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Abstract 

Background: The Sequential Organ Failure Assessment (SOFA) is a scoring system 

used for the evaluation of disease severity and prognosis of critically ill patients. The 

impedance ratio (Imp-R) is a novel mortality predictor. 

Aims: This study aimed to evaluate the combination of SOFA + Imp-R in the prediction of 

mortality in critically ill patients admitted to the emergency department (ED). 

Methods: A retrospective cohort study was performed in adult patients with acute illness 

admitted to the ED of a tertiary-care referral center. Baseline SOFA score and bioelectrical 

impedance analysis to obtain the Imp-R were performed within the first 24 hours after 

admission to the ED. A Cox regression analysis was performed to evaluate mortality risk 

of initial SOFA score plus Imp-R. Harrell's C-statistic and decision curve analyses (DCA) 

were performed. 

Results: Out of 325 patients, 240 were included for analysis. Overall mortality was 31.3%. 

Only 21.3% of non-surviving patients died after hospital discharge, and 78.4% died during 

hospital stay. Of the latter, 40.6% died in the ED. SOFA and Imp-R values were higher in 

non-survivors and were significantly associated with mortality in all models. The 

combination of SOFA + Imp-R significantly predicted 30-day mortality, in-hospital 

mortality, and ED mortality with area under the curve (AUC) of 0.80 (95% CI: 74-0.86), 

0.79 (95% CI: 0.74-0.86) and 0.75 (95% CI: 0.66-0.84) respectively. The DCA showed 

that combining SOFA + Imp-R improved the prediction of mortality through the lower risk 

thresholds. 

Conclusion: The addition of Imp-R to baseline SOFA score at admission to the ED 

improves mortality prediction in severely acutely ill patients admitted to the ED. 
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Introduction 

The emergency department (ED) is the first opportunity to generate therapeutic plans 

based on the severity and prognosis of disease of patients with acute illness. Different 

scoring systems have been designed to determine disease severity and to predict adverse 

outcomes in critically ill patients [1] and to improve the quality of therapeutic and 

preventive measures [2]. The Sequential Organ Failure Assessment (SOFA) is a scoring 

system used for the evaluation of disease severity and prognosis in critically ill patients 

[3]. It is based on the evaluation of six systems: respiratory, cardiovascular, neurological, 

hepatic, renal, and coagulation [4]. Although the SOFA score was not developed for the 

prediction of mortality, its usefulness to predict death has been observed in studies 

conducted in the intensive care unit (ICU), demonstrating a close relationship between 

organic failures and mortality [5,6]. Recently, the use of the initial SOFA score has been 

validated as a good predictor of mortality [7]. Despite these findings, few studies have 

used the SOFA score for the prediction of mortality in non-ICU settings, such as the ED 

[3]. This scoring system has characteristics that make it suitable for the ED since it 

requires laboratory data often routinely measured at ED admission [1]. Recent studies 

have suggested the inclusion of other mortality predictors in addition to the SOFA score 

could further improve the identification of high-risk patients [8], such as serum lactate 

levels [9], and C-reactive protein (CRP) [10].  

On the other hand, fluid overload is an independent factor associated with worse 

prognosis in critically ill patients [11], which prolongs multiorgan dysfunction [12]. New 

markers of fluid overload such as the impedance ratio (Imp-R) have been associated with 
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a worse prognosis in critically ill patients [13,14]. The imp-R is the ratio between high- and 

low-frequency impedance values (200/5 kHz) obtained during bioelectrical impedance 

analysis (BIA). Imp-R has been previously evaluated as a predictor of mortality in critically 

ill patients [13-16]. 

Since multi-organic dysfunction and fluid overload are conditions associated with mortality 

in critically ill patients, their combination could possibly improve mortality prediction in 

patients admitted to the ED who develop critical disease. Therefore, the aim of this study 

was to evaluate the combination of initial SOFA score and Imp-R to predict mortality in 

critically ill patients admitted to the ED. 

 

Methods 

This was a retrospective observational study performed in a cohort of patients [17] 

admitted to the ED of Instituto Nacional de Ciencias Médicas y Nutrición Salvador 

Zubirán—a tertiary care referral center in Mexico City—between September 2016 and 

September 2019. Adult (≥18 years) patients with acute illness admitted to the emergency 

department who had been admitted within the last 24 hours until assessment for 

bioelectrical impedance measurement were eligible for inclusion in the study. Patients 

who had metal prostheses or who had errors on bioelectrical impedance measurements 

were excluded from the study. Patients without all clinical and laboratory variables needed 

to calculate SOFA score within the first 24 hours after admission or who had loss to follow-

up were eliminated. The study protocol was approved by the Ethics Committee of the 

Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán under number 1977. 

 

Data collection and management 
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All clinical (BMI, vasopressor assistance, mechanic ventilation, Glasgow coma scale) and 

biochemical (blood ureic nitrogen, creatinine, sodium, potassium, C-reactive protein, 

platelet count, bilirubin, albumin, lactate) variables, as well as cause of hospitalization and 

comorbidities were obtained directly from electronic medical records. Hospital stay was 

calculated from the first day of admission to the ED until the day of hospital discharge. 

The initial SOFA score (range 0 to 24) was calculated and evaluated for each patient by 

using the first value of the physiological (Partial pressure of oxygen, PaO2; fraction of 

inspired oxygen, FiO2; mean arterial blood pressure, MAP; Glasgow Coma Scale and 

urine output) and laboratory (platelet count, bilirubin, and creatinine) parameters obtained 

within the first 24 hours after admission to the ED [7]. 

At the time of admission, all patients underwent a bioelectrical impedance analysis, using 

a tetrapolar device (BODYSTAT QuadScan 4000; BOSYSTAT LTD, Isle of Man, United 

Kingdom) with alternating current of 800 mA at four different frequencies (5, 50, 100, and 

200 kHz). Clinicians with standardized knowledge and capacitation on the tetrapolar 

method performed BIA measurements [18]. The impedance values (Z) of all frequencies 

used in the BIA were obtained. The impedance ratio (Imp-R) was calculated as the 

quotient of Z at 200 kHz between Z at 5 kHz [16]. 

All patients were followed-up for 30 days from ED admission. The incidence of mortality 

was obtained directly from hospital records or through telephone interviews with family 

members. The primary endpoints of this study were 30-day all-cause mortality, in-hospital 

mortality, and ED mortality. 

 

Sample Size Calculation 
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The sample size was calculated according to an estimate of mortality risk according to 

increases in the SOFA score; previous studies showed a 9-fold higher risk for patients 

with an increase of 1 or more points at admission to the ICU from the ED [19]. Being more 

conservative in the increase in risk, we considered an estimate of 2 times higher risk for 

every 1-point increase in the SOFA score and considered a mortality of 15% in critical 

patients [19], which yielded a minimum sample size of 220 patients with an alpha error of 

0.05 and power of 80%. 

 

Statistical analyses 

All descriptive data are summarized as median with 25th–75th percentiles or as frequency 

with percentage. Comparisons between groups were performed by Mann-Whitney U test.  

Different Cox regression models were applied to estimate 30-day mortality risk, in-hospital 

mortality, and ED mortality, according to the initial SOFA score or Imp-R. Variables were 

entered into the models as continuous quantitative variables. The models were adjusted 

for: age, sex, BMI, invasive mechanical ventilation, creatinine, and lactate. Results of all 

models are summarized as Hazard Ratios with 95% confidence intervals (95%CI). 

Furthermore, models were plotted in cubic splines. 

Other models were created in which the SOFA score and the Imp-R were included in the 

same model to determine if both variables could predict mortality better. The univariate 

and combined models were compared using Akaike Information Criteria (AIC) and 

Bayesian Information Criteria (BIC). The predictive value of each model was calculated 

by Harrell's C-statistic and expressed with the area under the curve (AUC). The evaluation 

and comparison of baseline SOFA score model and its combination with Imp-R was 

carried out through decision curve analysis. 
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The model assumptions were verified by residual analysis. All statistical analyses and 

figures were carried out in the statistical software SPSS version 21 and R v.3.6.1. A 

p<0.05 was considered as statistically significant. 

 

Results 

The flow of patients is shown in Figure 1. Out of 325 patients, 240 were included for 

analysis. Demographic and clinical characteristics of patients at ED admission are 

summarized in Table 1. Most patients admitted to the ED were women (58.3%) over 60 

years (47.9%), with a median age of 60 (46–71.8) years. Most patients had normal BMI 

(47.1%). The main causes of admission to the ED were gastrointestinal (30%), infectious 

(21.7%), and cardiovascular (15.4%). The presence of kidney disease (16.3%) and 

cirrhosis (16.7%) were similarly frequent. Most patients (70.8%) did not require 

vasopressor support during their hospital stay, whereas 12.9% of patients required 

mechanical ventilation with an approximate duration of 2 (1–5) days. The median hospital 

stay was 6 (2–12) days. The incidence of mortality was 31.3% (n=75), with most deaths 

occurring in-hospital (78.4%, n=59) rather than after discharge (21.3%, n=16). Of all in-

hospital deaths, 40.6% (n=24) died during their stay in ED.  

Regarding SOFA scores, 58.3% of patients admitted to the ED had an initial SOFA score 

of 2 to 7, with a median score of 6 (4–9). In non-surviving patients, the initial SOFA score 

was higher (9, 6–11) than survivors (5, 3–7; p<0.0001). A similar situation was observed 

in patients who died in-hospital (5, 3–7.5 vs. 9, 6–12; p<0.0001) or in the ED (6, 4–9 vs. 

9, 6–11.7; p=0.001; Table 2). 

The Imp-R on admission to the ED was 0.85 (0.81–0.88). When the values of the Imp-R 

were compared between survivors and non-survivors, higher values were observed in 
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non-survivors in the different mortality groups: 30-day mortality (0.84, 0.80–0.87 vs. 0.87, 

0.83–0.90; p<0.0001), in-hospital mortality (0.84, 0.80–0.87 vs. 0.87, 0.83–0.90; 

p<0.0001), and ED mortality (0.84, 0.80–0.88 vs 0.88, 0.85–0.90; p<0.0001). Of the other 

BIA parameters, only reactance and phase angle showed differences between survivors 

and non-survivors in all mortality groups (Table 2). 

Table 3 shows the results of Cox regression analyses for the different mortality models. 

Increasing values of initial SOFA score and Imp-R were associated with higher mortality 

risk. Each additional point in the initial SOFA score increased 30-day mortality, in-hospital 

mortality, and ED mortality risks by 11%, 21%, and 18%, respectively. Likewise, each 0.01 

unit increase in Imp-R led to larger 30-day mortality, in-hospital mortality, and ED mortality 

risks by 9%, 9%, and 12%, respectively. Figure 2 shows the splines of each mortality 

model according to initial SOFA score and Imp-R; mortality risk begins to increase 

significantly at values higher than 5 points for initial SOFA score and 0.85 for Imp-R. 

The AUCs of initial SOFA score were 0.74 (95%CI: 0.68-0.81), 0.77 (95%CI: 0.70-0.83), 

and 0.71 (95%CI: 0.61-0.81) for the 30-day mortality, in-hospital and ED mortality, 

respectively (all p<0.0001). Conversely, the AUC of the combination of initial SOFA score 

plus Imp-R were 0.80 (95%CI: 0.74-0.86), 0.80 (95%CI: 0.74-0.86), and 0.75 

(95%CI:0.66-0.84), respectively (all p<0.0001). The comparison of models for the 

prediction of mortality by information criteria showed that for each mortality model, the 

combination of initial SOFA score with Imp-R improved outcome prediction (30-day 

mortality: ΔAIC=11.46, ΔBIC=9.14, in-hospital mortality: ΔAIC=4.73, ΔBIC=2.65, and ED 

mortality: ΔAIC=4.81, ΔBIC=3.64). 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 March 2022                   doi:10.20944/preprints202203.0365.v1

https://doi.org/10.20944/preprints202203.0365.v1


 

The decision curves for the different mortality models are shown in Figure 3. For the initial 

SOFA score and the combination with Imp-R, a slight superiority of the latter can be 

observed since it improves the prediction of mortality at the lower risk thresholds. 

 

Discussion 

In this study, the combination of initial SOFA score and Imp-R at admission to the ED was 

accurate at predicting mortality in patients with acute illness admitted to the ED of a tertiary 

care referral center in Mexico City. The combination of SOFA plus Imp-R showed a better 

prediction of 30-day mortality, in-hospital mortality, and ED mortality than initial SOFA 

score alone. 

To our knowledge this is the first study addressing the use of a marker of fluid overload in 

combination with the SOFA score. Our aim was to assess if the evaluation of fluid overload 

could aid the prediction of mortality of the SOFA score. To this end, we used imp-R as a 

marker of fluid overload, which has already been considered as a prognostic marker of 

mortality [14] and as a marker of fluid overload [16]. Imp-R and SOFA score were 

individually predictors of mortality in all the models evaluated (30-day mortality, in-hospital 

mortality, and ED mortality) similar to what has been reported previously [13]. 

In previous studies predictors of mortality in critically ill patients have been characterized, 

which include different biological parameters such as creatinine, lactate, bilirubin, and 

CRP, as well as clinical parameters such as heart rate, blood pressure, hospital stay, 

mechanical ventilation, and fluid overload [4,8,16,20]. Each of these parameters has a 

pathophysiological role in organic deterioration of the critically ill patient, although they do 

not allow the determination of multiorgan compromise by themselves, consequently, the 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 March 2022                   doi:10.20944/preprints202203.0365.v1

https://doi.org/10.20944/preprints202203.0365.v1


 

SOFA score takes a leading role in the evaluation of the prognosis of patients with severe 

acute illness. The SOFA score includes predictors of mortality such as creatinine, bilirubin, 

and mechanical ventilation, as well as other parameters like blood pressure instead of the 

heart rate or lactate. Some studies have shown that changes in the SOFA score can 

improve the prediction of mortality [4,21,22]. These changes are mainly substitutions of 

some parameters for others which are easier to obtain during in-hospital stay.  

The SOFA score has been tested in multiple different contexts to predict [4,5,19,22]. For 

instance, by applying it at different times from admission to the ICU or by calculating 

average scores during a certain period of time. Recently, attempts to combine the SOFA 

score with other mortality risk factors have been done. For example, by combining it with 

CRP [23], procalcitonin [24], or lactate [25]. 

Studies that evaluated the prediction of hospital mortality through the SOFA score at ICU 

admission showed an AUC between 0.63 and 0.82 [1,4], whereas studies that evaluated 

the SOFA score after admission to the ICU (40-72 h) have shown higher AUC: 0.85-0.95 

[5,18]. Nonetheless, these estimates may be biased since there is a risk that interventions 

performed after 24 hours could affect mortality risk and therefore scores, too [7], thereby 

altering predictive values. The results of this study are in line with the findings of others 

aiming at predicting in-hospital mortality [1], although our study has an additional strength 

since we evaluated 30-day mortality, in-hospital mortality, and mortality in the ED 

simultaneously.  

Other studies have shown that combining the SOFA score with other mortality markers 

increases mortality prediction. With the combination of SOFA with procalcitonin (PCT), 

the single SOFA score had an AUC of 0.86, while its combination with PCT showed an 

AUC of 0.91 [24]. In the combination of SOFA score with lactate, the AUC was 0.83, which 
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was higher than SOFA alone and other prognostic scales [25]. The N-terminal pro-brain 

natriuretic (NT-proBNP) has also been used in combination with the SOFA score, being a 

stronger predictor of hospital mortality than either variable alone [26].  

The combination of SOFA + imp-R are mutually complementary since there is a 

relationship between multi-organ dysfunction, increased adverse events, and fluid 

overload [12]. Other combinations of the SOFA score with markers such as lactate may 

present discrepancies, since the increase in lactate in critically ill patients can indicate 

hypoperfusion, something which is already considered by the SOFA score with mean 

arterial pressure, reason why adding lactate to the prediction could only modestly improve 

mortality prediction since patients with the lowest MAP could be the same with the highest 

lactate levels. Likewise, CRP has been shown in other studies to be an important marker 

of patient prognosis [27], although its combination with SOFA does not improve the 

mortality prediction in critically ill patients [22]. 

All studies that have evaluated combinations of SOFA scores with other mortality markers 

have been performed in patients admitted to the ICU, an approach which is different to 

ours since we performed evaluations of patients upon admission to the ED. This is 

relevant, since treatments throughout the hospital stay could affect the scores and mask 

true initial differences [7]. Thus, our findings could be generalizable to patients with acute 

illness who our admitted to the ED and who have these measurements performed upon 

admission. For these same reasons, our findings may not be generalized to patients who 

develop severe illness later during hospital stay.  

The use of the initial SOFA score in combination with the imp-R for prognostic purposes 

is non-invasive, which could suggest that using these tools as predictors of mortality in 

the ED could be viable. Furthermore, determining fluid overload upon admission could be 
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relevant to guide management since the abuse of resuscitation fluids, due to poor 

evaluation of organic function and fluid volume status, could lead to the deterioration of 

severely ill patients [28, 29]. Our results contribute to continue improving common and 

widely used mortality predictions models such as the SOFA score. 

The main limitations of this study are its retrospective observational design, the fact that 

it was performed in a single tertiary care referral center, as well as the relatively small 

sample size because only patients that contained all laboratory results or clinical 

parameters for the calculation of SOFA score could be included in the study. Furthermore, 

we were unable to assess the time from onset of the illness to ED admission, which could 

be a relevant confounder since patients with delayed medical care could have higher 

mortality risk [30]. Similarly, a limitation of this study is the use of a single severity scale 

and not considering other scales that have been validated to be used in critically ill patients 

(APACHE, SAS, or MEXSOFA) or other common evaluation tools used in the in ED 

(qSOFA, NEWS, or MEDS). It would be interesting to carry out more research in the 

combination of these scales with the imp-R to determine if there is an improvement in the 

prediction of mortality of patients admitted to ED, mainly in the qSOFA scale that has 

become widely used since it is simpler to calculate [31]. Some studies have already began 

to explore the combinations of qSOFA with biomarkers in ICU patients [32,33] but more 

research is needed to better determine their use in ED. 

 

Conclusion 

The initial SOFA score and Imp-R upon admission to the ED are independent predictors 

of 30-day mortality, in-hospital mortality, and ED mortality. The addition of Imp-R to 

baseline SOFA score at admission to the ED improves mortality prediction in severely 
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acutely ill patients admitted to the ED. This new assessment strategy could provide 

additional information to inform prognosis of patients admitted to the ED with severe acute 

illness. 
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Table 1. Demographic and clinical characteristic at ED admission 

Variables 
Total sample 

n=240 

Sex, n (%)  

Female 140 (58.3) 

Male 100 (41.7) 

Age, years 60 (46-71.8) 

BMI, kg/m2 24.5 (21.5-28.3) 

Causes of hospitalization, n (%)  

Neurology 12 (5) 

Cardiovascular 37 (15.4) 

Respiratory 23 (9.6) 

Gastrointestinal 72 (30) 

Oncology 7 (2.9) 

Endocrinology 9 (3.8) 

Nephrology 19 (7.9) 

Rheumatology 2 (0.8) 

Infection 54 (21.7) 

Hematology 7 (2.9) 

Comorbidity, n (%)  

Diabetes 74 (30.58) 

Hypertension 74 (30.8) 

Renal failure 39 (16.3) 

Hepatic cirrhosis 40 (16.7) 

Malignancy 49 (20.4) 

VIH 8 (3.3) 

Use of Vasopressors, n (%) 70 (29.2) 

Use of a mechanical ventilator, n (%)  

Yes 31 (12.9) 

No 209 (87.1) 

Initial SOFA score, n (%) 6 (4-9) 

0-1 17 (7.1) 

2-7 140 (58.3) 

8-11 56 (23.3) 

>11 27 (11.3) 

30-days mortality, n (%) 75 (31.3) 

In-hospital mortality, n (%) 59 (24.6) 

In-ED mortality, n (%) 24 (10) 

Data are expressed by median (25th-75th) or frequency and percentage (%) 
BMI: Body mass index, SOFA: Sequential Organ Failure Assessment, ED: Emergency 
department. 
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Table 2. Comparison of clinical data, bioimpedance analyses, and biochemical analyses at admission to ED in survivors 

and non-survivors 

 30-days Mortality In-Hospital Mortality In-ED Mortality 

 
No 

n=165 
Yes 
n=75 

p 
value 

No 
n=181 

Yes 
n=59 

p value 
No 

n=216 
Yes 
n=24 

p 
value 

Age, years 57 (40.5-67) 64 (51-76) 0.005 58 (42.5-69) 64 (50-76) 0.04 59 (44.3-69) 73 (54-80.1) 0.009 
BMI 24.6 (21.7-28.1) 24.1 (20.8-24.1) 0.7 24.6 (21.6-28.1) 24 (20.9-28.7) 0.9 24.2 (21.4-27.7) 26.9 (21.9-30) 0.2 
Initial SOFA score 5 (3-7) 9 (6-11) <0.0001 5 (3-7.5) 9 (6-12) <0.0001 6 (4-9) 9 (6-11.7) 0.001 
Z to 5 kHz, Ω 604 (512.5-724.5) 557 (462-651) 0.03 596 (494-711) 559 (478-677) 0.2 596 (499-704) 495.5 (378-683) 0.05 
Z to 50 kHz, Ω 545 (467.5-654) 520 (432-599) 0.08 541 (455.5-650.5) 520 (432-626) 0.3 543 (466-649) 446 (368-614) 0.03 
Z to 100 kHz, Ω 512 (447-626.5) 510 (417-581) 0.2 511 (442-625.5) 511 (418-609) 0.5 513 (442-621) 430.5 (392-597) 0.04 
Z to 200 kHz, Ω 489 (425.5-604.5) 493 (399-562) 0.3 488 (419.5-600) 496 (399-588) 0.6 494 (423-595) 412.5 (343-576) 0.05 

Resistance 539 (464.3-650) 517 (429-596) 0.07 
536.4 (536.4-

647.1) 
517 (429.7-

619.2) 
0.3 538.8 (459-644) 442.6 (361-607) 0.02 

Reactance 49.5 (29.9-64.7) 28.8 (19.8-48.5) <0.0001 46.7 (28.7-63.4) 31.9 (19.8-48.5) <0.0001 43.8 (27.862.1) 23.8 (16.3-38.4) 0.001 
Phase angle 4.7 (3.6-6.1) 3.3 (2.5-4.9) <0.0001 4.5 (3.4-6) 3.2 (2.5-5.1) <0.0001 4.4 (3.2-5.9) 3.2 (2.2-4.3) 0.001 
Impedance ratio 0.84 (0.8-0.87) 0.87 (0.83-0.9) <0.0001 0.84 (0.8-0.87) 0.87 (0.83-0.9) <0.0001 0.84 (0.8-0.88) 0.88 (0.85-0.9) 0.002 
Creatinine, mg/dL 1.1 (0.72-2) 1.6 (0.81-2.68) 0.1 1.1 (0.73-2.08) 1.62 (0.87-2.75) 0.09 1.21 (0.75-2.1) 2.06 (1-4.3) 0.07 
CRP, mg/L 5.2 (0.84-15.9) 10.7 (5.5-15.3) 0.06 5 (1.1-15.7) 11.9 (6.7-15.5) 0.03 7.1 (1.6-15.5) 14.1 (11.3-21.9) 0.02 
Bilirubin, mg/dL 0.69 (0.47-1.5) 1.66 (0.64-6.7) <0.0001 0.7 (0.48-1.51) 1.95 (0.64-8.67) <0.0001 0.76 (0.5-1.81) 3.39 (0.82-6.6) 0.004 
Lactate, mg/dL 1.7 (1.2-2.8) 3.4 (1.9-6.2) <0.0001 1.8 (1.3-2.8) 4.1 (2.2-6.7) <0.0001 2 (1.4-3.8) 3.3 (2-6.9) 0.005 
Data are expressed by median   (25th-75th) 
ED: Emergency department, BMI: Body mass index, SOFA: Sequential Organ Failure Assessment, Z: impedance, CRP: C-reactive protein 
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Table 3. Unadjusted and adjusted Cox´s regression models for prediction of mortality by 

initial SOFA score and impedance ratio. 

 Unadjusted model Adjusted model 

 
β 

coefficent 
HR (95% CI) p Value 

β 
coefficent 

HR (95% CI) p Value 

30-days mortality 
modela       

Initial SOFA score 0.16 1.18 (1.10-1.27) <0.0001 0.11 1.12 (1.03-1.22) 0.01 
Impedance ratio 0.10 1.11 (1.05-1.17) <0.0001 0.09 1.10 (1.04-1.16) 0.002 
In-hospitality 
mortality modelb       

Initial SOFA score 0.22 1.25 (1.16-1.34) <0.0001 0.21 1.23 (1.14-1.33) <0.0001 
Impedance ratio 0.10 1.10 (1.05-1.17) <0.0001 0.09 1.10 (1.03-1.16) 0.002 
In-ED mortality 
modelc       

Initial SOFA score 0.19 1.20 (1.09-1.34) <0.0001 0.18 1.20 (1.08-1.33) 0.001 
Impedance ratio 0.14 1.15 (1.05-1.25) 0.002 0.12 1.13 (1.03-1.24) 0.01 
Adjusted model for: a: age, sex, and body mass index, invasive mechanic ventilation, creatine, lactate; b: 
age, sex, and body mass index, invasive mechanic ventilation; c: age, sex. 
SOFA: Sequential Organ Failure Assessment, ED: Emergency department. 
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Figure 1. Flow of patients assessed for eligibility. 
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Figure 2. Splines of initial SOFA score and impedance ratio for prediction of mortality. 

 

A: Prediction of 30-day mortality by initial SOFA score. B: Prediction of 30-day mortality 

by Impedance ratio. C: Prediction of In-hospital mortality by initial SOFA score. D: 
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Prediction of In-hospital mortality by Impedance ratio. E: Prediction of In-ED mortality by 

initial SOFA score. F: Prediction of In-ED mortality by Impedance ratio. 30-day mortality 

model adjusted by: age, sex, and body mass index, invasive mechanic ventilation, 

creatine, lactate. In-hospital mortality model adjusted by: age, sex, and body mass index, 

invasive mechanic ventilation. In-ED mortality model adjusted by: age, sex 
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Figure 3. Decision curve analyses for initial SOFA score model and the combination 

with impedance ratio in the prediction of mortality. 

 

A: Models for prediction of 30-day mortality, B: Models for prediction In-hospital mortality, 

C: Models for prediction of In-ED mortality. 
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