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ABSTRACT—Aim: The aim of this study was to evaluate the clinical utility of the lactate/albumin (L/A) ratio as a predictive

factor of 28-day mortality in critically ill sepsis patients. Methods: This is a retrospective observational study from a

prospectively collected multicenter registry of 10 emergency departments (EDs) in teaching hospitals that participated in the

Korean Shock Society. It enrolled patients who were 19 years of age or older who had a suspected or confirmed infection and

evidence of refractory hypotension or hypoperfusion. The prognostic performance of the L/A ratio and lactate level for

predicting 28-day mortality was assessed. Lactate and albumin levels were measured immediately after ED arrival.

Results: A total of 946 patients were included, with 22.5% overall 28-day mortality. The area under the receiver operating

characteristic curve (AUROC) value of the L/A ratio (0.69, 95% confidence interval [CI] 0.64–0.73, P<0.01) was higher than

that of lactate (0.65, 95% CI 0.61–0.70, P<0.01) for predicting 28-day mortality. The optimal cutoff of the L/A ratio was 1.32.

The AUROC value of the L/A ratio was better than that of lactate regardless of lactate level (normal [<2.0 mmol/L]: 0.68 vs.

0.55; intermediate [�2.0,<4.0 mmol/L]: 0.65 vs. 0.50; high [�4.0 mmol/L]: 0.66 vs. 0.62). In the subgroup with decreased

lactate elimination, the AUROC value of the L/A ratio was also significantly higher than that of lactate (hepatic dysfunction:

0.70 vs. 0.66; renal dysfunction: 0.71 vs. 0.67). The L/A ratio cut-off and hypoalbminemia showed further discriminative

value for 28-day mortality even in patients with normal or intermediate lactate levels. Conclusions: The prognostic

performance of the L/A ratio was superior to that of a single lactate measurement for predicting 28-day mortality of critically ill

sepsis patients. L/A ratio can be a useful prognostic factor regardless of initial lactate level and the presence of hepatic or

renal dysfunction.
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INTRODUCTION

Sepsis and septic shock are life-threatening conditions

caused by tissue hypoperfusion and hypoxia leading to organ

dysfunction (1, 2). Despite advances in intensive care and

sepsis management, the mortality rate is 20% to 30% in sepsis

and septic shock patients, resulting in 30% to 50% of all

hospital deaths (3–5). Therefore, predictive biomarkers of

mortality in septic shock patients are important for early

detection and timely management.

Increased lactate levels are associated with mortality and are

widely used for early diagnosis, management, and risk stratifica-

tion in patients with septic shock (6, 7). However, lactate eleva-

tion can be affected by a number of different conditions including

decreased lactate elimination due to hepatic or renal dysfunction

as well as accelerated glycolysis, and the diagnostic value of

initial lactate level alone might be low (8–11). In addition, there

are patients among those with normal or intermediate lactate

levels that are at high risk of early death. As a negative acute-

phase protein, serum albumin can also serve as a biomarker for

prognosis in septic patients (12). Similar to lactate levels, serum

albumin levels are also affected by multiple conditions including

inflammation, malnutrition, and liver cirrhosis (13).

The lactate/albumin (L/A) ratio has been proposed as a

prognostic marker because the ratio is associated with multiple
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organ failure and mortality in critically ill septic patients (14,

15). The L/A ratio may be a reasonable prognostic marker of

sepsis considering that there are many physiological changes

that need to be taken into consideration during sepsis; however,

the use of the L/A ratio will require further validation prior to

clinical application. In this study, we evaluated the prognostic

performance of the L/A ratio and lactate levels for predicting

28-day mortality. Use of the ratio was also assessed according

to lactate levels, decreased lactate elimination, and suspected

focus of infection.

PATIENTS AND METHODS

Study design

This retrospective observational study used data from a prospectively
collected multicenter registry of the Korean Shock Society (KoSS Septic Shock
Registry) of patients admitted between October 2015 and February 2017. The
KoSS is a collaborative research network to investigate and improve the quality
of diagnosis and management for sepsis. It was organized in 2013 and the KoSS
investigators have been prospectively collecting data from septic shock patients
treated at the emergency department (ED) of 10 teaching hospitals throughout
South Korea from October 2015. The study was approved by the institutional
review boards (IRBs) of the individual participating centers and informed
consent was obtained according to local IRB policy. Patients who were 19 years
of age or older who had a suspected or confirmed infection and evidence of
refractory hypotension or hypoperfusion were enrolled (16–19). Hypotension
was defined as systolic blood pressure (SBP) <90 mm Hg, mean arterial
pressure <70 mm Hg, or SBP decrease >40 mm Hg from baseline (20).
Refractory hypotension was defined as persistent hypotension after 1 L or
more intravenous fluid challenge or as the need for vasopressors after fluid
resuscitation. Hypoperfusion was defined as a serum lactate level of 4 mmol/L
or greater (7). Patients who signed a ‘‘Do Not Attempt Resuscitation’’ order,
met the inclusion criteria 6 h after ED arrival, were transferred from other
hospitals without meeting the inclusion criteria upon ED arrival, or were
directly transferred from the ED to other hospitals were not enrolled in the
KoSS registry.

Data collection

The case report form included standard definitions of 200 variables includ-
ing clinical characteristics, therapeutic interventions, and outcome of patients
with septic shock (21). All data were anonymized and collected using stan-
dardized web-based report forms by research coordinators at each participating
hospital. For data quality control, data were centrally reviewed at the coordi-
nating hospital. From the registry, demographic characteristics, comorbidities,
vital signs, suspected infection source, blood culture, laboratory data, inter-
ventions including use antibiotics, initial fluid resuscitation, vasopressor use,
mechanical ventilation, renal replacement therapy, and outcomes were
retrieved. Lactate and albumin values were measured immediately after ED
arrival. Lactate levels were categorized into low (<2 mmol/L), intermediate
(2�� <4 mmol/L), and high (� 4 mmol/L) groups. Hypoalbuminemia was
defined as albumin levels <3.0 g/dL.

For calculated Maximum Sequential Organ Failure Assessment (SOFA) and
Acute Physiology and Chronic Health evaluation (APACHE) II scores, the
worst parameters within 24 h after ED arrival were used (22, 23). Organ
dysfunction was defined as a SOFA score of 2 or more (22). The clinical
criteria for septic shock outlined in the Third International Consensus Defi-
nitions were sepsis with persisting hypotension requiring vasopressors to
maintain mean arterial pressure� 65 mm Hg and having a serum lactate level
>2 mmol/L despite adequate volume resuscitation (24). The primary outcome
was 28-day mortality.

Statistical analyses

Data are presented as the median with interquartile range (IQR) or number of
patients with percentage. Categorical variables were analyzed with Chi-square
tests and continuous variables were analyzed with Wilcoxon rank-sum tests.
Prediction accuracy of 28-day mortality was assessed using the area under the
receiver operating characteristic (AUROC) curve. Prognostic accuracy was
assessed in all patients and in subgroups based on lactate levels, decreased
lactate elimination (hepatic and renal dysfunction), and suspected focus of
infection (intra-abdominal infection, urinary tract infection, and respiratory

infection). For comparison of AUROC curves of two diagnostic modalities (L/A
ratio, lactate), we used a test for dependent receiver operating characteristic
curves (25). The cut-off point was determined using the Liu method that
maximizes sensitivity and specificity. To adjust for potential confounders in the
association between the L/A ratio and 28-day mortality, individual factors with
a P value less than 0.05 were used for multiple logistic regression. Statistical
significance was defined by a P value <0.05. STATA 13.0 software (STATA
Corporation, College Station, Tex) was used for all computational analyses.

RESULTS

A total of 1,046 patients were registered in this septic shock

registry after the exclusion of 230 patients who signed a ‘‘Do

Not Attempt Resuscitation’’ order, 136 patients who did not

meet the inclusion criteria 6 h after ED arrival, 69 patients who

were directly transferred from the ED to other hospitals and

624 patients without informed consent. Among them, finally,

946 patients with septic shock were analyzed in this study

(Fig. 1). The mean time from ED arrival to meeting enrolment

criteria was 1.3 h. Baseline characteristics are presented in

Table 1. The overall 28-day mortality was 22.5% in all the

patients and 90-day mortality was 30.0% (90-day follow-up

loss, 14.9%). The median age of patients was 70.4 (IQR 60.2–

78.3) and 543 (57.4%) patients were male. The most common

infection focus was intra-abdominal infection (32.4%), fol-

lowed by respiratory infection (25.6%). The median maximum

SOFA score in 24 h was 8 (IQR 5–11). In laboratory tests, the

non-survivor group showed lower albumin levels (median, 2.6

g/dL vs. 3.0 g/dL), higher lactate levels (median, 4.5 mmol/L

vs. 3.0 mmol/L), and higher L/A ratio (median, 1.7 vs. 1.0) than

the survival group (P< 0.05, all). In total, 423 (44.7%) patients

met the clinical criteria for septic shock outlined in the Third

International Consensus Definitions for Sepsis and Septic

Shock (survivor vs. non-survivor, 41.9% vs. 54.5%;

P< 0.01) (24).

Table 2 shows comparisons between AUROC values and the

cut-off point of the L/A ratio for 28-day mortality. The AUROC

value of the L/A ratio for predicting 28-day mortality (0.69,

95% confidence interval [CI] 0.64–0.73; P< 0.01) was higher

than that for lactate alone (0.65, 95% CI 0.61–0.70; P< 0.01);

the results for 90-day mortality were similar (Fig. 2). The

AUROC value of the L/A ratio was significantly higher than

that of lactate regardless of lactate level (normal: 0.68, 95% CI

0.59–0.77 vs. 0.55, 95% CI 0.46–0.64, P< 0.01; intermediate:

0.65, 95% CI 0.56–0.73 vs. 0.50, 95% CI 0.41–0.59, P< 0.01;

FIG. 1. Study flow.
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high: 0.66, 95% CI 0.60–0.72 vs. 0.62, 95% CI 0.56–0.68,

P¼ 0.02). In the decreased lactate elimination subgroup, the

AUROC value of the L/A ratio was also significantly higher

than that of lactate (hepatic dysfunction: 0.70, 95% CI 0.63–

0.77 vs. 0.66, 95% CI 0.58–0.74, P< 0.01; renal dysfunction:

0.71, 95% CI 0.64–0.77 vs. 0.67 95% CI 0.60–0.73, P< 0.01).

A higher prognostic value of the L/A ratio was also observed in

infection focus subgroups including intra-abdominal and

respiratory infections.

We compared 28-day mortality, septic shock corresponding

to the Sepsis-3 definition and multi-organ failure according to

initial lactate level using the cut-off point for L/A ratio and

albumin level (Table 3). The 28-day mortality rates were

significantly higher when the L/A ratio was above the cut-

off point regardless of lactate level (normal: 21.7% vs. 7.6%,

P< 0.01; intermediate: 28.9% vs. 12.6%, P< 0.01; high:

46.4% vs. 21.7%, P< 0.01). A significant trend in higher

mortality was also observed in hypoalbuminemia patients

compared with patients with normal albumin. Multi-organ

failure rates were also higher in patients with an L/A ratio

above the cut-off point in the intermediate and high lactate

subgroups, and in patients with hypoalbuminemia regardless of

lactate level. Regarding the sepsis-3 clinical criteria, there was

a significant difference by the L/A ratio cut-off in the normal

lactate group.

After adjusting for several confounding factors such as age,

sex, chronic lung disease, chronic renal disease, infection focus,

maximum SOFA score, and APACH II score, we found a

TABLE 1. Baseline characteristics

Variables Overall (n¼946) Survivors (n¼733) Non-survivors (n¼213) P

Age (years) 70.4 (60.2–78.3) 69.9 (60.2–77.4) 72.9 (60.9–79.4) 0.02

Sex (male) 543 (57.4) 406 (55.4) 137 (64.3) 0.02

Comorbidities

Hypertension 402 (42.5) 312 (42.6) 90 (42.3) 0.94

Diabetes 277 (29.3) 210 (28.7) 67 (31.5) 0.43

Cardiac disease 129 (13.6) 100 (13.6) 29 (13.6) 0.99

Cerebrovascular disease 140 (14.8) 107 (14.6) 33 (15.5) 0.75

Chronic lung disease 72 (7.6) 46 (6.3) 26 (12.2) <0.01

Chronic renal disease 83 (8.8) 56 (7.6) 27 (12.7) 0.02

Chronic liver disease 117 (12.4) 87 (11.9) 30 (14.1) 0.39

Metastatic solid cancer 217 (22.9) 165 (22.5) 52 (24.4) 0.56

Suspected infection focus

Respiratory infection 242 (25.6) 161 (22.0) 81 (38.0) <0.01

Urinary tract infection 171 (18.1) 153 (20.9) 18 (8.5) <0.01

Intra-abdominal infection 306 (32.4) 245 (33.4) 61 (28.6) <0.01

Other or unknown 227 (24.0) 174 (23.7) 53 (24.9) <0.01

Initial vital signs

Mean atrial pressure (mm Hg) 68 (58–83.7) 68 (58.7–83.3) 68.7 (56.7–87) 0.69

Respiratory rate (per minute) 20 (18–24) 20 (18–23.5) 22 (20–27) <0.01

Heart rate (per minute) 108 (91–126) 106 (90–125) 114 (95–128) <0.01

Body temperature (8C) 37.5 (36.6–38.5) 37.7 (36.7–38.7) 36.9 (36.3–37.9) <0.01

Blood culture-positive 403 (42.6) 320 (43.7) 83 (39) 0.47

Maximum SOFA score in 24 h 8 (5–11) 7 (5–10) 10 (7–13) <0.01

Organ dysfunction*

CNS 233 (24.6) 138 (18.8) 95 (44.6) <0.01

Respiratory 405 (42.8) 277 (38.8) 128 (60.1) <0.01

Cardiovascular 781 (82.6) 595 (81.2) 186 (87.3) 0.04

Renal 316 (33.4) 225 (30.7) 91 (42.7) <0.01

Hepatic 242 (25.6) 167 (22.8) 75 (35.2) <0.01

Coagulopathy 321 (33.9) 235 (32.1) 86 (40.4) 0.02

Multi-organ failure (two or more) 700 (74.0) 512 (69.9) 188 (88.3) <0.01

APACHE II score 18 (13–25) 17 (12–23) 22 (17–31) <0.01

Laboratory test

Albumin (g/dL) 2.9 (2.5–3.3) 3.0 (2.6–3.4) 2.6 (2.2–3.1) <0.01

Initial lactate (mmol/L) 3.3 (1.8–5.4) 3.0 (1.7–4.8) 4.5 (2.5–7.5) <0.01

Lactate/albumin ratio 1.2 (0.6–1.9) 1.0 (0.6–1.7) 1.7 (1–3.0) <0.01

Interventions

Antibiotics within 3 h 635 (67.1) 491 (67.0) 144 (67.6) 0.87

Fluid resuscitation within 3 h (30 mL/kg) 743 (78.5) 581 (79.3) 162 (76.1) 0.32

Vasopressors 844 (89.2) 654 (89.2) 190 (89.2) 1.0

Mechanical ventilation 281 (29.7) 147 (20.0) 134 (62.9) <0.01

Renal replacement therapy 158 (16.7) 73 (10.0) 85 (39.9) <0.01

ICU care 601 (63.5) 435 (59.4) 166 (77.9) <0.01

Septic shock criteria of the Sepsis-3 consensus definition 423 (44.7) 307 (41.9) 116 (54.5) <0.01

Data are shown as the median with interquartile range or n (%).
*Organ dysfunction was defined as a SOFA score of two or more.
APACHE indicates acute physiology and chronic health evaluation; ICU, intensive care unit; SOFA, sepsis-related organ failure assessment.
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significant association between the L/A ratio and 28-day

mortality (adjusted odds ratio [OR] 1.51, 95% CI 1.33–1.72;

P< 0.01; Table 4).

DISCUSSION

In this study, we used the multicenter KoSS registry to

evaluate the L/A ratio as a prognostic factor of mortality in

critically ill sepsis patients. The diagnostic performance of the

L/A ratio was better than that of single lactate for predicting 28-

day mortality in sepsis patients with refractory hypotension or

hyperlactatemia. Improved prognostic accuracy was consistent

in subgroups of lactate levels (low, intermediate, high),

decreased lactate elimination (hepatic or renal dysfunction),

and suspected focus of infection. In patients with hepatic or

renal dysfunction and intra-abdominal or urinary tract infection

foci, the AUROC of the L/A ratio was relatively fair for

predicting 28-day mortality (AUROC � 0.70). In addition,

the L/A ratio cutoff and hypoalbminemia showed further

discriminative value for 28-day mortality than single lactate

even in patients with normal or intermediate lactate levels.

Lactate is a well-known prognostic factor in critically ill

patients with infection and trauma. Serum lactate level in the

ED has been used as a prognostic factor of mortality in patients

with clinically suspected infections (26, 27). However, inter-

pretation of serum lactate levels is often complicated because

some patients have high serum lactate levels due to lactate

elimination impairment by hepatic or renal dysfunction and

patients with normal or intermediate lactate levels might be at

high mortality risk (11). In addition, mechanisms other than

infection leading to cellular hypoxia can also increase serum

lactate level (28).

Albumin is associated with mortality in sepsis patients, and is

included in APACHE II scores (29, 30); however, chronic

disease and amino acid supplements affect serum albumin

level. Albumin is synthesized by the liver and hepatic dysfunc-

tion impairs albumin synthesis; therefore, serum albumin level

in patients with hepatic dysfunction is lower than normal (31).

Thus, serum albumin level is affected by chronic disease,

nutrition support, and inflammation, and prognostic value of

single measurement might be limited.

The L/A ratio has been proposed as a marker for combined

interpretation of lactate and albumin levels; some studies have

investigated its usefulness as a prognostic marker in sepsis

patients. Wang et al. (14) evaluated the correlation of the L/A

ratio to multi-organ failure and mortality in 54 sepsis patients in

intensive care unit (ICU) and showed a strong association.

Lichtenauer et al. (15) evaluated 348 patients with sepsis

and reported similar results. These earlier studies were

TABLE 2. Area under the receiver operating characteristic curve (AUROC) and lactate/albumin ratio cutoff for 28-day mortality

AUROC curve of 28-day mortality

(95% confidence interval)

Lactate/albumin ratio

cut-off point

Lactate Lactate/albumin ratio P Cut-off value Sensitivity Specificity

Overall patients 0.65 (0.61–0.70) 0.69 (0.64–0.73) <0.01 1.32 0.66 0.62

Lactate level

Normal lactate (<2.0 mmol/L) 0.55 (0.46–0.64) 0.68 (0.59–0.77) <0.01 0.48 0.69 0.63

Intermediate lactate (2.0� x <4.0 mmol/L) 0.50 (0.41–0.59) 0.65 (0.56–0.73) <0.01 1.16 0.50 0.75

High lactate (�4.0 mmol/L) 0.62 (0.56–0.68) 0.66 (0.60–0.72) 0.02 2.35 0.59 0.68

Decreased lactate elimination

Hepatic dysfunction (n¼242) 0.66 (0.58–0.74) 0.70 (0.63–0.77) <0.01 1.94 0.63 0.70

Renal dysfunction (n¼316) 0.67 (0.60–0.73) 0.71 (0.64–0.77) <0.01 1.39 0.71 0.57

Infection focus

Intra-abdominal infection (n¼306) 0.70 (0.62–0.78) 0.76 (0.69–0.83) <0.01 2.24 0.61 0.82

Urinary tract infection (n¼171) 0.77 (0.65–0.89) 0.82 (0.72–0.92) 0.10 1.69 0.67 0.86

Respiratory infection (n¼242) 0.59 (0.51–0.67) 0.63 (0.55–0.70) <0.01 1.41 0.54 0.70

FIG. 2. Receiver operating characteristic (ROC) curves of mortality.
A, ROC curves of 28-day mortality. The area under the operating character-
istic (AUROC) for lactate is 0.65 (95% CI 0.61–0.70, P<0.01) and that for
lactate/albumin ratio is 0.69 (95% CI 0.64–0.73, P<0.01). B, ROC curves of
90-day mortality. The AUROC for lactate is 0.63 (95% CI 0.59–67, P<0.01)
and that for lactate/albumin ratio is 0.68 (95% CI 0.64–72, P<0.01).
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ingle-center studies and targeted only ICU care patients. To the

best of our knowledge, our study is the first to use data from a

multi-center registry of 10 EDs for evaluating the L/A ratio and

28-day mortality with more detailed subgroup analysis.

The L/A ratio has potential benefits for prognostication of

sepsis patients considering the results from our study and

previous studies. First, the two markers independently pre-

dict mortality, and the values inversely change by different

mechanisms. Thus, a comprehensive combination of both

parameters might increase the predictive value. Second,

normal or intermediate levels of lactate might be misinter-

preted as a good prognosis. The L/A ratio might be used for

additional identification of high-risk patients. In addition,

our study suggests that a simple approach might provide

further prognostic information using hypoalbuminemia and

categories of lactate level. Third, the lactate/albumin ratio

can increase the predictive value in patients with hepatic and

renal dysfunction showing hyperlactatemia due to lactate

elimination impairment.

There are some limitations in this study. First, the KoSS

registry used in this study prospectively enrolled patients with

septic shock to investigate clinical characteristics and improve

the quality of ED management. The primary objective did not

involve the L/A ratio. Second, we could not analyze data from

patients excluded due to missing lactate or albumin values or

lack of informed consent. Although this is one of the potential

limitations of our study, we think that the characteristic of

multi-institutional study with a relatively large number of

patients might reduce the drawback. Third, because this study

was a multicenter study, enrollment periods and case volumes

were different for each hospital. Although sepsis management

generally depends on the Surviving Sepsis Campaign guide-

lines, institutional characteristics might be different and were

not adjusted in this study. Fourth, the L/A ratio showed

moderate performance for predicting 28-day mortality in terms

of AUROC. Based on our findings, the L/A ratio can be used for

comprehensive interpretation of a single lactate value because

lactate measurement is a simple, widely used method for

screening patients at high-risk. Further research for prospec-

tive validation and risk stratification using the lactate/albumin

ratio is needed. Finally, we focused on early septic shock

patients in the ED and not the ICU, which might have led to

selection bias.

CONCLUSIONS

The prognostic performance of the L/A ratio was better than

a single lactate measurement for predicting 28-day mortality in

critically ill septic patients. This ratio was a useful prognostic

factor regardless of initial lactate level and the presence of

hepatic or renal dysfunction.

TABLE 3. 28-day mortality, sepsis-3 definition, and multi-organ failure according to lactate level, lactate/albumin (L/A) ratio, and albumin level

28-day mortality P Sepsis-3 definition P Multi-organ failure P

Lactate and L/A ratio

Normal lactate level (<2.0)

L/A ratio <cut-off point (0.48) (n¼157) 12 (7.6) <0.01 7 (4.5) <0.01 93 (59.2) 0.42

L/A ratio � cut-off point (0.48) (n¼106) 23 (21.7) 16 (15.1) 68 (64.2)

Intermediate lactate level (2.0��<4.0)

L/A ratio <cut-off point (1.16) (n¼190) 24 (12.6) <0.01 95 (50.0) 0.23 140 (73.7) <0.01

L/A ratio� cut-off point (1.16) (n¼83) 24 (28.9) 48 (57.8) 73 (88.0)

High lactate level (�4.0)

L/A ratio <cut-off point (2.35) (n¼244) 53 (21.7) <0.01 150 (61.5) 0.54 181 (74.2) <0.01

L/A ratio� cut-off point (2.35) (n¼166) 77 (46.4) 107 (64.5) 145 (87.4)

Lactate and albumin level

Normal lactate level (<2.0)

Albumin <3.0 (n¼119) 26 (21.9) <0.01 11 (9.2) 0.80 83 (69.8) 0.01

Albumin �3.0 (n¼144) 9 (6.3) 12 (8.3) 78 (54.2)

Intermediate lactate level (2.0��<4.0)

Albumin <3.0 (n¼142) 36 (25.4) <0.01 74 (52.1) 0.93 119 (83.8) 0.02

Albumin �3.0 (n¼131) 12 (9.2) 69 (52.7) 94 (71.8)

High lactate level (�4.0)

Albumin <3.0 (n¼217) 87 (40.1) <0.01 144 (66.4) 0.10 188 (86.6) <0.01

Albumin �3.0 (n¼193) 43 (22.3) 113 (58.6) 138 (71.5)

Lactate values are given in mmol/L and albumin values are given in g/dL.

TABLE 4. Multivariable logistic regression

Variables Odds ratio 95% CI P

Age 1.02 1.00–1.03 0.03

Sex 0.92 0.64–1.32 0.66

Lactate/albumin ratio 1.51 1.33–1.72 <0.01

Chronic lung disease 1.74 0.98–3.10 0.06

Chronic renal disease 1.40 0.79–2.47 0.26

Infection focus

Intra-abdominal infection Reference

Respiratory infection 2.28 1.46–3.56 <0.01

Urinary tract infection 0.66 0.35–1.22 0.18

Other or unknown 1.40 0.88–2.23 0.16

Maximum SOFA score in 24 h 1.11 1.04–1.17 <0.01

APACH II score 1.02 1.00–1.05 0.07

APACHE indicates acute physiology and chronic health evaluation;
SOFA, sepsis-related organ failure assessment.
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