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Performance of gSOFA score with initial lactate levels (LqgSOFA)
compared to common early warning scores for predicting in—hospital

mortality and need for critical iliness care in septic patients

Suraphan Charoentam/arak7 Supakiat Sr/jarana/2

ABSTRACT

This retrospective cohort study was conducted in Khon Kaen Hospital, Thailand,
from January 1, 2019 to October 31, 2019. We collected data from patient records and the
Khon Kaen Sepsis database. We compared the performances of LQSOFA to that of other
EWSs (gSOFA, MEWS, NEWS, and SOS) in predicting in-hospital mortality and requirement
for intensive care within 48 hours by determining the area under the receiver operating
characteristic curves (AUROCS) and their 95% confidence interval (95% CI). The AUROCs
of LgSOFA and other EWSs were compared using Hanley and McNeil method at a
significance level of 0.05. Results 1237 septic patients who met the eligibility criteria were
included in this study. Of 1237 patients, there were 386 hospital death (31.2%). The NEWS
was found to be the best EWS for predicting in-hospital mortality, with an AUROC 0.660
(95% CI: 0.629-0.692) and also demonstrated the best EWS for predicting the use of
endotracheal tube (ET tube) intubation and mechanical ventilation with an AUROC of 0.752
(95% CI: 0.725-0.780). However, 5-point LgSOFA was the best EWS for predicting death
within 48 hours (AUROC 0.698; 95% CI 0.660-0.736), the requirement of vasopressor or
inotropic drugs within 48 hours (AUROC 0.718; 95% Cl: 0.691-0.745) and also the admission
to intensive care unit within 48 hours (AUROC 0.678; 95% CI 0.635-0.722). Conclusion The
5-point LGSOFA performs better for predicting in- hospital mortality and need for intensive
care within 48 hours than gSOFA and other EWSs, except NEWS, which performs better for
predicting in-hospital mortality and the use of an ET tube and mechanical ventilator than 5-
point LqSOFA.

Keywords sepsis, in-hospital mortality, LQSOFA, early warning scores
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Characteristics

Total (n = 1,237)

Age - years, mean (SD)
Male, n (%)

Length of hospital stay — days, median (P, P,;)

Patients referring to KKH, n (%)
Charlson score, median (P,, P.,)
Infection site, n (%)

Respiratory

Gastrointestinal tract

Genitourinary tract

Systemic infection

Skin and soft tissue

Septicaemia

Neurological system

62.8 (15.4)
845 (68.3 %)
7 (3,12)
975 (78.8%)
1 (0,2)
554 (44.8 %)
211 (17.1 %)
161 (13.0 %)
127 (10.3 %)
106 (8.6 %)
35 (2.8 %)
27 (2.2 %)
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Characteristics Total (n = 1,237)
Musculoskeletal 12 (1.0 %)
Catheter-related bloodstream infection 3 (0.2 %)
Cardiovascular system 1 (0.1 %)
Total bilirubin — mg/dL, median (P, P.) 0.8 (0.4,1.7)
Hemoculture, n (%) 209 (16.9 %)

Hemoculture organism, n (%)

Escherichia coli 65 (31.1 %)
Burkholderia pseudomallei 27 (12.9 %)
Klebsiella pneumoniae 22 (10.5 %)
Culture, n (%) 278 (22.5 %)

Culture organism, n (%)

Klebsiella pneumoniae 47 (16.9 %)
Escherichia coli 43 (15.5 %)
Staphylococcus aureus 30 (10.8 %)
Septic shock, n (%) 343 (27.7 %)

Clinical scoring systems, median (P, P,.)

SOFA score 4 (2,6)
4-point LQSOFA 2 (2,3)
5-point LGQSOFA 3 (2,3)
gSOFA 1 (1,2
MEWS 5 (4,7)
NEWS 9 (6, 11)
S0Ss 5 (3,7)

SD = standard deviation, P,, = 25" percentile, P,, = 75" percentile, KKH = Khon Kaen Hospital,
SOFA score = the Sequential Organ Failure Assessment score, LgSOFA = Lactate threshold added
quick Sequential Organ Failure Assessment, gSOFA = quick Sequential Organ Failure Assessment,
MEWS = Modified Early Warning Score, NEWS = National Early Warning Score, SOS = Search Out

Severity
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Outcomes Total (n = 1,237)
Hospital death, n (%) 386 (31.2 %)
Death in 48 hours (from any causes), n (%) 163 (13.2 %)
Death in 90 days (from any causes), n (%) 444 (35.9 %)
Type of discharge, n (%)
- Approval 470 (38.0 %)
- Refer 369 (29.8 %)
- Against advice 274 (22.2 %)
- Death within 24 hours after against advice 262 (21.2 %)
- Not death within 24 hours after against advice 12 (1.0 %)
- Death 124 (10.0 %)
ET tube intubation and mechanical ventilator use in 754 (61.0 %)
48 hours, n (%)
Required vasopressor in 48 hours, n (%) 591 (47.8 %)
ICU Admission in 48 hours, n (%) 146 (11.8 %)

ET tube = endotracheal tube, ICU = Intensive Care Unit
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Outcomes AUC (95% confidence interval) P-value
4-point 5-point qSOFA MEWS NEWS SOS
LqSOFA LqSOFA
Hospital death 0.624 0.658 0.610 0.563 0.660 0.601 <0.001
(0.593,0.655) (0.626,0.689) (0.579,0.642) (0.529,0.597) (0.628,0.692) (0.567, 0.635)
Death 0.639 0.698 0.605 0.595 0.633 0.633 <0.001
(in 48 hrs) (0.599,0.680) (0.660, 0.736)  (0.561,0.649) (0.547,0.642) (0.588,0.678) (0.585, 0.682)
ET tube intubation 0.653 0.677 0.613 0.638 0.752 0.682 <0.001
(in 48 hrs) (0.623,0.682) (0.648,0.706) (0.584,0.642) (0.607,0.669) (0.725,0.780) (0.652,0.711)
Required vasopressor 0.702 0.718 0.688 0.565 0.613 0.647 <0.001
(in 48 hrs) (0.675,0.729) (0.691,0.745) (0.661,0.714) (0.533,0.596) (0.582,0.644) (0.617,0.677)
ICU Admission 0.639 0.678 0.607 0.558 0.602 0.623 <0.001
(in 48 hrs) (0.595,0.683)  (0.635,0.722) (0.562,0.652) (0.507,0.608) (0.555,0.648) (0.574,0.672)

ROC = receiver operating characteristic, AUC = area under the ROC curve, LQSOFA =

Lactate threshold added quick Sequential Organ Failure Assessment, gSOFA = quick

Sequential Organ Failure Assessment, MEWS = Modified Early Warning Score, NEWS =

National Early Warning Score, SOS = Search Out Severity, hrs = hours
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AUC = area under the curve, LQSOFA = Lactate threshold added quick Sequential Organ Failure

Assessment, gSOFA = quick Sequential Organ Failure Assessment, MEWS = Modified Early

Warning Score, NEWS = National Early Warning Score, SOS = Search Out Severity
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ROC = Receiver operating characteristic, LQSOFA = Lactate threshold added quick

Sequential Organ Failure Assessment, gSOFA = quick Sequential Organ Failure

Assessment, MEWS = Modified Early Warning Score, NEWS = National Early Warning

Score, SOS = Search Out Severity
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