Additional File 1: Table S1: Summary of excluded studies
	Total studies
	47*

	Reason for exclusion- can be more than one
	No of Studies

	Cohort not representative of children with malaria
	16

	Predominantly adults
	14

	Microbiological data incomplete or not reported
	8

	Unable to extract relevant data
	7

	Data published elsewhere
	6

	Not sub-Saharan Africa
	4


Table S2: Excluded studies referring to malaria and invasive bacterial infection
	Author
	Location
	Study Type; Primary inclusion criteria. Hospital type
	No patients with malaria (slide +ve)
	No of patients with IBI
	Prevalence of concomitant IBI
	Comments
	Reason for Exclusion

	
	
	
	
	
	
	
	

	Akpede 1[]


	Benin City, Nigeria
	PCS; Fever without localizing signs. 

Urban TH
	446
	67
	43/446 (9.6%)


	Excluded: severe malnutrition, fever >7days
	Data published elsewhere

	Akpede2[]

	Benin City, Nigeria
	PCS; Fever without localising signs. 

Urban TH
	116
	14
	
	
	Data published elsewhere

	Ammah 3[]

	Buea & Tiko, Cameroon
	PCS; Fever with diarrhoea, headache, joint pain or nausea. Urban THs
	115
	NR
	17% had concomitant S.typhi and malaria
	Stool cultures included
	Mostly adults. Microbiology data incomplete

	Anderson 4[]

	Jakarta, Indonesia
	PCS; Fever. Urban TH
	12
	186
	NR
	
	Not SSA. Mostly adults. Unable to extract relevant data

	Archibald 5[]

	Lilongwe, Malawi
	PCS; Fever & prescription of anti-microbials by HCP. Urban RH
	13
	35
	NR
	During dry season. 28% HIV positive. 
	Unable to extract relevant data

	Ayoola 6[]

	Ibadan, Nigeria
	PCS; Fever. Urban TH
	47
	39
	16/47 (34%)


	
	Data published elsewhere

	Blomberg 7[]

	Dar es Salam, Tanzania
	PCS; 

Fever or IMCI danger signs. Urban TH
	354


	255


	NR
	50% hospital acquired IBI. No data on prevalence
	Unable to extract relevant data

	Brent 8[]

	Kilifi, 

Kenya
	Sub-analysis from PCS9[]
. Salmonella spp blood culture positive. Rural DH
	128 with recent malaria 
	161
	58/128 (45.3%)
	NTS associated w anaemia & recent malaria (HRP2 positive, slide negative)
	Cohort selected for salmonella IBI

	Calis 
 ADDIN EN.CITE 
[10]

	Blantyre and Chikwawa, Malawi
	Prospective case-control study; Severe anaemia. Urban referral hospital and rural district hospital
	226
	54
	10.1%


	High prevalence of HIV
	Cohort selected for all cause severe anaemia

	Campbell 11[]

	Bamako, 

Mali
	RCS; Hospitalized children. Urban TH
	427 
	98
	98/427 (23%)
	High mortality rate.  Diagnosis of IBI clinical
	Microbiology data incomplete 

	Cheesborough 12[]

	Kimpese,

DR Congo
	RCS; Persistent fever (5d or more) without localising signs. Rural MH
	44
	55
	14/44 (31.8%)
	Excluded children with high parasitemia. Many prior antimalarial Rx
	Cohort selected for salmonella IBI

	Commey 13[]

	Accra, 

Ghana
	RCS; Severe malaria w persistent fever (5d or more). Urban TH
	33
	19
	19/33 (57.6%)
	
	Cohort selected for IBI

	Crump 
 ADDIN EN.CITE 
[14]

	Moshi, Tanzania
	PCS; Fever or history of fever in last 48hrs. Urban RH
	6
	20
	NR
	Low transmission area. Over diagnosis of malaria
	Unable to extract relevant data

	Dougle 15[]

	Mumias, Kenya
	PCS. Fever. Rural DH
	25
	51
	1/25 (4%)
	
	Mostly adults

	Duggan 
 ADDIN EN.CITE 
[16]

	Ilesa, 

Nigeria
	RCS; Typhoid or paratyphoid blood cx positive. Rural MH
	10
	97
	NR
10.3% IBIs had malaria parasitaemia
	Lots of pre-hospital Rx. Increase mortality associated with anaemia. 
	Cohort selected for salmonella IBI

	Dzeing-Ella 
 ADDIN EN.CITE 
[17]

	Libreville, Gabon
	PCS; Severe malaria (one or more features present). Urban RH
	NR
	NR
	NR
	
	Microbiological data absent

	Edwards 18[]

	Fajara, Gambia
	Retrospective molecular analysis; Children with SM or UM. Three sites 40k radius of Banjul
	250
	0
	0
	Children with low parasite counts and suspected IBI excluded. Low transmission area. Used PCR to detect bacterial DNA. 
	Cohort not representative of children with malaria and IBI

	Endeshaw 19[]

	Gonder, Ethiopia
	RCS; severe or complicated malaria. Urban TH
	104
	15
	14%
	78% of patients no previous exposure to malaria. High mortality
	Mostly adults



	Enwere 20[]

	Basse and Bansang, Gambia
	RCS; Outpatients with signs of ALRI or admissions w signs of IBI. Rural health centre & DH
	302 (includes HRP2

positive cases)
	295
	197/302= 65%


	Sub-analysis of pneumococcus vaccine trial. 
	Cohort selected for IBI

	Giha 
 ADDIN EN.CITE 
[21]

	Gedarif, Sudan
	PCS; Malaria. 

Urban RH
	2488

110 (severe malaria)
	NR
	NR
	
	Microbiological data absent

	Graham 22[]

	Blantyre, Malawi
	RCS; Blood culture positive. Urban RH
	123

(82 NTS)
	403

(226 NTS)
	NR
82/226 NTS (36.3%)


	Recent malaria not included. Blood cx often delayed in slide positive kids.
	Cohort selected for invasive NTS

	Green 23[]

	Zaire
	RCS; suspected salmonellosis. Rural MH
	NR
	206
	NR
	Case fatality 66% in <6m
	Cohort selected for salmonella IBI.  Unable to extract relevant data

	Gwer 24[]

	Kilifi, 

Kenya
	RCS; Severe malaria. Rural DH 
	1516

(3493 w features of SM)
	83
	83/1516 = 5.5%
	Strong association with mortality even if accounting for co-morbidities
	Data published elsewhere

	Honnas 25[]

	Mumias, Kenya
	PCS; Clinical symptoms suggestive of meningitis. Rural DH
	13
	NR
	NR
41% patients had malaria parasitemia
	Malaria did not contribute to higher mortality
	Cohort selected for meningitis. Mostly adults 

	Igharo 26[]

	Ikare Akoko, Nigeria
	PCS; Fever suggestive of malaria or typhoid. Urban RH
	88
	NR
	NR
18.4% malaria typhoid co-infection
	Widal test used to diagnose S.typhi
	Microbiological data absent. Mostly adults

	Issifou 
 ADDIN EN.CITE 
[27]

	Lamberene & Libreville, Gabon
	RCS; Hospitalised malaria. Urban RH and rural DH
	2235
	NR
	NR
	
	No blood cultures

	Lepage 28[]

	Kigali, Rwanda
	PCS; Febrile presentations. Outpatient clinic
	NR
	112
	NR
26.9% IBIs parasitaemic
	
	Cohort selected for IBI

	Nesbitt 29[]

	Nairobi, Kenya
	Case control study; Salmonella septicaemia. Urban TH
	10
	60
	NR
19% NTS IBIs parasitaemia
	81% salmonella IBIs in malaria endemic areas. No typhoid patients had malaria.
	Cohort selected for salmonella IBI

	Lesi 30[]

	Lagos, Nigeria
	PCS; Cerebral malaria. Urban TH
	107
	NR
	NR
	IBI not recorded
	Unable to extract relevant data

	Manning 
 ADDIN EN.CITE 
[31]

	Madang, Papua New Guinea
	RCS; Severe malaria (as defined by the WHO). Rural RH
	340
	2 
	2/258  (0.8%)
	Candida  and Klebsiella isolated. Not all patients had blood cultures. P.vivax cases included. 
	Not SSA

	Nsutebu 
 ADDIN EN.CITE 
[32]

	Yaounde, Bonanjo & Tiko, Cameroon
	PCS; Fever and suspected typhoid. Urban RHs
	94
	5
	0
	
	Mostly adults. Cohort selected for typhoid

	O’Dempsey 33[]

	Upper River, Gambia
	PCS; Possible pneumonia, meningitis or septicaemia. Rural health clinics
	907
	187
	NR
	Children with salmonella infections had malaria pigment in leucocytes
	Cohort not representative of children with malaria

	Oundo 
 ADDIN EN.CITE 
[34]

	Kilifi, Kenya
	RCS; All malaria admissions.  Rural DH 
	9147
	67
	67/9147 NTS (0.7%)
	Only NTS reported. MDR in a large number of isolates. 
	Microbiology data incomplete 



	Pattanaik 35[]

	Odisha, India
	RCS; Uncomplicated and severe malaria. Urban TH
	67
	1
	1/67  (1.5%)
	
	Not SSA. Mostly adults

	Peters 
 ADDIN EN.CITE 
[36]

	Blantyre, Malawi
	PCS; fever or history of fever in last 4d. Urban RH
	42
	128
	NR
	
	Mostly adults

	Petit 37[]

	Multisite; Kenya & Ghana
	RCS; Febrile patients. Rural DHs
	176
	73
	NR 


	Widal test used to diagnose S.typhi 
	Mostly adults 

	Reddy 38[]

	Multisite; Africa
	Systematic review of IBI in Africa. Sub-analysis of 9 studies reporting parasitemia
	11814
	NR
	769/11814 (6.5%) 

Fungal or bacterial IBI
	2 adult & 7 paediatric studies
	Data published elsewhere

	Schellenberg 
 ADDIN EN.CITE 
[39]

	Ifakara, Tanzania
	RCS. Malaria admissions. Rural DH
	2432
	NR
	NR
	
	Microbiological data absent

	Sigauque 
 ADDIN EN.CITE 
[40]

	Manhica, Mozambique
	PCS. X-ray confirmed pneumonia. Rural DH
	668
	380
	82/668 (12.3%)
	25% of severe pneumonias met definition of SM 
	Cohort selected for pneumonia

	Stein 41[]

	Harare, Zimbabwe
	RCS. Malaria admissions. Urban RH
	72
	8
	8/72 (11.1%)
	Mostly contaminants. Very few patients had blood cultures. 
	Mostly adults.  Microbiology data incomplete 



	Tabu 42[]

	Asembo and Nairobi, Kenya
	RCS; Fever or SARI. Rural DH & urban slum clinic
	NR
	385
	NR
	Rural urban disparities of iNTS and S.typhi. Parallel increase of NTS and malaria in rural site.
	Unable to extract relevant data

	Theurer 43[]

	Lilongwe, Malawi
	PCS; Fever and suspected IBI. Urban TH
	44
	19
	NR
	High HIV prevalence
	Mostly adults

	Thriemer 
 ADDIN EN.CITE 
[44]

	Zanzibar, Tanzania
	PCS. Fever. x3 Rural DHs
	28
	79
	1/28  (0.4%) 
	Region of low malaria endemicity. 
	Mostly adults

	Tripathy 
 ADDIN EN.CITE 
[45]

	Orissa, India
	PCS; Children with severe malaria. Urban TH
	374
	NR
	NR
	IBI not recorded
	Not SSA

	Ukaga 46[]

	Owerri, Nigeria
	Case-control study; Outpatients w uncomplicated malaria. Study site NR
	125

(42 children)


	15


	15/42 (35.7%)
	Poor quality study
	Mostly adults

	Walsh 47[]

	Blantyre, Malawi
	RCS; Febrile or very unwell children (without obvious cause). Urban RH
	4203
	365 


	NR 67/290 (23%) of IBIs had malaria parasitaemia
	Excluded children with good evidence of parasitemia.
	Cohort selected for IBI


Legend
NR  not reported

PCS Prospective Case Series 

RCS Retrospective Case Series

RCT randomised controlled trial

DH district hospital

RH referral hospital

TH teaching hospital

MH mission hospital

Organisms: HIB: Haemophylis Influenzae NTS: non-typhoidal salmonellae; Salm spp; Salmonellae Species; SPN: streptococcus pneumonia; EGN enteric gram negatives; GPO gram positive organisms
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