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Abstract: Sepsis is a common problem in patients in emergency rooms that need proper
management within 72 hours to prevent clinical deterioration. The objective of this study
was to determine factors influencing the clinical deterioration of persons with sepsis. A
descriptive correlation study was conducted from September 2014 to February 2015
at 11 hospitals in central Thailand. Recruited into the study were 172 participants presenting
with > 2 criteria of systemic inflammatory response syndrome without white blood cell count
and shock index >1 at triage, and diagnosed with infectious disease at the 11 emergency
departments. Data were collected through interviews, physical examinations and reviewing
patients’ charts and were analyzed using descriptive statistics and binary logistic regression.

Results showed that symptoms of clinical deterioration manifested in 59.3% of
participants. Over 40% demonstrated failure of the circulatory system occurred among 77.5%
participants within 24 hours of emergency department arrival. Factors influencing clinical
deterioration were higher severity of illness, incomplete triage practices and non-achieved
performance of sepsis resuscitation bundle. These factors explained 22% of the variance
of clinical deterioration. The implications for nursing practice in improving sepsis care are
provision of triage training, development of sepsis fast track, and encouragement of compliances
with triage assessment protocols and sepsis resuscitation bundle.
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Introduction

Sepsis exerts a heavy burden on global healthcare
systems, particularly in developing countries. The

total mortality rate due to sepsis is about 60-809%."

In Thailand, sepsis complications are associated with
mortality rates of over 50.0%,” in contrast to less
than 209 in developed countries.® Sepsis is a systemic
response when pathogenic organisms spread into the
bloodstream. Physiological derangements result in
global tissue hypoxia from micro- and macro-circulatory
dysfunction leading to hypoperfusion and organ
dysfunction.® Clinical deterioration manifests as
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Factors Influencing Clinical Deterioration in Persons with Sepsis

hypotension, oliguria, and alteration of consciousness.
Previous studies in other countries found that the
clinical signs of persons with sepsis were sensitive,
changing to clinical deterioration or improvement
within 72 hours.>® Unfortunately, 17.8% of persons
with sepsis progressed to shock” and 38.6% exhibited
respiratory compromised and/or alternation of
consciousness within 48 hours after emergency
department (ED) admission.® Moreover, it was estimated
that 30% of sepsis-related mortalities were preventable.’

To date, published studies have focused more
on the factors affecting mortality than clinical deterioration
in persons with sepsis. Severity of illness was also
influenced by the access to appropriate care. Many
patients with sepsis presented organ dysfunction and
shock upon their first presentation to the ED.'® Higher
sepsis acuity was correlated with an increased mortality
rate,”" especially when optimal care was delayed for
persons with higher sepsis acuity.'” Early access to
definitive treatment was dependent on how triage
nurses recognized sepsis as a time-sensitive illness.
Triage practice is vital for initiating timely sepsis
treatment, but it was generally accorded lower priority,
which led to inferior health outcomes.'® Triage
allocation could also be associated with adherence to
the sepsis resuscitation bundle, leading to an increase
in hospital mortality.'* All of these factors were risk
factors associated with timely access and mortality in
persons with sepsis; if they had timely access to ED
and treatment including effective triage practice and
compliance with practice guidelines, their clinical
outcomes would be vastly improved.

In Thailand, many studies have revealed the
impacts of limited resources and contradictory policies
on patient outcomes. The early detection of sepsis
with hypoperfusion by lactate measurement has been
identified as rare, as well as the uptake of invasive
monitoring.” Some hospitals initiated the sepsis
resuscitation bundle when providers detected the
clinical signs of sepsis with hypoperfusion or organ
dysfunction by physical assessment,"® while others
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started it when sepsis was diagnosed by laboratory
results.” In medical ward settings, previous studies
showed that 38.8% of persons diagnosed with sepsis
deteriorated due to septic shock.'® Knowing the
factors that contribute to clinical deterioration is
necessary to reduce mortality rates, but limited studies
have been conducted in this area. Thus this study explored
factors in the clinical deterioration in persons with
sepsis, particularly in emergency departments, where

the nature of care is particularly crucial.

Review of Literature

Previous literature identified that the clinical
outcomes of time-sensitive illness depended on three
components related to emergency care: no delay in
seeking care, timely access to care, and adequate and
appropriate care.'” These have been defined as
patient and emergency care factors. Health-seeking
care depended on patient factors, including the time
of perceived symptom onset and severity of illness."®
Factors in emergency care included triage practice for
timely access to care'® and the performance of sepsis
resuscitation bundle, following appropriate guidelines.>

Sepsis manifests in systemic responses when
the uncontrolled infection occurs in the systemic
circulation by primarily stimulating the signs of
systemic inflammatory response syndrome (SIRS).
When sepsis affects the cardiovascular system,
inadequate oxygen and tissue perfusion, as well as
anaerobic metabolism occur. It leads to accumulated
serum lactate level, known as sepsis with hypoperfusion.*
The severity of illness in sepsis is defined as the
vulnerability of predisposition, infection, response,
and organ dysfunction.?" Predisposing factors include
increased age and comorbidity, which increase
susceptibility and exaggerated response to infection
due to decreased immune-competence and continued
chronic inflammation. Organ dysfunction is associated
with deteriorating function in the cardiovascular,

respiratory, renal, neurologic, hepatic and hematologic
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systems, when the onset of organ dysfunction is more
than 48 hours prior to receiving necessary care, the
risk of death increases 8.73 times.'” There is limited
data describing when persons with sepsis should seek
emergency care relative to the onset of symptoms.>
In Thailand, many people with pneumonia had time
to perceive symptom onset or a had a chief complaint
of more than seven days in length. The majority required
hospitalization because of the high severity of illness.>®

Triage practice is instituted to provide a quick
and accurate assessment of a person’s clinical condition
and acuity level to streamline the subsequent consultation
with a physician or another specialist health professional.
Itis particularly important for early sepsis recognition.
Sepsis itself is difficult to identify,”* with diagnosis
being dependent on objective assessment. Persons
are assigned a triage acuity level based on assessment
and documentation of complete vital signs and clinical
signs of organ dysfunctions, including alteration of
conscious, hypotension and hypoxemia. When the
SIRS criteria and clinical signs of organ dysfunction
are used for early detection, the 28-day mortality
and in-hospital mortality are lower than SIRS
assessment alone.”> The Emergency Severity Index
(ESI) determines triage acuity level according to
physiological changes in sepsis, whereby the criteria
of level 1 includes clinical signs of hypoperfusion or
organ dysfunctions, and level 2 is defined by the
potential threat to life due to hypoperfusion.*® When
persons with sepsis are assigned a high severity of

Patient characteristics
Time to perceive symptom onset

Severity of illness

triage acuity level according the severity of clinical
signs, they are more than twice as likely to have faster
access time to treatment. "’

A sepsis resuscitation bundle is defined as the
combination of evidence-based practices of medical
treatment and monitoring, including fluid challenge,
broad spectrum antibiotic administration, the achieved
goals of urine output, mean arterial pressure (MAP),
central venous pressure (CVP), and central venous
OXygen saturation (SCVOZ).ZO Completing the performance
of sepsis resuscitation bundle within six hours results
in reduced mortality compared with standard care.”’
However, evidence shows that medical treatment and
non-invasive monitoring only is associated with a
decreased mortality rate in persons with sepsis.®

When sepsis presents with hypoperfusion it is
a poor prognostic marker because the clinical signs of
vital organs are a high risk to deterioration within 72
hours of cardiovascular, renal, respiratory and
neurological function.® Clinical deterioration is
defined as the worsening of vital signs and other
clinical observations after a period of resuscitation or
six hours of arrival. If the clinical signs deteriorate,
patients are at an increased risk of death.® Therefore,
this study aimed to determine how much time is
involved to perceive symptom onset, severity of
illness, triage practice, and performance of sepsis
resuscitation bundle influencing clinical deterioration
in persons with sepsis, as shown in the research
framework in Figurel.

Emergency care delivery
Triage practice

performance of sepsis resuscitation bundle

Clinical deterioration

\4

Figure 1 Research framework
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Methods

Design: A descriptive correlational design
was used for this study.

Sample and Setting: Purposive sampling was
used. The potential participants were eligible when
they presented to triage with signs of sepsis and
hypoperfusion, including at least two SIRS criteria
without white blood count (body temperature >38°C
or <36°C, pulse rate >90 beats/min and respiratory
rate >20 breaths/min)* and shock index >1°° (the
ratio of heart rate per a minute to systolic blood pressure
at more than or equal to one). The inclusion criteria
were broad, limiting participation to those aged 18
years and older, diagnosed with an infectious disease.
The exclusion criteria included: 1) need for immediate
surgery; 2) diagnosis of dengue hemorrhagic fever or
malaria; 3) referral from another hospital with fluid
challenge and/or antibiotic in progress; 4) death
within six hours following ED arrival; and 5)
discharge within 72 hours since ED arrival.

The sample size of this study was 168 following
the formula for logistic regression,’' calculated with
a power of 0.80 and a 99.0% confidence level, the
3.10 odds ratio for clinical deterioration in persons
with infection and SIRS,® the 0.28 for the proportion
of clinical deterioration®, and a 15.0% dropout rate.
The study was conducted at the ED of five regional
hospitals and six general hospitals in central Thailand.
The research settings were selected with two-stage
random sampling for the provinces and then the
hospitals.

Ethical Considerations: The study was approved
with ethical clearance and was considered risk-free
for the participants through the process of Institutional
Review Board (No.IRB-NS20 141248.1908 Mahidol
University ). The principle investigator (PI) or research
assistant (RA) approached the potential participants
and/or family after six hours after ED admission and
when the clinical signs of the potential participants
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were stable. The participants were willing to participate
in the study, and written informed consent was
obtained before their recruitment. It was explained
that they had the right to withdraw from the study at
any time if they wished, without any effects on the
treatment and care they would receive from the
hospitals or their statutory rights.

Instruments:

There were six instruments used to obtain the
data including patient characteristics, the time to perceive
symptom onset, the severity of illness, the triage practice,
performance of sepsis resuscitation bundle, and clinical
deterioration. The overall of content validity index of
all measures were judged 1.00 by a panel of five experts
including one emergency physician, one chief nurse
of ED, two head nurses of ED, and one lecturer in a school
of nursing. Interrater reliability was assessed for 10
patients between the PI and research assistants (RAs)
in all settings, identifying acceptable values of 0.89-1.00.

Patient characteristics comprised of demographic
data about age, gender, comorbidity, chief complaint,
diagnosis, and physiological parameters within six
hours of arrival. It was collected by reviewing patients’
charts.

The time to perceive symptom onset was the
duration between the time of the perceived chief
complaint and the time of ED arrival, counted in
hours. It was obtained by interview the persons or
their families if their consciousness altered after six
hours of arrival at ED or any medical wards where the
persons were admitted.

The severity of illness was measured with the
Mortality in Emergency Department Sepsis (MEDS)
score.'’ There are nine criteria. The scores of criteria
are as following: 6 for metastatic cancer; 3 for age
>65 years, band >5%, platelet count <150,000 cell/
mm®, tachypnea (respiratory rate >20 breaths/min)
or hypoxemia (pulse oximetry saturation <909%),
and septic shock (systolic blood pressure <90 mmHg
after an initial fluid challenge 30 ml/kg within three
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hours); and 2 for lower respiratory infection
(bronchitis or pneumonia), alteration of conscious,
and nursing home resident. The aggregated score
reflected the severity of illness ranging from O to 27
points. A higher score represents a higher severity.
The risk groups of 28-day mortality were assigned
as described: O — 7 points for low, 8 — 12 points for
moderate, >13 points for high. The overall accuracy
of MEDS score was 76% and 82% in the validation
and derivation sets respectively for prediction of the
28-day mortality in infected patients. It was collected
by reviewing patients’ charts.

The triage practice was categorized as persons
either receiving a complete or incomplete triage practice.
The complete triage practice depends on 4 components:
1) complete vital signs assessment (blood pressure,
pulse rate, respiratory rate, and body temperature);
2) one or more organ function assessment (oxygen
saturation and level of consciousness); 3) an accuracy
of the triage acuity level following the Emergency
Severity Index (ESI),*® which stated the criteria level
I having clinical signs of organ dysfunction including
oxygen saturation <90.0%, acute mental status
deterioration to pain stimuli or unresponsiveness, and/or
SBP <90 mmHg, and level II having the potential
threat to life with shock index >1°° for this study; and
4) the access time to care was immediately and within
10 minutes for the triage acuity level I and II
respectively. The completion of all components was
scored O and the incomplete in any component was
scored 1. It was collected by reviewing patients’ charts.

Performance of sepsis resuscitation bundle
was categorized as persons receiving either achieved
or non-achieved of medical treatment and
noninvasive monitoring following the Surviving
Sepsis Campaign 2012.>° There are 4 components:
1) fluid challenge at least 30 ml/kg within three
hours, 2) broad spectrum antibiotic administration
within one hour, 3) maintain MAP =65 mmHg and

4) maintain urine output =0.50 ml/kg/hr within six
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hours. The achieved time was counted from the initial
time of ED arrival. ~ The achieved all components
was scored O and the non-achieved in any component
was scored 1. It was collected by reviewing patients’
charts.

Clinical deterioration was collected by
physical assessment for baseline of physiological
parameters and then continued every four hours or
when the persons were unstable until 72 hours at ED
or any medical wards where the persons were
admitted. It was measured with the single-parameter
criteria of medical emergency team (MET).** There
are six physiological parameters in three systems
as follows: 1) respiratory system consisting of
respiratory rate and oxygen saturation; 2) circulatory
system consisting of systolic blood pressure (SBP),
pulse rate and urine output; and 3) neurological
system was scored using the Glasgow Coma Scale
(GCS). The clinical deterioration determined by the
worsening of any parameter was compared at two
time points: at six hours of ED arrival, and the first
detected signs of clinical deterioration after 6-72
hours of ED arrival. The score was 1 when the value
of any of the following parameters deteriorated from
the baseline of six hours: 1) respiratory rate <8 or
>30 breaths/min; 2) oxygen saturation <90% in the
presence of oxygen supplementation; 3) SBP <90
mmHg; 4) pulse rate <40 or >130 beats/min; 5)
urine output <50 ml per four hours; and 6) acute
alteration of conscious with decreased GCS. If
the clinical deterioration was not found in all
parameters, the score was 0. This instrument is used
with significant effect for the early detection of
clinical deterioration in sepsis.’* The MET activation
criteria (considering the parameters of respiratory
rate, heart rate, systolic blood pressure, and level of
consciousness) showed the overall accuracy was
71%-T799% with the area under receiver operating
characteristics.”> The physiological parameters in

severity of illness and clinical deterioration were not
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the same; the former used the physiological data as
weighted score at first time in ED while the latter
compared data between six hours and after 6-72
hours.

Data Collection

After receiving permission from each hospital,
the Pl asked for a RA in each hospital with qualifications
of professional nurse and nursing experience of at
leastone year. These RAs were trained comprehensively
in data collection. When the informed consent was
signed at six hours following ED arrival, the PI or RA
started to collect the data. Data collection were from
September 2014 to February 2015.

Data Analysis

The data were analyzed using descriptive
statistics to analyze the factors of time to perceive
symptom onset, severity of illness, triage practice,
and performance of sepsis resuscitation bundle. These
factors were used to examine the association with
clinical deterioration using chi-square or Fisher’s
exact test. The univariate and multivariate analysis of
the factors influencing clinical deterioration were
performed by binary logistic regression to determine
statistical significance with 95.0% confidence level.
SPSS (version 18.0) was used for the analysis.

Results

Data were obtained from a total of 172
participants, more than half of whom were =65 years
(58.1%), and male (54.7%) with an underlying
comorbidity (79.1%), especially hypertension (36.0% )
and diabetes (26.7%). Alteration of consciousness
(50.0%) and dyspnea (29.1%) were the common
chief complaints, while signs of tachypnea or hypoxia
(86.6%) and alteration of conscious (58.1%) were
usually found by first physical examination on ED
arrival. The most common sites of infection were

lower respiratory (47.1%), urinary tract (24.4%),
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gastrointestinal (16.9%) and others (11.6%). In
most instances the severity of illness presented as
moderate (48.8%) to high (27.3%). Septic shock
was found in 78 participants (45.3%) within three
hours after ED admission, even though 32 of them
had SBP >90 mmHg on arrival. A total of 50
participants deteriorated to SBP <90 mmHg from the
110 who had SBP >90 mmHg on arrival.

Table 1 shows that the clinical deterioration
was associated with the severity of illness, particularly
in the components of lower respiratory infection and
the signs of tachypnea or hypoxia, inaccuracy of
triage acuity level, and non-achieved access time to
care especially non-achieved MAP >65 mmHg
within six hours.

Table 2 shows that 102 participants presented
the clinical deterioration after six to 72 hours. Most
of them deteriorated within 24 hours of ED arrival in
the circulatory system. Next, the deterioration of
circulatory system with the neurological system was
frequently found. For univariate analysis, three out of
four factors were significantly associated with this
clinical deterioration, except time to perceived symptom
onset (p=0.17). Table 3 presents multivariate analysis
data for the three factors severity of illness, triage
practice and performance of sepsis resuscitation bundle.
They were all associated with clinical deterioration
after 6-72 hours of ED arrival, with 22% variance.
The results can be summarized as: 1) a one-unit
increase in the severity of illness or MEDS score,
whereby the probability of clinical deterioration
increased by 22.0%; 2) the participants who did not
achieved performance of sepsis resuscitation bundle
increased the probability of clinical deterioration by
6.5 times than patients did; and 3) the incomplete
triage practice increased the probability of clinical
deterioration by 2.1 times compared to complete

triage practice.
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Table 1 The association between severity of illness, time to perceive symptom onset, triage practice, performance

of sepsis resuscitation and clinical deterioration (n=172)

Clinical No clinical
deterioration deterioration 2
Factors X p-value
(n=102) (n=70)
n Yo n %
Severity of illness 16.81 0.001™
Low (0-17) 14 13.7 27 38.6
Moderate (8-12) 52 51.0 32 45.7
High (>13) 36 35.3 11 15.7
X + SD 10.80 + 3.75 8.49 * 3.40
- Predisposition
Age >65 years 59 57.8 41 58.6 0.01 0.927
Nursing home resident 3 2.9 2 2.9 0.974°
Metastatic cancer 16 15.7 5 7.1 2.83 0.093
- Infection
Lower respiratory infection 58 56.9 23 32.9 9.60 0.002°
- Response
Band >5% 18 17.6 8 11.4 1.25 0.263
- Organ dysfunction
Tachypnea or hypoxemia 95 93.1 54 77.1 9.17 0.002"
Septic shock 46 45.1 32 45.7 0.01 0.936
Platelet count <150,000/mm3 32 31.4 15 21.4 2.07 0.151
Alteration of conscious 65 63.7 35 50.0 3.21 0.073
Time to perceive symptom onset 2.78 0.249
< 24 hours 36 35.3 31 44.3
25 — 72 hours 38 37.3 27 38.6
>72 hours 28 27.5 12 17.1
X +SD 74.47+77.12 57.97 +72.83
Triage practice 7.31 0.008"
Complete 37 36.3 40 57.1
Incomplete 65 63.7 30 42.9
Incomplete initial vital signs 2 2.0 0 0 0.514"
Incomplete organ function assessments 11 10.8 7 10.0 0.03 0.869
Inaccuracy of triage acuity level 49 48.0 22 31.4 4.73  0.030"
Non-achieved access time to care 64 62.7 30 42.9 6.63 0.010"
Performance of sepsis resuscitation bundle 7.65 0.006"
Achieved 3 2.9 10 14.3
Non-achieved 99 97.1 60 85.7
Non-achieved fluid challenge 78 76.5 48 68.6 1.32 0.250
Non-achieved antibiotic administration ~ 65 63.7 42 60.0 0.25 0.621
Non-achieved MAP 24 23.5 4 5.7 9.67 0.002"
Non-achieved urine output 30 29.4 14 20.0 1.93 0.165
“Fisher’s Exact test
"<0.05" <0.001
Vol. 21 No. 2 141
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Table 2 Frequency and percentage of the characteristics of clinical deterioration (n=102)

Clinical deterioration n %
Clinical deterioration with one system

Circulatory 41 40.2

Respiratory 3 2.9

Neurological 1 1.0
Clinical deterioration with two systems

Circulatory and Neurological 26 25.5

Respiratory and Circulatory 13 12.7

Respiratory and Neurological 2 2.0
Clinical deterioration with three systems

Respiratory, Circulatory and Neurological 16 15.7
Circulatory deterioration

SBP <90 mmHg 43 42.2

Pulse rate =130 beats/min 9 8.8

Urine output <100ml/4hours 9 8.8

SBP < 90 and pulse rate =130 beats/min 7 6.9

SBP <90 and urine <100ml/4hours 17 16.7

Pulse rate =130 and urine <100ml/4 hours 1 1.0

SBP <90, Pulse rate =130 and urine <100ml/4 hours 10 9.8
Respiratory deterioration

Respiratory rate =30 breaths/min 16 15.7

Oxygen saturation <90% 11 10.8

Respiratory rate =30 breaths/min and oxygen saturation <90% 7 6.9
Neurological deterioration

Decreased GCS 45 44.1
Time to present clinical deterioration

< 24 hours 79 77.5

25 — 48 hours 14 13.7

49 - 72 hours 9 8.8

Table 3 Multivariate logistic regression analysis of predictive model of the clinical deterioration in persons with
sepsis (n=172)

Factors b S.E. Wald p Exp (B) 95%CI

Severity of illness (MEDS score) 0.20 0.05 15.34 0.001** 1.22 1.10-1.35
Triage practice

Complete

Incomplete 0.72 0.35 4.33 0.037* 2.05 1.04-4.03
Performance of sepsis resuscitation bundle

Achieved

Non-achieved 1.88 0.77 6.01 0.014* 6.53 1.46-29.29
Constant -3.66 0.96

*p<0.05,**p=<0.001
-2LL = 201.61, Nagelkerke R Square = 0.22
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Discussion

Higher severity of illness results in clinical
deterioration

This study clearly demonstrated that clinical
deterioration was closely related to higher severity of
illness. Most participants (76.2%) showed moderate
to high severity of illness. Although more than half
were >65 years (57.6%), this older age was not
associated with clinical deterioration, which has been
a controversial subject in the literature.” This might
be explained by the fact that all adults and older adults
came with an elevated shock index, indicating more
severity with sustained inadequate oxygen delivery
and left ventricular dysfunction.’* Noticeably, many
participants progressed to septic shock within three
hours. Although 64% (n=110) arrived in ED with
SBP >90 mmHg, 50 participants deteriorated to SBP
<90 mmHg and then 32 progressed to septic shock
later. However, the condition of septic shock was not
associated with clinical deterioration, which depended
on keeping normal MAP within six hours. Persons
who did not present septic shock on arrival had high
probability to progress to septic shock within 72 hours.*®

The results revealed that participants identified
with tachypnea or hypoxemia and diagnosed with
lower respiratory infection most commonly experienced
clinical deterioration, which could be due to particular
issues involved in lower respiratory infection. Nearly
509% were diagnosed with lower respiratory infection
while only 29.1% presented a chief complaint with
dyspnea. Alteration of consciousness (50%) was a
common chief complaint in the study. These data
showed that the participants with lower respiratory
infection presented higher severity with hypoxic
symptoms on arrival. Hypoxia (failure of oxygenation)
at tissue level resulted from hypoxemia (less than
normal of arterial oxygen tension), leading to depressed
organ function, such as neurological functions.* Previous
research showed that when persons with pneumonia

decline to hypoxemia or confusion, the access time
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for early antibiotic administration is not associated
with mortality.*®

Inadequate emergency care delivery aggravating
clinical deterioration

Clinical deterioration occurred significantly
when the delivery of emergency care was inadequate.
We demonstrated that when the triage nurse did not
complete triage practice including alerting access
time to care following the triage acuity level, the
probability of clinical deterioration in participants
with sepsis increased significantly. There are two
possible reasons to explain this observation. First, the
Emergency Severity Index criteria determined the
triage acuity level IT with generalized high risk situation,
not to identify shock index =1 as the potential treat of
Second, the Thai
National Institute for Emergency Medicine prescribed

. . . 26,30
hypoperfusion in sepsis.

the ESI criteria for nationwide use, but did not regulate
time to care following triage acuity level.”” The access
time to care could be achieved from the agreement of
clinical impression between triage nurses and
physicians based on the policy of contemporary triage
criteria for sepsis, and a concordance between the
severity of sepsis and access time to care.®
Moreover, only 7.6% of participants achieved
performance of the sepsis resuscitation bundle in this
study. It might be that the goals of access time to care
were counted since triage in this study while it was
determined by the time of medical diagnosis in most
settings. Although the new definitions of sepsis are
more dependent on laboratory testing,”’ the results
support earlier detection by triage nurses using sepsis
fast track guidelines. In previous studies the mortality
rate of persons with sepsis was found to decrease
when the triage nurse detected the clinical signs of
sepsis and hypoperfusion, which led them to the
sepsis guidelines.'® However, the results supported
to control the achieved MAP to decrease a probability
of clinical deterioration only. For this reason, the
sepsis resuscitation bundle could be started considering
the criteria shock of MAP?’ in patients with sepsis in
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addition to the elevated shock index*’ to prevent
clinical deterioration in the cardiovascular system
and decrease mortality by improving the effectiveness
of fluid resuscitation and early antibiotic administration.*

Improvement of the fitted model

Since the factors identified in this study
explained only about 22% of variance, any additional
information or factors must be considered for further
study to predict clinical deterioration in patients with
sepsis. Existing strategies of sepsis policy included
a protocol, an educational program, and a quality
improvement program, which influenced the improvement
of sepsis treatment.”® Health workforce issues included
competencies, specialist skill and workload, such the
fulltime intensivist and a nurse-to-patient ratio of
1:2 being found to influence complete compliance
with sepsis resuscitation bundle."* Finally, the different
locations of admission affect different outcomes,
such as persons admitted to general wards having a
prolonged duration of organ dysfunction without
treatment compared to ICU admissions.'” Furthermore,
persons with infection displayed worse clinical signs
within 48 hours compared to those without an infection

. 8
in general wards.

Limitations

The study design was limited by two potential
types of bias pertaining to three factors in data
collection. First, recall bias was likely to be greater
among participants and relatives in their interviews
concerning data on the time of perceived symptom
onset. Logically, the data might be less reliable when
participants had been asked for recall a short time after
they had been seriously ill, especially from secondary
sources such as relatives who did not have direct
exposure. Second, there was potential for information
bias due to the data collection regarding triage practice
and the performance of sepsis resuscitation bundle
retrospectively via chart review. Thus, the findings of

this study must be interpreted with caution. For future
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research, it is suggested to minimize recall bias and

prevent information bias with the prospective cohort

study. In addition, others variables need to be included
in the model like sepsis policy, health workforce issues,
and location of admission in order to improve the model

validity and increase the ability to explain the variance.

Conclusions and Implications for
Nursing Practice

Targeting factors of patient characteristics and
emergency care delivery was essential to improve
health outcomes in sepsis, emphasizing a need to
improve both the pre-hospital and in-hospital phases.
Delayed symptom recognition by persons and later
presentation to the ED influences health outcomes.
Moreover, low adherence with practice guidelines
was noted. The implications for nursing practice most
obviously pertain to implementation, particularly to
promote public awareness of the signs and symptoms
of organ compromise when infectious disease is
suspected, especially in lower respiratory infection;
implementation of robust triage processes with the
completion of all components in triage practice;
and implementation of evidence-based guidelines
considering SIRS criteria and shock index >1 at triage
to indicate sepsis fast track; and count the achieved
time of performance of sepsis resuscitation at first
time of ED admission, especially the achieved MAP.

The SIRS criteria used in this study to define
sepsis have been abrogated in many health systems
by new guidelines, particularly concerning sepsis-3,
under the third international consensus,”® regarding
sepsis essentially as a life-threatening organ dysfunction
instead of using SIRS criteria. However, the new
model is based on laboratory confirmation of possible
sepsis following Sequential Organ Failure Assessment
(SOFA) score, which is not a feasible option in
practice in many health services in Thailand due to
limited resources.”
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