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[bookmark: _Toc226550081]S1: PRIMA-NMA Checklist 
S1: PRISMA NMA Checklist of Items to Include When Reporting A Systematic Review Involving a Network Meta-analysis

	Section/Topic
	Item #
	Checklist Item
	Reported on Page #

	TITLE
	
	
	

	Title
	1
	Identify the report as a systematic review incorporating a network meta-analysis (or related form of meta-analysis). 
	1, Title page

	ABSTRACT
	
	
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: 
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; and synthesis methods, such as network meta-analysis. 
Results: number of studies and participants identified; summary estimates with corresponding confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to summarize pairwise comparisons against a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with registry name.
	2, Abstract

	INTRODUCTION
	
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known, including mention of why a network meta-analysis has been conducted. 
	3, Introduction

	Objectives 
	4
	Provide an explicit statement of questions being addressed, with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3, Introduction

	METHODS
	
	
	

	Protocol and registration 
	5
	Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address); and, if available, provide registration information, including registration number. 
	Methods

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. Clearly describe eligible treatments included in the treatment network, and note whether any have been clustered or merged into the same node (with justification). 
	4, Methods, S3 (PICOS)

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	4, Methods

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	S2, Methods

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	4, Methods

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	4-5, Methods

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	5, Methods

	Geometry of the network
	S1
	Describe methods used to explore the geometry of the treatment network under study and potential biases related to it. This should include how the evidence base has been graphically summarized for presentation, and what characteristics were compiled and used to describe the evidence base to readers.
	5, Figure 3, Methods

	Risk of bias within individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	5, Methods

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use of additional summary measures assessed, such as treatment rankings and surface under the cumulative ranking curve (SUCRA) values, as well as modified approaches used to present summary findings from meta-analyses.
	6, Methods

	Planned methods of analysis
	14
	Describe the methods of handling data and combining results of studies for each network meta-analysis. This should include, but not be limited to:  
· Handling of multi-arm trials;
· Selection of variance structure;
· Selection of prior distributions in Bayesian analyses; and
·  Assessment of model fit. 
	6, Methods

	Assessment of Inconsistency
	S2
	Describe the statistical methods used to evaluate the agreement of direct and indirect evidence in the treatment network(s) studied. Describe efforts taken to address its presence when found.
	5, S12 -15, Methods

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	6, Methods

	Additional analyses 
	16
	Describe methods of additional analyses if done, indicating which were pre-specified. This may include, but not be limited to, the following: 
· Sensitivity or subgroup analyses;
· Meta-regression analyses; 
· Alternative formulations of the treatment network; and
· Use of alternative prior distributions for Bayesian analyses (if applicable). 
	5-6, Methods

	RESULTS†
	
	
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	6, Results, Fig 1

	Presentation of network structure
	S3
	Provide a network graph of the included studies to enable visualization of the geometry of the treatment network. 
	Fig 3, 

	Summary of network geometry
	S4
	Provide a brief overview of characteristics of the treatment network. This may include commentary on the abundance of trials and randomized patients for the different interventions and pairwise comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected by the network structure.
	Fig 3, S9, S10, S11

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	S3, S8, Table 2

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment. 
	7, 9, Results

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches may be needed to deal with information from larger networks.
	 7-8, Figure 2

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence/credible intervals. In larger networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or standard care), with full findings presented in an appendix. League tables and forest plots may be considered to summarize pairwise comparisons. If additional summary measures were explored (such as treatment rankings), these should also be presented.
	6-8, Results
S9-19

	Exploration for inconsistency
	S5
	Describe results from investigations of inconsistency. This may include such information as measures of model fit to compare consistency and inconsistency models, P values from statistical tests, or summary of inconsistency estimates from different parts of the treatment network.
	Fig 3

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies for the evidence base being studied. 
	S20, Results

	Results of additional analyses
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression analyses, alternative network geometries studied, alternative choice of prior distributions for Bayesian analyses, and so forth). 
	6-9, Results

	DISCUSSION
	
	
	

	Summary of evidence 
	24
	Summarize the main findings, including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 
	10, Discussion

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias). Comment on the validity of the assumptions, such as transitivity and consistency. Comment on any concerns regarding network geometry (e.g., avoidance of certain comparisons).
	12, Discussion

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	13, Conclusion

	FUNDING
	
	
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. This should also include information regarding whether funding has been received from manufacturers of treatments in the network and/or whether some of the authors are content experts with professional conflicts of interest that could affect use of treatments in the network.
	Title page




[bookmark: _Toc226550082]S2: Search strategy 
exp Sepsis/
sepsis.mp.
infections/ OR exp "bacterial infections"/ OR endotoxemia/
"systemic inflammatory response syndrome"/
(septicaemia OR septicemia OR "septic shock").mp.
1 OR 2 OR 4 OR 5
1 OR 2 OR 3 OR 4 OR 5
"random forest"/ OR "decision trees"/ OR "game theory"/ OR "neural networks, computer"/ OR "stochastic processes"/
"therapy, computer-assisted"/ OR "decision support techniques"/ OR "health information interoperability"/ OR "big data"/ OR "decision support systems, clinical"/ OR "health information systems"/
"Digital Health"/
"Electronic Health Records"/
"generative AI".mp.
transformers.mp.
exp "Artificial Intelligence"/
"reinforcement learning".mp.
"computational model".mp.
"Precision Medicine"/
"Translational Research, Biomedical"/
"machine learning".mp.
8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19
7 AND 20
6 AND 20
"Diagnosis, Computer-Assisted"/
"early diagnosis"/
predict*.mp.
detect*.mp.
identif*.mp.
"early diagnos*".mp.
Forecasting/
"early predict*".mp.
"early detect*".mp.
"early indentif*".mp.
23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32
21 AND 33
"limit 34 to yr="2017 - current""
[bookmark: _Toc226550083]S3: Population, Intervention Comparator, Outcome, Study design (PICOS) Framework
	Population
	Adult patients (>18yo) 
Suspected of having sepsis or presenting with signs and symptoms indicative of sepsis 

	Intervention (Index) 
	Machine learning models developed for the prediction, detection or diagnosis of sepsis. 

	Comparator
	Clinical decision support tools/traditional risk scoring systems such as SOFA (Sequential Organ Failure Assessment), qSOFA (quick SOFA), NEWS/NEWS2 (National Early Warning Score), MEWS (Modified Early Warning Score), SAPS II (Simplified Acute Physiology Score), SIRS (Systemic Inflammatory Response Syndrome)
OR
Biomarker (C-reactive protein, Procalcitonin)
OR
Expert or physician led diagnosis 
OR
Previously validated machine learning model but evaluated in the same cohort as the index model

	Outcomes 
	The primary outcome measure is the Area Under the Receiver Operating Characteristic Curve (AUC-ROC), assessing the diagnostic accuracy of the ML models and traditional scoring systems in identifying or predicting sepsis

	Study design
	Randomised, prospective, retrospective, nested case control studies.





[bookmark: _Toc226550084]S4: Right aligned models and prediction windows 
[image: ]
Example of continuous, real-time prediction with sliding windows for a single patient. When samples are right aligned, all data are considered until some duration before the event of interest (for the positive cases) or at the end of admission for the negative samples. Samples are aligned in this instance relative to the onset of sepsis
Feature window: The period from which the independent variables, also called the predictors, or features, are sampled. It is a retrospective window back in time as measured from the prediction time. The size of the observation window can have a fixed length for all samples or have varying lengths to reflect how much data are available for each sample. 
Prediction window: Measured in hours. The period from which the dependent variable, also called the target, outcome, or event, is sampled. How far in advance the model predicts sepsis relative to its diagnosis. T0 being close to or at the time of sepsis, t4 being 4 hours prior, etc. 


[bookmark: _Toc226550085]S5: Grouping of machine learning models

1. Neural networks (NN)=  Long Short-Term Memory (LSTM), Convolutional Neural
Networks (CNN), Deep Neural Networks (DNN), Gated Recurrent Unit (GRU), Temporal
Convolutional Networks (TCN), Multilayer Perceptron (MLP);

2. Decision trees (DT) = Random Forest (RF), AdaBoost, XGBoost, LightGBM, Extremely
Randomized Trees (ET);

3. Regression Methods (LR) = Logistic Regression, Cox Regression, Non-linear Regression, Proportional hazards (PH); 

4. Support Vector Machine (SVM); 

5. Naive Bayes (NB).
 



[bookmark: _Toc226550086]S6: Covariates used in meta-regression analysis 
	sample size
	sepsis prevalence
	mean age

	mortality
	study type
	ML model type

	dataset used
	outcome definition used
	department conducted in

	prediction window
	presence of external validation
	number of features

	use of vital signs as feature features in model development 
	use of demographics as feature features in model development
	use of laboratory results as feature features in model development

	use of clinical variables as feature features in model development
	
	




[bookmark: _Toc226550087]S7: Geographic distribution of conducted studies 
[image: A map of the world with blue circles

AI-generated content may be incorrect.]
Country of origin of included studies. Size of circle proportional to number of included studies from a  given country 



[bookmark: _Toc226550088]S8: Study characteristics 
Individual study characteristics of all 53 included studies.
	Author
	Journal
	Country
	Data period 
	Study Type
	Database(s) utilised 
	Total number of patient encounters
	Sepsis prevalence (%)
	Sepsis definition used
	Population studied
	Primary prediction window
	External validation
	Models trained
	Comparator used
	Total no. of features in model
	No. demographic factors 
	No. clinical factors used
	No. laboratory factors used
	No. physiologic variables used
	Natural Language processing used 

	Shimabukuro et al 2017
	BMJ Open Respiratory Research 
	USA
	2016 - 2017
	RCT
	Local
	142
	17.61%
	Sepsis-3
	Mixed
	t0
	0
	DT
	SOFA, SIRS, MEWS, qSOFA
	6
	0
	0
	0
	6
	0

	Scherpf et al 2019
	Computers in biology and medicine 
	Germany 
	2001-2012
	Retrospective
	MIMICIII
	31575
	4.78%
	ICD-9
	ICU
	t3
	0
	RNN
	GB-Vital
	10
	1
	0
	3
	6
	0

	Fagerstrom et al 2019
	Scientific reports
	Sweden
	2001-2012
	Retrospective
	MIMICIII
	50373
	22.28%
	Suspision of infection and >2 SIRS with or without features of shock 
	ICU
	t0
	0
	LSTM
	TREWS (Cox PH)
	24
	1
	1
	11
	9
	0

	Delahanty et al 2019
	Annals of Emergency Medicine
	USA
	2016-2017
	Retrospective
	Local
	2759529
	1.98%
	Rhee criteria
	ED
	t24
	0
	GBDT
	SOFA, SIRS, NEWS, qSOFA, MEWS
	13
	0
	1
	8
	3
	0

	Barton et al 2019 
	Computers in biology and medicine 
	USA
	2011-2016
	Retrospective
	UCSF, MIMICIII
	112952
	3.25%
	Sepsis-3
	Mixed
	t0
	1
	DT
	SIRS, SOFA, NEWS
	6
	0
	0
	0
	6
	0

	Calvert et al 2019
	Diagnostics
	USA
	2001-2017
	Retrospective
	Stanford; UCSF; MIMICIII; eICU
	122672
	18.60%
	SIRS
	Mixed
	t0
	0
	GBDT
	MEWS, qSOFA, MEWS, SIRS
	6
	0
	0
	0
	6
	0

	Lu et al 2019
	World Journal of Emergency Surgery
	China
	2005-2017
	Retrospective
	Local
	684
	30.26%
	Sepsis-3
	Trauma patients
	t0
	0
	LR
	SOFA
	7
	0
	1
	3
	3
	0

	Burdick et al 2020
	BMC Medical informatics and decision making 
	USA
	2001-2015
	Retrospective
	Local
	284019
	7.41%
	ICD-9
	Mixed
	t0
	1
	GBDT
	MEWS, SIRS, SOFA
	7
	1
	0
	0
	6
	0

	Choi et al 2020
	Scientific reports
	SouthKorea
	2014 - 2017
	Retrospective
	Local
	7743
	14.67%
	ICD-10
	ED
	t0
	0
	LR
	LODS,SOFA,  SIRS
	42
	3
	1
	36
	0
	0

	Yuan et al 2020
	International journal of medical informatics
	Taiwan
	2018
	Prospective
	Local
	1588
	27.96%
	Sepsis-3
	ICU
	t0
	0
	XGB
	SOFA
	106
	6
	1
	18
	9
	0

	Bedoya et al 2020
	Journal of americal Medical informatics association 
	USA
	2014-2015
	Retrospective
	Local
	82765
	12.95%
	Duke adult sepsis definition: presence of 2 or more SIRS criteria, a blood culture order, and at least one element of endorgan failure
	Mixed
	t12
	1
	MGP-RNN, RF, HR, LR
	SIRS, NEWS, qSOFA
	86
	7
	1
	29
	9
	0

	Lauritsen et al 2020
	Nature communications
	Denmark
	2012-2017
	Retrospective
	CROSS-TRACK
	163050
	2.44%
	Sepsis-3
	Mixed
	t12
	0
	NN, GB
	GB-Vital
	33
	0
	0
	27
	6
	0

	Hammoud et al 2020
	International Conference on Healthcare Informatics 
	USA
	2001-2012
	Retrospective
	MIMICIII
	17763
	34.32%
	EHR based phenotyping
	ICU
	t0
	0
	Lasso regression, Cox PH
	MEWS, TREWS (Cox proportional hazard)
	27
	0
	1
	8
	7
	1

	Mollura et al 2020
	CONFERENCE OF THE EUROPEAN STUDY GROUP ON CARDIOVASCULAR OSCILLATIONS (ESGCO): COMPUTATION AND MODELLING IN PHYSIOLOGY NEW CHALLENGES AND OPPORTUNITIES
	Italy 
	2001-2012
	Retrospective
	MIMICIII
	103
	37.86%
	Sepsis-3
	ICU
	t0
	0
	DT, SVM, LR, DA, Rusboost
	NEWS, SIRS, qSOFA
	3
	0
	0
	0
	3
	0

	Sung et al 2021
	JMIR Medical informatics
	SouthKorea
	2013-2017
	Retrospective
	Local
	22415
	4.11%
	Sepsis was indicated by the initiation of vasopressors or mechanical ventilation; elevated lactate level; or significant changes in the baseline creatinine level, bilirubin level, or platelet count within the 48 hours before or 24 hours after suspected serious infection
	ICU
	t2
	1
	XGB, LR< LSTM
	SOFA
	19
	1
	1
	10
	6
	0

	Goh et al 2021
	Nature communications
	Singapore
	2015-2017
	Retrospective
	Local
	5317
	6.15%
	ICD-10
	Mixed
	t4
	0
	Ensemble, DT, RF
	MEWS
	16
	2
	1
	6
	5
	1

	Persson et al 2021
	JMIR formative research
	Sweden
	2001-2012
	Retrospective
	MIMICIII
	2893
	14.00%
	Sepsis-3
	ICU
	t3
	0
	NN
	MEWS, SIRS, NEWS, qSOFA< SOFA, RETTS, RETTIS
	20
	2
	1
	9
	7
	0

	Rosnati et al 2021
	Plos one
	UK
	2001-2012
	Retrospective
	MIMICIII
	22007
	36.06%
	Sepsis-3
	ICU
	t6
	0
	NN
	GB-Vital
	27
	3
	0
	17
	7
	0

	Lind et al 2021
	JAMA network open
	USA
	2010-2019
	Retrospective
	Local
	1594
	12.11%
	High risk bacteraemia (GNB< SAB, Strep spp)
	AlloSCT ward
	t0
	0
	Ensemble, DT, RF
	SIRS, MEWS, SOFA
	35
	5
	1
	12
	5
	0

	Shashikumar et al 2021
	NPJ Digital Medicine 
	USA
	2016-2020
	Retrospective
	Physionet
	515,720
	4.80%
	Sepsis-3
	Mixed
	t12
	1
	LR
	GB-Vital
	40
	6
	0
	26
	8
	0

	Shashikumar et al 2021
	Artificial Intelligence In Medicine
	USA
	2014-2018
	Retrospective
	Local, MIMIC-III
	85046
	5.64%
	Sepsis-3
	ICU
	t4
	1
	DeepAISE
	GB-Vital
	65
	19
	0
	30
	16
	0

	Cooper et al 2021
	Nursing Care Quality
	USA
	2013-2014
	Retrospective
	Local
	24142
	3.28%
	SIRS
	Ward
	t0
	1
	LR
	SIRS
	7
	0
	1
	0
	4
	0

	Kwon et al 2021
	Scandinavian journal of trauma, resuscitation and emergency medicine
	SouthKorea
	2016-2020
	Retrospective
	Local
	46017
	3.36%
	Sepsis-3
	Mixed
	t0
	1
	NN
	CRP
	1
	0
	0
	0
	1
	0

	Lin et al 2021
	Journal of Personalised Medicine
	Taiwan
	2016-2018
	Retrospective
	Local
	10040
	22.49%
	Sepsis-3 + manual chart review
	ED
	t0
	1
	XGB
	qSOFA, SIRS
	19
	0
	0
	13
	6
	0

	Zhang et al 2021
	Patterns
	USA
	2019
	Retrospective
	DII Challenge
	178843
	29.52%
	Sepsis-2
	ICU
	t4
	0
	NN, LSTM, GBT, RF, LR
	MEWS, NEWS< SIRS, qSOFA
	131
	0
	1
	116
	11
	0

	Arnold et al 2022
	BMC pregnancy and childbirth 
	USA
	2008 - 2018
	Retrospective
	Local
	19611
	0.45%
	Rhee criteria
	Obstetric ward 
	t0
	0
	LR
	NEWS, MEWS
	26
	3
	0
	16
	7
	0

	Kijpaisalratana et al 2022
	International journal of medical informatics
	Thailand
	2018-2020
	Retrospective
	Local
	133707
	0.90%
	ICD-10
	ED
	t0
	0
	RF, LR, NN, GBT
	SIRS, MEWS, SOFA
	11
	3
	1
	0
	5
	1

	Camacho-Cogollo et al 2022
	Electronics
	Colombia
	2001-2012
	Retrospective
	MIMICIII
	2377
	22.59%
	Sepsis-3
	ICU
	t1
	0
	SVM, KNN, ANN, NB, RF, AdaBoost, Ensemble, XGB
	SOFA, qSOFA
	31
	3
	0
	20
	8
	0

	El-Rashidy et al 2022
	Neural Computing and Applications
	Egypt
	2001-2012
	Retrospective
	MIMICIII
	6680
	40.12%
	SIRS
	ICU
	t6
	0
	NN, Ensemble
	SOFA, MEWS
	36
	3
	1
	25
	8
	0

	Yu et al 2022
	Frontiers in Digital Health
	USA
	2012-2019
	Retrospective
	Local 
	70034
	3.15%
	Sepsis-3
	Ward
	t6
	0
	XGB, LR
	qSOFA, NEWS, SIRS
	1071
	0
	0
	77
	8
	0

	Rangan et al 2022
	JAMIA open
	USA
	2009-2019
	Retrospective
	Physionet
	12325
	14.81%
	Sepsis-3
	ICU
	t6
	1
	DT
	NEWS, SIRS, qSOFA
	4
	0
	0
	0
	4
	0

	Liu et al 2022
	International journal of biomedical and health informatics
	China
	2001-2012
	Retrospective
	MIMICIII
	27040
	16.30%
	Sepsis-3
	ICU
	t0
	0
	XGB, RF, LSTM
	 
	63
	0
	0
	0
	0
	0

	Prasad et al 2023
	PLOS Digital Health 
	USA
	2014-2018
	Retrospective
	MIMIC, Local
	1860
	48.06%
	Rhee
	ED
	t0
	1
	LR
	qSOFA
	24
	1
	1
	0
	6
	0

	Liu et al 2023
	BMC Surgery
	China
	2001-2012
	Retrospective
	MIMICIII
	1672
	19.56%
	Sepsis-3
	ICU (Pancreatitis)
	t0
	0
	SVM, KNN, MLP, LR, GBDT, Adaboost
	 
	13
	2
	1
	4
	5
	0

	Kim et al 2023
	Journal of clinical medicine 
	SouthKorea
	2010-2019
	Retrospective
	Local
	27189
	23.79%
	Sepsis-3
	ICU
	t24
	1
	NN
	SOFA, qSOFA, NEWS
	24
	2
	1
	13
	8
	0

	Feng et al 2023
	Frontiers in Medicine
	USA
	2001-2012
	Retrospective
	Local, MIMIC-III, Phillips eICU
	293109
	12.55%
	ICD-9 or clinical suspicion of infection (Order of antibiotics or blood cultures)
	Mixed
	t1
	0
	DT, LR
	qSOFA
	125
	3
	1
	109
	11
	0

	Dai et al 2023
	IEEE journal of biomedical and health informatics
	Taiwan
	2009-2019
	Retrospective
	Physionet
	40336
	7.27%
	Sepsis-3
	ICU
	t6
	0
	LSTM
	TCN, SSP
	25
	6
	0
	12
	7
	0

	Rahman et al 2023
	International Conference on Advances in Intelligent Computing and Applications
	Bangladesh
	2001-2012
	Retrospective
	MIMICIII
	2741
	8.28%
	Sepsis-3
	ICU
	t0
	0
	ANN, RF
	SOFA, qSOFA, SIRS
	18
	7
	1
	2
	6
	0

	Sundas et al 2023
	International journal of Advanced Computer Science and Applications 
	India
	2016 - 2023
	Retrospective
	MIMICIII + SFUC
	112952
	3.25%
	Sepsis-3
	Mixed
	t24
	1
	DT
	SOFA< SIRS, MEWS, qSOFA
	6
	0
	0
	0
	6
	0

	Dou et al 2023
	Computers in biology and medicine 
	China
	2001-2012
	Retrospective
	MIMICIII, Physionet
	67559
	5.91%
	Sepsis-3
	ICU
	t6
	1
	Interpretable tree based feature generation pipeline
	qSOFA, SOFA
	50
	0
	0
	0
	0
	0

	Vallk et al 2023
	Scientific reports
	Sweden
	2012-2013
	Retrospective
	Local
	82852
	9.70%
	Sepsis-3
	Mixed
	t48
	0
	XGB, CPN
	NEWS
	18
	0
	1
	10
	6
	0

	Chen et al 2023
	Annals of Medicine
	China
	2015-2021
	Retrospective
	Local
	711
	35.16%
	Sepsis-3
	Liver Transplant recipients
	t0
	1
	LR, SVM, RF, GBM, ADA, GNB, MLP
	SOFA
	8
	0
	1
	1
	0
	0

	Yoon et al 2023
	Journal of Personalised Medicine
	SouthKorea
	2015-2017
	Retrospective
	Local
	989
	77.35%
	Expert
	ICU
	t0
	0
	LR
	SOFA, qSOFA, LR, APACHE
	4
	0
	0
	2
	2
	0

	Hou et al 2024
	Shock
	Taiwan
	2020-2022
	Retrospective
	Local
	60725
	2.22%
	Sepsis-3
	ED
	t0
	1
	LGBM
	NEWS, SIRS, SOFA, qSOFA
	30
	1
	0
	21
	8
	0

	Steinbach et al 2024
	Clinical Chemistry
	Germany 
	2014-2021
	Retrospective
	MIMIC, Physionet
	1425178
	0.34%
	ICD-10
	Mixed
	t6
	1
	RF
	PCT
	8
	2
	0
	6
	0
	0

	Song et al 2024
	Nursing in Critical Care
	China
	2011-2019
	Retrospective
	MIMICIV
	425737
	3.08%
	Sepsis-3
	ED
	t0
	0
	LR, XGB, Ensemble, RF
	ESI
	13
	2
	1
	0
	5
	1

	Kijpaisalratana et al 2024
	Internal Emergency Medicine
	Thailand
	2022-2023
	Cluster randomised
	Local
	13598
	4.74%
	Sepsis-3
	ED
	t0
	0
	RF
	MEWS, SIRS, qSOFA
	11
	3
	1
	0
	5
	1

	Knack et al 2024
	Annals of Emergency Medicine
	USA
	2020-2022
	Prospective
	Local
	2484
	11.07%
	ICD-10
	ED
	t0
	0
	LR, Physician
	Physician, SOFA, NEWS
	26
	3
	1
	13
	7
	0

	Das et al 2024
	International Journal of Data Science and Analytics
	Germany
	2009-2019
	Retrospective
	Physionet
	40336
	7.27%
	Sepsis-3
	ICU
	t4
	0
	AT-LSTM-SNN, AT-GRU-SNN, RF
	GB-Vital
	17
	4
	0
	7
	6
	0

	Buell et al 2024
	Critical Care Explorations
	USA
	2006-2018
	Retrospective
	Local
	4989
	26.40%
	Expert panel on chart review
	Mixed
	t6
	0
	GBM
	SIRS
	47
	4
	1
	33
	8
	0

	Chen et al 2024
	Journal of Intelligent Information Systems
	China
	2009-2019
	Retrospective
	Physionet
	40336
	7.27%
	Sepsis-3
	ICU
	t4
	0
	RF, LR, ERT, NB
	SOFA, qSOFA, SIRS
	40
	6
	0
	26
	8
	0

	Ji et al 2024
	Computational biology and Chemistry
	China
	2019-2021
	Retrospective
	Local, MIMIC-III
	47806
	11.32%
	Expert
	ED
	t0
	0
	LR
	NEWS, SIRS, SOFA, qSOFA
	7
	0
	0
	1
	6
	0

	Xia et al 2024
	Signa vitae
	China
	2017-2019
	Retrospective
	Local
	771
	72.50%
	Sepsis-3
	Mixed
	t24
	0
	random forest RF. linear discriminant analysis (LDA), support vector machine (SVM), autoencoder (AE), logistic regression using Lasso (LR Lasso), linear regression (LR), AdaBoost (AB), Gaussian process (GP), decision tree (DT), and naive Bayes (NB) classifiers
	APACHEII, qSOFA, BISAP
	8
	0
	1
	2
	5
	0





[bookmark: _Toc226550089]S9: Pooled performance of comparators 

	Comparator used
	Number of studies
	Pooled AUC( [95% CI], p value)

	Clinical decision support system
	40
	0.73
([0.70-0.76], p <0.001)

	Machine learning model
	10
	0.80
([0.74-0.86], p <0.001)

	Biomarker
	2
	0.77
([0.72-0.81], p <0.001

	Physician
	1
	0.90
([0.87-0.92], p <0.001)





[bookmark: _Toc226550090]S10: Funnel plot of standardised residuals

[image: A graph of funnel plot
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Funnel plot displaying standardised residual values versus standard error for all included studies. Plot is visually symmetric around the overall mean residual value (dashed black line), suggesting an absence of publication bias or small-study effects. This observation is confirmed by Egger's test (p = 0.757)

[bookmark: _Toc226550091]S11: Sensitivity analysis 

Leave-one-out sensitivity analysis using the inverse variance method, restricted maximum likelihood estimate for tau2 and calculation of I2 based on Q. 
	
	MD
	95%-CI
	p-value
	tau^2
	tau
	I^2

	Omitting 89
	0.1191
	[0.1180; 0.1202]
	0
	0.0074
	0.0861
	99.80%

	Omitting 135
	0.1409
	[0.1396; 0.1423]
	0
	0.0074
	0.0859
	99.70%

	Omitting 213
	0.1225
	[0.1214; 0.1237]
	0
	0.0071
	0.0843
	99.70%

	Omitting 243
	0.1195
	[0.1184; 0.1206]
	0
	0.0074
	0.0861
	99.80%

	Omitting 284
	0.1192
	[0.1181; 0.1204]
	0
	0.0074
	0.0862
	99.80%

	Omitting 300
	0.1142
	[0.1131; 0.1154]
	0
	0.0073
	0.0854
	99.70%

	Omitting 423
	0.1201
	[0.1190; 0.1212]
	0
	0.0073
	0.0856
	99.80%

	Omitting 469
	0.1193
	[0.1182; 0.1204]
	0
	0.0069
	0.0829
	99.80%

	Omitting 566
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 623
	0.1195
	[0.1184; 0.1206]
	0
	0.0074
	0.0861
	99.80%

	Omitting 625
	0.1195
	[0.1184; 0.1206]
	0
	0.0073
	0.0857
	99.80%

	Omitting 628
	0.1194
	[0.1182; 0.1205]
	0
	0.0073
	0.0856
	99.80%

	Omitting 737
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 826
	0.1197
	[0.1186; 0.1208]
	0
	0.0074
	0.0861
	99.80%

	Omitting 849
	0.1186
	[0.1175; 0.1197]
	0
	0.0073
	0.0857
	99.80%

	Omitting 863
	0.1194
	[0.1183; 0.1205]
	0
	0.0073
	0.0854
	99.80%

	Omitting 932
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 1000
	0.1195
	[0.1184; 0.1206]
	0
	0.0074
	0.0861
	99.80%

	Omitting 1017
	0.1192
	[0.1181; 0.1203]
	0
	0.0074
	0.0861
	99.80%

	Omitting 1021
	0.1192
	[0.1181; 0.1204]
	0
	0.0074
	0.0862
	99.80%

	Omitting 1265
	0.1206
	[0.1195; 0.1217]
	0
	0.0072
	0.0848
	99.80%

	Omitting 1349
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 1512
	0.117
	[0.1159; 0.1182]
	0
	0.0067
	0.082
	99.70%

	Omitting 1524
	0.1193
	[0.1182; 0.1204]
	0
	0.0073
	0.0855
	99.80%

	Omitting 1546
	0.1208
	[0.1197; 0.1220]
	0
	0.0074
	0.086
	99.80%

	Omitting 1608
	0.1191
	[0.1179; 0.1202]
	0
	0.0074
	0.0861
	99.80%

	Omitting 1610
	0.1193
	[0.1182; 0.1204]
	0
	0.0073
	0.0855
	99.80%

	Omitting 1675
	0.1207
	[0.1196; 0.1218]
	0
	0.0071
	0.0845
	99.70%

	Omitting 1729
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0861
	99.80%

	Omitting 1806
	0.1198
	[0.1186; 0.1209]
	0
	0.0074
	0.0862
	99.80%

	Omitting 1815
	0.1206
	[0.1195; 0.1217]
	0
	0.0071
	0.0844
	99.80%

	Omitting 1901
	0.1197
	[0.1186; 0.1208]
	0
	0.0073
	0.0853
	99.80%

	Omitting 1914
	0.1193
	[0.1182; 0.1204]
	0
	0.0074
	0.0861
	99.80%

	Omitting 1960
	0.1195
	[0.1184; 0.1206]
	0
	0.0074
	0.0859
	99.80%

	Omitting 2006
	0.1196
	[0.1185; 0.1207]
	0
	0.0068
	0.0824
	99.80%

	Omitting 2235
	0.12
	[0.1189; 0.1212]
	0
	0.0074
	0.0858
	99.80%

	Omitting 2848
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0861
	99.80%

	Omitting 2962
	0.1194
	[0.1183; 0.1205]
	0
	0.0073
	0.0857
	99.80%

	Omitting 4064
	0.1192
	[0.1181; 0.1203]
	0
	0.0067
	0.0817
	99.80%

	Omitting 4175
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 4245
	0.1193
	[0.1182; 0.1204]
	0
	0.0072
	0.0847
	99.80%

	Omitting 4469
	0.1116
	[0.1104; 0.1127]
	0
	0.007
	0.0838
	99.70%

	Omitting 4671
	0.1235
	[0.1223; 0.1246]
	0
	0.0074
	0.086
	99.70%

	Omitting 4756
	0.1195
	[0.1184; 0.1206]
	0
	0.0071
	0.0843
	99.80%

	Omitting 4853
	0.1046
	[0.1035; 0.1058]
	0
	0.0068
	0.0826
	99.60%

	Omitting 4855
	0.119
	[0.1179; 0.1201]
	0
	0.0073
	0.0857
	99.80%

	Omitting 4942
	0.1194
	[0.1183; 0.1205]
	0
	0.0072
	0.0851
	99.80%

	Omitting 4944
	0.1202
	[0.1191; 0.1213]
	0
	0.0073
	0.0852
	99.80%

	Omitting 5035
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 5210
	0.1194
	[0.1182; 0.1205]
	0
	0.0074
	0.0862
	99.80%

	Omitting 5646
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0857
	99.80%

	Omitting 6121
	0.1208
	[0.1197; 0.1219]
	0
	0.0073
	0.0853
	99.80%

	Omitting 6140
	0.1194
	[0.1183; 0.1205]
	0
	0.0074
	0.0859
	99.80%





[bookmark: _Toc226550092]S12: Ranked forest plot

[image: A graph of numbers and a graph of numbers
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Ranked forest plot that displays the relative treatment effects for every intervention in the network. Specifically visualising the "total effect" (network meta-analysis estimate) for all comparisons in the network relative to CDSS.


[bookmark: _Toc226550093]S13: League tables
League table of comparisons with mean AUC difference and 95% CI
	
	Comparator CDSS
	Comparator biomarker
	Comparator Regression
	Comparator Decision Tree
	Comparator Neural network
	Comparator physician
	Model Decision Tree
	Model Neural Network 
	Model Regrression 
	Model Naïve Bayes
	Model Supprt Vector Machine 
	Model Ensemble 

	Comparator CDSS
	Comp_CDSS
	0.026 (-0.113, 0.166)
	0.128 (0.020, 0.235)
	0.060 (-0.017, 0.137)
	0.113 (-0.084, 0.310)
	0.166 (-0.031, 0.362)
	0.122 (0.089, 0.156)
	0.119 (0.076, 0.163)
	0.106 (0.065, 0.146)
	0.071 (-0.020, 0.161)
	0.009 (-0.070, 0.088)
	0.158 (0.081, 0.235)

	Comparator biomarker
	-0.038 (-0.158, 0.081)
	Comp_biomarker
	0.090 (-0.066, 0.245)
	0.022 (-0.114, 0.159)
	0.075 (-0.150, 0.300)
	0.127 (-0.100, 0.355)
	0.084 (-0.034, 0.202)
	0.082 (-0.038, 0.201)
	0.067 (-0.055, 0.190)
	0.032 (-0.114, 0.179)
	-0.029 (-0.169, 0.111)
	0.119 (-0.020, 0.259)

	Comparator Regression
	-0.119 (-0.217, -0.020)
	-0.093 (-0.258, 0.073)
	Comp_Reg
	-0.059 (-0.171, 0.053)
	-0.006 (-0.220, 0.208)
	0.047 (-0.169, 0.262)
	0.003 (-0.095, 0.102)
	0.000 (-0.097, 0.097)
	-0.013 (-0.112, 0.085)
	-0.048 (-0.177, 0.081)
	-0.110 (-0.232, 0.012)
	0.039 (-0.083, 0.161)

	Comparator Decision Tree
	-0.062 (-0.136, 0.012)
	-0.035 (-0.187, 0.117)
	0.067 (-0.051, 0.184)
	Comp_DT
	0.052 (-0.152, 0.256)
	0.104 (-0.101, 0.309)
	0.061 (-0.013, 0.134)
	0.058 (-0.013, 0.129)
	0.044 (-0.029, 0.118)
	0.009 (-0.102, 0.121)
	-0.053 (-0.155, 0.050)
	0.096 (-0.007, 0.199)

	Comparator Neural network
	-0.097 (-0.247, 0.054)
	-0.071 (-0.270, 0.129)
	0.031 (-0.148, 0.210)
	-0.036 (-0.199, 0.126)
	Comp_NN
	0.069 (-0.175, 0.313)
	0.026 (-0.125, 0.176)
	0.022 (-0.126, 0.170)
	0.009 (-0.143, 0.161)
	-0.026 (-0.198, 0.146)
	-0.088 (-0.254, 0.079)
	0.061 (-0.105, 0.227)

	Comparator physician
	-0.128 (-0.277, 0.022)
	-0.101 (-0.303, 0.101)
	0.000 (-0.179, 0.180)
	-0.067 (-0.230, 0.096)
	-0.014 (-0.258, 0.230)
	Comp_physician
	-0.005 (-0.156, 0.145)
	-0.008 (-0.161, 0.144)
	-0.023 (-0.170, 0.125)
	-0.057 (-0.229, 0.115)
	-0.119 (-0.285, 0.048)
	0.030 (-0.136, 0.197)

	Model Decision Tree
	-0.122 (-0.156, -0.089)
	-0.096 (-0.233, 0.042)
	0.006 (-0.101, 0.114)
	-0.061 (-0.138, 0.016)
	-0.008 (-0.205, 0.188)
	0.044 (-0.153, 0.241)
	ML_DT
	-0.003 (-0.047, 0.042)
	-0.016 (-0.060, 0.028)
	-0.051 (-0.142, 0.039)
	-0.113 (-0.193, -0.034)
	0.036 (-0.045, 0.116)

	Model Neural Network 
	-0.119 (-0.162, -0.075)
	-0.093 (-0.230, 0.045)
	0.009 (-0.096, 0.114)
	-0.058 (-0.131, 0.015)
	-0.006 (-0.198, 0.186)
	0.047 (-0.150, 0.245)
	0.004 (-0.040, 0.048)
	ML_NN
	-0.013 (-0.061, 0.036)
	-0.048 (-0.142, 0.046)
	-0.110 (-0.192, -0.027)
	0.039 (-0.044, 0.122)

	Model Regrression 
	-0.105 (-0.145, -0.065)
	-0.079 (-0.220, 0.063)
	0.023 (-0.084, 0.130)
	-0.045 (-0.121, 0.031)
	0.008 (-0.189, 0.206)
	0.060 (-0.132, 0.252)
	0.017 (-0.026, 0.061)
	0.014 (-0.034, 0.063)
	ML_Reg
	-0.035 (-0.127, 0.057)
	-0.096 (-0.178, -0.015)
	0.052 (-0.030, 0.135)

	Model Naïve Bayes
	-0.071 (-0.155, 0.013)
	-0.045 (-0.204, 0.114)
	0.057 (-0.075, 0.189)
	-0.010 (-0.119, 0.098)
	0.042 (-0.168, 0.253)
	0.095 (-0.115, 0.305)
	0.051 (-0.034, 0.136)
	0.049 (-0.040, 0.137)
	0.035 (-0.052, 0.121)
	ML_NB
	-0.062 (-0.167, 0.043)
	0.087 (-0.025, 0.198)

	Model Supprt Vector Machine 
	-0.015 (-0.090, 0.060)
	0.011 (-0.143, 0.165)
	0.113 (-0.014, 0.239)
	0.045 (-0.056, 0.147)
	0.098 (-0.109, 0.305)
	0.151 (-0.056, 0.357)
	0.107 (0.031, 0.183)
	0.104 (0.025, 0.184)
	0.091 (0.013, 0.169)
	0.056 (-0.051, 0.163)
	ML_SVM
	0.143 (0.041, 0.244)

	Model Ensemble 
	-0.150 (-0.223, -0.077)
	-0.123 (-0.278, 0.031)
	-0.021 (-0.148, 0.106)
	-0.089 (-0.191, 0.014)
	-0.036 (-0.243, 0.171)
	0.016 (-0.191, 0.224)
	-0.027 (-0.104, 0.049)
	-0.030 (-0.110, 0.049)
	-0.044 (-0.123, 0.036)
	-0.079 (-0.193, 0.034)
	-0.141 (-0.243, -0.039)
	ML_ensemble



	Q-statistics`
	
	
	
	

	
	
	Q
	df
	P-value

	Within
	
	95718972
	26
	0

	Between
	
	2474966445
	190
	0

	Total
	
	2570685417
	216
	0



[bookmark: _Toc226550094]S14: Contribution matrices 
Contribution matrix to AUC of direct and indirect comparisons between models
1=CDSS, 2 = biomarker, 3 = comparator regression, 4 = comparator decision tree, 5 = comparator neural network, 6 = physician, 7 = model decision tree, 8 = model neural network, 9 = model regression, 10 = model naïve bayes, 11 = model support vector machine, 12 = model ensemble
	
	1-2
	1-3
	1-4
	1-5
	1-6
	1-7
	1-8
	1-9
	1-10
	1-11
	1-12
	2-3
	2-4
	2-5
	2-6

	direct
	0.001
	0.009
	0.012
	0.007
	0.001
	0.912
	0.676
	0.8
	0.664
	0.676
	0.802
	0.018
	0.038
	0.009
	0.001

	indirect
	0.999
	0.991
	0.988
	0.993
	0.999
	0.088
	0.324
	0.2
	0.336
	0.324
	0.198
	0.982
	0.962
	0.991
	0.999

	
	2-7
	2-8
	2-9
	2-10
	2-11
	2-12
	3-4
	3-5
	3-6
	3-7
	3-8
	3-9
	3-10
	3-11
	3-12

	direct
	0.593
	0.451
	0.094
	0.002
	0.001
	0.014
	0.368
	0.008
	0.001
	0.408
	0.551
	0.323
	0.002
	0.001
	0.011

	indirect
	0.407
	0.549
	0.906
	0.998
	0.999
	0.986
	0.632
	0.992
	0.999
	0.592
	0.449
	0.677
	0.998
	0.999
	0.989

	
	4-5
	4-6
	4-7
	4-8
	4-9
	4-10
	4-11
	4-12
	5-6
	5-7
	5-8
	5-9
	5-10
	5-11
	5-12

	direct
	0.007
	0.001
	0.376
	0.708
	0.466
	0.001
	0
	0.008
	0.001
	0.338
	0.695
	0.145
	0.003
	0.001
	0.02

	indirect
	0.993
	0.999
	0.624
	0.292
	0.534
	0.999
	1
	0.992
	0.999
	0.662
	0.305
	0.855
	0.997
	0.999
	0.98

	
	6-7
	6-8
	6-9
	6-10
	6-11
	6-12
	7-8
	7-9
	7-10
	7-11
	7-12
	8-9
	8-10
	8-11
	8-12

	direct
	0.338
	0.101
	0.737
	0.003
	0.001
	0.02
	0.697
	0.58
	0.672
	0.687
	0.349
	0.521
	0.479
	0.556
	0.376

	indirect
	0.662
	0.899
	0.263
	0.997
	0.999
	0.98
	0.303
	0.42
	0.328
	0.313
	0.651
	0.479
	0.521
	0.444
	0.624

	
	9-10
	9-11
	9-12
	10-11
	10-12
	11-12
	
	
	
	
	
	
	
	
	

	direct
	0.69
	0.544
	0.188
	0.608
	0.009
	0.29
	
	
	
	
	
	
	
	
	

	indirect
	0.31
	0.456
	0.812
	0.392
	0.991
	0.71
	
	
	
	
	
	
	
	
	





[bookmark: _Toc226550095]S15: Treatment rankings
Network meta-analysis ranking of interventions and SUCRA by parametric bootstrapping. 
[image: A group of graphs with text
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[bookmark: _Toc226550096]S16: Pooled AUC across prediction windows 

Pooled AUCs of individual machine learning models across varying prediction windows. Each node/diamond represents the pooled AUC at a given prediction window. The vertical lines represent the 95% confidence intervals. The red dotted line represents the smoothed pooled AUC value across all prediction windows. n, represents the total number of models included in the network. 
[image: ]

[bookmark: _Toc226550097]S17: Subgroup forest plot for model trained 

[image: A close-up of a document

AI-generated content may be incorrect.]Forest plot of mean differences in AUC stratified by best performing models 
 























[bookmark: _Toc226550098]S18: Subgroup forest plot for comparator used 
[image: A close-up of a document
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Forest plot of mean differences in AUC stratified by best performing models and comparator tested against. 

 

[bookmark: _Toc226550099]S19: Predictive ratios based on prevalence
Projected negative and positive predictive values of model performance at varying sepsis prevalence. Red dots = PPV with dashed lines showing 95% CI. Blue dots = NPV with dashed lines showing 95% CI
[image: A graph of a blue and red line
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[bookmark: _Toc226550100]S20: RoB assessment 
Evaluation of the quality, risk of bias and applicability of included studies
	 
	Model development: quality and applicability
	Model evaluation: risk of bias and applicability
	Overall 

	 
	Quality
	Applicability
	risk of bias
	Applicability
	Model Development
	Model evaluation

	Author
	Participants & data sources
	Predictors
	Outcome
	Analysis
	Participants & data sources
	Predictors
	Outcome
	Participants & data sources
	Predictors
	Outcome
	Analysis
	Participants and data sources
	Predictors
	Outcome
	Quality concerns
	Applicability
	Risk of Bias
	Applicability

	Barton 2019
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Unclear

	Delahunty 2019
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Fagerstrom 2019
	Unclear
	Low
	Low
	high
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	High
	Low
	High
	Low

	Scherpf 2019
	Unclear
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear.  
	Low
	Low
	Unclear
	Unclear
	Low
	Low
	Unclear
	Unclear
	Unclear
	Unclear

	Bedoya 2020
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	High
	Low
	Unclear
	Unclear
	Unclear
	Low
	Low
	Unclear
	Low
	High
	Unclear

	Burdick2020 
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Low
	High
	Low
	Low
	Low
	Unclear
	Low
	Low
	Unclear
	Low
	High
	Unclear

	Lauritsen 2020
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Yuan 2020
	Unclear
	Low
	Low
	high
	Low
	Unclear
	Unclear
	/
	/
	/
	/
	/
	/
	/
	High
	Unclear
	/
	/

	Chol 2020
	Low
	High
	Low
	Unclear
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low

	Lin 2021
	Low
	Low
	Unclear
	Low
	Low
	Unclear
	Unclear
	Low
	High
	Low
	Unclear
	Low
	Unclear
	Unclear
	Unclear
	Unclear
	High 
	Unclear

	Sung 2021
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Persson 2021
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Kwon 2021
	Low
	Unclear
	Low
	Unclear
	Low
	Unclear
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low

	Rosnati 2021
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear.  
	Low
	Low
	Unclear. 
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Shashikumar 2021
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Low
	Unclear
	Low
	Low

	Lind 2021
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Goh 2021
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low

	Cooper 2021
	Low
	Low
	High
	high
	Low
	Low
	Unclear
	Low
	Low
	High
	High
	Low
	Low
	Unclear
	High
	Unclear
	High
	Unclear

	Yu 2022
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low

	Rangan 2022
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	low
	Low
	Low
	Low
	Low
	Low
	Low

	Liu 2023
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Kijpaisalratna 2024
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low
	Unclear

	Dou 2023
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Liu 2022
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low 
	Unclear

	Vallk 2023
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low

	Kim 2023
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Prasad 2023
	Unclear
	Low
	Low
	Unclear
	Unclear
	Low
	Low
	Unclear
	Low
	Low
	High
	Unclear
	Low
	Low
	Unclear
	Unclear
	High
	Unclear

	Dai 2023
	Low
	Low
	Low
	LoW
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Chen 2024
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Song 2024
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low

	Ji 2024
	Low
	High
	Low
	Unclear
	Low
	Low
	Unclear
	Low
	High
	Low
	Low
	Low
	Low
	Unclear
	High 
	Unclear
	High 
	Unclear

	Hou 2024
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	Unclear
	Unclear
	Low
	Low
	Unclear
	High
	Unclear
	High 
	Low

	Buell 2024
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low

	Kijpaisalratna 2024
	/
	/
	/
	/
	/
	/
	/
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	/
	/
	Low
	Low

	Knack 2024
	Low
	Low
	Low
	Unclear
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Unclear
	Unclear
	Low

	Steinbach 2024
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low

	Lu 2019
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Shimabakuro 2017
	/
	/
	/
	/
	/
	/
	/
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	/
	/
	Low
	Unclearr

	Camacho-Cogollo 2022
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Sundas2023
	High
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low

	Xia 2024
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Unclear
	Low

	Calvert 2019
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	LowLow
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low

	Shashikumar 2021
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Yoon 2023
	Low
	Unclear
	Unclear
	High
	Low
	Low
	Unclear
	Low
	Unclear
	Unclear
	High
	Low
	Low
	Low
	High
	Unclear
	High
	Low

	Feng 2023
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low

	Chen 2023
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Mollura 2020
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	High
	Low
	High
	Low

	Das 2024
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Unclear
	Low
	Low
	Low

	El-rashidy 2022
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low
	Low

	Zhang 2021
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	High
	Low
	High
	Low

	Arnolds2022
	Low
	Low
	Unclear
	High
	Unclear
	Low
	Unclear
	Low
	Low
	Unclear
	High
	Unclear
	Low
	Unclear
	High
	Unclear
	High
	Unclear

	Hammoud 2020
	Low
	Low
	Low
	Unclear
	Low
	Low
	Unclear
	Low
	Low
	Low
	Unclear
	Low
	Low
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear

	Ashikur Rahman 2023
	Low
	Low
	Low
	High
	Low
	Low
	Low
	Low
	Low
	Low
	High
	Low
	Low
	Low
	High
	Low
	High
	Low



image6.png
Pooled AUC

0925

0.800

0875

0.850

0825

0.800

085

080

ors

or

065

0

n

Decision Tree (n=83)

t

Neural Networks (n=21)

2w

3

@5 6 B 10 12 24 e

095

LEY

085

080

09

08

07

08

0

n

Ensemble models (n=22)

Regression models (n=49)

2B 5 6 B0 12 24 e
Prediction Window

o7

or2

o068

08

07

08

0s

0

n

Naive Bayes (n=26)

2w

i

£

SVM (n=13)

w6

® 110 12 24 e




image7.png
Study Mean Difference

DT

Camacho-Cogollo et al. 2022
Feng et al. 2023

Yuan et al. 2020

Chen et al. 2024

Chen et al. 2023

Buell et al. 2024

Calvert et al. 2019

Lin et al. 2021

Dou et al. 2023

Yu et al. 2022

Xia et al. 2024

Barton et al. 2019
Sundas et al. 2023
Burdick et al. 2020
Shimabukuro et al. 2017
Liu et al. 2023

Rangan et al. 2022

Song et al. 2024
Steinbach et al. 2024
Kijpaisalratana et al. 2022
Hou et al. 2024

Liu et al. 2022
Kijpaisalratana et al. 2024
Delahanty et al. 2019

‘W

Mollura et al. 2020 —

Common effect model
Random effects model (HK)
Heterogeneity: /% = 99.9%, t° = 0.0082, p = 0

Ensemble
Lind et al. 2021

El-Rashidy et al. 2022

Goh et al. 2021

Common effect model

Random effects model (HK)

Heterogeneity: /2 = 75.2%, t° = 0.0013, p = 0.0178)

NN
Rosnati et al. 2021

Kim et al. 2023

Persson et al. 2021

Rahman et al. 2023

Shashikumar et al. 2021

Sung et al. 2021

Scherpf et al. 2019

Zhang et al. 2021

Kwon et al. 2021

Bedoya et al. 2020

Lauritsen et al. 2020

Fagerstrom et al. 2019

Das et al. 2024

Vallk et al. 2023

Dai et al. 2023

Common effect model

Random effects model (HK)
Heterogeneity: /= 99.3%, t° = 0.0038, p = 0

Reg
Prasad et al. 2023
Lu et al. 2019
Choi et al. 2020
Arnold et al. 2022 =
Cooper et al. 2021

Jiet al. 2024

Yoon et al. 2023
Hammoud et al. 2020
Shashikumar et al. 2021
Knack et al. 2024 -
Common effect model

I

i

=

H
H
H
H

t

N

ot

Random effects model (HK)

Heterogeneity: /= 97.7%, t° = 0.0059, p < 0.0001

Common effect model

Random effects model (HK)

Prediction interval —
T T 1

Heterogeneity: /> = 99.8%, ° = 0.6073-6260.1 0 0.1 0.2 0.3

T 1 1

MD

0.32
0.29
0.29
0.19
0.11
0.16
0.26
0.09
0.31
0.16
0.24
0.16
0.12
0.21
0.20
0.20
0.15
0.11
0.07
0.12
0.04
0.02
0.07
0.07
0.01
0.14
0.16

0.21
0.13
0.13
0.13
0.15

0.09
0.15
0.20
0.17
0.19
0.06
0.09
0.12
0.12
0.13
0.05
0.00
0.03
0.08
0.01
0.10
0.10

0.20
0.13
0.14
0.06
0.09
0.00
-0.01
0.04
0.08
-0.06
0.07
0.07

0.12
0.12

Test for subgroup differences (common effect): x5 = 2253.42, df = 3 (p = 0)
Test for subgroup differences (random effects): x5 = 12.36, df = 3 (p = 0.0062)

Weight

Weight

95%—Cl (common) (random)

[0.29; 0.35]
[0.29; 0.30]
[0.26; 0.33]
[0.18; 0.20]
[0.05; 0.17]
[0.14; 0.18]
[0.26; 027]
[007; 0.11]
[0.30; 0.32]
[0.14; 0.17]
[0.20; 0.28]
[0.15; 0.17]
[0.11; 0.13]
[0.20; 0.21]
[007; 0.33]
[0.17; 0.24]
[0.14; 0.16]
[0.10; 0.12]
[0.06; 0.08]
[0.10; 0.13]
[0.02; 0.05]
[0.01; 0.03]
[0.05; 0.09]
[007; 0.07]
[-0.08; 0.10]
[0.14; 0.14]
[0.12; 0.20]

[0.15; 0.27]
[0.11; 0.14]
[0.10; 0.17]
[0.12; 0.14]
[0.04; 0.26]

[0.08; 0.10]
[0.14; 0.16]
[0.16; 0.24]
[0.12; 0.23]
[0.18; 0.20]
[0.03; 0.08]
[007; 0.11]
[0.12; 0.12]
[0.10; 0.14]
[0.12; 0.13]
[0.04; 0.06]
[-0.01; 0.01]
[0.02; 0.04]
[0.07; 0.08]
[-0.00; 0.02]
[0.09; 0.10]
[0.06; 0.13]

[0.17; 0.23]
[0.07; 0.19]
[0.12; 0.17]
[-0.02; 0.14]
[0.06; 0.12]
[-0.01; 0.01]
[-0.05; 0.04]
[0.03; 0.05]
[0.08; 0.08]
[-0.10; -0.02]
[0.07; 0.07]
[0.01; 0.12]

[0.12; 0.12]
[0.10; 0.15]
[-0.05; 0.30]

0.1%
7.8%
0.1%
0.6%
0.0%
0.2%
5.1%
0.4%
1.2%
05%
0.1%
0.9%
0.8%
5.6%
0.0%
0.1%
0.5%
3.6%
1.2%
0.4%
0.4%
1.2%
0.2%
30.3%
0.0%
61.3%

0.0%
0.6%
0.1%
0.7%

1.0%
1.1%
0.1%
0.0%
1.2%
0.2%
0.3%
9.7%
0.4%
25%
0.9%
25%
0.8%
3.3%
1.1%
25.2%

0.1%
0.0%
0.2%
0.0%
0.2%
1.0%
0.1%
1.6%
9.4%
0.1%
12.7%

100.0%

1.9%
2.0%
1.9%
1.9%
1.7%
1.9%
2.0%
1.9%
2.0%
1.9%
1.8%
1.9%
1.9%
2.0%
1.2%
1.9%
1.9%
2.0%
2.0%
1.9%
1.9%
2.0%
1.9%
2.0%
1.5%

47.0%

1.8%
1.9%
1.9%

5.6%

1.9%
1.9%
1.9%
1.8%
2.0%
1.9%
1.9%
2.0%
1.9%
2.0%
1.9%
2.0%
1.9%
2.0%
1.9%

28.9%

1.9%
1.7%
1.9%
1.6%
1.9%
1.9%
1.8%
2.0%
2.0%
1.9%

18.5%

100.0%




image8.png
Study Mean Difference MD
Al i
Rosnati et al. 2021 0.09
Shashikumar et al. 2021 H 0.19
Scherpf et al. 2019 : 0.09
Lauritsen et al. 2020 H 0.05
Fagerstrom et al. 2019 - I 0.00
Liu et al. 2022 H 0.02
Das et al. 2024 H 0.03
Hammoud et al. 2020 H 0.04
Shashikumar et al. 2021 H 0.08
Dai et al. 2023 H 0.01
Common effect model [ 0.06
Random effects model (HK) < 0.06
Heterogeneity: /2 = 99.3%, t = 0.0082, p < 0.0001 H
Biomarker :
Kwon et al. 2021 0.12
Steinbach et al. 2024 H 0.07
Common effect model 0! 0.08
Random effects model (HK) —— e 0.9
Heterogeneity: /2 = 96.2%, 1 = 0.0015, p < 0.0001 H
cpss H
Camacho-Cogollo et al. 2022 { = 032
Feng et al. 2023 H 0.29
Yuan et al. 2020 [ 0.29
Prasad et al. 2023 = 0.20
Chen et al. 2024 H 0.19
Kim et al. 2023 1 0.15
Chen et al. 2023 0.11
Lind et al. 2021 0.21
Buell et al. 2024 3 0.16
Persson et al. 2021 P 0.20
Rahman et al. 2023 —— 0.17
Calvert et al. 2019 H 0.26
Lin et al. 2021 X 0.09
Luetal. 2019 - 0.13
Dou et al. 2023 H 0.31
Choi et al. 2020 0.14
Yu et al. 2022 § 0.16
Xia et al. 2024 [ 0.24
Arnold et al. 2022 T 0.06
Sung et al. 2021 H 0.06
Barton et al. 2019 0.16
Sundas et al. 2023 0.12
Zhang et al. 2021 0.12
Burdick et al. 2020 0.21
Cooper et al. 2021 0.09
Bedoya et al. 2020 0.13
Shimabukuro et al. 2017 0.20
Jietal. 2024 0.00
Yoon et al. 2023 -0.01
Liu et al. 2023 0.20
El-Rashidy et al. 2022 0.13
Goh et al. 2021 0.13
Rangan et al. 2022 0.15
Song et al. 2024 3 0.1
Kijpaisalratana et al. 2022 - 0.12
Hou et al. 2024 0.04
Kijpaisalratana et al. 2024 0.07
Vallk et al. 2023 0.08
Delahanty et al. 2019 0.07
Mollura et al. 2020 — 0.01
Common effect model ] 0.14
Random effects model (HK) © 0.15
Heterogeneity: /> = 99.8%, ©° = 0.0064, p = 0 H

H
Physician H
Knack et al. 2024 = -0.06

H
Common effect model i 0.12
Random effects model (HK) < 0.12
Prediction interval

I e

Heterogeneity: /° = 99.8%, ©*=04@#3, p6@ 0 02 04

Test for subgroup differences (common effect): 3 = 2821.31, df = 3 (p = 0)
Test for subgroup differences (random effects): x5 = 78.40, df = 3 (p < 0.0001)

Weight

Weight

95%—Cl (common) (random)

[0.08; 0.10]
[0.18; 0.20]
[0.07; 0.11]
[0.04; 0.06]
[-0.01; 0.01]
[0.01; 0.03]
[0.02; 0.04]
[0.03; 0.05]
[0.08; 0.08]
[-0.00; 0.02]
[ 0.06; 0.06]
[0.02; 0.10]

[0.10;
[0.06;
[0.07;

[-0.26;

0.14]
0.08]
0.09]
0.44]

[-0.10; -0.02]

[0.12; 0.12]
[0.10; 0.15]
[-0.05; 0.30]

1.0%
12%
0.3%
0.9%
25%
12%
0.8%
1.6%
9.4%
1.1%
20.0%

0.4%
12%
1.6%

0.1%
7.8%
0.1%
0.1%
0.6%
1.1%
0.0%
0.0%
0.2%
0.1%
0.0%
5.1%
0.4%
0.0%
1.2%
0.2%
0.5%
0.1%
0.0%
0.2%
0.9%
0.8%
9.7%
5.6%
0.2%
25%
0.0%
1.0%
0.1%
0.1%
0.6%
0.1%
0.5%
3.6%
0.4%
0.4%
0.2%
3.3%
30.3%
0.0%
78.3%

0.1%

100.0%

1.9%
2.0%
1.9%
1.9%
2.0%
2.0%
1.9%
2.0%
2.0%
1.9%

19.5%

1.9%
2.0%

3.9%

1.9%
2.0%
1.9%
9%
9%
9%
7%
8%
9%
9%
1.8%
2.0%
1.9%
17%
2.0%
1.9%
1.9%
1.8%
1.6%
1

1

9%

9%
1.9%
2.0%
2.0%
1.9%
2.0%
12%
1.9%
1.8%
1.9%
1.9%
1.9%
1.9%
2.0%
1.9%
1.9%
1.9%
2.0%
2.0%
15%

74.8%

1.9%

100.0%




image9.png
Predictive value

10

08

06

04

02

0.0

Projected predictive values

0.0

02

04

Prevalence

06





image1.png
Length of Stay

Sepsis onset

e
e O
e O

t24 t20 t16 t12 t8 t4 {0

F— Feature Window Q) Predictiontime —» Prediction Window, t (hours)




image2.png




image3.png
Standard Error

0.05 0.033 0.017 0

0.067

-2

Funnel Plot of Standardized Residuals

.. ..¢ 3..e..i ([ ]
°

-1 0 1

Observed Outcome




image4.png
Treatment

ML_SVM

Comp_biomarker

Comp_DT

ML_NB

ML_Reg

Comp_NN

ML_NN

ML_DT

Comp_Reg

ML_ensemble

Comp_physician

Estimates

0.009

0.026

0.060

0.071

0.106

0.113

0.119

0.122

0.128

0.158

0.166

95%C|

(-0.070, 0.088)

(-0.113,0.166)

(-:0.017,0.137)

(0020, 0.161)

(0.065, 0.146)

(-0.084,0.310)

(0.076,0.163)

(0.089, 0.156)

(0.020,0.235)

(0.081,0.235)

(-0.031,0.362)

T
0.125

T
0.05

T
0

T
0.05 0.1

LI N e
045 02 025 03 035




image5.png
Probabiity Probability

Probability

00 o8

00 08

00 08

Comp_CDSS omp_biomarker Comp_Rog Comp_oT Comp_AN
fs i3 fs is
i i i | PE
. . . .
omp_physician mL_DT ML_NN ML_Reg MLNB
—4 iy sl Pl i
. - . .
w_svm _ensomble
E g ©
4 gz

Rank




