[bookmark: _Toc20570390]Supplementary Table 1. Admission diagnoses among hospitalised infants aged <1 year, South Africa, July 2016-October 2018 (N=1323)aClassified as respiratory diagnosis

	Diagnosis
	n (%)

	Apnoeaa
	6 (0.5)

	Neonatal sepsisa
	61 (4.6)

	Bronchiolitis/Bronchitisa 
	73 (5.5) 

	Pneumoniaa
	538 (40.7)

	Tuberculosisa
	5 (0.4)

	Sepsis
	28 (2.1) 

	Diarrhoea
	191 (14.4)

	Febrile seizures
	58 (4.4)

	Meningitis
	26 (2.0)

	Other
	328 (24.8)

	Unknown
	9 (0.7)


	Supplementary Table 2. Mortality ratio of hospitalised infants aged <1 year by HIV status, South Africa, July 2016-October 2018 

	Variable
	Categories
	HUU
	HEU
	HI

	
	
	Died
n/N (%)
	P-valueg
	Died
n/N (%)
	P-valueg
	Died
n/N (%)
	P-valueg

	Site
	Mpumalanga
	2/114 (1.8)
	0.155
	1/73 (1.4)
	0.001
	2/16 (12.5)
	0.832

	
	KwaZulu-Natal
	3/363 (0.8)
	
	0/299 (0.0)
	
	1/12 (8.3)
	

	
	North West
	7/244 (2.9)
	
	7/154 (4.6)
	
	3/19 (15.8)
	

	Sex
	Male
	6/414 (1.5)
	0.600
	3/305 (1.0)
	0.237
	4/26 (15.4)
	0.549

	
	Female
	6/307 (2.0)
	
	5/221 (2.3)
	
	2/21 (9.5)
	

	Race
	Black
	12/704 (1.7)
	0.587
	8/523 (1.5)
	0.829
	6/47 (12.8)
	-

	
	Non-black
	0/17 (0.0)
	
	0/3 (0.0)
	
	0/0 (0.0)
	

	Age group
(months)
	<1
	2/56 (3.6)
	0.198
	1/51 (2.0)
	0.934
	0/1 (0.0)
	0.759

	
	1-<3
	1/206 (0.5)
	
	1/137 (0.7)
	
	2/10 (20.0)
	

	
	3-<6
	4/188 (2.1)
	
	2/120 (1.7)
	
	2/15 (13.3)
	

	
	6-<9
	1/148 (0.7)
	
	2/118 (1.7)
	
	0/8 (0.0)
	

	
	9-<12
	4/123 (3.3)
	
	2/100 (2.0)
	
	2/13 (15.4)
	

	Underlying conditiona
	No
	11/696 (1.6)
	0.353
	7/513 (1.4)
	0.066
	6/46 (13.0)
	0.699

	
	Yes
	1/25 (4.0)
	
	1/13 (7.7)
	
	0/1 (0.0)
	

	Malnutritionb
	No
	5/556 (0.9)
	0.003
	3/382 (0.8)
	0.025
	1/21 (4.8)
	0.139

	
	Yes
	7/164 (4.3)
	
	5/144 (3.5)
	
	5/26 (19.2)
	

	Feeding type
	Exclusive breastfeeding
	6/425 (1.4)
	0.968
	3/248 (1.2)
	0.206
	3/21 (14.3)
	0.739

	
	Mixed feeding
	3/142 (2.1)
	
	0/82 (0.0)
	
	2/12 (16.7)
	

	
	Formula feeding
	2/130 (1.5)
	
	5/182 (2.8)
	
	1/14 (7.1)
	

	Prematurityc
	No
	10/584 (1.7)
	0.835
	6/428 (1.4)
	0.641
	6/42 (14.3)
	0.366

	
	Yes
	2/137 (1.5)
	
	2/98 (2.0)
	
	0/5 (0.0)
	

	Birthweightd
	Normal
	9/533 (1.7)
	0.805
	6/384 (1.6)
	0.945
	5/32 (15.6)
	0.929

	
	Low
	3/151 (2.0)
	
	2/121 (1.7)
	
	1/7 (14.3)
	

	Vaccinatione
	Full coverage
	6/528 (1.1)
	0.034
	4/378 (1.1)
	0.302
	5/37 (13.5)
	0.381

	
	No full coverage
	6/167 (3.6)
	
	3/132 (2.3)
	
	0/5 (0.0)
	

	Admission diagnosisf
	Non-respiratory
	7/319 (2.2)
	0.331
	6/283 (2.1)
	0.234
	2/17 (11.8)
	0.877

	
	Respiratory
	5/398 (1.3)
	
	2/239 (0.8)
	
	4/30 (13.3)
	

	Maternal education level
	None/Primary
	7/300 (2.3)
	0.252
	6/268 (2.2)
	0.177
	4/33 (12.1)
	0.839

	
	Secondary/Tertiary
	5/412 (1.2)
	
	2/254 (0.8)
	
	2/14 (14.3)
	


HUU: HIV unexposed uninfected, HEU: HIV exposed uninfected, HI: living with HIV
aUnderlying condition includes asthma, chronic lung, heart, liver or renal disease, stroke, sinusitis, organ transplant, anaemia, immunosuppressive therapy, splenectomy, diabetes, burns, immunoglobulin deficiency, autoimmune disease, nephrotic syndrome, cancer, spinal cord injury, seizure disorder, cerebral palsy, congenital heart disease, other congenital disorder,  obesity or chronic gastrointestinal problems.
bMalnutrition defined as a weight-for-age <-2 standard deviations from the WHO mean Z-score. 
cPrematurity defined as gestational age at birth of <37 weeks. 
dLow infant birthweight defined as <2500g. 
eVaccination defined as full vaccine coverage for age. 
fAdmission diagnosis: respiratory diagnosis includes apnoea, neonatal sepsis, bronchiolitis, pneumonia, tuberculosis and bronchitis) and non-respiratory diagnosis includes encephalitis, viral illness, diarrhoea, febrile seizures, meningitis, sepsis (non-neonatal) and other diagnosis. 
gChi-squared test 




[bookmark: _Toc20570397]Supplementary Table 3. Odds ratios for effect of HIV status on infant’s mortality by regression analysis, adjusted for each potential confounder, in hospitalised infants aged <1 year, South Africa, July 2016-October 2018 
	Characteristic adjusted for
	HEU compared to HUU
	HI compared to HUU

	
	Adjusted odds ratioa
	95% Confidence Interval
	P-value
	Adjusted odds ratioa
	95% Confidence Interval
	P-value

	Site 
	0.94 
	0.36-2.45
	0.894
	7.43
	2.35-23.45
	0.001

	Site + Malnutritionb
	0.86
	0.33-2.27
	0.761
	5.00
	1.52-16.41
	0.008

	Site + Vaccinationc
	0.91
	0.34-2.38
	0.840
	8.74
	2.70-28.20
	<0.001

	Site + Maternal education
	0.87
	0.33-2.30
	0.781
	6.62
	2.06-21.31
	0.002

	Site + Underlying conditiond
	0.96
	0.36-2.51
	0.927
	7.06
	2.18-22.87
	0.001


HUU: HIV unexposed uninfected, HEU: HIV exposed uninfected, HI: living with HIV
aAdjusted odds ratio for association between HIV status and mortality, determined by mixed effects logistic regression model accounting for site-specific random effects. 
bMalnutrition defined as a weight-for-age <-2 standard deviations from the WHO mean Z-score. 
cVaccination defined as full vaccine coverage for age. 
dUnderlying condition includes any of the following: asthma, chronic lung, heart, liver or renal disease, stroke, sinusitis, organ transplant, anaemia, immunosuppressive therapy, splenectomy, diabetes, burns immunoglobulin deficiency, autoimmune disease, nephrotic syndrome, cancer, spinal cord injury, seizure disorder, cerebral palsy, congenital heart disease, other congenital disorder,  obesity or chronic gastrointestinal problems.




Supplementary Table 4. Sensitivity analysis comparing the risk of in-hospital mortality in infants living with HIV compared to HIV-uninfected infants (HUU and HEU) in the final multivariable random effects logistic regression model 
	Variable
	Categories
	Adjusted ORa
	95% Confidence interval
	P-value

	HIV status
	Uninfectedb
	Reference
	-
	-

	
	Living with HIV
	5.52
	1.86-16.42
	0.002

	Age group
(months)
	<1
	Reference
	-
	-

	
	1-<3
	0.33
	0.06-1.66
	0.177

	
	3-<6
	1.11
	0.20-6.18
	0.909

	
	6-<9
	0.43
	0.06-2.96
	0.393

	
	9-<12
	1.81
	0.31-10.41
	0.507

	Feeding type
	Exclusive breastfeeding
	Reference
	-
	-

	
	Mixed feeding
	1.16
	0.36-3.76
	0.804

	
	Formula feeding
	1.37
	0.51-3.66
	0.531

	
	Unknown
	0.76
	0.07-8.17
	0.823

	Malnutrition
	No
	Reference
	-
	-

	
	Yes
	4.45
	1.85-10.70
	0.001

	
	Unknown
	-
	-
	-

	Vaccination
	No full coverage
	Reference
	-
	-

	
	Full coverage
	0.20
	0.06-0.67
	0.009

	
	Unknown
	0.65
	0.10-4.16
	0.645

	Maternal education
	None/Primary
	Reference
	-
	-

	
	Secondary/Tertiary
	0.85
	0.35-2.08
	0.722

	
	Unknown
	-
	-
	-



aAdjusted odds ratio determined by mixed effects logistic regression model, controlling for clustering by site 
bHIV uninfected infants includes HIV unexposed uninfected (HUU) and HIV exposed uninfected (HEU) infants

Supplementary Table 5. Multivariable random effects logistic regression analysis for the association between HIV status and mortality among hospitalized infants aged <6 months, South Africa, July 2016-October 2018 
	Variable
	Categories
	Adjusted ORa
	95% Confidence interval
	P-value

	HIV status
	HUU
	Reference
	-
	-

	
	HEU
	0.70
	0.19-2.57
	0.591

	
	HI
	12.91
	2.86-58.34
	0.001

	Age group
(months)
	<1
	Reference
	-
	-

	
	1-<3
	0.42
	0.08-2.30
	0.319

	
	3-<6
	1.41
	0.22-9.07
	0.720

	Feeding type
	Exclusive breastfeeding
	Reference
	-
	-

	
	Mixed feeding
	0.82
	0.13-5.29
	0.837

	
	Formula feeding
	1.33
	0.35-5.03
	0.677

	
	Unknown
	1.82
	0.14-23.44
	0.645

	Malnutrition
	No
	Reference
	-
	-

	
	Yes
	3.88
	1.23-12.25
	0.021

	
	Unknown
	-
	-
	-

	Vaccination
	No full coverage
	Reference
	-
	-

	
	Full coverage
	0.16
	0.04-0.71
	0.016

	
	Unknown
	0.36
	0.03-4.80
	0.440

	Maternal education
	None/Primary
	Reference
	-
	-

	
	Secondary/Tertiary
	1.10
	0.35-3.46
	0.866

	
	Unknown
	-
	-
	-


HUU: HIV unexposed uninfected, HEU: HIV exposed uninfected, HI: living with HIV
aAdjusted odds ratio determined by mixed effects logistic regression model, controlling for clustering by site 
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