Supplementary material A: Medline and Embase search terms and number of retrieved titles

	Medline 
	Embase

	Number of retrieved titles: 1029 
	Number of retrieved titles: 2736

	1. clinical prediction rule.mp. or Clinical Decision Rules/  
	1. clinical prediction rule.mp. or Clinical Decision Rule/ 

	2. Decision Support Systems, Clinical/ or Decision Support Techniques/ or decision support.mp.  
	2. Risk Assessment/ or risk prediction.mp. 

	3. Risk Assessment/ or risk prediction.mp.  
	3. Decision Support System/ 
or decision support technique.mp. 
4. Clinical decision rule/ or decision making/ or decision rule.mp
5. Medical decision making/
6. Clinical decision making/


	4. 1 or 2 or 3 
	7. 1 or 2 or 3 or 4 or 5 or 6

	5. "Fever of Unknown Origin"/ or Fever/ or fever without source.mp.  
	8. Fever/ or fever without source.mp. 
9. fever of unknown origin.mp 

	6. Bacterial Infections/ or serious bacterial infection.mp. or Bacteremia/  
	10. Bacterial Infection/ 
11. Infection/ or serious infection.mp  

	7. Sepsis/  
	12. Sepsis/ 

	8. 5 or 6 or 7 
	13. 8 or 9 or 10 or 11 or 12 

	9. 4 and 8 
	14. 7 and 13 

	10. limit 9 to (english language and "all child (0 to 18 years)") 
	15. limit 9 to (English language and (infant <to one year>) or child <unspecified age> or preschool child <1 to 6 years> or school child <7 to 12 years> or adolescent <13 to 17 years>)) 




Supplementary material B. Causal directed acyclic graph (DAG) variable dictionary
	ID number
	Name
	Variable type
	Parents in DAGs
	Description

	Summary nodes
	
	
	
	

	s1
	Background factors
	NA
	None
	Patient-specific factors, such as patient demographics (e.g. age, sex), medical history, vaccination status, infection exposures, and/or setting-specific factors, such as season, location of residence (e.g. region, country)

	s2
	Infection status and host response
	NA
	Fig 1. Background factor

	A latent concept (i.e. cannot be directly observed) describing the mechanisms of a pathogenic organism infecting a specified site and causing disease. Clinical prediction models aim to identify an individual’s risk or probability of the true presence of infection.

	s3
	Symptoms/signs (t-1, t)
	NA
	Fig 1. Background factor, Infection status and host response

Fig 6. For (t-1): Presence of target infection/s (t-1), Focal/systemic inflammation (t-1), Background factors

For (t): Presence of target infection/s (t-1), Focal/systemic inflammation (t), Background factors, Presence of target infection/s (t)
	Patient features that are either reported as a history of the presenting complaint (i.e. symptoms) or are observed on clinical examination on presentation (i.e. signs)

	s4
	Operational factors
	NA
	Fig 1. Background factor
	System or process factors that may influence the feasibility, acceptability, quality and/or outcome of an intervention and/or investigation

	s5
	Management decisions/interventions (t-1, t)
	NA
	Fig 1. Background factor, Symptom/sign, Operational factor

Fig 6. For (t-1): Susceptibility to infection progression, Symptoms/signs (t-1), Background factors

For (t): Susceptibility to infection progression, Symptoms/signs (t-1), Background factors
	Caregiver or clinician decision to perform intervention, such as presenting for medical assessment, administration of medication or other therapy, ordering of investigation or other testing

	s6
	Investigation results
	NA
	Fig 1. Background factor, Infection status and host response, Operational factor Management decisions/interventions 

Fig 6. Presence of target infection/s (t-1), Susceptibility to infection progression, Management decisions/interventions (t-1), Management decisions/interventions (t), Background factors, Presence of target infection/s (t)
	Results of investigations (e.g. site-specific specimen collection for microscopy/culture/PCR, blood inflammatory markers, imaging) that provide information on the potential pathology causing signs/symptoms and clinical picture of patient

	s7
	Diagnostic outcomes
	NA
	Fig 1. Background factor, Symptom/sign, Operational factor, Investigation result

Fig 6. Symptoms/signs (t), Investigation results, Symptoms/signs (t-1)
	Diagnosis or exclusion of a suspected infection by the treating clinician based on available evidence and often in relation to condition-specific diagnostic criteria

	DAG nodes
	
	
	
	

	d1
	Age
	Background factors
	None 
	Patient age at time of presentation, often categorised by age group relevant to risk of infection (neonate, infant, child, adolescent)

	d2
	Sex
	Background factors
	None
	Patient sex at birth

	d3
	Medical complexity/comorbidity
	Background factors
	Fig 4. Geographical setting, Age
	Known previous or current medical conditions that may influence the risk of infection, such as underlying anatomical abnormalities, immune deficiencies, premature birth

	d4
	Geographical setting
	Background factors
	None
	Geographical location (e.g. country, region), which may influence epidemiological or healthcare context 

	d5
	Temporal setting
	Background factors
	Fig 4. Geographical setting
	Time period, such as season or year, which may influence epidemiological or healthcare context 

	d6
	Clinical setting of presentation
	Background factors
	Fig 4. Geographical setting, Age, Medical complexity/comorbidity
	Type of healthcare setting, such as ambulatory or primary care, emergency department

	d7
	Antibiotics prior to presentation
	Management decisions/interventions
	Fig 4. Medical complexity/comorbidity
	Administration of antibiotics within a specified timeframe (typically <7 days) prior to patient presentation to a clinical setting for assessment 

	d8
	Recent antipyretics/analgesia
	Management decisions/interventions
	Fig 4. Age
	The administration of medications that reduce fever and/or pain within a timeframe in which the medication effect may still be active on presentation to a clinical setting for assessment

	d9
	Presence of target infection/s (t-1, t)
	Infection status and host response
	Fig 4. Antibiotics prior to presentation, Medical complexity/comorbidity, Age, Sex, Clinical setting of presentation, Geographical setting, Temporal setting

Fig 6. For (t-1): Susceptibility to infection progression, Background factors, Pathogen exposure,

For (t): Susceptibility to infection progression, Background factors, Management decisions/interventions (t-1), Presence of target infection/s (t-1)
	The latent concept of a pathogenic organism infection a specific body site and causing disease

	d10
	Fever characteristics
	Symptoms/signs
	Fig 4. Recent antipyretics/analgesia,  Age,  Presence of target infection/s (t)
	An elevated body temperature above the normal physiological range and its characteristics, including duration, frequency, and maximum height, and when/how the temperature is measured

	d11
	Evidence of focal signs of infection
	Symptoms/signs
	Fig 4. Presence of target infection/s (t), Age
	Clinical findings indicating infection at a specific anatomical site, e.g. erythema, pain, swelling, warmth 

	d12
	Appearance on presentation
	Symptoms/signs
	Fig 4. Presence of target infection/s (t), Antibiotics prior to presentation, Age,  Fever characteristics, Evidence of focal signs of infection,  Recent antipyretics/analgesia
	Clinician’s impression of a patient’s overall general condition, based on observable features such as alertness, irritability, physiological parameters. This assessment may be based on clinician judgement or derived from formal assessment or grading tools 

	d13
	Timing of antibiotic administration on presentation
	Management decisions/interventions
	Fig 4. Appearance on presentation, Evidence of focal signs of infection,  Medical complexity/comorbidity,
	The timing of antibiotic administration in relation to other management/intervention decisions, such as before or after specimen collection

	d14
	Setting-specific factors
	Operational factors
	Fig 4. Clinical setting of presentation, Geographical setting,  Temporal setting
	Operational factors specific to the geographical, temporal or clinical setting of presentation that may influence the feasibility, acceptability, quality and/or outcome of an intervention and/or investigation, such as local practice guidelines, laboratory reference standards, or diagnostic criteria

	d15
	Decision to perform investigation
	Management decisions/interventions
	Fig 4. Evidence of focal signs of infection, Appearance on presentation, Age,  Setting-specific factors, Timing of antibiotic administration on presentation, Fever characteristics,  Medical complexity/comorbidity, Antibiotics prior to presentation
	A clinician’s decision whether or not to perform a specific investigation in an individual patient

	d16
	Quality/quantity of specimen/s
	Operational factors
	Fig 4. Sex, Age
	Operational factors that influence the ability to obtain a (sterile) specimen free from potential contaminants and/or in sufficient quantity to produce an interpretable result

	d17
	Test result availability
	Operational factors
	Fig 4. Decision to perform investigation, Quality/quantity of specimen/s
	The availability of investigation results for clinical use and/or data capture   

	d18
	Bacterial growth/detection on culture/PCR
	Investigation results
	Fig 4. Presence of target infection/s (t), Quality/quantity of specimen/s, Antibiotics prior to presentation, Timing of antibiotic administration on presentation, Test result availability,  Age
	Characteristics of specimen testing (culture or PCR) to detect the presence of bacteria, including type and quantity of organism/s 

	d19
	Evidence of local inflammation on microscopy
	Investigation results
	Fig 4. Quality/quantity of specimen/s, Timing of antibiotic administration on presentation, Age,  Test result availability, Presence of target infection/s (t)
	Characteristics of specimen testing (microscopy) to detect inflammatory cells, including presence, type and quantity 

	d20
	Additional investigations
	Investigation results
	Fig 4. Presence of target infection/s (t), Test result availability, Age
	Characteristics of additional investigations performed during patient assessment, such as blood biomarkers, viral testing, radiography

	d21
	Diagnosis of infection
	Diagnostic outcomes
	Fig 4. Evidence of focal signs of infection, Bacterial growth/detection on culture/PCR Evidence of local inflammation on microscopy, Additional investigations, Medical complexity/comorbidity, Setting-specific factors
	The diagnosis or exclusion of a suspected infection by the treating clinician

	d22
	Pathogen exposure
	Infection status and host response
	Fig 6. Background factors
	Contact with an infectious agent or a source of infection that may result in transmission and subsequent disease

	d23
	Susceptibility to infection progression
	Infection status and host response
	Fig 6. Background factors
	The propensity of the host to progression of the infection if exposed to a pathogen, which may be higher if the child is younger, has impaired immunity or underlying conditions

	d24
	Focal/systemic inflammation (t-1, t)
	Infection status and host response
	Fig 6. For (t-1): Susceptibility to infection progression, Presence of target infection/s (t-1)

For (t): Susceptibility to infection progression, Management decisions/interventions (t-1), Presence of target infection/s (t)
	Activation of the innate and adaptive immune system due to detection of a pathogen at one or more body site/s, with the release of inflammatory mediators causing local and/or systemic responses








Supplementary material C. Clinical prediction model derivation and performance characteristics, missing data handling, by model algorithm presentation type

	1st Author (ref) 
	Eligible participant exclusion from derivation cohort if missing data
	Model development 
	Internal and/or external model validation 
	Model able to predict likelihood of target outcome when missing data
	Model able to allocate to off-target outcome groups when missing data
	Model presented within study publication
	Performance characteristics

	Rule-based models
	

	Baker107
	N
	Not described
	N
	N
	Y
	Y
	Se 98
Sp 42
PPV 14
NPV 99.7

	Baskin109
	N
	Not described
	N
	N
	Y
	Y
	Se NC
Sp NC
PPV NC
NPV 95

	Berkowitz40
	N
	Multivariate stepwise discriminant analysis
	N
	N
	Y
	Y
	Se 60
Sp 90
PPV 22
NPV 98

	Bonadio108
	N
	Not described
	N
	N
	Y
	Y
	Se 96
Sp 28
PPV 5.9
NPV 99.3

	Broner41
	N
	Univariate analysis (Chi-squared) to identify individual predictor, then combined
	N
	N
	N
	Y
	Se 100
Sp 49
PPV 20.8
NPV 100

	Burstein96
	Y
	Based on previous work54
	N
	N
	Y
	Y
	Se 100
Sp 46
PPV 5.1
NPV 100

	Crain91
	N
	Exact probability test of individual variables, then combined
	N
	N
	Y
	Y
	Se 100
Sp 82
PPV 18.5
NPV 100

	Crocker52
	Y
	Multivariate linear regression analysis
	N
	N
	N
	Y
	Se 62
Sp 78
PPV 36
NPV NC

	Dagan104
	N
	Based on group’s previous studies
	N
	N
	Y
	Y
	Se 95.6
Sp 68.1
PPV 24.7
NPV 99.3

	Dorney98
	N
	Not described
	N
	N
	Y
	Y
	Se NC
Sp NC
PPV NC
NPV 100

	Goh115
	N
	Multiple logistic regression analysis with backward elimination
	N
	N
	Y
	Y
	Se 100
Sp 41
PPV 30
NPV 100

	Herr49
	Y
	Not described
	N
	N
	Y
	Y
	Se 100
Sp 35
PPV 14.8
NPV 100

	Marom101
	Y
	Not described
	N
	N
	Y
	Y
	Se 99
Sp 59
PPV 48.6
NPV 99.4

	Olaciregui106
	Y
	Multiple logistic regression analysis
	N
	N
	Y
	Y
	Se 96
Sp 35
PPV 32
NPV 96

	Poirier67
	Y
	Not described
	N
	N
	Y
	Y
	Se 95.1
Sp 32.9
PPV 16
NPV 98.1

	Vorwerk65
	Y
	Univariate analysis (Mann Whitney U/Chi-squared) of individual variables, then combined
	N
	N
	N
	Y
	Se 5.3
Sp 99.2
PPV 40
NPV 91

	SDT-based models
	

	Bachur100
	N
	Binary recursive partitioning analysis 
	IV
	N
	Y
	Y
	Se 82
Sp 76
PPV 21
NPV 98.3

	Berger47
	Y
	Logistic regression analysis
	N
	N
	N
	Y
	Adequacy of fit for different probabilities described

	Burstein97
	Y
	Classification and regression tree analysis
	IV
	N
	Y
	Y
	Se 100
Sp 83.8
PPV 10.7
NPV 100
AUROC 0.92

	Feildel‐Fournial99
	N
	Multinomial logistic model and knowledge-based methods to inform order of rule
	IV
	N
	Y
	Y
	Se 100
Sp 73.9
PPV 3.9
NPV 100
AUROC 0.885

	Gomez92
	N
	Polychotomous logistic regression and expert knowledge to inform flow-chart
	N
	N
	Y
	Y
	Se 87.7
Sp 47.7
PPV 3.8
NPV 99.4

	Kupperman54
	Y
	Binary recursive partitioning analysis 
	IV
	N
	Y
	Y
	Se 98.8
Sp 63.1
PPV 21
NPV 99.8

	Leroy61
	N
	Backward stepwise multilevel logistic regression 
	EV
	N
	N
	Y
	Se 96
Sp 73
PPV 42
NPV 100
AUROC 0.94

	Mintegi51
	Y
	Based on previous work by group92
	N
	Y
	Y
	Y
	Se 97.9
Sp 45.3
PPV 7.4
NPV 99.8

	Nguyen95
	Y
	Update of Rochester protocol104 with age and temperature
	N
	Y
	Y
	Y
	For 7-28 day olds, (29-60 day olds also reported)
Se 96.7
Sp 31.7
PPV 6.6
NPV 99.5

	Pantell43
	N
	Logistic regression analysis then binary recursive partitioning analysis
	N
	Y
	Y
	Y
	Se 93.6
Sp 35
PPV 2.9
NPV 99.6

	Velasco94
	Y
	Forward and backward stepwise multivariate logistic regression analysis
	N
	N
	Y
	Y
	Se 100
Sp 26.7
PPV 8.71
NPV 100

	Van den Bruel42
	N
	Binary recursive partitioning analysis
	IV
	N
	Y
	Y
	For one classification tree: 
Se 96.8
Sp 88.5
PPV 6.2
NPV 100

	Yin53
	Y
	Stepwise regression analysis
	IV
	Y
	Y
	Y
	Se 95.3
Sp 68.1
PPV 35.8
NPV 98.7

	Score-based models
	

	Aronson48
	Y
	Weighted multiple logistic regression 
	IV
	N
	Y
	Y
	For score >=2 
Se 98.8
Sp 31.3
PPV NC
NPV NC
AUROC 0.83

	Bleeker111
	N
	Multivariate logistic regression analysis
	N
	N
	N
	Y
	AUROC 0.83

	Bleeker112
	N
	Multivariate logistic regression model with backward selection
	N
	N
	N
	Y
	AUROC 0.86

	Bonadio68
	N
	Stepwise discriminant analysis
	N
	N
	N
	Y
	Based on score >=7
Se 76
Sp 75
PPV NC
NPV 96

	Brent69
	Y
	Backwards stepwise logistic regression 
	IV
	N
	N
	Y
	AUROC 0.77

	Lacour50
	N
	Forward stepwise multiple regression analysis 
	IV
	N
	N
	Y
	For lab score ³3
Se 94
Sp 81
PPV 64
NPV 98

	Li102
	N
	Stepwise multivariate logistic regression analysis
	N
	N 
	N
	Y
	AUROC 0.848

	Urbane59
	Y
	Stepwise logistic regression (forward, backwards and bidirectional)
	IV and EV
	N
	N
	Y
	For score <=3(low risk)
Se 94
Sp 33
PPV 30
NPV 95
AUROC 0.768

	Statistical models
	

	Chang46
	Y
	Multivariate analysis
	N
	N
	N
	N
	AUROC 0.844

	Craig55
	N
	Multinomial logistic regression analysis with backward elimination
	IV
	N
	N
	Y
	AUROC 0.80 for UTI, 0.84 for pneumonia, 0.88 for bacteremia

	Hagedoorn57
	N
	Multivariate logistic regression 
	IV and EV
	N
	N
	Y (table with coefficients provided, rule not explicitly stated)
	AUROC 0.84

	Irwin110
	N
	Forward stepwise method then multinomial logistic regression analysis 
	IV
	N
	N
	Y (table with coefficients provided, rule not explicitly stated)
	AUROC 0.84 for pneumonia, 0.77 for other SBIs

	Isaacman56
	N
	Multivariate logistic regression analysis 
	EV
	N
	N
	Y
	AUROC 0.8348

	Nijman60
	N
	Polytomous multivariable regression analysis 
	IV and EV
	N
	N
	Y
	AUROC 0.81 for pneumonia, 0.86 for other SBIs

	Nijman113
	Y
	Multivariable logistic regression analysis 
	N
	N
	N
	N
	AUROC 0.83

	Nijman114
	Y
	Polytomous multivariable regression analysis
	N
	N
	N
	Y
	AUROC 0.86 for pneumonia, 0.83 for other SBIs

	Pinto105
	Y
	Binary logistic regression and backwards elimination
	N
	N
	N
	Y
	For cut off of 80
Se 87.7
Sp 70.1
AUROC 0.877

	Roukema70
	N
	3 models: 1) polytomous logistic regression analysis, 2) sequential dichotomous logistic regression analysis, 3) separate dichotomous logistic regression analysis 
	IV
	N
	N
	N
	AUROC 0.82 for pneumonia, 0.69 for OSBI, 0.73 nSBI (polytomous model)

	Vujevuc103
	N
	Logistic regression
	N
	N
	N
	N
	For model 10 with cut off probability 40%
Se 74.3
Sp 88.3
PPV 80
NPV 85

	Machine-learned models
	

	Ballard44
	N
	2 regression based models (logistic regression and LASSO) and 3 tree-based models (decision tree, random forest and XGBoost)
	IV
	Y
	Y
	N
	Performance of XGBoost: precision recall curve 0.29, AUROC 0.84

	Chong45
	Y
	Autoscore methodology (combined machine-learning and logistic regression)
	IV
	N
	N
	N
	Performance of FIRST+ with risk estimate of ³15%
Se 81.8
Sp 65.6
PPV 40.4
NPV 92.7
AUROC 0.87

	Lee/58
	N
	Random Forest Machine Learning 
	IV and EV
	Y
	Y
	N
	AUROC 0.964

	Ramgopal66
	Y
	Multivariable logistic regression then Random Forest Machine Learning 
	IV
	N
	N
	N
	Performance of random forrest model
Se 100
Sp 81.8
PPV 36.3
NPV 100
AUROC 1.0

	Tsai93
	N
	Logistic regression and machine-learned Support Vector Machines 
	IV
	N
	N
	N
	Se 92
Sp 96
PPV 1.3
NPV 99.3
AUROC 0.768

	Yaeger64
	Y
	Logistic regression and machine-learned models (Random Forest, Earth, generalised additive models and generalised linear models)
	IV
	Y
	Y
	N (Code available online)
	For risk estimate threshold of 0.01 Super learner:
Se 95.6
Sp 73.6
PPV 23.1
NPV 99.5
AUROC 0.956

	Yaeger63
	N
	Logistic regression and machine-learned models (Random Forest, Earth, generalised additive models and generalised linear models) 
	IV
	Y
	Y
	N (Code available online)
	For risk estimate threshold of 0.03 Super learner:
Se 97.4
Sp 53.0
PPV 3.4
NPV 99.9
AUROC 0.819

	Yang62
	N
	Machine-learned deep feed-forward neural network 
	IV
	N
	N
	N (Code available online)
	Se 100
Sp 54
PPV 5
NPV 100
AUROC 0.87



Abbreviations: AUROC area under the receiver operator characteristic curve; EV external validation; IV internal validation; N No; NPV negative predictive value; PPV positive predictive value; Se sensitivity; Sp specificity; Y Yes

To note: italicised performance characteristics calculated using 2x2 tables constructed based on available study data



