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with High Disease Severity Score but not with the Length of Stay in
the Emergency Department

@ Giilseren Elay1, ® Behget AlI2

1Department of Medical Intensive Care Unit, Gaziantep University, Gaziantep, Turkey
2Department of Emergency Medicine, Faculty of Medicine, Gaziantep University, Gaziantep, Turkey

Abstract

Aim: To determine the factors associated with mortality in septic shock patients who are transferred from the emergency department (ED)
to the intensive care unit (ICU).

Materials and Methods: We used the data of 206 patients who were admitted to the ED with infection and were diagnosed with septic shock
between December 2016 and January 2020.

Results: The 206 patients had a mean Glasgow Coma score of 11.42 (range: 3-15), mean Acute Physiology and Chronic Health Evaluation
(APACHE-I1) score of 21.66 (range: 8-49) and mean Sequential Organ Failure Assessment Score (SOFA) of 10.24 (range: 2-22). There were no
differences in 30-day mortality and in need for renal replacement therapy (RRT) or mechanical ventilation (MV) between patients transferred
to the ICU within 1 hour of ED admission and those transferred to the ICU more than 6 hours after ED admission (p>0.05). Patients with an
APACHE-I1 score >20 or a SOFA score >8 had longer MV duration and ICU and hospital stay, greater RRT and MV need and higher mortality rate
than the patients with lower value (p<0.05).

Conclusion: Septic shock patients who have high disease severity scores have poor prognosis. The length of time between ED and ICU
admission does not affect patient outcomes.
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Introduction countries, like Turkey. Most septic shock cases are diagnosed in

) N ) ) emergency department (ED), and is inherently difficult to manage
Sepsis, an urgent condition, causes life-threatening organ . o
. ) ) due to the advanced hemodynamic monitorization need. Early
dysfunction due to dysregulated host response to infection (1).
According to the World Health Organization, approximately
thirty million people suffer from sepsis each year globally, with
approximately six million sepsis deaths (2). Despite adequate

fluid resuscitation, vasopressor need to maintain a mean arterial

diagnosis and treatment are key to prevent mortality (3,4). Septic
shock patients are normally transferred to an intensive care unit
(ICU) after ED diagnosis. The first six hours after shock onset are

regarded as the “golden hours” for intervention. We hypothesize

pressure >65 mmHg, and a serum lactate level >2 mmol/L called
septicshock which isa more serious stage of sepsis. Septic shock in-
hospital mortality is in excess of 40% (1). The incidence, morbidity,
and mortality of septic shock are much higher in developing

that, septic shock patients who are treated in ICU during the first
six “golden hours” will have better outcomes. The present study
investigates factors contributing to the morbidity and mortality of

septic shock patients.
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Materials and Methods

In this retrospective study, participants were recruited from the
ED of Gaziantep University Faculty of Medicine Hospital, who all
presented between December 2016 and January 2020 and were
diagnosed with septic shock based on the Sepsis-3 criteria. A total
of 206 patients were included in this study (Figure 1).

In this ED approximately 250,000 patients are treated per year.
Study data were retrieved from the hospital’s electronic record
system. Study participants were diagnosed with septic shock
within one hour of admission at the ED, treated shortly after
diagnosis, and had to be transferred to the ICU for further
treatment; detailed inclusion criteria are described below. Septic
shock was diagnosed in sepsis patients who met the following
criteria (3): (i) mean arterial pressure be maintained at >65mmHg
by vasopressor, despite adequate fluid resuscitation, and (i) serum
lactate level >2 mmol/L. The following data were recorded for
all included study participants: demographics, disease severity
scores, comorbidities, antibiotic administration, blood culture
results, length of hospital stay, and 30-day mortality. Sequential
Organ Failure Assessment (SOFA) and Acute Physiology and

267 patients were included in the study

8 patients had missing data

32 patients did not have sepsis/septic shock

227 patients were eligible

17 patients had delay in treatment initiation

—

4 had been treated for sepsis elsewhere

206 patients recurited

Figure 1. Description of patient enrolment

Chronic Health Evaluation (APACHE) Il were calculated at ICU
admission. The study was done in tertiary stage medical ICU.
Informed consent for the study was taken from patients or their
relatives by calling phone.

Inclusion Criteria

Patients were recruited as study participants if they met all
the following inclusion criteria: (i) aged 18 years or more, (ii)
presented to the study center ED due to infection, (iii) diagnosed
with septic shock, according to Sepsis-3 criteria, within one
hour of admission in ED, (iv) expected to survive for longer
than 24 hours after septic shock diagnosis, (v) consented to
receiving septic shock treatment, and (vi) received appropriate
antibiotic treatment within one hour, (vii) moved to ICU. All study
participants gave informed consent to be included in the study.

Exclusion Criteria

Patients were excluded from the study if they met one or more
of the following criteria: (i) not diagnosed with septic shock
according to Sepsis-3 criteria, (ii) had been treated for sepsis
elsewhere prior to presenting at the study center for further
treatment, (iii) contraindication for diagnostic tests, (iv) had
suffered delay in treatment initiation, (v) fluid or antibiotic
treatment contraindicated for any reason, moribund patients.

Statistical Analysis

Data were analyzed using frequency, percentage, and descriptive
statistics using SPSS 22.0 software. Comparisons were made using
a chi-square test for categorical variables and a Mann-Whitney U
test for continuous variables. Values of p<0.05 were accepted as
statistically significant.

Ethical Consideration

Ethical approval for this study was obtained from the Clinical
Research and Ethical Committee of Gaziantep University
(approval no: 2019/472, date: 25.12.2019).

Results

The study had a total of 206 participants, with the following
demographics: (i) mean age 65.67 years (20-100), and (i) 117
(56.8%) were male and 89 (43.2%) were female. Study participants
had a mean duration of MV support of 3.22 days (0-42), and they
had the following mean clinical scores: Glasgow coma score of
11.42 (3-15), APACHE-II score of 21.66 (8-49), and SOFA score of
10.24 (2-22). Study participants received antibiotic treatment for
a mean of 9.01 days (1-45), and antifungal treatment for a mean
of 2.76 days (0-46). Ninety-nine study participants (48.0%) had
an APACHE-II score >20, 144 (69.9%) had a SOFA score >8, and
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40 (19.42%) had a lactate level >4 mmol/L. Eighty-seven study
participants (42.23%) were transferred to the ICU within one
hour of admission to the ED, while 51 (24.76%) were transferred
to the ICU more than six hours after presenting to the ED. MV
was required by 109 (52.91%) study participants, and RRT by 27
(13.11%). The median interval between ED admission and ICU
admission was two hours (1-5), the median ICU stay length was
eight days (3-14.25), and the mean hospital stay length was nine
days (1-50) (Table 1).

Table 1. Demographics and baseline characteristics
Overall patients (n=206)
Age 65.67 (20-100)
Gender n (%)
Male/female ‘ 117 (56.8)/89 (43.2)
Score
GCS 11.42 (3-15)
APACHE- Il 21.66 (8-49)
SOFA 10.24 (2-22)
Lactate >4 mmolL" at admission to ICU | 40 (19.42)
APACHE -2>20 at admission to ICU 99 (48.06)
SOFA >8 at admission to ICU 144 (69.90)
Comorbidities n (%)
Chronic respiratory disease 2 (15.53)
Solid organ malignancy 4(21.36)
Liver disease 14 (6.80)
Hematological malignancy 1(24.75)
Immunosupression 9(23.78)
Diabetus mellitus 6(12.62)
Therapies, n (%)
MV 109 (52.91)
Vasopressor 139 (67.48)
RRT 27 (13.11)
Admission to ICU within an hour 87 (42.23)
Admission to ICU after six hours or later | 51 (24.76)
ED admission to ICU transfer time 2(1-5)
Length of stay (days)
MV 3.32 (0-42)
IcU 8 (3-14.25)
Hospital 9.67 (1-50)
Duration of antibiotic therapy (days) 9.01 (1-45)
Duration of antifungal therapy (days) 2.76 (0-46)
30-day mortality 133 (64.56)
GCS: Glascow coma score, APACHE-1: Acute Physiology and Chronic Health Evaluation
11, SOFA: The Sequential Organ Failure Assessment, ED: Emergency department, ICU:
Intensive care unit, RRT: Renal replacement therapy, MV: Mechanical ventilation, n:
Number, Data are presented as median (minimum-maximum).

A total of 133 (64.56%) study participants died within 30 days of
septic shock diagnosis. In our study, 70 (33.98%) of participants
had lung infection, 53 (25.73%) had abdominal infection, 25
(12.14%) had central nervous system infection, and 18 (8.73%)
had urinary tract infection (Table 2).

Participants who had APACHE-II score =20 or a SOFA score >8
had statistically significant higher 30-day mortality, greater RRT
and MV need, and longer MV, ICU and hospital day compared to
participants who had APACHE-II score <20 or a SOFA score <8
(p<0.05) (Table 3).

There were no statistically significant differences regarding 30-
day mortality, RRT need, or MV need between participants who
were transferred from ED to ICU within one hour of admission
and those who were transferred after at least six hours of
admission (p>0.05). Participants with lactate level >4 mmol/L
had greater RRT and MV need (p<0.05) than those whose lactate
level was <4 mmol/L (Table 4).

Table 2. Isolated microorganisms and therapies

Source of infection n (%)
Lung 70 (33.98)
Abdomen 3 (25.73)
Urinary tract 18 (8.73)
Central nervous system 25(12.14)
Soft tissue 7 (3.40)
Isolated microorganisms n (%)

Culture-negative-infected patients 60 (29.13)
Aspergillus spp. 2(0.97)
Candida spp. 24 (11.65)
Escherichia coli 1(19.90)
Pseudomonas spp. 0(9.71)
Acinetobacter spp. 8(23.30)
Klebsiella pneumonia 32 (15.53)
Enterococcus spp. 0(19.42)
Staphylococcus aureus 2 (30.10)
Streptococcus spp. 2(0.97)
Antimicrobial used

Quinolone 49 (23.79)
Macrolides 75 (36.41)
Cephalosporin 134 (65.05)
Meronem 130 (63.11)
Vanko 91 (44.17)
Teicoplanin 5(2.42)
Colistin 27 (13.11)
spp: Species, n: Number
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Table 3. Comparison of outcomes among admission time, disease

severity scores and lactate level with MV duration, length of

hospital stay, length of ICU stay
MV (day) | Length of Length of

ICU stay hospital stay
(day) (day)

ED to ICU admission time in 1 hour

Yes 1(1-4) 7(3-12) 9(3-17)

No 1(1-2) 6(3-12) 8 (4-13)
p=0.215 p=0.716 p=0.807

ED-ICU admission time >6 hours

Yes 1(0-6) 7 (4-13) 9 (5-13)

No 1(0-2) 7(3-12) 8(3-16)
p=0.345 p=0.415 p=0.801

APACHE-11 >20

Yes 1(1-6) 6(2-12) 6(2-12)

No 0(0-1) 7 (4-13) 9(5-18)
p=0.000 | p=0.036 p=0.001

SOFA >8

Yes 1(0-4) 6 (2.25-12) 7 (3-13.75)

No 0(0-2) 9 (5-13.25) 9(6-17.25)
p=0.000 | p=0.010 p=0.005

Lactate >4 mmolL"’

Yes 1(0-3) 4.5(2.25-10) | 5(3-11)

No 0(0-2.25) | 7(3.75-13) 9 (4-16)
p=0.127 | p=0.070 p=0.064

ED: Emergency department, ICU: Intensive care unit, APACHE-II: Acute Physiology

and Chronic Health Evaluation II, SOFA: The Sequential Organ Failure Assessment,

MV: Mechanical ventilation unit, n: Number, Data are presented as median

(minimum-maximum).

Discussion

This study revealed no statistically significant differences in RRT
or MV need, or 30-day mortality between study participants
who were transferred from the ED to the ICU within one hour
of ED admission and those transferred after more than six hours
(p>0.05). The first six-hour time-points were chosen because the
first six hours have been determined to be the most critical time-
window for effective intervention (5). Intervention for septic shock
should be fast, with rapid determination of source of infection.
Angus (6) reported that the infection side is respiratory tract in
half of cases, followed by intra-abdominal infection and urinary
tract. Baykaraetal. (7) conducted a study in 132 1CUs in Turkey and
reported that respiratory tract was the most common (71.60%)
side of infection in septic shock. Our study revealed a much lower
incidence of respiratory tract infection (33.98%); we hypothesize
difference is due to comorbidities and regional/local differences.
Because the study by Baykara et al. (7), had been performed
mostly on surgical ICU patients, but our study conducted in

Table 4. Outcomes of early-late ICU admission time, high

disease severity scores and lactate level
30-day Vasopressor | RRT A%
mortality n (%) | n (%) n (%) n (%)

ED to ICU transfer within 1 hour

Yes 55 (63.2) 60 (69.0) 11(12.6) |49 (56.3)

No 32(36.8) 27 (31.0) 76 (87.4) | 38(43.7)
p=0.730 p=0.696 p=0.866 | p=0.402

ED to ICU transfer >6 hours passed

Yes 34 (66.7) 35 (68.6) 3(5.9) 30 (58.8)

No 17 (33.3) 16 (31.4) 48 (94.1) | 21(41.2)
p=0.717 p=0.840 p=0.078 | p=0.330

APACHE-1I 220

Yes 73 (73.7) 73 (73.7) 18(18.2) |77 (77.8)

No 26 (26.3) 26 (26.3) 81(81.8) |22(22.2)
p=0.008 p=0.065 p=0.038 | p=0.001

SOFA >8

Yes 100 (69.4) 102 (70.8) 24 (16.7) |92 (63.9)

No 44 (30.6) 42 (29.2) 120 (83.3) | 52 (36.1)
p=0.026 p=0.117 p=0.021 | p=0.001

Lactate >4

Yes 24 (60.0) 28 (70.0) 10 (25) 28 (70)

No 16 (40.0) 12 (30.0) 30 (75) 12 (30)
p=0.502 p=0.704 p=0.013 | p=0.016

ED: Emergency department, ICU: Intensive care unit, APACHE-II: Acute Physiology

and Chronic Health Evaluation Il, SOFA: The Sequential Organ Failure Assessment,

MV: Invasive mechanical ventilation, RRT: Renal replacement therapy, n: Number

medical ICU. Our results indicate that participants with higher
disease severity scores had poorer prognoses. Nearly half (48%) of
the study participants had an APACHE-II score >20, while 69% had
a SOFA score >8. It is important to note that only patients who
had not been treated for sepsis anywhere except the study center
were included in the study. Our study participants had a mean
age of 66 years, and a significant number were already diagnosed
with hematological or solid cancers. Septic shock symptoms are
often obscure in elderly and immunosuppressed patients, so the
disease can go undetected by patients and relatives. Patients with
cancer, chronic liver disease, or diabetes, immunsuppression
have a greater tendency to develop sepsis, and they have high
mortality (6). Previous studies show that a high disease severity
score is important and associated with greater mortality (8,9). A
study of septic shock patients by Labelle et al. (8) found APACHE-II
score to be a key determinant of mortality. In another large-scale
retrospective study of 14,788 patients, higher in-hospital mortality
was reported among patients who waited more than 2.4 hours for
ICU admission; this association strengthened with higher APACHE-
IV score (9). The time taken to be admitted to ICU following ED
admission varies geographically and even between hospitals in
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the same geographic region (10,11). To the best of our knowledge,
there is no nationwide study reporting the average time interval
between ED and ICU admission of septic shock patients in Turkey.
Mahsanlar et al. (12) found the mean length of stay of general
patients in EDs to be 6.5 hours. Erkuran et al. (13) conducted
study with 2,380 general patients, found a mean length of stay
in ED 1.23 hours (10 minutes - 10.02 hours). In our study, the
median delay time was two hours (1-5 hours). Since this time
was relatively short, we could not find any relationship between
delay time and mortality.

Vilella and Seifert (14) reported higher in-hospital mortality; with
higher APACHE-II score, also reported mortality being 2.5 times
higher in patients whose lactate level was >2.5 mmol/L in sepsis
patients. Lactate is a known indicator of tissue hypoperfusion
that has developed as a result of circulatory collapse, and it
has been reported that increased lactate levels negatively affect
prognosis (1). Casserly et al. (15) revealed a linear relationship
between lactate level and mortality, and that lactate levels >4
mmol/L are associated with significantly increased mortality.
Since the current study defined sepsis using the current Sepsis-3
criteria, patients were only recruited to the study if their lactate
level >2 mmol/L. Consistent with the literature, the current
study found that participants whose lactate level >4 mmol/L
had increased MV and RRT times. In the current study, the ICU
mortality rate was 64.56%, while the largest current study of
septic shock patients in Turkey reported an ICU mortality rate of
75.9%, based on the Sepsis-3 criteria (7). ICU mortality rates from
studies of septic shock patients in other countries include 55.7%
in Brazil and 64.6% in India (16,17). The mortality rate found
in the current study is much lower than expected considering
that all study participants were diagnosed with septic shock at
ED admission, and that a significant percentage also had high
disease severity scores and serious comorbidities. The results
showed that delayed transfer to ICU was not related to mortality;
this may be due to prompt and proper medical intervention
in the ED. Non-intensivists play a very important role in the
timely and appropriate management of sepsis patients, with
the pre-hospitalization phase being critical (18,19). Pre-hospital
healthcare providers treat more cases of sepsis than of acute
myocardial infarction or stroke (20). Studies have shown that pre-
hospital care play a key role in the early diagnosis and treatment
of sepsis (21). Both the USA and Canada have implemented a
pre-hospital diagnosis and treatment initiation protocol for
sepsis patients (22); in particular, the USA has initiated the pre-
hospital sepsis project and implemented web-based education
for physicians (23). To our knowledge, there is no specific pre-
hospital diagnosis or treatment initiation protocol for sepsis
patients in Turkey. Intense patient and physician education
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would be effective for initiation of early sepsis interventions and
would likely reduce sepsis patient mortality.

Study Limitations

The study took a retrospective, single-centered design, and it
included a relatively low number of patients (206 participants)
due to the strict study inclusion and exclusion criteria. Study
participants had been diagnosed with septic shock according
to Sepsis-3 criteria, and were transferred from the ED to the
ICU. Furthermore, each participant was administered the most
appropriate broad-spectrum antibiotic for their infection focus,
with antibiotic selection revised according to tissue culture
results. Information was unavailable regarding pre-hospital
interventions prior to ED admission.

Conclusions

This study indicates ED patients diagnosed with septic shock; with
high APACHE-1I score, high SOFA score, and elevated lactate levels
have a poor prognosis. However, prognosis is independent from
ED to ICU transfer time. We believe that, septic shock patients
will have improved outcomes if they present to the ED before
developing septic shock, and since signs of sepsis may be obscure
in elderly and immunosuppressed patients, patient education is
needed to increase awareness of sepsis.
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