APPENDIX 1 – Search Strategy

Medline Ovid – 9th July 2020
1. (HIV or "human immunodeficiency virus" or "acquired immunodeficiency" or "acquired immune deficiency" or AIDS or "HIV infect*" or "acquired immunodeficiency syndrome" or "acquired immune deficiency syndrome" or "acquired immuno-deficiency syndrome" or "acquired immune-deficiency syndrome" or "HIV-infected" or "HIV-positive" or "HIV/AIDS" or "HIV-1" or "HIV-2" or hiv1 or hiv2 or "HIV diagnos*" or serodiagnos* or "HIV acquisition" or "acquir* HIV").ti,ab.	
2. *HIV Infections/di or *Acquired Immunodeficiency Syndrome/di or *HIV Seropositivity/di or *AIDS Serodiagnosis/ or *HIV Infections/pc	
3. 1 or 2	
4. (screen* or test or tests or tested or testing).ti,ab.	
5. *Mass Screening/mt or *Diagnostic Tests, Routine/mt	
6. (Risk* or high-risk).ti,ab.	
7. *Risk Assessment/ or *Risk Factors/ or *Risk-taking/ or *Risk/	
8. 4 or 5 or 6 or 7	
9. (tool* or assess* or scoring or score or validation or predict* or profil* or stratification or decision* or "artificial intelligence" or algorithm* or calculat* or detect* or comput* or question* or scale* or evaluat* or target* or strateg* or performance or sensitivity or specificity).ti.	
10. *Decision Support Techniques/ or * "Sensitivity and Specificity"/	
11. 9 or 10	
12. 3 and 8 and 11	
13. Animals/	
14. 12 not 13	
15. limit 14 to yr="2010 - 2020"
11367 results

EMBASE Ovid – 9th July 2020
1. (HIV or "human immunodeficiency virus" or "acquired immunodeficiency" or "acquired immune deficiency" or AIDS or "HIV infect*" or "acquired immunodeficiency syndrome" or "acquired immune deficiency syndrome" or "acquired immuno-deficiency syndrome" or "acquired immune-deficiency syndrome" or "HIV-infected" or "HIV-positive" or "HIV/AIDS" or "HIV-1" or "HIV-2" or hiv1 or hiv2 or "HIV diagnos*" or serodiagnos* or "HIV acquisition" or "acquir* HIV").ti.	
2. (screen* or test or tests or tested or testing or risk* or high-risk).ti.	
3. (tool* or assess* or scoring or score or validation or predict* or profil* or stratification or decision* or artificial intelligence or algorithm* or calculat* or detect* or comput* or question* or scale* or evaluat* or target* or strateg* or performance or sensitivity or specificity).ti.	
4. 1 and 2 and 3	
5. animal/	
6. 4 not 5	
7. limit 6 to yr="2010 - 2020"
3212 results 

Web of Science – 1st July 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=2010-2020
1.	ti=(HIV or "human  immunodeficiency  virus" or "acquired  immunodeficiency" or "acquired  immune  deficiency" or  AIDS  or "HIV  infect*" or "acquired  immunodeficiency  syndrome" or "acquired  immunedeficiency  syndrome" or "acquired  immuno-deficiency  syndrome" or "acquired  immune-deficiency  syndrome" or "HIV-infected" or "HIV-positive" or "HIV/AIDS" or "HIV-1" or "HIV-2" or  hiv1  or  hiv2  or "HIV  diagnos*" or  serodiagnos*  or "HIV  acquisition" or "acquir*  HIV")
2.	ti=(screen* or  test  or  tests  or  tested  or  testing  or  risk*  or  high-risk)
3.	ti=(tool* or  assess*  or  scoring  or  score  or  validation  or  predict*  or  profil*  or  stratification  or  decision*  or  artificial  intelligence  or  algorithm*  or  calculat*  or  detect*  or  comput*  or  question*  or  scale*  or  evaluat*  or  target*  or  strateg*  or  performance  or  sensitivity  or  specificity)
4.	#3 AND #2 AND #1
3550 results

Global Health search – 2nd July 2020
title:(HIV or "human immunodeficiency virus" or "acquired immunodeficiency" or "acquired immune deficiency" or AIDS or "HIV infect*" or "acquired immunodeficiency syndrome" or "acquired immunedeficiency syndrome" or "acquired immuno-deficiency syndrome" or "acquired immune-deficiency syndrome" or "HIV-infected" or "HIV-positive" or "HIV/AIDS" or "HIV-1" or "HIV-2" or hiv1 or hiv2 or "HIV diagnos*" or serodiagnos* or "HIV acquisition" or "acquir* HIV") AND title:(screen* or test or tests or tested or testing or risk* or high-risk) AND title:(tool* or assess* or scoring or score or validation or predict* or profil* or stratification or decision* or artificial intelligence or algorithm* or calculat* or detect* or comput* or question* or scale* or evaluat* or target* or strateg* or performance or sensitivity or specificity) AND yr:[2010 TO 2020]
109 results 
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Supplementary Table 1 Domains used in HIV-risk based tools for men who have sex with men

	Lead Author (Year of Publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Lin (2018)2
	7
	 
	fever, lymphadenopathy, weight loss 
	
	last 3 months: gonorrhoea, > 3 partners, >5 partners, condomless receptive anal sex

	Lin (2018)3
	3
	 
	fever, myalgia, weight loss 14 days before testing encounter
	
	

	Dijkstra (2017)4
	7
	 
	fever, lymphadenopathy, oral thrush, weight loss
	
	Last 6 months: gonorrhoea, condomless receptive anal sex, >5 partners

	Scott (2020)5
	12
	age, Black, Latino 
	
	
	number of condomless receptive anal sex with HIV+ or unknown, number of receptive anal sex with condoms with HIV+ or unknown, number of condomless insertive anal sex with HIV+ or unknown, 1 HIV neg partner only, heavy alcohol use, methamphetamine use, popper use, Gonorrhoea/syphilis/chlamydia diagnosis

	Wahome (2013)6 
	6
	age <30
	fever, diarrhoea, fatigue, symptomatic STI
	
	discordant HIV test result

	Sanders (2015)7
	7
	age
	fever, diarrhoea, fatigue, body pains, sore throat, genital ulcer
	
	

	Wahome (2018)8 
	5
	age
	 
	 
	sex of partner in past 3 months, sex exposure and protection with condoms in the past week, RAI in past 3 months, group sex in past 3 months

	Smith (2012)9
	7
	age
	 
	 
	In last 6 months: total number of male partners, number of male partners who have HIV, number of condomless receptive anal sex with any HIV status partner, times had condomless insertive anal sex with HIV+ partner, used amphetamines, used poppers

	Yin (2018)10
	12
	Beijing resident, number of years living in Beijing
	
	
	Drug addiction in past 3 months, alcohol before recent sex, years since first sex, lifetime male sex partners, number of male partners in last 3 months, number of receptive anal sex in last 3 months, number of insertive anal sex in last 3 months, recent anal/vaginal sex with a female partner, current syphilis, % of condom use during receptive anal sex

	Dijkstra (2020)11
	4 
	 
	 
	 
	In the preceding 6 months: condomless receptive anal sex with MSM +ve for HIV, condomless receptive anal sex with 3 or more partners, 5 or more male partners, bacterial STI diagnosis

	Hoenigl (2015)12
	4
	 
	 
	 
	In the preceding 12 months: condomless receptive anal sex with HIV+ MSM, condomless receptive anal sex with >=5 male partners, >=10 male partners, bacterial STI

	Luo (2019)13
	9
	 
	 
	 
	In last 6 months: number of homosexual partners (anal/oral sex), HIV+ homosexual partners, condomless anal sex with man, commercial male sex, STI diagnosis, sex role during anal sex with man, recreational drug use, group sex with men

	Jones (2017)14 - HIRI 
	6
	age
	
	
	In last 6 months: total number of male partners, total number of HIV+ partners, number of episodes of condomless receptive anal sex, number of episodes of condomless insertive anal sex with HIV+ partner, amphetamine or popper use

	Jones (2017)14 – MENZA
	4
	
	
	
	Gonorrhoea/chlamydia/syphilis diagnosis at baseline, methamphetamine or popper use in the past 6 months, number of male partners in the past 12 months, condomless anal sex with a serodiscordant partner

	Jones (2017)14 – SDET
	4
	
	
	
	In the past 12 months: 10 or more partners, any condomless receptive anal sex and at least 5 partners, any condomless receptive anal sex with an HIV+ partner, gonorrhoea/chlamydia/syphilis diagnosis

	Yun (2019)15 
	4
	 
	 
	 
	Main venue for finding male sexual partners, condomless receptive anal sex, condomless insertive anal sex, used rush poppers

	Beymer (2017)16
	11
	race, age group, race of the last partner, age of last sex partner
	
	
	History of chlamydia/gonorrhoea/syphilis, receptive anal sex at last sex, number of sex partners in last 3 months, intimate partner violence, use of ecstasy in last 12 months, use of methamphetamines in last 12 months, use of inhaled nitrates in last 12 months








Supplementary Table 2 Domains used in HIV-risk based tools for paediatric populations
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Abbas (2010)17
	9
	 
	Major: weight loss or abnormally slow growth; chronic diarrhoea > 1 month; prolonged fever > 1 month
Minor: generalised lymphadenopathy; oropharyngeal candidiasis; recurrent common infections; persistent cough; generalised dermatitis; confirmed maternal HIV infection
	
	 

	Allison (2011)18
	4
	
	low weight for age, persistent fever (for >=1 month), enlarged lymph nodes (neck, axillae, groin)
	oral candidiasis
	

	Allison (2010)19
	4
	
	Persistent fever, lymphadenopathy, underweight for age, oral candidiasis
	
	

	Bandason (2016)20*
	4
	previous hospitalisation, orphanhood
	poor health status, recurring skin problems
	
	

	Bandason (2018)21*
	4
	previous hospitalisation, orphanhood
	poor health status, recurring skin problems
	
	

	Bandason (2015)22*
	4
	previous hospital admission, orphanhood
	poor health status, recurring skin problems
	
	 

	Du Plessis (2019)23*
	4
	mother received cART <4 weeks before delivery, mother with VL>=1000; (4 risk model included infant small for gestational age)
	symptomatic newborn
	
	

	Ferrand (2011)24*
	5
	admitted to hospital, one or more natural parents died
	recurring skin problems, poor health affected ability to function in daily life in past 3 months, symptoms and/or signs of STI?
	
	

	Ibrahim (2018)25*
	6
	
	
	
	<8 w ART in preg, last known CD4 <250, last known VL >400, poor maternal ART adherence, lack of maternal ZDV in labour, lack of infant PEP

	Kakanfo (2018)26*
	4
	previous hospitalisation, orphanhood,
	poor health status, recurring skin problems
	
	

	Mafaune (2020)27*
	5
	
	
	
	Mother diagnosed with HIV in labour and delivery, mother start ART after 32w gestation, maternal VL >1000 in 3rd trimester, mother seroconvert during pregnancy, mother not adhering to ART during pregnancy

	Moucheraud (2018)28
	6
	previous admission to the hospital, one or both natural parents died
	recurring skin problems, sicker more often than other children in last 3 m, freq ear discharge, shorter or smaller than others in the same age group
	
	

	Nathoo (2012)29
	8
	
	Diarrhoea, vomiting, rash, ear discharge, parotid swelling, weight loss
	Parent TB
	


* Screening out tools


Supplementary Table 3 Domains used in HIV-risk based tools for women

	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Balkus (2016)30
	7
	age, married or living with husband/primary partner, partner provides financial/material support
	 
	 
	alcohol use in last 3 months, partner has other sexual partners, curable STI at baseline (CT, NG, TV, TP), HSV-2 serostatus

	Balkus (2016)31
	4
	age
	 
	 
	partner has other partners, alcohol use in last 3 m, curable STI

	Burgess (2018)32
	7
	age, unmarried/not living with partner, partner does not provide financial support
	 
	 
	primary partner has other partners, alcohol use in past 3 months, has STI at baseline, HSV2 status

	Burgess (2017)33
	7
	age, living with partner, partner provides financial support
	curable STI, HSV2 positive
	 
	alcohol use in last 3 months, partner has other partners

	Peebles (2020)34
	7
	HIV prevalence
	 
	 
	weekly alcohol, number of sex partners in previous 3 months, partners have sex with others, condom use

	Pintye (2017)35
	5
	 
	 
	 
	number of lifetime sexual partners, male partner HIV status, syphilis status, BV status, candidiasis status

	Wand (2012)36
	4
	 
	genital epithelial disruption, genital discharge
	 
	Lifetime sexual partners, behaviour risk, cohabiting with a sex partner

	Wand (2018)37
	7
	<25 yo, single/not cohabiting, parity (<3), age at sexual debut (<16)
	 
	 
	>=3 sexual partners in past 3 months, using injectables, diagnosis with STIs





[bookmark: _Hlk60861431]Supplementary Table 4 Risk-based screening tools for Emergency Department attendees
	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Lyons (2013)38*
	2008-2010
	4692
	US
	ED (no known HIV, 18-64) 
	No
	
	
	

	Dowdy (2011)39*
	2008-2009
	3766
	USA
	ED (no known HIV infection or documented HIV test in the preceding 6 months)
	No
	
	
	

	Hsieh (2018)40*
	2015-2016
	7931
	USA
	ED (>=18, not already HIV infected, not critically ill, no altered mentation)
	Yes
	
	
	

	Hsieh (2014)41*
	2005-2009
	15184
	USA
	ED (<64)
	Yes
	AUC 0.75 (0.71-0.79)
	
	

	Haukoos (2015)42*
	2008-2010
	4830941
	USA
	ED, hospitals, outpatient clinics, STI+HIV counselling and testing sites, CBOs, blood banks, plasma centres, correctional facilities (>= 13)
	Yes
	AUC 0.77 (0.77-0.77)
	
	

	Haukoos (2013)43*
	2010-2011
	28506+29510
	USA
	ED (clinically stable, >= 13, able to provide consent, not a prisoner or detainee, not a victim of sexual assault, have not sought care as a result of occupational exposure to HIV, not self-identified as being infected with HIV)
	Unclear
	
	
	

	Haukoos (2017)44*
	2017
	76561
	USA
	ED (not critically ill/ mentally altered, not HIV+, >=16)
	Yes
	
	
	

	Gillet (2018)45*
	2015
	160
	Switzerland
	ED (18-75, clinically stable)
	No
	
	
	

	Haukoos (2012)46*
	1996-2008
	92635 (derivation), 22983 (validation)
	USA
	ED, but derivation set from STD clinic (Derivation population = 13, attended STD clinic between 1996-2008)
	Yes.
	Derivation (AUC 0.86, 0.84-0.88); Validation (AUC 0.75, 0.70-0.78)
	
	

	Elias (2016)47
	2012-2013
	5329
	Spain
	ED and primary care centre (18-60)
	No
	
	100%
	49%

	Ayerbe (2016)48
	2016
	5329
	Spain
	ED and primary care centres (18-60)
	 No
	RE&CI-Q: Sens 100%, spec 49%, PPV 0.8%, NPV 100%. Denver HIV risk score: Sens 72.7%, spec 60.4%, PPV 0.76%, NPV 99.8%; HIV indicator diseases across Europe Study (HIDES): Sens 91%, spec 74.4%, PPV 1.4%, NPV 99.9%
	RE&CI-Q = 100%
Denver HIV risk score = 72.7%
HIDES = 91%
	RE&CI-Q = 49%
Denver HIV risk score = 60.4%
HIDES = 74.4%


* Screening out tools

Supplementary Table 5 Domains covered by tools used for Emergency Department attendees 
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Lyons (2013)38*
	Over 50 items (See supplemental electronic appendix)
	 
	signs and symptoms of HIV
	
	risk behaviours, homelessness, mental illness, STD exposure or infection, violence, substance use, pregnancy, incarceration

	Dowdy (2011)39*
	unclear
	 
	"HIV-related symptoms"
	
	"HIV risk factors"

	Hsieh (2018)40*
	Denver HIV risk score compared with traditional targeting (CDC risk behaviours) and non-targeted
	 
	 
	
	 

	Hsieh (2014)41*
	7 (Uses modified abbreviated Denver HIV Risk Score)
	Age, gender, race/ethnicity
	 
	
	Sex with male (MSM), IDU, past HIV testing

	Haukoos (2015)42*
	8 (Uses Denver HIV risk score)
	Age, gender, race/ethnicity
	 
	
	Sex with a male, injection drug use, past HIV test

	Haukoos (2013)43*
	8 (uses Denver HIV risk score)
	Age, gender, race/ethnicity
	 
	
	Sex with male, vaginal sex, receptive anal intercourse, IDU, past HIV test

	Haukoos (2017)44*
	8 (Uses Denver HIV risk score)
	Age, gender, race/ethnicity
	 
	
	Sex with male, vaginal sex, receptive anal intercourse, IDU, past HIV test

	Gillet (2018)45*
	5
	 
	 
	
	MSM or IDU, condomless sex with MSM, IVDU, sex worker or partner with STI or known to be HIV+, condomless sex with partners from Caribbean, Eastern Europe or SE Asia or while travelling in these regions

	Haukoos (2012)46*
	8 (uses Denver HIV risk score)
	Age, gender, race/ethnicity
	 
	
	Sex with male, vaginal sex, receptive anal intercourse, IDU, past HIV test

	Elias (2016)47
	20
	 
	
	STI, lymphoma, cancer, herpes zoster, mononucleosis-like syndrome, Hepatitis B or C, Thrombopenia, seborrheic dermatitis, oral candidiasis, oral hairy leukoplakia, unexplained fever, unexplained diarrhoea (>3 months), unexplained weight loss, Mycobacterium tuberculosis disease
	Unprotected sexual intercourse, partner with HIV infection, man with man sex, hemoderivative transfusion, parental illicit or recreational drug use, any suspicion of HIV acquisition

	Ayerbe (2016)48
	20
	 
	
	STI, lymphoma, cancer, herpes zoster, mononucleosis-like syndrome, Hepatitis B or C, Thrombopenia, seborrheic dermatitis, oral candidiasis, oral hairy leukoplakia, unexplained fever, unexplained diarrhoea (>3 months), unexplained weight loss, Mycobacterium tuberculosis disease
	Unprotected sexual intercourse, partner with HIV infection, man with man sex, hemoderivative transfusion, parental illicit or recreational drug use, any suspicion of HIV acquisition


* Screening out tools


Supplementary Table 6 Risk-based screening tools for Primary care attendees 
	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Muttai (2020)49
	2017-18
	19458 (development) + 11330 (validation)
	Kenya
	health facilities (>=15, documentation of one or more behavioural risk characteristics)
	1 (development and validation datasets)
	Development - AUC 0.69 (0.53-0.84); Validation - AUC 0.69 (0.6-0.77)
	
	

	Menacho (2013)50
	2009-11
	85 (indicator strategy) + 304 (non-indicator strategy)
	Spain
	Primary care centres (18-65)
	no
	
	
	

	Krakower (2019)51
	2007-15
	1155966 (development cohort), 537 257 for prospective validation cohort, 33404 for external validation cohort
	USA
	ambulatory care (>=15)
	1. this study
	AUC 0.86 (0.82-0.9) development cohort; AUC 0.91 (0.81-1) for prospective validation, 0.77 (0.74-0.79) for external validation
	
	

	Joseph (2018)52
	2017
	88641
	Kenya
	health facilities - outpatients and inpatients (>10)
	no
	
	
	

	Damery (2013)53
	1989-2010
	3515
	UK
	GP (THIN database, >=18, diagnosed with HIV or AIDS at least 1 year before registering) 
	no
	0.66
	42%
	80%

	Manavi (2012)54
	unclear
	3515
	UK
	GP
	no
	
	
	

	Aim-Eusebi (2018)55
	2014
	842
	France
	GP (first 50 patients attending participating GPs, irrespective of the reason for consultation, 18-65)
	 
	no difference in the number of HIV tests before and after intervention
	
	

	Cayuelas Redondo (2019)56
	2014-15
	832
	Spain
	Primary health care (18-65, new diagnosis of predefined indicator condition)
	unclear
	
	
	

	Elias (2016)47
	2012-2013
	5329
	Spain
	ED and primary care centre (18-60)
	no
	
	100%
	49%

	Ayerbe (2016)48
	2016
	5329
	Spain
	ED and primary care centres 
	no
	RE&CI-Q: Sens 100%, spec 49%, PPV 0.8%, NPV 100%. Denver HIV risk score: Sens 72.7%, spec 60.4%, PPV 0.76%, NPV 99.8%; HIV indicator diseases across Europe Study (HIDES): Sens 91%, spec 74.4%, PPV 1.4%, NPV 99.9%
	RE&CI-Q = 100%
Denver HIV risk score = 72.7%
HIDES = 91%
	RE&CI-Q = 49%
Denver HIV risk score = 60.4%
HIDES = 74.4%





Supplementary Table 7 Domains covered by tools used for Primary care attendees 
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Muttai (2020)49
	10
	age 35-44, manual/domestic occupation, trade/sales/service occupation, married polygamous, widowed, separated, divorced
	 
	 
	>=2 sexual partners in prior 12 months, STI Rx in prior 12 months, never tested for HIV, HIV neg result > 12 months ago

	Menacho (2013)50
	4
	 
	Herpes zoster, seborrhoeic eczema, mononucleosis syndrome, leucopenia/thrombocytopenia
	 
	 

	Krakower (2019)51
	23 
	Black race, White race, Male, Years of previous electronic health record (EHR) data, at least 1 year of previous EHR data, at least 2 years of previous EHR data, any data on primary language
	 
	 Syphilis
	 HIV counselling in last 2 years, contact of STI, number of positive gonorrhoea test in last 2 years, number of chlamydia test, number of HIV test, number of HIV ELISA test, number of HIV test in the last 2 years, number of HIV RNA test in previous year, testing for acute, testing for acute HIV in last 2 years, prescribed benzathine penicillin, prescribed benzathine penicillin in the previous year, prescribed benzathine penicillin in last 2 years, prescribed buprenorphine and naloxone in last 2 years

	Joseph (2018)52
	5
	 

	 
	 
	Never tested, last negative HIV test 12 or more months prior or unknown date of last test, reporting recent HIV exposure or signs or symptoms of TB or a sexually transmitted infection (STI)

	Damery (2013)53
	37
	 
	 
	37 clinical indicators (Box 1)
	 

	Manavi (2012)54
	12
	 
	 
	Bacterial pneumonia, oral candidiasis, herpes zoster, non-Hodgkin's lymphoma, lymphadenopathy, STI, fever of unknown origin, blood dyscrasia, diarrhoea- two consultations, diarrhoea- one consultation, weight loss 
	Living in deprived areas 

	Aim-Eusebi (2018)55
	7
	Born in an endemic country
	 
	 
	Tattoos and/or piercings, multiple partners in last 12 months, history of STIs, MSM, Hx of blood transfusion before 1992, IDU

	Cayuelas Redondo (2019)56
	11
	 
	 
	Herpes zoster, Mononucleosis syndrome, leucopenia/thrombocytopenia >4 weeks, seborrheic eczema, STI (genital herpes, urethritis, cervicitis, gonorrhoea, genital ulcer, syphilis, LGV, condyloma, vaginosis), cervical dysplasia, acute/chron HBV/HCV, idiopathic lymphadenopathy, diarrhoea>4 weeks, unexplained weight loss, community-acquired pneumonia
	 

	Elias (2016)47
	20
	 
	
	STI, lymphoma, cancer, herpes zoster, mononucleosis-like syndrome, Hepatitis B or C, Thrombopenia, seborrheic dermatitis, oral candidiasis, oral hairy leukoplakia, unexplained fever, unexplained diarrhoea (>3 months), unexplained weight loss, Mycobacterium tuberculosis disease
	Unprotected sexual intercourse, partner with HIV infection, man with man sex, hemoderivative transfusion, parental illicit or recreational drug use, any suspicion of HIV acquisition

	Ayerbe (2016)48
	20
	 
	
	STI, lymphoma, cancer, herpes zoster, mononucleosis-like syndrome, Hepatitis B or C, Thrombopenia, seborrheic dermatitis, oral candidiasis, oral hairy leukoplakia, unexplained fever, unexplained diarrhoea (>3 months), unexplained weight loss, Mycobacterium tuberculosis disease
	Unprotected sexual intercourse, partner with HIV infection, man with man sex, hemoderivative transfusion, parental illicit or recreational drug use, any suspicion of HIVacquisitionn




Supplementary Table 8 Risk-based screening tools for Hospital inpatients 
	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Allison (2011)18
	2007-08
	487
	PNG
	Hospital (Children admitted to paediatric ward)
	Yes - study population split into sample set and validation set
	
	96.3-29.1%
	25.0-92.6%

	Allison (2010)19
	2007-08
	487
	PNG
	Hospital inpatients (Pediatric patients at PMGH, 1-80 months)
	unclear
	
	96%
	

	Felsen (2017)57
	2013-15
	55553
	USA
	Hospital (age 21-64 admitted to hospital)
	no
	
	
	

	Leal (2016)58
	2003-13
	138
	Spain
	Tertiary hospital (hospital attendees)
	no
	AUC 0.78 (0.69-0.84)
	64%
	74%

	Nathoo (2012)29
	2012
	355
	Zimbabwe
	Medical paediatric wards (hospitalised children aged 2 to 18 months)
	no
	
	43-49%
	72.3-89.5%





Supplementary Table 9 Domains covered by tools used for Hospital inpatients 
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risbehavioursrs

	Allison (2011)18
	4
	
	low weight for age, persistent fever (for >=1 month), enlarged lymph nodes (neck, axillae, groin), oral candidiasis
	
	

	Allison (2010)19
	4
	
	Persistent fever, lymphadenopathy, underweight for age, oral candidiasis
	 
	

	Felsen (2017)57
	2
	
	 
	 
	No HIV test in the electronic medical record or had a high-risk diagnosis after last document HIV test. (High risk includes STI, Hepatitis B/C, substance use, HIV indicator conditions or AIDS-related conditions as per ICD9-CM)

	Leal (2016)58
	4
	
	 
	 
	MSM, known HIV+ partner, previous post-exposure prophylaxis, previous STI

	Nathoo (2012)29
	20
	
	Presenting symptoms: Parent with tuberculosis, diarrhoea, vomiting, rash, ear discharge, parotid swelling, weight loss
Clinical features: pallor, cyanosis, pneumonia, jaundice, oedema, generalised lymphadenopathy, clubbing, rash, parotid swelling, oral thrush, ear discharge, hepatomegaly, splenomegaly
	
	






Supplementary Table 10 Risk-based screening tools for Adults in the community 
	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Ayieko59
	2017
	4159
	Kenya
	Rural community, adults aged >15 years 
	Unclear
	
	
	

	Giovenco60
	2011-2015
	2178
	South Africa
	School attending, 13-20 year olds, not married/pregnant
	Yes
	0.55 (0.44-0.65)
	85%
	6%





Supplementary Table 11 Domains covered by tools used for Adults in the community
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Ayieko59
	8
	age, sex, marital status, education, circumcision, occupation
	
	
	polygamy, alcohol use


	Giovenco60
	6
	age, living with primary partner, partner provides financial/material support
	
	
	partner with other partners, alcohol use in last 3 months, HSV2 serostatus







Supplementary Table 12 Risk-based screening tools for STI clinic attendees 
	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Facente (2011)61
	2004-07
	12622
	USA
	STI clinic (STI clinic attendees)
	No
	0.669
	83.3% (67.2-93.6)
	50.4% (49.5-51.3)

	Falasinnu (2015)62
	2000-12
	47175
	Canada
	STI clinic (STI clinic attendees)
	Yes
	AUC 0.80 (0.79-0.81)
	96%
	

	Sanders (2015)7
	1993-98 (Mombassa), 2005-12 (Kilifi)
	122 AHI + 45,961 uninfected
	Kenya, Malawi, South Africa
	STI clinic (FSW, MSM, STI clinic attendees)
	Yes
	AUC 0.78 (0.61-0.89)
	90% in Kilifi, 93% in Lilongwe
	85% in Mombasa, 74% in Kilifi





Supplementary Table 13 Domains covered by tools used for STI clinic attendees
	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Facente (2011)61
	5
	 
	 
	
	MSM, IDU, HIV-positive partner, condomless receptive anal sex, STI

	Falasinnu (2015)62
	8
	age, gender, race/ethnicity
	 
	
	sex with male, vaginal sex, receptive anal sex, IDU, past HIV test

	Sanders (2015)7
	7
	age
	fever, diarrhoea, fatigue, body pains, sore throat, genital ulcer
	
	 






Supplementary Table 14 Risk-based screening tools for incarcerated persons 

	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Nelwan (2016)63
	2007-10
	662 (routine), 888 (targeted)
	Indonesia
	Prison (Male prisoners convicted for drug-related offences)
	No
	
	
	

	Sampson (2011)64
	2002-05
	3610
	USA
	Prison (Inmates)
	No
	
	82.6% (71.2-94)
	





Supplementary Table 15 Domains covered by tools used for incarcerated persons 

	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risbehavioursrs

	Nelwan (2016)63
	1
	 
	
	
	Asked if ever injected drugs and examined for needle track changes or other signs of IDU

	Sampson (2011)64
	3
	age, ever tested for HIV, race/ethnicity
	 
	
	






Supplementary Table 16 Risk-based screening tools for serodiscordant couples 

	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Kahle (1999)65
	2004-10
	8651
	Botswana, Kenya, Rwanda, South Africa, Tanzania, Uganda, Zambia
	unclear
	Yes
	AUC 0.74 (0.7-0.78), External validation AUC 0.76 (0.7-0.83)
	
	

	Okpokoro (2016)66
	unclear
	500
	Nigeria
	unclear
	Yes
	
	
	





Supplementary Table 17 Domains covered by tools used for serodiscordant couples

	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Kahle (1999)65
	6
	age of HIV uninfected partner, married and/or cohabiting partnership, number of children, uncircumcised male HIV uninfected partner, plasma HIV RNA in HIV infected partner
	
	
	Unprotected sex

	Okpokoro (2016)66
	4
	Age of the HIV-1 uninfected partner, married and/or cohabiting partnership, and plasma HIV-1 RNA in the HIV-1 infected partner
	
	
	Unprotected sex






Supplementary Table 18 Risk-based screening tools for people who inject drugs

	Lead Author (year of publication)
	Year of data
	Sample size
	Country
	Setting (target group)
	External validation? 
	
AUC
	Sensitivity
	Specificity

	Smith (2015)67
	1998-2008

	1904

	USA

	People who inject drugs

	Yes
	0.72
	86.2%
	42.5%





Supplementary Table 19 Domains covered by tools used for people who inject drugs

	Lead Author (year of publication)
	Number of questions
	Demographics
	Symptoms and signs
	Indicator conditions
	Risk behaviours

	Smith (2015)67
	7

	Age

	
	
	Engagement in a methadone program, composite injection score (injection of heroin, injection of cocaine, sharing a cooker, sharing needles, visiting a shooting gallery)





Supplementary Table 20 Risk of bias assessment using Johanna Brigg's critical appraisal tool for cross-sectional studies 1
	Study
	Were the criteria for inclusion in the sample clearly defined?
	Were the study subjects and the setting described in detail?
	Was the exposure measured in a valid and reliable way?
	Were objective, standard criteria used for
measurement of the condition?
	Were confounding factors identified?
	Were strategies to deal with confounding factors stated?
	Were the outcomes measured in a valid and reliable way?
	Was appropriate statistical analysis used?

	Abbas17
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Unclear

	Allison18
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Allison19
	Unclear 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Bandason21
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Bandason20
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes

	Bandason22
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Unclear
	Yes
	Yes

	Du Plessis23
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Elias47
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Facente61
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Falsinnu62
	No
	No
	Yes
	Yes
	No
	No
	Yes
	Yes

	Ferrand24
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Haukoos42
	Yes
	Yes
	Yes
	Yes
	Unclear 
	Unclear 
	Yes
	Yes

	Haukoos68
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Hoenigl12
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Hsieh40
	Yes
	Yes
	Yes
	Yes
	Unclear 
	Unclear 
	Yes
	No

	Hsieh41
	Unclear 
	Unclear 
	Yes
	Yes
	Unclear 
	Unclear 
	Yes
	Yes

	Ibrahim25
	Yes
	Yes
	Yes
	Yes
	N
	N
	Yes
	N

	Joseph52
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Kakanfo26
	No
	No
	Unclear 
	Unclear 
	Yes
	Yes
	Unclear
	Yes

	Lin3
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Mafaune27
	Unclear
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes

	Menacho50
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes

	Moucheraud28
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Nathoo29
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Nelwan63
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Sampson64
	Yes
	No
	Yes
	Yes
	No
	Not applicable
	Yes
	Yes

	Sanders7
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes

	Sibanda69
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes

	Yin10
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Unclear
	Yes
	Yes

	Yumo70
	Yes
	Yes
	Yes
	Yes
	No
	Not applicable
	Yes
	Yes






Supplementary Table 21 Risk of bias assessment using Johanna Brigg's critical appraisal tool for case-control studies 1

	
	Were the groups comparable other than the presence of disease in cases or the absence of disease in controls?
	Were cases and controls matched appropriately?
	Were the same criteria used for identification of cases and controls?
	Was exposure measured in a standard, valid and reliable way?
	Was exposure measured in the same way for cases and controls?
	Were confounding factors identified?
	Were strategies to deal with confounding factors stated?
	Were outcomes assessed in a standard, valid and reliable way for cases and controls?
	Was the exposure period of interest long enough to be meaningful?
	Was appropriate statistical analysis used?

	Caldwell71
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	N/A 
	Yes

	Cayuelas56
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Unclear 
	Yes
	Yes

	Damery53
	Yes
	Yes
	Yes
	Unclear 
	Unclear 
	Yes
	Yes
	Yes
	Yes
	Yes

	Leal58
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Lin2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Manavi54
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Unclear
	Yes





Supplementary Table 22 Risk of bias assessment using Johanna Brigg's critical appraisal tool for cohort studies 1

	
	Were the two groups similar and recruited from the same population?
	Were the exposures measured similarly to assign people to both exposed and unexposed groups?
	Was the exposure measured in a valid and reliable way?
	Were confounding factors identified?
	Were strategies to deal with confounding factors stated?
	Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
	Were the outcomes measured in a valid and reliable way?
	Was the follow up time reported and sufficient to be long enough for outcomes to occur?
	Was follow up complete, and if not, were the reasons to loss to follow up described and explored?
	Were strategies to address incomplete follow up utilised?
	Was appropriate statistical analysis used?

	Aim-Eusebi55
	Yes
	Yes
	Unclear
	Yes
	Unclear
	N/A 
	N/A
	Yes
	Yes
	N/A
	Yes

	Beymer16
	Yes 
	Yes
	Yes
	Yes
	No
	Unclear 
	Yes
	Yes
	Yes
	N/A
	Yes

	Burgess32
	Yes
	Yes
	Yes
	Yes
	No
	Unclear 
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Dijkstra4
	Yes 
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Unclear
	Yes

	Dijkstra11
	Yes
	Yes
	Unclear
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Unclear
	Yes

	Jones14
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A
	Yes

	Kahle65
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	unclear
	Yes

	Krakower51
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	N/A
	N/A
	Yes

	Luo13
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Muttai49
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Unclear
	Unclear
	Unclear
	Yes

	Peebles34
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes

	Pintye35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Sanders (Mombasa)7
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Sanders (Kilifi)7
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Sanders (Durban)7
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Smith67
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Unclear
	Unclear
	Unclear
	Yes

	Wahome72
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes

	Wahome6
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes

	Yun15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes





Supplementary Table 23 Risk of bias assessment using Johanna Brigg's critical appraisal tool for quasi-experimental studies 1

	
	Is it clear in the study what is the 'cause' and what is the 'effect' (i.e. there is no confusion about which variable comes first)?
	Were the participants included in any comparisons similar?
	Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest?
	Was there a control group?
	Were there multiple measurements of the outcome both pre and post the intervention/exposure?
	Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analysed?
	Were the outcomes of participants included in any comparisons measured in the same way?
	Were outcomes measured in a reliable way?
	Was appropriate statistical analysis used?

	Felsen73
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Haukoos43
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Yumo74
	Yes
	Yes
	Yes
	No
	Yes
	Unclear
	Yes
	Yes
	Yes





Supplementary Table 24 Risk of bias assessment using Johanna Brigg's critical appraisal tool for randomised controlled studies 1

	
	Was true randomisation used for assignment of participants to treatment groups?
	Was allocation to treatment groups concealed?
	Were treatment groups similar at the baseline?
	Were participants blind to treatment assignment?
	Were those delivering treatment blind to treatment assignment?
	Were outcomes assessors blind to treatment assignment?
	Were treatment groups treated identically other than the intervention of interest?
	Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analysed?
	Were participants analysed in the groups to which they were randomised?
	Were outcomes measured in the same way for treatment groups?
	Were outcomes measured in a reliable way?
	Was appropriate statistical analysis used?
	Was the trial design appropriate, and any deviations from the standard RCT design (individual randomisation, parallel groups) accounted for in the conduct and analysis of the trial?

	Ayieko59
	Unclear 
	Unclear
	Yes
	Unclear
	Unclear
	Unclear
	Unclear
	N/A
	Unclear
	Yes
	Yes
	Yes
	N/A

	Balkus (VOICE)30
	Yes
	Unclear
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Balkus (HPTN035)30
	Yes
	No
	Yes
	Yes 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Balkus (FEM-PrEP)30
	Yes
	Unclear
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes

	Balkus31
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Blumenthal75
	Yes
	Unclear
	Yes
	No
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Burgess33
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Gillet45
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Giovenco60
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Haukoos44
	Yes
	Yes
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes

	Kahle (RCT1)65
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes

	Kahle (RCT2)65
	Y
	Yes
	Yes
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Yes

	Lyons38
	Y
	Unclear
	Yes
	No
	No
	Unclear
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	Scott5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear

	Smith9
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Wand36
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Wand37
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
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