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Supplementary Table S1: Risk of Selected Secondary Primary Malignancy by Sex and Age among HIV-Uninfected Survivors of Hodgkin Lymphoma, California, 1990–2015
	
	Age 0–39 years
	Age ≥ 40 years
	

	
	O†
	SIR (95% CI)
	AER‡
	O†
	SIR (95% CI)
	AER
	P-value*

	Male
	

	All Sites
	264
	2.67 (2.36, 3.01)
	22.61
	615
	1.51 (1.39, 1.63)
	64.07
	<0.0001

	Any Hematologic Malignancy
	80
	4.60 (3.65, 5.72)
	8.58
	168
	4.52 (3.86, 5.26)
	40.5
	0.8984

	Non-Hodgkin Lymphoma
	50
	6.86 (5.09, 9.04)
	5.85
	122
	6.91 (5.74, 8.25)
	32.3
	0.9658

	Leukemia
	25
	6.00 (3.89, 8.86)
	2.85
	32
	2.82 (1.93, 3.98)
	6.4
	0.0058

	Solid Cancer 
	179
	2.23 (1.92, 2.58)
	13.53
	431
	1.19 (1.08, 1.31)
	21.36
	<0.0001

	Lung and Bronchus
	19
	4.33 (2.61, 6.76)
	2
	89
	1.82 (1.46, 2.24)
	12.43
	0.0019

	Melanoma of the Skin
	16
	1.33 (0.76, 2.16)
	0.54
	27
	1.07 (0.71, 1.56)
	0.55
	0.4952

	Thyroid
	24
	6.36 (4.07, 9.46)
	2.77
	9
	2.47 (1.13, 4.69)
	1.66
	0.0104

	Kidney and Renal Pelvis
	13
	2.63 (1.40, 4.50)
	1.1
	17
	1.08 (0.63, 1.73)
	0.41
	0.0199

	Gastrointestinal System
	47
	2.65 (1.95, 3.53)
	4.01
	84
	1.05 (0.83, 1.29)
	1.13
	<0.0001

	Head & Neck Cancer
	15
	3.03 (1.70, 5.01)
	1.38
	27
	1.90 (1.26, 2.77)
	3.97
	0.1585

	Soft Tissue Sarcoma
	9
	5.08 (2.32, 9.65)
	0.99
	4
	1.50 (0.41, 3.85)
	0.41
	0.033

	Female
	

	All Sites
	385
	3.01 (2.72, 3.33)
	38.19
	441
	1.74 (1.58, 1.91)
	76.42
	<0.0001

	Any Hematologic Malignancy
	63
	6.55 (5.03, 8.38)
	7.93
	108
	5.54 (4.55, 6.69)
	35.97
	0.2958

	Non-Hodgkin Lymphoma
	35
	8.46 (5.89, 11.77)
	4.58
	85
	8.47 (6.76, 10.47)
	30.46
	0.9944

	Leukemia
	25
	9.49 (6.14, 14.00)
	3.32
	19
	3.46 (2.08, 5.40)
	5.49
	0.0009

	Solid Cancer 
	319
	2.72 (2.43, 3.04)
	29.96
	326
	1.43 (1.28, 1.60)
	40.01
	<0.0001

	Lung and Bronchus
	21
	5.28 (3.27, 8.07)
	2.53
	72
	2.25 (1.76, 2.83)
	16.24
	0.0016

	Melanoma of the Skin
	28
	2.39 (1.59, 3.46)
	2.42
	20
	1.90 (1.16, 2.94)
	3.86
	0.4330

	Thyroid
	62
	4.60 (3.53, 5.90)
	7.21
	19
	3.13 (1.88, 4.89)
	5.25
	0.1288

	Kidney and Renal Pelvis
	5
	2.07 (0.67, 4.83)
	0.38
	13
	2.18 (1.16, 3.72)
	2.86
	0.9202

	Gastrointestinal System
	26
	2.16 (1.41, 3.17)
	2.07
	62
	1.38 (1.06, 1.77)
	7.00
	0.0657

	Head & Neck Cancer
	11
	6.11 (3.05, 10.94)
	1.37
	12
	3.00 (1.55, 5.24)
	3.25
	0.0932

	Soft Tissue including Heart
	13
	9.89 (5.26, 16.91)
	1.74
	3
	2.14 (0.44, 6.26)
	0.65
	0.0064

	Female Breast
	119
	2.54 (2.10, 3.04)
	10.71
	81
	1.00 (0.80, 1.25)
	0.15
	<0.0001

	Abbreviations:  N, number; SIR, standardized incidence ratio; CI, confidence interval; AER, absolute excess risk (N/10,000 person-years)
*Test for differences between SIRs
†Observed second primary malignancy (O) in the California cohort.
‡Absolute excess risk (AER) per 10,000 person-years. 





	Supplementary Table S2: Standardized Incidence Ratio of Selected Second Primary Malignancies among HIV-Uninfected Survivors of Hodgkin Lymphoma, according to Follow-Up Interval, California, 1990–2015

	Follow-up, years
	< 2
	2 to <5
	5 to <10
	10 to <20
	≥20

	
	SIR (95% CI)
	SIR (95% CI)
	SIR (95% CI)
	SIR (95% CI)
	SIR (95% CI)

	Any Malignancy
	1.75 (1.54, 1.99)
	1.93 (1.73, 2.14)
	1.74 (1.57, 1.92)
	2.03 (1.87, 2.21)
	2.39 (2.03, 2.79)

	Hematologic Malignancies
	5.86 (4.62, 7.32)
	6.32 (5.20, 7.61)
	5.34 (4.41, 6.40)
	3.81 (3.09, 4.64)
	3.12 (1.85, 4.94)

	   Non-Hodgkin Lymphoma
	9.32 (7.02, 12.13)
	9.11 (7.14, 11.45)
	7.75 (6.14, 9.66)
	5.73 (4.47,7.24)
	5.35 (2.99, 8.82)

	   Leukemia
	3.55 (1.89, 6.07)
	6.93 (4.80, 9.68)
	5.39 (3.71, 7.57)
	2.61 (1.57, 4.08)
	1.20 (0.15, 4.35)

	   Kaposi Sarcoma
	5.14 (1.14, 13.16)
	*
	*
	*
	*

	Solid malignancies
	1.30 (1.11, 1.52)
	1.46 (1.28, 1.66)
	1.37 (1.21, 1.54)
	1.82 (1.66, 2.00)
	2.36 (1.98, 2.78)

	Lower Respiratory System
	1.26 (0.77, 1.94)
	2.14 (1.55, 2.88)
	1.68 (1.20, 2.29)
	3.08 (2.44, 3.83)
	4.40 (2.85, 6.50)

	    Lung and Bronchus
	1.29 (0.79, 1.99)
	2.19 (1.59, 2.95)
	1.68 (1.19, 2.30)
	3.00 (2.36, 3.75)
	4.14 (2.63, 6.22)

	Skin Cancer
	1.58 (0.84, 2.70)
	2.22 (1.46, 3.23)
	1.22 (0.74, 1.88)
	1.33 (0.89, 1.92)
	1.50 (0.65, 2.95)

	   Melanoma 
	1.59 (0.82, 2.77)
	2.14 (1.37, 3.18)
	1.31 (0.80, 2.02)
	1.38 (0.91, 1.99)
	1.38 (0.56, 2.85)

	   Non-melanoma
	1.47 (0.04, 8.16)
	3.19 (0.66, 9.34)
	*
	0.73 (0.02, 4.08)
	3.45 (0.09, 19.24)

	Thyroid
	7.71 (4.94, 11.47)
	2.06 (0.99, 3.78)
	3.08 (1.93, 4.66)
	4.76 (3.48, 6.35)
	5.56 (2.87, 9.71)

	Urinary System
	2.29 (1.45, 3.44)
	1.49 (0.91, 2.31)
	1.35 (0.86, 2.03)
	1.33 (0.88, 1.92)
	1.38 (0.55, 2.84)

	   Kidney 
	4.40 (2.56, 7.04)
	1.11 (0.41, 2.41)
	1.22 (0.56, 2.32)
	1.11 (0.56, 1.99)
	1.99 (0.65, 4.65)

	Gastrointestinal System
	0.92 (0.58, 1.39)
	1.36 (0.99, 1.84)
	1.26 (0.94, 1.66)
	1.70 (1.35, 2.11)
	1.90 (1.19, 2.87)

	   Stomach
	1.30 (0.27, 3.80)
	3.02 (1.38, 5.74)
	1.66 (0.61, 3.61)
	1.44 (0.53, 3.14)
	1.06 (0.03, 5.93)

	   Esophagus
	*
	0.61 (0.02, 3.39)
	1.93 (0.53, 4.94)
	4.00 (1.92, 7.35)
	3.33 (0.40,12.03)

	   Pancreas
	0.63 (0.08, 2.29)
	1.19 (0.39, 2.79)
	1.13 (0.42, 2.46)
	1.84 (0.95, 3.21)
	2.43 (0.66,6.23)

	   Colorectal
	1.10 (0.61, 1.85)
	1.58 (1.03, 2.32)
	1.08 (0.68, 1.64)
	1.74 (1.25, 2.35)
	1.97 (0.98, 3.52)

	   Anorectal
	1.97 (0.05, 10.97)
	1.37 (0.03, 7.66)
	1.95 (0.24, 7.04)
	1.37 (0.17, 4.97)
	2.53 (0.06,14.07)

	Head & Neck Cancer
	1.72 (0.63, 3.75)
	3.98 (2.40, 6.22)
	2.55 (1.45, 4.13)
	2.18 (1.29, 3.45)
	2.82 (1.04, 6.15)

	Soft Tissue (Sarcoma)
	2.92 (0.60, 8.54)
	2.08 (0.43, 6.07)
	5.36 (2.57, 9.86)
	5.26 (2.72, 9.20)
	1.89 (0.05, 10.51)

	Female Breast
	0.71 (0.37, 1.25)
	0.85 (0.52, 1.31)
	1.36 (0.99, 1.82)
	1.97 (1.57, 2.43)
	3.45 (2.44, 4.74)

	Abbreviations: HIV, human immunodeficiency virus; SIR, standardized incidence ratios; CI, confidence interval.
*Not reported due to very small numbers of cases.





	Supplementary Table S3: Standardized Incidence Ratio and Absolute Excess Risk of Select Solid Secondary Primary Malignancies Among All HIV-Uninfected Survivors of Hodgkin Lymphoma (N=18,932) by Treatment Era, 1990–2015, California

	
	1990–1996
	1997–2006
	2007–2015
	

	
	      SIR (95% CI)
	   AER‡
	     SIR (95% CI)
	   AER‡
	      SIR (95% CI)
	   AER‡
	P-value†

	Solid Malignancies
	1.79 (1.65, 1.95)
	32.30
	1.51 (1.39, 1.65)
	20.58
	1.34 (1.15, 1.55)
	12.83
	0.0007

	Lung and Bronchus
	2.94 (2.41, 3.55)
	9.28
	1.84 (1.43, 2.32)
	3.78
	1.59 (1.01, 2.38)
	2.37
	0.0013

	Thyroid
	4.00 (2.84, 5.46)
	3.81
	3.94 (2.90, 5.24)
	4.15
	5.31 (3.53, 7.67)
	6.32
	0.4284

	Kidney and Renal Pelvis
	1.41 (0.79, 2.32)
	0.57
	1.56 (0.96, 2.42)
	0.85
	2.33 (1.24, 3.98)
	2.06
	0.3992

	Gastrointestinal System
	1.53 (1.23, 1.87)
	4.13
	1.55 (1.26, 1.87)
	4.35
	0.84 (0.53, 1.26)
	-1.21
	0.0123

	Head & Neck 
	2.29 (1.45, 3.43)
	1.69
	3.21 (2.22, 4.49)
	2.77
	1.87 (0.81, 3.69)
	1.04
	0.2504

	Soft Tissue Sarcoma
	4.50 (2.33, 7.86)
	1.22
	3.24 (1.55, 5.96)
	0.82
	5.02 (2.02, 10.34)
	1.56
	0.6132

	Female Breast
	2.18 (1.80, 2.62)
	17.42
	1.10 (0.84, 1.42)
	1.41
	1.22 (0.79, 1.81)
	2.72
	<0.0001


Abbreviations: HIV, human immunodeficiency virus; SIR, standardized incidence ratio; CI, confidence interval.
‡Absolute excess risk (AER) per 10,000 person-years. 
Supplementary Tables S1–S4
†P-value for trend for SIR.
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Supplementary Table S4: Risk of Selected Secondary Primary Malignancy by Histology and HIV Status among Survivors of Hodgkin Lymphoma (HL), California, 1990–2015
	
	Classical HL, not otherwise specified
	Mixed Cellularity
	Nodular Sclerosis

	
	O†
	SIR
	95% CI
	AER‡
	O†
	SIR
	95% CI
	AER‡
	O†
	SIR
	95% CI
	AER‡

	HIV-uninfected patients 
	
	
	N = 3,033
	
	
	
	N = 2,530
	
	
	
	N= 11,832
	

	All Sites
	238
	1.85
	(1.62, 2.1)
	50.30
	288
	1.63
	(1.44, 1.83)
	43.57
	1017
	2.08
	(1.95, 2.21)
	39.01

	Any Hematologic Malignancy
	69
	5.74
	(4.46, 7.26)
	26.16
	84
	5.09
	(4.06, 6.3)
	26.49
	204
	4.39
	(3.81, 5.04)
	11.66

	    Non-Hodgkin Lymphoma
	46
	8.06
	(5.9, 10.75)
	18.50
	65
	8.30
	(6.41, 10.58)
	22.44
	132
	6.13
	(5.13, 7.27)
	8.17

	Leukemia
	12
	3.44
	(1.78, 6.01)
	3.91
	17
	3.56
	(2.07, 5.7)
	4.80
	63
	4.90
	(3.76, 6.27)
	3.71

	Kaposi Sarcoma
	<5
	9.51
	(1.96, 27.78)
	1.23
	<5
	1.79
	(0.05, 10)
	0.17
	<5
	0
	(0, 1.94)
	-0.14

	Solid Cancer 
	165
	1.45
	(1.24, 1.69)
	23.55
	198
	1.27
	(1.1, 1.46)
	16.33
	793
	1.82
	(1.7, 1.95)
	26.49

	    Lung and Bronchus
	28
	1.95
	(1.3, 2.82)
	6.28
	41
	1.95
	(1.4, 2.64)
	7.83
	111
	2.56
	(2.11, 3.08)
	5.01

	    Melanoma of the Skin
	12
	1.48
	(0.76, 2.59)
	1.79
	8
	0.84
	(0.36, 1.66)
	-0.59
	67
	1.83
	(1.42, 2.33)
	2.25

	    Thyroid
	13
	4.22
	(2.25, 7.22)
	4.55
	8
	2.64
	(1.14, 5.21)
	1.95
	82
	4.28
	(3.4, 5.31)
	4.65

	    Kidney and Renal Pelvis
	5
	1.15
	(0.37, 2.68)
	0.30
	<5
	0.68
	(0.19, 1.74)
	-0.74
	32
	2.06
	(1.41, 2.9)
	1.22

	    Gastrointestinal System
	19
	0.80
	(0.48, 1.25)
	-2.17
	60
	1.75
	(1.34, 2.25)
	10.11
	121
	1.52
	(1.27, 1.82)
	3.08

	    Head and Neck Cancer
	10
	2.83
	(1.36, 5.2)
	2.97
	15
	3.09
	(1.73, 5.1)
	3.99
	37
	2.68
	(1.89, 3.69)
	1.72

	    Soft Tissue Sarcoma
	<5
	2.05
	(0.25, 7.41)
	0.47
	<5
	0
	(0, 2.98)
	-0.49
	25
	5.88
	(3.81, 8.68)
	1.54

	    Female Breast
	21
	1.34
	(0.83, 2.05)
	5.63
	15
	0.81
	(0.46, 1.34)
	-3.95
	154
	1.83
	(1.55, 2.14)
	10.02

	HIV-infected patients 
	 
	 
	N = 245
	
	
	
	N = 215
	
	
	
	N = 241
	

	All Sites
	17
	2.11
	(1.23, 3.38)
	62.48
	25
	3.42
	(2.21, 5.04)
	107.30
	22
	2.53
	(1.58, 3.83)
	60.43

	Any Hematologic Malignancy
	7
	8.50
	(3.42, 17.52)
	43.17
	9
	11.25
	(5.14, 21.36)
	49.76
	8
	8.20
	(3.54, 16.15)
	31.92

	Non-Hodgkin Lymphoma
	3
	7.84
	(1.62, 22.9)
	18.29
	<5
	5.42
	(0.66, 19.57)
	9.90
	<5
	8.76
	(2.39, 22.44)
	16.10

	Leukemia
	<5
	4.53
	(0.11, 25.23)
	5.45
	<5
	5.04
	(0.13, 28.1)
	4.87
	<5
	0
	(0, 14.72)
	-1.14

	Kaposi Sarcoma
	<5
	75.45
	(15.56, 220.49)
	20.69
	6
	107.53
	(39.46, 234.05)
	36.07
	<5
	44.30
	(9.14, 129.46)
	13.33

	Solid Cancer 
	10
	1.41
	(0.68, 2.59)
	20.34
	16
	2.51
	(1.43, 4.07)
	58.37
	14
	1.85
	(1.01, 3.1)
	29.21

	Lung and Bronchus
	<5
	1.46
	(0.04, 8.11)
	2.19
	<5
	4.50
	(0.93, 13.15)
	14.16
	<5
	1.42
	(0.04, 7.92)
	1.35

	    Melanoma of the Skin
	<5
	1.88
	(0.05, 10.47)
	3.27
	<5
	0
	(0, 9.43)
	-2.37
	<5
	0
	(0, 5.51)
	-3.04

	    Thyroid
	<5
	0
	(0, 24.44)
	-1.06
	<5
	0
	(0, 26.48)
	-0.85
	<5
	4.21
	(0.11, 23.45)
	3.46

	Kidney and Renal Pelvis
	<5
	2.64
	(0.07, 14.68)
	4.34
	<5
	0
	(0, 10.17)
	-2.20
	<5
	0
	(0, 9.08)
	-1.85

	    Gastrointestinal System
	6
	3.64
	(1.34, 7.93)
	30.42
	<5
	2.58
	(0.7, 6.61)
	14.87
	5
	2.92
	(0.95, 6.81)
	14.94

	    Head and Neck Cancer
	<5
	3.10
	(0.08, 17.26)
	4.73
	6
	19.86
	(7.29, 43.24)
	34.58
	<5
	11.07
	(3.02, 28.34)
	16.54

	    Soft Tissue Sarcoma
	<5
	0
	(0, 52.5)
	-0.49
	<5
	0
	(0, 54.15)
	-0.41
	<5
	0
	(0, 42.84)
	-0.39

	    Female Breast
	<5
	0
	(0, 12.11)
	-18.86
	<5
	0
	(0, 14.6)
	-18.08
	<5
	2.24
	(0.06, 12.51)
	12.75


Abbreviations:  SIR, standardized incidence ratio; CI, confidence interval; HIV, human immunodeficiency virus; N, number.
†Observed (O) second primary malignancy in the California Cancer Registry.
‡Absolute excess risk (AER) per 10,000 person-years.



