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Abstract

Background: There is conflicting evidence on association between quick sequential organ failure assessment (QSOFA) and
sepsis mortality in ICU patients. The primary aim of this study was to determine the association between gSOFA and 28-day
mortality in ICU patients admitted for sepsis. Association of gSOFA with early (3-day), medium (28-day), late (90-day)
mortality was assessed in low and lower middle income (LLMIC), upper middle income (UMIC) and high income (HIC)
countries/regions. Methods: This was a secondary analysis of the MOSAICS Il study, an international prospective
observational study on sepsis epidemiology in Asian ICUs. Associations between qSOFA at ICU admission and mortality
were separately assessed in LLMIC, UMIC and HIC countries/regions. Modified Poisson regression was used to determine
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the adjusted relative risk (RR) of gSOFA score on mortality at 28 days with adjustments for confounders identified in the
MOSAICS Il study. Results: Among the MOSAICS Il study cohort of 4980 patients, 4826 patients from 343 ICUs and 22
countries were included in this secondary analysis. Higher gSOFA was associated with increasing 28-day mortality, but this
was only observed in LLMIC (p < 0.001) and UMIC (p < 0.001) and not HIC (p = 0.220) countries/regions. Similarly, higher
90-day mortality was associated with increased gSOFA in LLMIC (p < 0.001) and UMIC (p < 0.001) only. In contrast, higher
3-day mortality with increasing gSOFA score was observed across all income countries/regions (p < 0.001). Multivariate
analysis showed that gqSOFA remained associated with 28-day mortality (adjusted RR 1.09 (1.00-1.18), p = 0.038) even
after adjustments for covariates including APACHE I, SOFA, income country/region and administration of antibiotics within
3 h. Conclusions: gSOFA was independently associated with 28-day mortality in ICU patients admitted for sepsis. In LLMIC
and UMIC countries/regions, gSOFA was associated with early to late mortality but only early mortality in HIC
countries/regions. Graphical Abstract: [Figure not available: see fulltext.] © 2024, The Author(s).

Author Keywords
APACHE; Critical care; Infection; Mortality; Prediction; qSOFA

Index Keywords

antibiotic agent; adult, aged, APACHE, Article, cohort analysis, controlled study, early diagnosis, female, financial
statement, high income country, hospital admission, human, intensive care unit, low income country, major clinical

study, male, middle income country, mortality, mortality rate, multivariate analysis, observational

study, phenotype, prognosis, prospective study, quick Sequential Organ Failure Assessment Score, receiver operating
characteristic, risk factor, secondary analysis, sensitivity and specificity, sepsis, systemic inflammatory response syndrome

References

« Singer, M., Deutschman, C.S., Seymour, C.W., Shankar-Hari, M., Annane, D., Bauer, M.
The third international consensus definitions for sepsis and septic shock (Sepsis-3)
(2016) JAMA, 315 (8), pp. 801-810.
COl: 1:CAS:528:DC%2BC28XhtIGrt7fE, PID: 26903338

+« Seymour, C.W., Liu, V.X., lIwashyna, T.J., Brunkhorst, F.M., Rea, T.D., Scherag, A.
Assessment of clinical criteria for sepsis: for the third international consensus
definitions for sepsis and septic shock (Sepsis-3)

(2016) JAMA, 315 (8), pp. 762-774.
COI: 1:CAS:528:DC%2BC28XhtFGgsbbN, PID: 26903335

« Raith, E.P., Udy, A.A., Bailey, M., McGloughlin, S., Maclsaac, C., Bellomo, R.
Prognostic accuracy of the SOFA score, SIRS criteria, and gSOFA score for in-
hospital mortality among adults with suspected infection admitted to the intensive
care unit
(2017) JAMA, 317 (3), pp- 290-300.

PID: 28114553

+« Nakayama, |., Izawa, J., Mouri, H., Kitamura, T., Shiotsuka, J.
Mortality and detailed characteristics of pre-ICU qSOFA-negative patients with
suspected sepsis: an observational study
(2018) Ann Intensive Care, 8 (1), p. 44.
PID: 29616433

« Probst, L., Schalk, E., Liebregts, T., Zeremski, V., Tzalavras, A., von Bergwelt-Baildon, M.
Prognostic accuracy of SOFA, qSOFA and SIRS criteria in hematological cancer
patients: a retrospective multicenter study
(2019) J Intensive Care, 7, p. 41.

PID: 31410290

« Savarimuthu, S.M., Cairns, C., Allorto, N.L., Weissman, G.E., Kohn, R., Wise, R.D.
qSOFA as a predictor of ICU outcomes in a resource-limited setting in KwaZulu-
Natal Province, South Africa
(2020) South Afr J Crit Care., 36 (2), pp. 92-95.

« Brink, A., Alsma, J., Verdonschot, R., Rood, P.P.M., Zietse, R., Lingsma, H.F.
Predicting mortality in patients with suspected sepsis at the emergency
department; a retrospective cohort study comparing qSOFA, SIRS and national
early warning score
(2019) PLoS ONE, 14 (1).

COlI: 1:CAS:528:DC%2BC1MXmtFCmtL0%3D, PID: 30682104

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD 1740894794 &eid=2-s2.0-85182819147&sort=&clicked... 2/6



1/31/24, 3:46 PM Scopus - Print Document
« Freund, Y., Lemachatti, N., Krastinova, E., Van Laer, M., Claessens, Y.E., Avondo, A.
Prognostic accuracy of sepsis-3 criteria for in-hospital mortality among patients
with suspected infection presenting to the emergency department
(2017) JAMA, 317 (3), pp. 301-308.
PID: 28114554

« Jiang, J., Yang, J., Mei, J., Jin, Y., Lu, Y.
Head-to-head comparison of qSOFA and SIRS criteria in predicting the mortality of
infected patients in the emergency department: a meta-analysis
(2018) Scand J Trauma Resusc Emerg Med, 26 (1), p. 56.
PID: 29996880

« Haniffa, R., Pubudu De Silva, A., Weerathunga, P., Mukaka, M., Athapattu, P.,
Munasinghe, S.
Applicability of the APACHE Il model to a lower middle income country
(2017) J Crit Care, 42, pp. 178-183.
PID: 28755619

« Haniffa, R., Mukaka, M., Munasinghe, S.B., De Silva, A.P., Jayasinghe, K.S.A., Beane, A.
Simplified prognostic model for critically ill patients in resource limited settings in
South Asia
(2017) Crit Care, 21 (1), p. 250.

PID: 29041985

« Khan, A.M., Aslam, S.M.
Comparison of gSOFA Score, SIRS Criteria, and SOFA Score as predictors of
mortality in patients with sepsis
(2022) Ghana Med J, 56 (3), pp. 191-197.
COl: 1:STN:280:DC%2BB2svpslaltw%3D%3D, PID: 37448998

« Pairattanakorn, P., Angkasekwinai, N., Sirijatuphat, R., Wangchinda, W., Tancharoen, L.,
Thamlikitkul, V.
Diagnostic and prognostic utility compared among different sepsis scoring systems
in adult patients with sepsis in Thailand: a prospective cohort study
(2021) Open Forum Infect Dis, 8 (1), p. ofaa573.
PID: 33447637

« Tian, H., Zhou, J., Weng, L., Hu, X., Peng, J., Wang, C.
Accuracy of qSOFA for the diagnosis of sepsis-3: a secondary analysis of a
population-based cohort study
(2019) J Thorac Dis, 11 (5), pp. 2034-2042.
PID: 31285896

« Huson, M.A.M., Katete, C., Chunda, L., Ngoma, J., Wallrauch, C., Heller, T.
Application of the gSOFA score to predict mortality in patients with suspected
infection in a resource-limited setting in Malawi
(2017) Infection, 45 (6), pp. 893-896.

PID: 28786004

« Adegbite, B.R., Edoa, J.R., Ndzebe Ndoumba, W.F., Dimessa Mbadinga, L.B., Mombo-
Ngoma, G., Jacob, S.T.
A comparison of different scores for diagnosis and mortality prediction of adults
with sepsis in Low-and-Middle-Income Countries: a systematic review and meta-
analysis
(2021) EClinicalMedicine, 42.
PID: 34765956

« Hu, H., Jiang, J.Y., Yao, N.
Comparison of different versions of the quick sequential organ failure assessment
for predicting in-hospital mortality of sepsis patients: a retrospective observational
study

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD 1740894794 &eid=2-s2.0-85182819147&sort=&clicked... 3/6



1/31/24, 3:46 PM Scopus - Print Document
(2022) World J Emerg Med, 13 (2), pp. 114-119.
COl: 1:CAS:528:DC%2BB38Xns1GhsA%3D%3D, PID: 35237364

« Wright, S.W., Hantrakun, V., Rudd, K.E., Lau, C.Y., Lie, K.C., Chau, N.V.V.
Enhanced bedside mortality prediction combining point-of-care lactate and the
quick Sequential Organ Failure Assessment (QSOFA) score in patients hospitalised
with suspected infection in southeast Asia: a cohort study
(2022) Lancet Glob Health, 10 (9), pp. €1281-e1288.
COl: 1:CAS:528:DC%2BB3sXisISnsL8%3D, PID: 35961351

« Ho, KM, Lan, N.S.
Combining quick Sequential Organ Failure Assessment with plasma lactate
concentration is comparable to standard Sequential organ failure assessment score
in predicting mortality of patients with and without suspected infection
(2017) J Crit Care, 38, pp. 1-5.
PID: 27829179

« Shetty, A., MacDonald, S.P., Williams, J.M., van Bockxmeer, J., de Groot, B., Esteve
Cuevas, L.M.
Lactate >/=2 mmol/L plus gSOFA improves utility over qSOFA alone in emergency
department patients presenting with suspected sepsis
(2017) Emerg Med Australas, 29 (6), pp. 626-634.
PID: 29178274

« Machado, F.R., Cavalcanti, A.B., Monteiro, M.B., Sousa, J.L., Bossa, A., Bafi, A.T.
Predictive accuracy of the quick sepsis-related organ failure assessment score in
Brazil. A prospective multicenter study
(2020) Am J Respir Crit Care Med, 201 (7), pp. 789-798.

PID: 31910037

« Chen, F.C., Kung, C.T., Cheng, H.H., Cheng, C.Y,, Tsai, T.C., Hsiao, S.Y.
Quick sepsis-related organ failure assessment predicts 72-h mortality in patients
with suspected infection
(2019) Eur J Emerg Med, 26 (5), pp. 323-328.
PID: 30048262

« Li, A, Ling, L., Qin, H., Arabi, Y.M., Myatra, S.N., Egi, M.
Epidemiology, management, and outcomes of sepsis in ICUs among countries of
differing national wealth across Asia
(2022) Am J Respir Crit Care Med, 206 (9), pp. 1107-1116.
PID: 35763381

« World Bank Country and Lending Groups
(2018) World Bank Operational Income Category.,

« Vincent, J.L., Moreno, R., Takala, J., Willatts, S., De Mendonca, A., Bruining, H.
The SOFA (sepsis-related organ failure assessment) score to describe organ
dysfunction/failure. On behalf of the Working Group on Sepsis-Related Problems of
the European Society of Intensive Care Medicine
(1996) Intensive Care Med, 22 (7), pp. 707-710.
COl: 1:STN:280:DyaK2s%2FgtFantQ%3D%3D, PID: 8844239

« Bone, R.C., Balk, R.A., Cerra, F.B., Dellinger, R.P,, Fein, A.M., Knaus, W.A.
Definitions for sepsis and organ failure and guidelines for the use of innovative
therapies in sepsis. The ACCP/SCCM Consensus Conference Committee American
College of Chest Physicians/Society of Critical Care Medicine
(1992) Chest, 101 (6), pp- 1644-1655.
COl: 1:STN:280:DyaK3830ovFeiuw%3D%3D, PID: 1303622

« Do, S.N., Luong, C.Q., Nguyen, M.H., Pham, D.T., Nguyen, N.T., Huynh, D.Q.
Predictive validity of the quick Sequential Organ Failure Assessment (QSOFA) score

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD 1740894794 &eid=2-s2.0-85182819147&sort=&clicked... 4/6



1/31/24, 3:46 PM Scopus - Print Document
for the mortality in patients with sepsis in Viethamese intensive care units
(2022) PLoS ONE, 17 (10).
COl: 1:CAS:528:DC%2BB38Xis1yltLrM, PID: 36240177

« Bishop, L.A., Wilson, D.P.K., Wise, R.D., Savarimuthu, S.M., Anesi, G.L.
Prognostic value of the quick sepsis-related organ failure assessment (QSOFA)
score among critically ill medical and surgical patients with suspected infection in a
resource-limited setting
(2021) Afr J Thorac Crit Care Med., 27 (4), pp. 145-150.

« Rudd, K.E., Seymour, C.W., Aluisio, A.R., Augustin, M.E., Bagenda, D.S., Beane, A.
Association of the quick sequential (Sepsis-Related) Organ Failure Assessment
(gSOFA) score with excess hospital mortality in adults with suspected infection in
low- and middle-income countries
(2018) JAMA, 319 (21), pp. 2202-2211.

PID: 29800114

« Haas, B., Wunsch, H.
How does prior health status (age, comorbidities and frailty) determine critical
illness and outcome?
(2016) Curr Opin Crit Care, 22 (5), pp. 500-505.
PID: 27478965

« Khwannimit, B., Bhurayanontachai, R., Vattanavanit, V.
Comparison of the performance of SOFA, gSOFA and SIRS for predicting mortality
and organ failure among sepsis patients admitted to the intensive care unit in a
middle-income country
(2018) J Crit Care, 44, pp. 156-160.
PID: 29127841

« Arabi, Y., Al Shirawi, N., Memish, Z., Venkatesh, S., Al-Shimemeri, A.
Assessment of six mortality prediction models in patients admitted with severe
sepsis and septic shock to the intensive care unit: a prospective cohort study
(2003) Crit Care, 7 (5), pp- R116-R122.
PID: 12974979

« Sadaka, F., EthmaneAbouEIMaali, C., Cytron, M.A., Fowler, K., Javaux, V.M., O'Brien, J.
Predicting mortality of patients with sepsis: a comparison of APACHE Il and
APACHE lll scoring systems
(2017) J Clin Med Res, 9 (11), pp. 907-910.

PID: 29038667

« Prasad, P.A., Fang, M.C., Abe-Jones, Y., Calfee, C.S., Matthay, M.A., Kangelaris, K.N.
Time to recognition of sepsis in the emergency department using electronic health
record data: a comparative analysis of systemic inflammatory response syndrome,
sequential organ failure assessment, and quick sequential organ failure assessment
(2020) Crit Care Med, 48 (2), pp. 200-209.

PID: 31939788

« Dykes, L.A., Heintz, S.J., Heintz, B.H., Livorsi, D.J., Egge, J.A., Lund, B.C.
Contrasting qSOFA and SIRS criteria for early sepsis identification in a veteran
population
(2019) Fed Pract, 36, pp. S21-S24.

PID: 30983857

« Kilinc Toker, A., Kose, S., Turken, M.
Comparison of SOFA Score, SIRS, qSOFA, and qSOFA + L criteria in the diagnosis
and prognosis of sepsis
(2021) Eurasian J Med, 53 (1), pp. 40-47.
PID: 33716529

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD 1740894794 &eid=2-s2.0-85182819147&sort=&clicked... 5/6



1/31/24, 3:46 PM Scopus - Print Document

« Williams, J.M., Greenslade, J.H., McKenzie, J.V., Chu, K., Brown, A.F.T., Lipman, J.
Systemic Inflammatory Response Syndrome Quick Sequential Organ Function
Assessment and Organ Dysfunction Insights From a Prospective Database of ED
Patients With Infection
(2017) Chest, 151 (3), pp. 586-596.

« Gupta, R., Arora, V.K.
Performance evaluation of APACHE Il score for an Indian patient with respiratory
problems
(2004) Indian J Med Res, 119 (6), pp. 273-282.
PID: 15243165

« Aryal, D., Thakur, A., Gauli, B., Paneru, H.R., Koirala, K., Khanal, K.
Epidemiology of critically ill patients in intensive care units in Nepal
(2023) Wellcome Open Research, 8, p. 180.

« Knaus, W.A., Draper, E.A., Wagner, D.P., Zimmerman, J.E.
APACHE II: a severity of disease classification system
(1985) Crit Care Med, 13 (10), pp. 818-829.

COI: 1:STN:280:DyalL.2M3otlyqtQ%3D%3D, PID: 3928249

« Finkelsztein, E.J., Jones, D.S., Ma, K.C., Pabon, M.A., Delgado, T., Nakahira, K.
Comparison of qSOFA and SIRS for predicting adverse outcomes of patients with
suspicion of sepsis outside the intensive care unit
(2017) Crit Care, 21 (1), p. 73.

PID: 28342442

« Costa, R.T., Nassar, A.P,, Jr., Caruso, P.
Accuracy of SOFA, qSOFA, and SIRS scores for mortality in cancer patients
admitted to an intensive care unit with suspected infection
(2018) J Crit Care, 45, pp. 52-57.
PID: 29413723

Correspondence Address
Ling L.; Department of Anaesthesia and Intensive Care, Hong Kong; email: lowell.ling@cuhk.edu.hk

Publisher: BioMed Central Ltd

ISSN: 13648535

CODEN: CRCAF

Language of Original Document: English
Abbreviated Source Title: Crit. Care
2-s2.0-85182819147

Document Type: Article

Publication Stage: Final

Source: Scopus

Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD 1740894794 &eid=2-s2.0-85182819147&sort=&clicked...

6/6



