	Supplementary table 1 – Univariable risk factors for anal histology-proven HSIL: (1) HSIL vs no SIL; (2) AIN2 vs no SIL; (3) AIN3 vs noSIL; (4) HSIL vs no HSIL (including AIN1) 

	 
	Univariable 

logistic regression HSIL vs no SIL
	 
	Univariable logistic regression 

AIN2 vs no SIL
	
	Univariable logistic regression 

AIN3 vs no SIL
	Univariable logistic regression 

HSIL vs no HSIL
	 

	
	OR
	(95% CI)
	 
	OR
	(95% CI)
	 
	OR
	(95% CI)
	OR
	(95% CI)
	 

	Demographic variables
	
	
	
	
	
	
	
	
	
	
	
	

	Age in years*
	0.80
	(0.70-0.90)
	
	0.76
	(0.66-0.88)
	
	0.84
	(0.71-0.99)
	0.87
	(0.78-0.97)
	 

	Continent of birth
	
	
	
	
	
	
	
	
	
	
	

	Dutch
	REF
	
	
	REF
	
	
	REF
	
	REF
	 
	 

	non-Dutch
	0.88
	(0.68-1.13)
	
	0.95
	(0.70-1.29)
	
	0.78
	(0.54-1.12)
	0.84
	(0.66-1.06)
	

	Smoking status
	
	
	
	
	
	
	
	
	 
	 
	 

	Never smoked
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	Previously smoking
	0.85
	(0.63-1.15)
	
	0.82
	(0.57-1.19)
	
	0.88
	(0.59-1.33)
	0.90
	(0.68-1.20)
	 

	Currently smoking
	1.06
	(0.81-1.39)
	
	1.08
	(0.79-1.50)
	
	1.03
	(0.72-1.49)
	1.04
	(0.81-1.33)
	

	Number of sex partners in the preceding 6 months
	
	
	
	
	
	
	 

	0 - 1
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	 2 - 5
	1.33
	(0.96-1.85)
	
	1.25
	(0.84-1.85)
	
	1.46
	(0.95-2.24)
	1.24
	(0.92-1.68)
	 

	≥6
	1.43
	(1.04-1.97)
	
	1.45
	(1.00-2.12)
	
	1.40
	(0.91-2.16)
	1.38
	(1.03-1.85)
	

	Had a STD in the preceding 6 months
	
	
	
	
	
	
	 

	No
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	Yes
	1.72
	(1.07-2.78)
	
	1.68
	(0.96-2.94)
	
	1.79
	(0.97-3.29)
	1.65
	(1.07-2.53)
	 

	HIV-related variables
	
	
	
	
	
	
	
	
	
	
	

	Currently using cART
	
	
	
	
	
	
	
	
	 
	 
	 

	No
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	Yes
	0.68
	(0.39-1.21)
	
	0.80
	(0.40-1.61)
	
	0.57
	(0.28-1.14)
	0.86
	(0.52-1.42)
	 

	Duration of cART use in years¥
	
	
	
	
	
	
	
	
	
	
	

	<1 yearϮ
	REF
	
	
	REF
	
	
	REF
	
	REF
	 
	 

	1-5 years
	0.85
	(0.49-1.45)
	
	0.70
	(0.38-1.26)
	
	1.24
	(0.56-2.75)
	0.75
	(0.46-1.23)
	

	5.01-10 years
	0.56
	(0.32-0.96)
	
	0.48
	(0.27-0.88)
	
	0.74
	(0.33-1.67)
	0.58
	(0.36-0.96)
	 

	>10 years
	0.54
	(0.32-0.90)
	
	0.41
	(0.23-0.72)
	
	0.87
	(0.40-1.89)
	0.61
	(0.38-0.99)
	

	CD4 T-cell count, cells/µl 
	
	
	
	
	
	
	
	
	 
	 
	 

	<350
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	350-500
	0.97
	(0.62-1.52)
	
	0.98
	(0.57-1.69)
	
	0.95
	(0.51-1.77)
	1.04
	(0.68-1.58)
	 

	>500
	1.10
	(0.74-1.63)
	
	1.10
	(0.69-1.77)
	
	1.09
	(0.64-1.87)
	1.21
	(0.84-1.74)
	

	Nadir CD4 T-cell count, cells/µl ǂ
	1.07
	(0.99-1.15)
	
	1.11
	(1.02-1.21)
	
	1.00
	(0.905-1.11)
	1.06
	(0.99-1.13)
	 

	HIV plasma viral load (in log10 copies/ml in regression)
	1.08
	(0.97-1.20)
	
	1.05
	(0.92-1.20)
	
	1.12
	(0.98-1.29)
	1.04
	(0.94-1.14)
	

	HIV viral load copies/ml
	
	
	
	
	
	
	
	
	 
	 
	 

	<50
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	≥50
	1.59
	(1.07-2.38)
	
	1.28
	(0.78-2.11)
	
	2.05
	(1.25-3.35)
	1.15
	(0.81-1.62)
	 

	Years living with viral suppression§
	
	
	
	
	
	
	
	
	
	

	<1 yearϮ
	REF
	
	
	REF
	
	
	REF
	
	REF
	 
	 

	1-5 years
	0.51
	(0.34-0.76)
	
	0.50
	(0.31-0.79)
	
	0.53
	(0.31-0.89)
	0.60
	(0.42-0.85)
	

	5.01-10 years
	0.43
	(0.29-0.64)
	
	0.45
	(0.29-0.71)
	
	0.40
	(0.23-0.68)
	0.56
	(0.39-0.80)
	 

	>10 years
	0.44
	(0.30-0.65)
	
	0.37
	(0.24-0.59)
	
	0.54
	(0.33-0.90)
	0.62
	(0.44-0.88)
	

	Having had an AIDS defining illness**
	
	
	
	
	
	
	
	 
	 
	 

	No
	REF
	
	
	REF
	
	
	REF
	
	REF
	
	

	Yes
	0.93
	(0.70-1.22)
	
	0.83
	(0.59-1.17)
	
	1.07
	(0.74-1.54)
	0.96
	(0.74-1.24)
	 


abbreviations: CI - confidence Interval, SIL - squamous intraepithelial lesion, HSIL- high-grade squamous intraepithelial lesion, HIV - Human Immunodeficiency Virus, STD - sexually transmitted disease, cART - combination antiretroviral therapy, AIDS - Acquired Immune Deficiency Syndrome* per 10 years increase in age
ǂ per 100 cells/µl increase

Ϯ participants who never had an undetectable viral load are included in the category <1 year undetectable viral load

§ viral suppression was defined as having a viral load of <200 in tests from 1-8-1999 onwards allowing for a onetime blip in viral load between 200 and 400 copies/ml. For samples tested prior to 1-8-1999 the cut-off of detectability of the laboratory assay that was used for that sample is the cut-off for viral suppression. This varies by time period (sensitivity of the assays increased over time) and hospital (based on the used assay)

** included AIDS defining illnesses: esophageal candidiasis, Kaposi's sarcoma, recurrent pneumonia, chronic intestinal microsporidiosis, Pneumocystis jeroveci pneumonia, M. kansasii, pulmonary tuberculosis, chronic intestinal cryptosporidiosis, AIDS dementia complex / HIV encephalopathy, toxoplasmosis of the brain, other species/unidentified extrapulmonary mycobacterium, CMV retinitis, non-Hodgkin's lymphoma, CMV disease (other than lymph node, liver, spleen), herpes simplex virus, progressive multifocal leucoencephalopathy, extrapulmonary cryptococcosis, primary lymphoma of central nervous system, extrapulmonary tuberculosis, wasting syndrome due to HIV, disseminated or extrapulmonary histoplasmosis, visceral leishmaniasis, candidiasis of trachea / bronchi / lungs, disseminated or extrapulmonary coccidioidomycosis, extrapulmonary pneumocystis, other CDC C-event
	Supplementary table 2 - Characteristics of the study population of the AIN cohort study by clinic, Amsterdam 2008-2015 (N=1678)

	
	Total
	
	Clinic A
	
	Clinic B
	
	Clinic C
	
	

	
	(N=1678)
	
	(N=710)
	
	(N=674)
	
	(N=294)
	
	

	 
	No.
	%
	 
	No.
	%
	 
	No.
	%
	 
	No.
	%
	 
	P-value

	Demographic variables
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age in years (mean/SD)(a)
	49
	(9.6)
	 
	48
	(9.9)
	 
	50
	(9.1)
	 
	50
	(9.7)
	 
	0.002

	Continent of birth(b)
	
	
	
	
	
	
	
	
	
	
	
	
	0.090

	Europe
	1279
	82%
	 
	503
	83%
	 
	531
	80%
	 
	245
	88%
	 
	 

	Americas
	188
	12%
	
	71
	12%
	
	88
	13%
	
	29
	10%
	
	

	Oceania
	11
	1%
	 
	4
	1%
	 
	5
	1%
	 
	2
	1%
	 
	 

	Asia
	46
	3%
	
	16
	3%
	
	28
	4%
	
	2
	1%
	
	

	Africa
	28
	2%
	 
	12
	2%
	 
	14
	2%
	 
	2
	1%
	 
	 

	Smoking status(c )
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001

	Never smoked
	598
	38%
	 
	219
	36%
	 
	272
	42%
	 
	107
	37%
	 
	 

	Previously smoking
	379
	24%
	
	153
	25%
	
	130
	20%
	
	96
	33%
	
	

	Currently smoking
	577
	37%
	 
	241
	39%
	 
	252
	39%
	 
	84
	29%
	 
	 

	Number of sex partners in the preceding 6 months (median/IQR)(d)
	2
	(1-6)
	
	1.5
	(1-6)
	
	2
	(1-6)
	
	1
	(1-4)
	
	<0.001

	Number of sex partners in the preceding 6 months(d)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.025

	0 - 1
	598
	49%
	
	149
	50%
	
	303
	46%
	
	146
	55%
	
	

	 2 - 5
	304
	25%
	 
	70
	23%
	 
	165
	25%
	 
	69
	26%
	 
	 

	≥6
	316
	26%
	
	79
	26%
	
	188
	29%
	
	49
	19%
	
	

	Had an STD in the preceding 6 months
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.025

	No
	1586
	95%
	
	665
	94%
	
	649
	96%
	
	272
	93%
	
	

	Yes
	92
	5%
	 
	45
	6%
	 
	25
	4%
	 
	22
	7%
	 
	 

	HIV-related variables
	
	
	
	
	
	
	
	
	
	
	
	
	

	Currently using cART(e )
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	<0.001

	No
	73
	4%
	
	61
	9%
	
	8
	1%
	
	4
	1%
	
	

	Yes
	1580
	96%
	 
	629
	91%
	 
	661
	99%
	 
	290
	99%
	 
	 

	Duration of cART use in years (median/IQR)(f)
	7.8
	(4.0-12.4)
	
	7.5
	(3.3-11.8)
	
	7.6
	(4.3-13.2)
	
	9.9
	(4.7-14.2)
	
	<0.001

	CD4 T-cell count cells/µl (median/IQR)(g)
	620
	(480-790)
	 
	580
	(450-770)
	 
	630
	(490-810)
	 
	650
	(520-840)
	 
	<0.001

	CD4 T-cell count cells/µl(g)
	
	
	
	
	
	
	
	
	
	
	
	
	0.005

	<350
	168
	10%
	 
	84
	12%
	 
	63
	9%
	 
	21
	7%
	 
	 

	350-500
	323
	20%
	
	155
	22%
	
	120
	18%
	
	48
	16%
	
	

	>500
	1163
	70%
	 
	456
	66%
	 
	483
	73%
	 
	224
	76%
	 
	 

	Nadir CD4 T-cell count cells/µl (median/IQR)(h)
	220
	(130-320)
	
	210
	(100-300)
	
	240
	(140-340)
	
	220
	(150-310)
	
	<0.001

	Nadir CD4 T-cell count cells/µl(h)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	<0.001

	<100
	315
	19%
	
	166
	24%
	
	111
	17%
	
	38
	13%
	
	

	100-199
	368
	22%
	 
	152
	22%
	 
	132
	20%
	 
	84
	29%
	 
	 

	200-349
	624
	38%
	
	247
	36%
	
	262
	39%
	
	115
	39%
	
	

	>350
	344
	21%
	 
	128
	18%
	 
	160
	24%
	 
	56
	19%
	 
	 

	HIV viral load copies/ml (median/IQR)(i)
	20
	(1-40)
	
	40
	(40-40)
	
	1
	(1-20)
	
	1
	(1-20)
	
	<0.001

	HIV viral load copies/ml(i)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	<0.001

	<50
	1347
	89%
	
	437
	79%
	
	635
	96%
	
	275
	95%
	
	

	≥50
	161
	11%
	 
	116
	21%
	 
	29
	4%
	 
	16
	5%
	 
	 

	Years living with viral suppression (median/IQR)§ (j)
	6.3
	(2.7-11.1)
	
	4.7
	(1.3-10.2)
	
	6.7
	(3.3-11.2)
	
	8.7
	(3.7-13.1)
	
	<0.001

	Years living with viral suppression § (j) 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	<0.001

	<1 yearϮ
	200
	14%
	
	114
	22%
	
	64
	10%
	
	22
	8%
	
	

	1-5 years
	413
	28%
	 
	155
	30%
	 
	185
	28%
	 
	73
	25%
	 
	 

	5.01-10 years
	393
	27%
	
	119
	23%
	
	201
	30%
	
	73
	25%
	
	

	>10 years
	476
	32%
	 
	136
	26%
	 
	216
	32%
	 
	124
	42%
	 
	 

	Having had an AIDS defining illness(k) (l)
	
	
	
	
	
	
	
	
	
	
	
	
	0.291

	No
	1279
	78%
	 
	519
	78%
	 
	520
	77%
	 
	240
	82%
	 
	 

	Yes
	354
	22%
	
	146
	22%
	
	154
	23%
	
	54
	18%
	
	

	SIL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SIL diagnosis
	
	
	
	
	
	
	
	
	
	
	
	
	0.001

	no dysplasia
	785
	47%
	 
	334
	47%
	 
	288
	43%
	 
	163
	55%
	 
	 

	AIN1
	396
	24%
	
	163
	23%
	
	176
	26%
	
	57
	19%
	
	

	AIN2
	289
	17%
	 
	125
	18%
	 
	133
	20%
	 
	31
	11%
	 
	 

	AIN3
	208
	12%
	
	88
	12%
	
	77
	11%
	
	43
	15%
	
	

	Intra-anal HSIL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.183

	No
	1204
	72%
	
	541
	72%
	
	469
	70%
	
	221
	75%
	
	

	Yes
	474
	28%
	 
	196
	28%
	 
	205
	30%
	 
	73
	25%
	 
	 

	Perianal HSIL
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001

	No
	1632
	97%
	 
	674
	95%
	 
	665
	99%
	 
	293
	100%
	 
	 

	Yes
	46
	3%
	 
	36
	5%
	 
	9
	1%
	 
	1
	0%
	 
	 

	abbreviations: SD: Standard Deviation; HIV: Human Immunodeficiency Virus; cART: combination antiretroviral therapy; IQR: interquartile range; SIL - squamous intraepithelial lesion, HSIL- high-grade squamous intraepithelial lesion; STD: sexually transmitted disease
	
	

	a: total - 1 missings; clinic A - 0 missings; clinic B - 1 missing; clinic C - 0 missings
	
	
	
	
	
	
	
	
	
	
	

	b: total - 126 missings; clinic A - 104 missings; clinic B - 8 missings; clinic C - 14 missings 
	
	
	
	
	
	
	
	
	
	

	c: total - 124 missings; clinic A - 97 missings; clinic B - 20 missings; clinic C - 7 missings
	
	
	
	
	
	
	
	
	
	

	d: total 460 missings; clinic A - 412 missings; clinic B - 18 missings; clinic C - 30 missings
	
	
	
	
	
	
	
	
	
	

	e: total - 25 missing; clinic A - 20 missings; clinic B - 5 missings; clinic C - 0 missings
	
	
	
	
	
	
	
	
	
	
	

	f: total - 93 missings; clinic A - 64 missings; clinic B - 19 missings; clinic C - 10 missing
	
	
	
	
	
	
	
	
	
	
	

	g: total - 24 missings; clinic A - 15 missings; clinic B - 8 missings; clinic C - 1 missing
	
	
	
	
	
	
	
	
	
	
	

	h: total - 27 missings; clinic A - 17 missings; clinic B - 9 missings; clinic C - 1 missing
	
	
	
	
	
	
	
	
	
	
	

	i: total - 170 misisngs; clinic A - 157 missings; clinic B - 10 missings; clinic C - 3 missings
	
	
	
	
	
	
	
	
	
	

	j: total - 196 misisngs; clinic A - 186 missings; clinic B - 8 missings; clinic C - 2 missings
	
	
	
	
	
	
	
	
	
	
	

	k: total - 45 missings; clinic A - 45 missings; clinic B - 0 missings; clinic C - 0 missings 
	
	
	
	
	
	
	
	
	
	
	

	l: included AIDS defining illnesses: esophageal candidiasis, Kaposi's sarcoma, recurrent pneumonia, chronic intestinal microsporidiosis, Pneumocystis jeroveci pneumonia, M. kansasii, pulmonary tuberculosis, chronic intestinal cryptosporidiosis, AIDS dementia complex / HIV encephalopathy, toxoplasmosis of the brain, other species/unidentified extrapulmonary mycobacterium, CMV retinitis, non-Hodgkin's lymphoma, CMV disease (other than lymph node, liver, spleen), herpes simplex virus, progressive multifocal leucoencephalopathy, extrapulmonary cryptococcosis, primary lymphoma of central nervous system, extrapulmonary tuberculosis, wasting syndrome due to HIV, disseminated or extrapulmonary histoplasmosis, visceral leishmaniasis, candidiasis of trachea / bronchi / lungs, disseminated or extrapulmonary coccidioidomycosis, extrapulmonary pneumocystis, other CDC C-event

	Ϯ participants who never had an undetectable viral load are included in the category <1 year undetectable viral load
	
	
	
	
	

	§ viral suppression was defined as having a viral load of <200 in tests from 1-8-1999 onwards allowing for a onetime blip in viral load between 200 and 400 copies/ml. For samples tested prior to 1-8-1999 the cut-off of detectability of the laboratory assay that was used for that sample is the cut-off for viral suppression
	
	

	
	
	
	


	Supplementary table 3 – Risk factors of anal histology-proven HSIL vs no SIL stratified by anatomical location among HIV-positive MSM in Amsterdam, the Netherlands (AIN Cohort Study, 2016)#

	
	Intra-anal
	
	Perianal
	

	
	Multivariable logistic regressionΦ
	
	Multivariable logistic regressionΦ
	

	 
	aOR
	(95% CI)
	P
	
	aOR
	(95% CI)
	P
	

	Demographic variables
	
	
	
	
	
	
	
	

	Age in years*
	0.83
	(0.72-0.96)
	0.014
	
	1.10
	(0.73-1.65)
	0.659
	

	Smoking status
	
	
	
	
	
	
	0.006
	

	Never smoked
	
	
	
	
	REF
	
	
	

	Previously smoking
	
	
	
	
	2.41
	(0.77-7.57)
	
	

	Currently smoking
	
	
	
	
	4.90
	(1.80-13.35)
	
	

	HIV-related variables
	
	
	
	
	
	
	
	

	CD4 T-cell count 
	
	
	0.315
	
	
	
	0.455
	

	<350
	REF
	
	
	
	REF
	
	
	

	350-500
	1.20
	(0.70-2.05)
	
	
	0.57
	(0.17-1.96)
	
	

	>500
	1.42
	(0.86-2.34)
	
	
	0.48
	(0.16-1.50)
	
	

	Nadir CD4 T-cell count, cells/µlǂ
	0.99
	(0.90-1.09)
	0.855
	
	0.94
	(0.73-1.24)
	0.680
	

	Years living with viral suppression§
	
	
	0.013
	
	
	
	0.517
	

	<1 yearϮ
	REF
	
	
	
	REF
	
	
	

	1-5 years
	0.56
	(0.37-0.85)
	
	
	0.85
	(0.22-3.25)
	
	

	5.01-10 years
	0.47
	(0.30-0.75)
	
	
	1.45
	(0.39-5.44)
	
	

	>10 years
	0.56
	(0.35-0.90)
	
	
	1.88
	(0.49-7.24)
	
	

	Having had an AIDS defining illness
	
	
	0.691
	
	
	
	0.580
	

	No
	REF
	
	
	
	REF
	
	
	

	Yes
	0.94
	(0.69-1.27)
	 
	 
	1.25
	(0.57-2.73)
	 
	 

	abbreviations: CI - Confidence Interval, aOR - adjusted odds ratio, HIV - Human Immunodeficiency Virus, AIDS - Acquired Immune Deficiency Syndrome, SD – standard deviation

	# individuals were nested within clinic where HRA was done (multi-level analysis)
	

	Φ Multivariable model intra-anal includes 1122 participants; perianal includes 1357 participants

	* per 10 years increase in age
	
	
	
	
	
	
	
	

	ǂ per 100 cells/µl increase
	
	
	
	
	
	
	
	

	Ϯ participants who never had an undetectable viral load are included in the category <1 year undetectable viral load

	§ viral suppression was defined as having a viral load of <200 in tests from 1-8-1999 onwards allowing for a onetime blip in viral load between 200 and 400 copies/ml. For samples tested prior to 1-8-1999 the

	 cut-off of detectability of the laboratory assay that was used for that sample is the cut-off for viral suppression. This varies by time period (sensitivity of the assays increased over time) and hospital (based on the used assay)


