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Highlights: (1) Performing risk classification has a favorable
impact on the management of sepsis. (2) The higher the
clinical priority ranked, the shorter the door-to-antibiotic time.
(3) Door-to-antibiotic time did not differ between classified
and unclassified groups. (4) Assertive risk classification is
more important than its implementation itself.

Objective: to evaluate the association between risk classification and
door-to-antibiotic time in patients with suspected sepsis. Method:
retrospective cohort study, with a sample of 232 patients with
suspected sepsis treated at the emergency department. They were
divided into 2 groups: with and without risk classification. Once the
door-to-antibiotic time was identified, one-way analysis of variance
was performed with Bonferroni post hoc test or independent Student’s
t-test for continuous quantitative variables; Pearson correlation tests,
point-biserial correlation or biserial correlation for association analyses;
and bootstrap procedure when there was no normal distribution of
variables. For data analysis, the Statistical Package for the Social
Sciences software was used. Results: the door-to-antibiotic time
did not differ between the group that received risk classification
compared to the one that was not classified. Door-to-antibiotic time
was significantly shorter in the group that received a high priority
risk classification. Conclusion: there was no association between
door-to-antibiotic time and whether or not the risk classification was
performed, nor with hospitalization in infirmaries and intensive care
units, or with the length of hospital stay. It was observed that the
higher the priority, the shorter the door-to-antibiotic time.

Descriptors: Sepsis; Triage; Hospital Emergency Service; Anti-
Bacterial Agents; Emergency Nursing; Critical Care.
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Introduction

The overcrowding of emergency services has
shown exponential growth since the 1990s in several
countries, and remains a worldwide phenomenon-2),
In Brazil, in order to reorganize the care of these
services and minimize the risks and damage caused
by their overcrowding, it was proposed, through the
National Humanization Policy, the reception with
risk classificationG®4,

Among the existing risk classification protocols, the
Manchester Protocol, developed by nurses and doctors
in the United Kingdom, stands out. Its strategy is to
establish, among the patients presenting to the emergency
department (ED), which ones should have priority in
care, based on clinical criteria. The methodology of this
protocol is based on the main complaint of the patient,
which directs the nurse to a clinical condition flowchart.
Each flowchart contains discriminators that guide the
investigation and, according to the patient’s responses,
the severity or clinical risk is classified®.

Currently, one of the main causes of morbidity
and mortality worldwide is sepsis. Sepsis is the
presence of life-threatening organ dysfunction caused
by a dysregulated host response to infection(®.
An extrapolation of data from high-income countries
suggests global estimates of 31.5 million cases of sepsis
and 19.4 million cases of severe sepsis, with a potential
of 5.3 million deaths annually®.

The earlier and more assertive the therapeutic
approach, the more possibilities for positive outcomes,
with improved survival of patients with sepsis. In patients
with a high probability of sepsis or possible septic
shock, it is recommended to administer an antimicrobial
immediately or within one hour after sepsis is recognized
or suspected®. Door-to-antibiotic time (DAT) is the time
in hours from the arrival of the patient to the ED until the
beginning of the administration of the first antibiotic®.

The initial suspicion of sepsis by the Manchester
Protocol flowcharts/discriminators is quite sensitive, and
will usually determine the opening of the sepsis protocol.
On the other hand, attention should be given to patients
without clinically apparent organic dysfunction and who
can be classified as less urgent clinical priority, which
would allow medical attention within 120 minutes, and
could lead to non-adherence to the protocol. However,
it is not the function of the professional responsible for
risk classification to open the sepsis protocol, as this
could compromise the overall performance of the triage
process and delay the care process of other patients in
situations as serious as this disease. Nevertheless, when

there is a suspicion of sepsis, the professional can proceed
with the protocol by calling the doctor, who will follow it
up or nott9,

In 2018, the ED of the participating institution
implemented the Manchester Risk Classification System
in order to ensure that medical attention occurs according
to the response time determined by the clinical severity
of the patient. In September 2019, the managed sepsis
protocol was established in this ED, consisting of a doctor’s
office and an Observation and Risk Classification Room, the
latter operating from Monday to Saturday from 9:00 am to
9:00 pm. At the time, it was established that sepsis should
be suspected in every patient with at least two signs of
Systemic Inflammatory Response Syndrome (SIRS), such
as: hypothermia (< 35°C) or hyperthermia (> 37.8°C),
leukocytosis (> 1200 or left shift > 10%) or leukopenia
(< 4000), tachycardia (> 90 bpm), and tachypnea (>
20 bpm); and one organ dysfunction criterion: oliguria,
hypotension (systolic blood pressure < 90 mmHg), lowered
level of consciousness, dyspnea, or desaturation (<92%).
It was also determined that for every patient suspected of
having sepsis, the Sepsis Monitoring Form would be filled
out, in which all information regarding the patient’s initial
care would be recorded.

Considering that time is a determining factor
for better outcomes in the context of sepsis and risk
classification can prioritize patient care, the following
question then arises: the presence of risk classification
in an ED reduces DAT in patients with suspected sepsis?

The general objective of the study is to evaluate the
association between risk classification and DAT in patients
with suspected sepsis. The specific objectives include
verifying whether there was a difference in time for the
administration of antibiotics since the patient’s entry into
the ED, according to whether or not the risk classification
was performed and according to the color classification
(priority), comparing the DAT with the patient’s outcome
(admission to the Intensive Care Unit - ICU, admission
to the infirmary, discharge or death), and verifying the
association between DAT and length of stay.

Method

Type of study

This is a retrospective cohort study.

Place

The study was carried out in a public hospital of
medium complexity in Belo Horizonte, Minas Gerais, Brazil.
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It currently has 82 beds, 10 of which are in the ICU, and
provides support to patients from a wide range of clinics.

Period

The period between September 1, 2019 and
September 30, 2021 was considered.

Population

People assisted in the hospital’s ED between
September 1, 2019 and September 30, 2021, to achieve
a representative sample.

Selection criteria

Adult individuals treated at the hospital’s emergency
department were included, for whom the suspicion of
sepsis was raised and the institution’s specific form, called
Sepsis Monitoring Form, was completed.

Patients who had the sepsis protocol initiated, but
the diagnosis of infection was later discarded, as well as
those individuals referred to exclusive palliative care,
regardless of having received initial antibiotic therapy,
were excluded.

Individuals whose time of suspected sepsis
or antibiotic administration was not recorded were
considered losses.

Sample definition

To define the sample, the critical value for the
confidence level of 95% (Z,,, = 1.96) was adopted, with a
margin of error of 2.1% and based on a finite population of
260 individuals assisted in the same period in hospital ED.

The study group consisted of patients submitted to
Risk Classification, and patients not submitted to it as a
control group. The risk-classified group was made up of
patients admitted to the ED from Monday to Saturday
between 9:00 am and 9:00 pm, and the control group
comprised those admitted to the ED on Sundays and on
other weekdays between 9:00 pm and 9:00 am.

Study variables

DAT was considered as the primary outcome.
As secondary outcomes, the following variables were
included: ICU admission, infirmary admission, discharge,
death and length of stay. The following variables were also
analyzed: sex, age, Risk Classification, Risk Classification
color, focus of infection and antibiotic used.

www.eerp.usp.br/rlae

Data collection

Data collection was carried out from different
sources. Firstly, the sepsis monitoring forms were
tracked, which included the following information: the
patient’s age and gender, whether there was a Risk
Classification, the color of the Risk Classification (reflects
the priority of care), the focus of suspected infection, the
antibiotic administration starting time and the antibiotic
administered. This form is filled out for all patients
receiving care in the ED as soon as the suspicion of
sepsis is raised. The two-year period for the search of
individuals (September 2019 to September 2021) is due
to the fact that this form was inserted concomitantly
with the implementation of the Managed Sepsis Protocol
in September 2019. All patients had DAT calculated for
comparison between study and control groups. The DAT
is the one between the patient’s entry into the ED (when
the care form is opened at the counter) and the start of
the administration of the antibiotic. The patient’s entry
time into the ED was identified in the Sistema Integrado
de Gestéo de Assisténcia a Saude (SIGAS) of the Instituto
de Previdéncia dos Servidores Militares de Minas Gerais
(IPSM). The antibiotic administration time was identified
in the sepsis monitoring form.

The information about whether the patient underwent
Risk Classification, as well as the color of the Classification,
were confirmed directly in the care record filed at the
Servico de Arquivo Médico e Estatistica (SAME).

Information related to the patient’s clinical outcome
(admission to the ICU or the infirmary, hospital discharge
or death) was collected from the patient’s medical record
through the Sistema Integrado de Gestéao a Saude (SIGS).

All collected information was entered into a database
organized in a spreadsheet and exported to the statistical
package for analysis.

Data treatment and analysis

Continuous quantitative variables of study outcome
were compared via one-way analysis of variance (one-way
ANOVA) with Bonferroni post hoc for multiple comparisons
or independent Student’s t-test when comparisons were
performed only between two groups. Association analyzes
were performed using Pearson correlation tests, point-
biserial correlation or biserial correlation, according to
the types of variables: continuous or discrete/categorical,
respectively. As some variables did not present a normal
distribution, assessed by the Shapiro-Wilk test, the
bootstrap procedure was used with 500 replicates of
simple sampling. This is a robust and reliable method to



Rev. Latino-Am. Enfermagem 2023;31:e4065.

provide valid confidence intervals when normal distribution
of residuals is not observed and/or the sample is small®b,

The sociodemographic and clinical characteristics
of the sample were expressed as mean (minimum -
maximum) or absolute and relative frequency. The results
of the comparison analyzes were expressed as mean +
standard deviation, confidence interval of differences
between means and p-value. The significance level
adopted was alpha less than 5%.

Data were analyzed using the Statistical Package for
Social Sciences — SPSS software (version 20.0).

Ethical aspects

This study was developed in accordance with the
provisions of Resolutions n° 466/2012 and 510/2016 of
the National Health Council, which establish guidelines
and standards for research involving human beings(2-13),
It was submitted to the analysis and approval of the
Research Ethics Committee of the Institution of the study
and the Comissdo Nacional de Etica em Pesquisa (CONEP)
- Certificado de Apresentac&o de Apreciacdo Etica (CAAE)
n® 57746822.8.0000.5155.

As the data were collected retrospectively, the
Free and Informed Consent Form was waived. However,

140.879
attendances

—
260

included

J

I\

—
232

analyzed

:

the Term of Commitment to Use Data (TCUD) was
carried out, since the research involved the use and
collection of information in the Institution’s database and
patient records.

The risk to the research individuals involved the
eventual exposure of information related to their data
contained in medical records and attendance sheets.
The team of researchers is committed to minimizing
this risk, disclosing results only at scientific events and
publication in indexed journals. Also, to preserve the
privacy of individuals, the anonymity of the collected

data was maintained.

Results

During the studied period, 140,879 consultations
were performed in the hospital’s ED, of which 28,026
(19.9%) underwent risk classification. A total of 260
patients eligible for the study with suspected sepsis
were identified. Twenty-eight patients were removed (16
patients in palliative care, 10 without information about
the antibiotic administration starting time, and 2 whose
infection was ruled out). Therefore, 232 patients were
analyzed (Figure 1). After hospitalization, 182 patients
were followed up.

140.619

16 palliative
ineligibles

cares

10 without
information about
the antibiotic
administration
starting time

28
removed

2 infection

182 hospitalized
and accompanied

28 admitted to

another institution

ruled out

22 were discharged
from the emergency
department

Figure 1 - Flowchart of the sample composition of this study. Belo Horizonte, MG, Brazil, 2022

Table 1 contains the sociodemographic and clinical characteristics of the sample.
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Table 1 - Sociodemographic and clinical characteristics of
patients suspected of sepsis (n*= 232). Belo Horizonte,
MG, Brazil, 2022

Variables Descriptive statistics

Age 68.2 (15.0 — 101.0)
Sex (n/ %)*

Female 115/49.6

Male 117 /50.4
Risk Classif.* (n / %)*

Yes 97/41.8

No 135/58.2
Risk Classif.* color (n / %)t

Blue 5/22

Green 16/6.9

Yellow 37/15.9

Orange 38/16.4

Red 1/04

Unclassified 135/58.2
Hospitalization (n / %)*

ICUs 105/45.2

Infirmary 77133.2

Did not hospitalize 50/21.6
Hospital discharge alive (n / %)’

Yes 147 /63.3

No 35/15.1

Unaccompanied patients 50/21.6

*n = Sample; 'n / % = Absolute Frequency / Relative Frequency; *Classif.
= Classification; SICU = Intensive Care Unit. Data expressed as: mean
(minimum - maximum) or absolute / relative frequency

The sites of infection identified as probable in
patients with suspected sepsis were: pulmonary
(33.2%), urinary (32.3%), abdominal (9.1%), undefined
(3.9%), other (17.6%), and not informed (3.9%). The
antibiotics used in therapy were: ceftriaxone (29.7%),
ceftriaxone with azithromycin (13.8%), piperacillin with
tazobactam (7.8%), meropenem (7.3%), ceftriaxone with
metronidazole (6%), amoxicillin with clavulanate (5.6%),
cefepime (4.3%), other (19.5%), not informed (6%).

DAT did not differ between the group that received
Risk Classification and the group that was not classified:
133.2 £ 94.8 vs 152.8 + 108.0 (95% CI: -9.4 to 39.1;
p= 0.175) and 67.6 + 48.3 vs 87.0 = 118.8 (95% CI:
-2.8 to 21.4; p= 0.118), respectively.

The DAT mean was significantly lower (p<0.01) in the
group that received a high priority Risk Classification (with
orange or red color), compared to intermediate priority
groups (classified as yellow), low priority (classified as
green or blue), and those who did not receive a risk
classification, as shown in Table 2.

Table 3 shows only the patients admitted to the
reference hospital and followed up (n=182). DAT was
not different between infirmary and ICU admission
groups. The same was observed in relation to the
groups that were discharged alive or not (p>0.05 for
all comparisons).

Table 2 — Comparison of DAT" between priority classifications for care / colors among sepsis suspects (n'= 232). Belo
Horizonte, MG, Brazil, 2022

Mean of differences (95% CI¥)

Priority classification for DAT*(min)s C - - e e
Mo 350! ok clssicaton 0Ny ermedite | bighprirty
No risk classification 157.3+867 e -35.5 15.8 60.1

(-99.9 to 18.1) (-19.0 t0 47.3) (36.3 to 83.0)

Low priority T 35.5 51.3 95.6
(Blue/Green) 1928217 (-6.4 to 114.1) (42.3 to 155.8)

(-18.1 10 99.9)
-15.8 51.3 443

8t
1414164 (-47.310 19.0) (-114.1t0 6.4) (1361075.2)

High priority 972+ 15.9 -60.1 -95.6 -44.3
(Orange/Red) e (-83.0 to -36.3) (-155.8 to -42.3) (-75.2t0 -13.6)
*DAT = Door-to-Antibiotic Time; 'n = Sample; *95% CI = 95% Confidence Interval; Smin = minutes; !!SD = Standard Deviation; p (significance level)

<0.01 compared to high priority care group (Orange/Red). Data expressed as: mean + standard deviation; mean of differences (95% confidence interval
of comparisons)

Intermediate priority (Yellow)

Table 3 - Mean values and 95% CI" of associations between DAT™ and hospitalization (infirmary and ICU*) and hospital
discharge (n$= 182). Belo Horizonte, MG, Brazil, 2022

DAT' (min)! mean * standard deviation

Variables [95% CI* comparisons] (p-value 1)
Hospitaliz™
Infirmary 146.05 £ 109.65
ICU* 152.66 £ 101.15
[-37.72 to 26.22]
(0.686)
Hospital discharge alive
Yes 148.39 £ 109.86
No 154.23 £ 84.92
[-25.97 to 39.09]
(0.732)

*95% CI = 95% Confidence Interval; 'DAT = Door-to-Antibiotic Time; *ICU = Intensive Care Unit; Sn = Sample; !'min = Minutes; Tp-value = p value (significance
level); **Hospitaliz. = Hospitalization. Data expressed as: mean + standard deviation; [95% confidence interval of comparisons between groups (p value)]

www.eerp.usp.br/rlae
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There was no association between DAT and whether
or not the Risk Classification was performed (r, = -0.09;
95% CI: -0.22 to 0.04; p=0.177) or with the length of
hospital stay (r=-0.06; 95% CI: -0.13 to 0.11; p=0.430).
However, when analyzing Risk Classification by severity/
color with DAT, a low magnitude, inverse and statistically
significant association was observed (r,= -0.14; 95% CI:
-0.26 to -0.01; p=0.045), showing that the greater the
severity, the lower the DAT.

Discussion

Most of the study population was composed of elderly
people, with a mean age of 68.2 years, and a slight
majority of men (50.4%). These findings corroborate
those of other studies*41%, The fact that individuals
over 60 years old are more affected is explained by the
presence of chronic diseases, comorbidities, frailty and
functional impairment (characteristic immunosenescence
of the elderly). Added to current changes in demographic
characteristics are population aging and increased
life expectancy®®,

Most patients in this study (58.2%) were not
submitted to Risk Classification. This data can be justified
by the fact that most of the data collection period occurred
during the COVID-19 pandemic (Coronavirus - 2019).
During this period, it was necessary to divide the access
to the ED into two entrances: one to care for patients with
suspected COVID-19, and another for other conditions.
The risk classification service remained only for patients
who did not show flu signs, without suspicion of COVID-19.
Individuals suspected of having COVID-19 represented a
significant percentage of the consultations generated in
the hospital’s ED during the study period.

Among patients who underwent Risk Classification,
most were classified as orange (16.4%) or yellow (15.9%).
A systematic review found that the sensitivity of high-
priority detection for critical illness outcomes varied and
was, on average, lower for severe sepsis (36 to 74%),
which reveals a challenge for Risk Classification nurses.
A total of 20 studies captured sensitivity and specificity
data for designations of triage levels for the outcome of
hospital admission. The sensitivity of assigning inpatients
highest priority (levels 1 to 3 = red, orange and yellow
in the Manchester system) was relatively high, with only
3 of 20 studies reporting less than 70%. However, all
studies reported hospital admissions occurring for low-
priority patients (levels 4 and 5 = green and blue in the
Manchester system)®7”),

The main suspected sites of infection were pulmonary
(33.2%) and urinary (32.3%), similar to results found
in other studies. One of them demonstrated that almost

half of the cases of sepsis were secondary to pulmonary
infections (49%)®. The predominance of the pulmonary
focus in patients with sepsis may reflect the fact that
the majority of the population under analysis was
composed of elderly people, and this group has a higher
rate of involvement with chronic diseases and is usually
more predisposed to respiratory infections. Urinary and
abdominal foci usually alternate as second and third most
frequent sites of infection®,

The use of the antibiotic ceftriaxone in the initial
treatment of septic conditions stood out. It was applied
alone in 29.7% of cases, and associated with azithromycin
and metronidazole in 13.8% and 6.0% of cases, respectively.

The early use of antimicrobials can improve
the prognosis of patients with sepsis, which is why
international guidelines recommend the empirical use of
broad-spectrum antibiotics, although they warn against
their excessive use, which is commonly associated with
the development of bacterial resistance®?®. Therefore,
the Latin American recommendation emphasizes that
combined therapy should be reserved for situations
in which data from the local microbiota or the clinical
situation suggest a greater probability of infection by
resistant germs®V, In addition, it recommends that
empirical antibiotic therapy be discontinued as soon as
the pathogen and its antimicrobial sensitivity profile are
identified, as well as significant clinical improvement,
reinforcing the importance of continuous reassessment
and focus control.

Among the patients included in the study, 78.4%
were admitted to the participating hospital. These
individuals were analyzed after hospital admission,
identifying 57.7% and 42.3% of them admitted to the ICU
and the Infirmary, respectively. Regarding the outcome of
hospitalizations, 80.7% of patients were discharged alive
and 19.3% died. Other patients could not be followed
up during their hospital stay, with unknown hospital
outcomes, as they were admitted to other institutions,
which represented 21.6% of the sample initially analyzed
in the ED. It is noteworthy that the sample consisted
of patients with suspected sepsis. A multicenter study
carried out in Brazil showed that one third of intensive
care beds are occupied by septic patients, with a mortality
rate of 55.7%2,

A study on the trend analysis of mortality from sepsis
in Brazil and by regions from 2010 to 2019 pointed out
that, when compared to other countries, both developed
and underdeveloped, deaths from sepsis in Brazil are in
a global trend of high prevalence, with a mortality rate of
22.8 deaths per 100 thousand inhabitants*®,

Just over a fifth of the study patients (21.6%) were
not admitted to the participating hospital. Therefore,
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their circumstances, clinical situations and discharge
conditions were not analyzed in this study. It should
be noted that the population was composed of patients
with suspected sepsis. It is believed that, for the portion
that was discharged from the ED without indication of
hospitalization (19.2% of the initial sample), sepsis was
ruled out and/or they were stable patients, with indication
of home treatment and outpatient follow-up. There is a
study that points out that ED discharges of patients with
clinical definition of sepsis reflect misdiagnosis, inadequate
treatment judgments, patient preferences or adequate
triage of low-risk patients for outpatient treatment@,
The mean DAT was lower among patients submitted
to risk classification when compared to those not classified,
as specified in Table 2, but without statistical significance.
International sepsis management guidelines recommend,
for adults with possible septic shock or high likelihood
of sepsis, administration of antimicrobials immediately,
ideally within 1 hour of recognition, and within 3 hours
for adult patients with possible sepsis without shock®.
In a study of 10,811 eligible patients, the median
DAT was 166 min (interquartile range, 115-230 min)
and the 1-year case fatality was 19%. After adjustment,
each additional hour from arrival at the ED to initiation
of antibiotics was associated with a 10% increase (95%
confidence interval [95% CI] 5-14; P < 0.001) in 1-year
case fatality®®. In contrast, a survey carried out in an
Emergency Department with patients with septic shock
did not find an association between in-hospital lethality
and the time from emergency triage to administration
of antibiotics during the first 6 hours of resuscitation®.
In this study, DAT was significantly lower in the group
that received a “high priority” risk classification compared
to the others, establishing an inverse relationship, that
is, the higher the priority, the lower the DAT. This result
points to the importance of an assertive risk classification.
Such procedure aims at the early identification of the
patient who presents the possibility of clinical worsening
and establishes priority for the care of the most serious
conditions. The updated version of the Manchester Triage
System, more recent than the one used in the hospital
at the time of the research, presents the discriminator
“possible sepsis” in 40 flowcharts. This discriminator
indicates the assessment of pulse, temperature, change
in level of consciousness, respiratory rate and systolic
blood pressure. The parameters are established in the
protocol and, upon some alteration, direct the classifier
to select the mentioned discriminator. Established criteria
assign high sensitivity for early detection of sepsis and
determine a very urgent clinical priority (orange).
It should be noted that, in this study, patients
classified as orange had some critical condition that

www.eerp.usp.br/rlae

signaled to the classifier the clinical priority of very urgent.
However, the classification protocol used at that time did
not yet include the “possible sepsis” discriminator. It is
believed that this update allows the classifier to direct, in
a more agile way, such conditions so that the care team
triggers the care sequence that involves investigation,
diagnosis and early initiation of treatment.

Other studies also showed that the time for antibiotic
administration was shorter in patients classified as having
higher priority, when compared to the others(?6-27),
Furthermore, patient classification for lower priorities of
care has been shown to be an independent risk factor
for delay in administering the first dose of antibiotic(?®.

DAT was not different between patients admitted
to the ICU or the infirmary, nor was it associated with
hospital survival. However, several epidemiological
particularities that may influence the patient’s outcome
were not taken into account for this analysis, such as, for
example, pre-existing comorbidities. The assertiveness
in the diagnosis of sepsis and septic shock was also not
evaluated, as well as the use of antimicrobials, which can
directly influence the assessment of mortality. In addition,
it is known that the length of stay of patients with sepsis
is a factor of great influence on their prognosis, since the
patient’s stay, especially in the ICU, requires a greater
number of procedures and intensive care, which can give
rise to other infectious foci®,

Another relevant factor in the study results is the
implementation of the managed protocol as a strategy
that aligns the best evidence in sepsis treatment with
organized actions for recognition and treatment, team
education, composition of teams of professionals to
support actions, as well as measurement of indicators to
evaluate results®?, One study showed that this strategy
increased by eight times the chances of the patient
receiving treatment in one hour, in addition to reducing
mortality by 10.33%®GY,

Other than DAT, short-term outcomes have not been
studied. Confounding effect may increase with length
of hospital stay. The risk classification, according to the
routine of the study site, was interrupted from 9 pm to
9 am from Monday to Saturday, and did not occur on
Sundays, which may have influenced the fact that no
statistical difference was found in DAT between patients
submitted or not to risk classification. This fact represents
one of the limitations of this study, since the times when
the risk classification was not available, namely weekends
and night periods, are traditionally periods with less supply
of resources, but also with less flow of patients. As it was
not possible to determine the waiting time in the risk
classification, it was also not possible to infer its influence
on the results, such as, for example, delays in conduct.
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Another limitation of the study is its retrospective
and observational design, so that individuals were not
allocated to the study or control groups according to
specific criteria, but only due to the conditions imposed
by the availability of human resources at specific times and
the strong impact resulting from the COVID-19 pandemic.

The study was conducted at a single center and with
a relatively small participant size. The retrospective nature
of the study and possible poor documentation led to the
lack of some information, which made patient selection
difficult. Another limitation was the fact that the inclusion
period coincided with the COVID-19 pandemic. At this
time, the risk classification was directed to only patients
without flu symptoms. In this way, there was a significant
reduction in the number of classified patients that reflected
in the structure of the study, in which the majority of the
population was not subjected to risk classification, but also
allowed the composition of a significant control group.

Conclusion

This study showed that DAT did not differ between
the group that received risk classification when compared
to the group that was not classified. On the other hand,
it was noticed that there is an association between risk
classification by priority/color and DAT. That is, the higher
the clinical priority received in the risk classification,
the lower the DAT. High priority for care according to
the Manchester Risk Classification Protocol was also
significantly associated with a lower DAT when compared
to unclassified patients. There was no association between
DAT and hospitalization in the ICU or the Infirmary, nor
with hospital survival. There was also no association
between DAT and length of hospital stay.

The results of this study allow us to assess the risk
classification in the ED as relevant and its favorable impact
on the management of patients with sepsis. They also
allow highlighting how important it is to expand discussions
and studies about risk classification processes, since
assertive classification with determination of adequate
clinical priority contributes greatly to conducting clinical
management in a timely manner. However, it is evident
that carrying out an assertive classification is much more
important than its implementation itself.

References

1. Jobé J, Ghuysen A, D’Orio V. Advanced nurse triage
for emergency department. Rev Med Liege [Internet].
2018 [cited 2021 Oct 10];73(5-6):229-36. Available
from: https://www.rmlg.ulg.ac.be/aboel.php?num_
id=3006&langue=EN

2. Morley C, Unwin M, Peterson GM, Stankovich J,
Kinsman L. Emergency department crowding: A systematic
review of causes, consequences and solutions. PLoS One
[Internet]. 2018 [cited 2021 Oct 15];13(8):e0203316.
https://doi.org/10.1371/journal.pone.0203316

3. Ministério da Saude (BR), Secretaria de Atencgdo a
Saude. Politica Nacional de Humanizacdao da Atencdo e
Gestdo do SUS. Acolhimento e classificacdo de risco nos
servigos de urgéncia [Internet]. Brasilia: Ministério da
Saude; 2009 [cited 2021 Oct 16]. Available from: https://
bvsms.saude.gov.br/bvs/publicacoes/acolhimento_
classificaao_risco_servico_urgencia.pdf

4. Sacoman TM, Beltrammi DGM, Andrezza R, Cecilio
LCO, Reis AAC. Implementation of the Manchester
Risk Classification System in emergency municipal
network. Saude Debate [Internet]. 2019 [cited 2021
Oct 25];43(121):354-67. https://doi.org/10.1590/0103-
1104201912105

5. Grupo Brasileiro de Classificagdo de Risco. Diretrizes
para implementagdo do Sistema Manchester de
Classificacdo de Risco nos pontos de atengdo as urgéncias
e emergéncias: como implementar o Sistema Manchester
de Classificagdo de Risco em sua instituicdo de saude
[Internet]. 2.ed. Belo Horizonte: Grupo Brasileiro
de Classificacdo de Risco; 2015 [cited 2021 Oct 20].
Available from: https://www.gbcr.org.br/wp-content/
uploads/2021/03/DIRETRIZES.pdf

6. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M,
Annane D, Bauer M, et al. The Third International
Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3). JAMA [Internet]. 2016 [cited 2021
Nov 4];315(8):801-10. https://doi.org/10.1001/
jama.2016.0287

7. Fleischmann C, Scherag A, Adhikari NK, Hartog CS,
Tsaganos T, Schlattmann P, et al. Assessment of Global
Incidence and Mortality of Hospital-treated Sepsis: Current
Estimates and Limitations. Am ] Respir Crit Care Med
[Internet]. 2016 Feb [cited 2021 Nov 7];193(3):259-72.
https://doi.org/10.1164/rccm.201504-07810C

8. Evans L, Rhodes A, Alhazzani W, Antonelli M,
Coopersmith CM, French C, et al. Surviving sepsis
campaign: international guidelines for management
of sepsis and septic shock 2021. Intensive Care Med
[Internet]. 2021 [cited 2021 Nov 25];47(11):1181-247.
https://doi.org/10.1007/s00134-021-06506-y

9. Levy MM, Evans LE, Rhodes A. The Surviving Sepsis
Campaign Bundle: 2018 update. Intensive Care Med
[Internet]. 2018 [cited 2021 Nov 25];44(6):925-8.
https://doi.org/10.1007/s00134-018-5085-0

10. Grupo Brasileiro de Classificacao de Risco; Instituto
Latino Americano de Sepse. Associacdo entre Sistema
Manchester de Classificagao de Risco e Protocolo de Sepse



Lima APS, Nangino GO, Soares FFR, Xavier JC, Martins MC, Leite AS.

[Internet]. Belo Horizonte: REDEC; 2017 [cited 2021 Dec
5]. Available from: http://redec.com.br/blog/wp-content/
uploads/2019/04/Nota_Tecnica_Sepse_e_Ilas_oficial.pdf
11. LaFleur BJ, Greevy RA. Introduction to permutation
and resampling-based hypothesis tests. J Clin Child Adolesc
Psychol. [Internet]. 2009 [cited 2021 Dec 9];38(2):286-94.
https://doi.org/10.1080/15374410902740411

12. Ministério da Saude (BR), Conselho Nacional de
Saude. Resolugdo n° 466, de 12 de dezembro de 2012.
Trata sobre as diretrizes e normas regulamentadoras
de pesquisa envolvendo seres humanos. Diario Oficial
da Unido [Internet]. 2013 Jun 13 [cited 2021 Dec
11];12(1):59-62. Available from: https://conselho.saude.
gov.br/ultimas_noticias/2013/06_jun_14_publicada_
resolucao.html

13. Ministério da Saude (BR), Conselho Nacional de
Saude. Resolucdo n° 510, de 7 de abril de 2016. Dispde
sobre as normas aplicaveis a pesquisas em Ciéncias
Humanas e Sociais cujos procedimentos metodoldgicos
envolvam a utilizacdo de dados diretamente obtidos com
os participantes ou de informagdes identificaveis ou que
possam acarretar riscos maiores do que os existentes
na vida cotidiana. Diario Oficial da Unido [Internet]
2016 May 24 [cited 2021 Dec 11];98(1):44-6. Available
from: https://cep.ensp.fiocruz.br/sites/default/files/
reso510_2016_chs.pdf

14. Husabo G, Nilsen RM, Flaatten H, Solligard E, Frich JC,
Bondevik GT, et al. Early diagnosis of sepsis in emergency
departments, time to treatment, and association with
mortality: an observational study. PLoS One [Internet].
2020 [cited 2022 Sep 25];15(1):e022765215. https://
doi.org/10.1371/journal.pone.0227652

15. Crilly J, Robinson J, Sharman V, Cross ], Romero B,
Teasdale T, et al. Recognition, response and outcomes
of sepsis: a dual site retrospective observational
study. Int Emerg Nurs [Internet]. 2019 [cited 2022
Oct 18];46(9):100782. https://doi.org/10.1016/j.
ienj.2019.06.005

16. Almeida NRC, Pontes GF, Jacob FL, Depra JVS, Porto
JPP, Lima FR, et al. Analysis of trends in sepsis mortality
in Brazil and by regions from 2010 to 2019. Rev Saude
Publica [Internet]. 2022 [cited 2022 Oct 18];56:25.
https://doi.org/10.11606/s1518-8787.2022056003789
17. Hinson JS, Martinez DA, Cabral S, George K, Whalen M,
Hansoti B, et al. Triage performance in emergency
medicine: a systematic review. Ann Emerg Med [Internet].
2019 [cited 2022 Sep 4];74(1):140-52. https://doi.
org/10.1016/j.annemergmed.2018.09.022

18. Morello LG, Dalla-Costa LM, Fontana RM, Oliveira ACS
Netto, Petterle RR, Conte D, et al. Assessment of clinical
and epidemiological characteristics of patients with and
without sepsis in intensive care units of a tertiary hospital.

www.eerp.usp.br/rlae

Einstein (Sao Paulo) [Internet]. 2019 [cited 2022 Sep
6];17(2):eA04476. https://doi.org/10.31744/einstein_
journal/2019A04476

19. Abe T, Ogura H, Kushimoto S, Shiraishi A, Sugiyama T,
Deshpande GA, et al. Variations in infection sites and
mortality rates among patients in intensive care units
with severe sepsis and septic shock in Japan. J Intensive
Care [Internet]. 2019 [cited 2022 Sep 6];7:28. https://
doi.org/10.1186/s40560-019-0383-3

20. Peng Z, Niu Z, Zhang R, Pan L, Feng H, Zhou Y,
et al. Antimicrobial Step-Down Therapy versus
Conventional Antimicrobial Therapy in the Treatment
of Patients with Sepsis. Dis Markers [Internet]. 2022
[cited 2023 Jul 27];2022:3117805. https://doi.
org/10.1155/2022/3117805

21. Instituto Latino Americano de Sepse. Guia Pratico
de Terapia Antimicrobiana na Sepse [Internet]. 2. ed.
S3do Paulo: ILAS; 2022 [cited 2022 Oct 18]. Available
from: https://ilas.org.br/wp-content/uploads/2022/02/
Guia_ATM_final.pdf

22. Machado FR, Cavalcanti AB, Bozza FA, Ferreira EM,
Carrara FSA, Sousa JL, et al. The epidemiology of sepsis
in Brazilian intensive care units (the Sepsis PRE-valence
Assessment Database, SPREAD): an observational
study. Lancet Infect Dis [Internet]. 2017 [cited 2022
Sep 8];17:1180-9. https://doi.org/10.1016/S1473-
3099(17)30322-5

23. Peltan ID, McLean SR, Murnin E, Butler AM, Wilson EL,
Samore MH, et al. Prevalence, characteristics, and
outcomes of emergency department discharge among
patients with sepsis. JAMA Netw Open [Internet].
2022 [cited 2022 Sep 10];5(2):e2147882. https://doi.
org/10.1001/jamanetworkopen.2021.47882

24. Peltan ID, Brown SM, Bledsoe JR, Sorensen J, Samore MH,
Allen TL, et al. ED Door-to-Antibiotic Time and Long-
term Mortality in Sepsis. Chest [Internet]. 2019 [cited
2022 Oct 12];155(5):938-46. https://doi.org/10.1016/j.
chest.2019.02.008

25. Puskarich MA, Trzeciak S, Shapiro NI, Arnold RC,
Horton JM, Studnek JR, et al. Association between timing
of antibiotic administration and mortality from septic
shock in patients treated with a quantitative resuscitation
protocol. Crit Care Med [Internet]. 2011[cited 2022
Sep 10];39(9):2066-71. https://doi.org/10.1097/
ccm.0b013e31821e87ab

26. Nevill A, Kuhn L, Thompson J, Morphet J. The
influence of nurse allocated triage category on the care
of patients with sepsis in the emergency department: A
retrospective review. Australas Emerg Care [Internet].
2021[cited 2022 Sep 14];24(2):121-6. Available from:
https://www.sciencedirect.com/science/article/pii/
S52588994X20300956



Rev. Latino-Am. Enfermagem 2023;31:e4065.

27. Ryan K, Greenslade J, Williams J. Examining the
association between triage streamed treatment location and
time to appropriate antibiotics in emergency department
patients with septic shock. Emerg Med Australas [Internet].
2020 [cited 2022 Oct 15];32(6):1008-14. https://doi.
org/10.1111/1742-6723.13552

28. Joseph ]V, Madhiyazhagan M, Roshan R, Dhanapal SG,
Arul S, Abhilash KPP. Factors affecting the time to first
dose antibiotic in sepsis in acute emergency. Indian J Crit
Care [Internet]. 2021 [cited 2022 Sep 20];25(10):1155-
60. https://doi.org/10.5005/jp-journals-10071-23994
29. Westphal GA, Pereira AB, Fachin SM, Barreto ACC,
Bornschein ACGJ, Caldeira M Filho, et al. Characteristics
and outcomes of patients with community-acquired and
hospital-acquired sepsis. Rev Bras Ter Intensiva [Internet].
2019 [cited 2022 Sep 22];31(1):71-8. Available from:
https://www.scielo.br/j/rbti/a/DMwbCZckQ533jft88cLg
p7c/?lang=en

30. Instituto Latino Americano de Sepse. Roteiro de
implementagao de protocolo assistencial gerenciado de
sepse: programa de melhoria de qualidade [Internet].
Sdo Paulo: ILAS; 2019 [cited 2023 Jul 27]. Available
from: https://ilas.org.br/wp-content/uploads/2022/05/
roteiro-de-implementacao-isbn-1.pdf

31. Borguezam CB, Sanches CT, Albaneser SPR,
Moraes URO, Grion CMC, Kerbauy G. Managed clinical
protocol: impact of implementation on sepsis treatment
indicators. Rev Bras Enferm [Internet]. 2021 [cited 2023
Jul 27];74(2):e20200282. Available from: https://doi.
org/10.1590/0034-7167-2020-0282

Authors’ contribution

Study concept and design: Ana Paula Souza Lima,
Glaucio de Oliveira Nangino, Fabiana Fernandes Rego
Soares, Joyce de Carvalho Xavier, Maria Claudia Martins,
Arnaldo Santos Leite. Obtaining data: Ana Paula Souza
Lima, Glaucio de Oliveira Nangino, Fabiana Fernandes Rego
Soares, Joyce de Carvalho Xavier, Maria Claudia Martins,
Arnaldo Santos Leite. Data analysis and interpretation:
Ana Paula Souza Lima, Glaucio de Oliveira Nangino,

Corresponding author:

Ana Paula Souza Lima

E-mail: anapsouzal@yahoo.com.br
https://orcid.org/0000-0003-2587-8496

Fabiana Fernandes Rego Soares, Joyce de Carvalho
Xavier, Maria Claudia Martins, Arnaldo Santos Leite.
Statistical analysis: Ana Paula Souza Lima, Glaucio de
Oliveira Nangino, Fabiana Fernandes Rego Soares, Joyce
de Carvalho Xavier, Maria Claudia Martins, Arnaldo Santos
Leite. Drafting the manuscript: Ana Paula Souza Lima,
Glaucio de Oliveira Nangino, Fabiana Fernandes Rego
Soares, Joyce de Carvalho Xavier, Maria Claudia Martins,
Arnaldo Santos Leite. Critical review of the manuscript
as to its relevant intellectual content: Ana Paula Souza
Lima, Glaucio de Oliveira Nangino, Fabiana Fernandes
Rego Soares, Joyce de Carvalho Xavier, Maria Claudia
Martins, Arnaldo Santos Leite.

All authors approved the final version of the text.

Conflict of interest: the authors have declared that
there is no conflict of interest.

Received: Dec 22" 2022
Accepted: Sep 3 2023

Associate Editor:
Evelin Capellari Carnio

Copyright © 2023 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.



