predictor of 7-day mortality when compared to sofa,
al.30 South Korea gSOFA and SIRS

NEWS: National Early Warning Score; ER: Emergency Department; ICU: Intensive Care Unit; eCART: electronic Cardiac Arrest Risk Triage; MEWS: Modified
Early Warning Score; qSOFA: quick Sequential Organ Failure Assessment Score; SIRS: Systemic Inflammatory Response Syndrome; HEWS: Hamilton Early
Warning Score; NEWS2: National Early Warning Score 2; RRT: Rapid Response Teams; SOFA: Sequential Organ Failure Assessment Score.

FIGURE 2: Variables that were evaluated from the articles selected, in chronological order. Porto Alegre (RS), Brazil, 2021.

Figure 3 displays the scores used in the studies and the sectors in which they were applied to the population.

Scores used Sectors in which they were applied
NEWS1® ER

APACHE Ill, MEDS, MEWS, PIRO, REMS, SAPS Il, SCS, SOFA, VIEWS20 Ward

eCART, MEWS, NEWS, qSOFA, SIRS, SOFA2L ER and Ward

MEWS, NEWS, qSOFA, SIRS?? ER and Ward

HEWS, NEWS23 ER

NEWS, qSOFA, SIRS?4 ER

HEWS, NEWS225 Ward

MEWS26 ER

NEWS, qSOFA?27 Pre-hospital, ER and Ward
BTF, MEWS, NEWS, qSOFA, SIRS28 ER and Ward

NEWS, qSOFA, SIRS?? ER and Outpatient

NEWS, qSOFA, SIRS30 ER

NEWS: National Early Warning Score; ER: Emergency Department; APACHE lil: Acute Physiology and Chronic Health Evaluation Score Ill; MEDS:
Mortality in Emergency Department Sepsis; MEWS: Modified Early Warning Score; PIRO: Predisposition Infection Response Organ Dysfunction
Score; REMS: Rapid Emergency Medicine Score; SAPS II: Simplified Acute Physiology Score II; SCS: Simple Clinical Score; SOFA: Sequential Organ
Failure Assessment Score; VIEWS: VitalPac Early Warning Score; eCART: electronic Cardiac Arrest Risk Triage; qSOFA: quick Sequential Organ
Failure Assessment Score; SIRS: Systemic Inflammatory Response Syndrome; HEWS: Hamilton Early Warning Score; BTF: Between the Flags.
FIGURE 3: Scores used and sectors in which they were applied. Porto Alegre (RS), Brazil, 2021.
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The following set of tools was used in 50% of the studies: NEWS, qSOFA and SIRS. However, NEWS2 was only
identified in one study. The research studies were conducted in the following sectors: Emergency Department (ER) (n=5);
wards (n=2); ER and wards (n=3); ER and outpatient services (n=1); and Pre-hospital, ER and wards (n=1).

DISCUSSION

Use and comparison of different scores for early detection of clinical deterioration in patients with suspected or
diagnosed sepsis have been identified. The sectors where these tools were applied were in-hospital (emergencies, wards
and outpatient clinics) and pre-hospital. These environments have a greater need to apply these instruments and,
consequently, nurses, professionals who deal with these tools directly in their work routine, must be trained in relation
to their application, in order to enable and instrumentalize the clinical practice.

The ER screening systems presented varied tools for effective assistance?®. Scores are of great importance for
estimating mortality, morbidity and decision-making in the clinical context, with increasing global prevalence, thus
strengthening evidence-based Nursing!®2%232% These instruments provide early and individualized therapeutic
implementation of sepsis, resulting in better outcomes and facilitating the activation of Rapid Response Teams9-2024-25,

Early warning scores used in the detection of sepsis

NEWS was the most used score in hospitals to evaluate patients with suspected or diagnosed sepsis!9-22:242527-30,

Its use facilitated monitoring of the patients from admission to the outcome, ensuring high-accuracy screening and early
intervention, a process that exerts a direct impact on satisfactory health care results?>?3, It was characterized by
specificity and sensitivity at an intermediate level, considered effective to distinguish between low- and high-risk
patients?®. Its use is recommended in the ER, with a cohort score > 7, as well as in the pre-hospital environment for
patients at risk of deterioration, given the need for rapid and effective intervention?*. It is also noted that its increase
can be associated with high chances of adverse outcomes among patients with sepsis, even if it has not been developed
specifically for this population, due to the clinical profile of the patients studied?%?>?*, On the other hand, few studies
were found that describe use of this instrument in the Brazilian reality.

One of the studies evaluated clinical deterioration using NEWS2 together with HEWS, capable of predicting in-
hospital mortality, with similar accuracy for this prediction?”. It was observed that both HEWS and NEWS2 > 5 are
worrying values, indicating risk of deterioration requiring urgent response and, for this reason, care intervention 2. In
the ER screening, HEWS proved to be useful as a predictor for sepsis and occurrence of critical events?3,

The Mortality in Emergency Department Sepsis (MEDS), another score found, was considered a useful predictor in
the ER for stratifying patients according to their mortality risk?. However, it had high sensitivity and a need for
laboratory results, delaying the final score and, consequently, the early intervention that is the marker of favorable
results in sepsis?.

Among the gSOFA, SOFA, MEWS, NEWS and eCART scores, the algorithms, when compared in descending
precision order (more to less precise), were as follows: electronic Cardiac Arrest Risk Triage (eCART), NEWS, MEWS,
gSOFA and SOFA?L, This last one was the least accurate of all. Unlike NEWS and similar to MEDS, this score needs
laboratory parameters for its calculation that may not be available at the patient's admission, which could hinder its
implementation in the services, as well as agility of the process?%?%,

The study corroborated this information, pointing out NEWS as a score with better accuracy when compared to
gSOFA?2, However, Brazilian institutions still use gSOFA as a screening tool for patients with suspected sepsis, although
an incomplete score is shown in the practice, making it difficult to detect changes in vital signs not measured by this
score. NEWS proved to be superior to qSOFA and SIRS in predicting mortality from 10 to 30 days before the event, acting
as the only one among the three with good agreement of the expected outcomes and observed among the population?*.
However, institutions that use NEWS or MEWS did not benefit from the exchange for gSOFA, as there are costs and risks
involved in retraining the professionals to use a new less effective system?%2°,

NEWS, MEWS and eCART, originally designed for use in wards, proved to be more accurate than SIRS,
characterized by high sensitivity and low specificity, and qSOFA, highly specific, but not very sensitive, describing
potential use in other care spheres??4% |n the analysis of the use of SIRS and gSOFA to predict mortality and transfer
to the ICU, the latter showed better precision in the in-hospital environment?2. The high accuracy of eCART illustrates
the potential for elaboration of scores with more advanced statistical methods, as opposed to NEWS, seen as a
standard model®*.
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On the other hand, SOFA showed an increase in predictive power compared to the results obtained, when
measured in a unique way, presenting better performance when closer to the time of clinical deterioration (from zero
to 24 hours before the event)'®. A number of studies describe that physiological changes prior to deterioration can be
identified between 12 and 24 hours before the event, with the best performance in this interval by SOFA in relation to
the others evaluated (Predisposition Infection Response Organ Dysfunction Score — PIRO, VitalPac Early Warning Score
— ViEWS, Simple Clinical Score — SCS, MEDS, MEWS, SAPS I, APACHE Il and Rapid Emergency Medicine Score — REMS)?°,
a score widely used in Brazilian ICUs, while MEWS is widely used for in-hospital patient transfers. Due to its structural
composition, MEDS achieved acceptable performance between 48 and 72 hours prior to clinical deterioration®®. As for
NEWS with subsequent measurement, it is expected that its precision will be enhanced, benefiting its sensitivity to
identify patients at risk of deterioration?.

Serum lactate, recognized as an independent predictor of mortality in cases of septic patients, was viable in the
ER?27_ This test can be used to identify patients at a potential risk of unfavorable outcomes resulting from sepsis, with
the possibility of combining its use with the scores to predict mortality?%2425,

Use of early warning scores in different patient care areas

Early warning scores originally implemented in ERs and ICUs can be used with patients in wards, with similar
performances between the scores, even though they address different physiological parameters?®.

A number of studies were developed in different areas of tertiary-level health services, most in the ER1%:21-2425-30,
Others occurred in different areas, with admission of patients from the ER and a tertiary-level service with outpatient
care evaluating patients with coronavirus, with septic shock as a secondary outcome, obtaining more accurate qSOFA,
SIRS and NEWS values in relation to the other scores®. Two studies were developed in wards, places where patient
evaluations usually occur at longer intervals of time and, oftentimes, the interventions are only performed with
deterioration already installed?>%,

However, the recommendation to use tools of this type in pre-hospital services as a warning of possible admission
to ER was verified, which can be a determining factor for the entire patient's path after hospital admission?’. A study
applied NEWS in the pre-hospital environment, after admission to the emergency room and during hospitalization in
the ward, allowing monitoring and detecting clinical deterioration throughout the patient's hospitalization?’.

A retrospective cohort study evaluated the use of scores in patients with SARS-CoV-2. NEWS has shown efficacy
in predicting complications such as septic shock, mortality, acute respiratory distress syndrome (ARDS) and intensive
care, with a higher predictive value compared to SIRS and qSOFA%. Among the items, the score assesses oxygen
saturation, which could further corroborate the evaluation of this patient profile.

NEWS was the most accurate score to stratify the risk of hospitalized patients with suspected infection outside
the ICU, showing greater precision in predicting in-hospital mortality when compared to other scores?’?%, Due to its
easy application, it would be possible to incorporate it as an instrument of choice in the routine evaluation, obtaining
positive results and interventions in a timely manner to minimize unfavorable outcomes.

SOFA and gSOFA, combined with lactate, proved to be good predictors of in-hospital mortality?”*°. However,
combined with serum lactate, NEWS proved to be superior in predicting in-hospital mortality at seven days for septic
patients in the ER?"30,

Early warning scores, tools with great internationally recognized value, are available for use in the Brazilian Nursing
practice and can assist not only in patients’ systematic evaluations, but also enable early identification of clinical
deterioration signs. Through this, actions by these professionals are triggered based on the best evidence, allowing for
a reflection on the care practices and corroborating multiprofessional discussions on the patients' clinical health
condition and on the improvement of the quality of the care provided. In addition, it is necessary that nurses working
in tertiary-level services appropriate use of these instruments, as it will be from knowledge about these tools that the
impact of their use will be perceived.

However, using early warning scores in nurses' clinical practice has a significant impact on decision-making at

critical moments, favoring care in various in-hospital environments and, thus, being able to positively influence the care
provided to the patients and bedside clinical reasoning and of optimizing Nursing care.

Study limitations

As a limitation of this study it was observed that, even with the search in different databases, it was not possible
to find a significant number of studies on the topic, possibly because it is characterized as recent in the health context.
In addition, there is lack of publications on the theme that address NEWS2, due to the scarcity of research studies in
this context.
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FINAL CONSIDERATIONS

The scientific production of the topic researched is recent and comes from developed countries. It was evidenced
that most of the studies were conducted with patients admitted to the Emergency Department. The National Early
Warning Score was the most widely used score for patients with sepsis or suspected sepsis, with greater accuracy in
predicting in-hospital mortality and requiring admission to the Intensive Care Unit, followed by the Modified Early
Warning Score, the Hamilton Early Warning Score and the quick Sequential Organ Failure Assessment Score. Therefore,
it was considered that serum lactate together with scores may have the potential to predict mortality in septic patients
and ensure greater precision.

However, there are evident gaps in the context of the theme, and it is necessary to carry out more studies in the
national scenario that validate these early warning tools in different environments of tertiary-level services, as well as
advantages for the use and impact on patient safety.
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