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Appendix A. Study populations
SEER 22
The dataset “Incidence – SEER Research Plus Limited-Field Data, 22 Registries, Nov 23 Submission (2000-2021)” was used to select PEL cases with or without prior malignancy. SEER 22 includes the following registries/regions for the years 2001–2021: Alaska Native Tumor Registry, Connecticut, Detroit, Georgia Center for Cancer Statistics (Atlanta, Greater Georgia, Rural Georgia), Greater Bay Area Cancer Registry (San Francisco-Oakland and San Jose-Monterey), Greater California, Hawaii, Idaho, Iowa, Illinois, Kentucky, Los Angeles, Louisiana, Massachusetts, New Mexico, New Jersey, New York, Seattle-Puget Sound, Texas, and Utah. 
There were 444 PEL cases diagnosed during 2001–2021. We excluded one case aged less than 20 years at diagnosis and three cases with missing race/ethnicity information. 
HACM Study population
The HIV/AIDS Cancer Match (HACM) Study regions and years included in this study were Colorado (2001–2015), Connecticut (2002–2016), Washington DC (2007–2015), Florida (2001–2019), Georgia (2004–2012), Louisiana (2001–2015), Massachusetts (2007–2016), Maryland (2008–2018), Michigan (2001–2015), North Carolina (2001–2014), New Jersey (2001–2012), New York (2001–2019), Texas (2001–2019), and Puerto Rico (2003–2017).
Since Florida provided only PEL cases with HIV, this registry was excluded from the analysis comparing PEL cases by HIV status and the survival analyses but included in the negative binomial regression and SIR calculations for PEL in PWH. After excluding one case diagnosed in a person under age 20 (a male with HIV), there were 174 PEL cases captured in HACM Study registries. 
For the comparison of survival in patients with PEL and other NHLs among PWH, we used the following ICD-O-3 histology codes to identify NHLs: 9590-9597, 9670-9671, 9673, 9675, 9678-9680, 9684, 9687-9691, 9695, 9698-9702, 9705, 9708-9709, 9712, 9714-9719, 9724-9729, 9735, 9737-9738, 9761-9762, 9764, 9811-9818, 9820, 9823 (chronic lymphocytic leukemia/small lymphocytic lymphoma), 9826, 9827, 9831-9837, 9940, 9948, or 9970, with behavior code 3 (malignant). For the survival analysis, PEL was compared to Burkitt lymphoma (9687), diffuse large B-cell lymphoma (9680), and central nervous system lymphoma (9590–9595, 9670–9723, C70.0-C72.9). Kaposi sarcoma was identified with histology code 9140.


Appendix B. Summary of clinical and pathology chart review
Two definitions of PEL were assessed via clinical and pathology record review: definition 1) ICD-O-3 code 9678 for primary effusion lymphoma (first introduced in 2001) and definition 2) ICD-O-3 codes for lymphomas: 9590, 9591, 9596, 9670, 9671, 9675, 9680, 9684, 9687, or 9731–9734 arising in the heart, pleura or peritoneum (ICD-O-3 site codes: C380, C384, C482). Several HACM Study registries were asked to provide clinical or pathology reports meeting either definition. Two oncologists (RR and KL) and one pathologist (JYS) experienced in diagnosing and/or treating HIV-related malignancies reviewed these records. We tabulated their level of confidence (very confident, confident, or insufficient information to determine) that each case was PEL, other/unknown lymphoma, or another/unknown diagnosis.
Clinical record review
Clinical abstracts from 82 patients, 36 for definition 1 and 46 for definition 2, from three HACM Study regions were independently reviewed by both RR and KL. For definition 1, RR or KL identified 30/36 records as PEL (assigned very confident or confident). Both RR and KL classified 22/36 records as PEL (positive predictive value 61.1%), and 14 cases as other/unknown diagnoses, providing agreement of 63.9%. Among the subset of 14 cases where RR was confident or very confident of the diagnosis, 14 were confirmed as PEL (positive predictive value 100%). Similarly, among the subset of 14 cases where KL was confident or very confident of the diagnosis, 14 were confirmed as PEL (positive predictive value 100%). For definition 2 only 3/46 clinical records were identified as PEL (most were classified by RR and KL as other/unknown lymphoma). Moreover, RR and KL were concordant in their classifications of definition 2 as being mostly other/unknown lymphoma with agreement of 82.6%. 
During the clinical record review, three PEL cases were identified as occurring in a person with HIV and that had not been linked to a HACM HIV registry, suggesting that the linkage had a sensitivity of 97% (89 [identified in linkage]/92 [identified in linkage and clinical record review]). 
Pathology record review
Pathology information was used to categorize cases as “likely PEL” or “unlikely to be PEL” based on the presence or absence of several indicators.(1-3) Indicators that the pathology was likely PEL included: tumor that was cavity-based or present only in an effusion, immunohistochemistry (IHC) that was positive for CD138 and/or CD38, Epstein-Barr virus positivity based on in situ hybridization (EBER ISH), and positive IHC for Kaposi sarcoma herpesvirus. Additionally, light chain restriction for kappa or lambda by IHC or ISH was considered supportive. Features that indicated that the pathology was unlikely to be PEL included: tumor involvement of lymph nodes or masses, IHC that was positive for CD20, and lack of Epstein-Barr virus positivity by EBER ISH.
JYS reviewed pathology reports originating from 60 patients (7 cases for definition 1 and 53 cases for definition 2). captured in four HACM Study regions. For definition 1, JYS classified 6/7 as PELs (assigned very confident or confident, positive predictive value 85.7%), and for definition 2 only 2/53 cases (3.8%) were classified as PELs. 
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Supplementary Table 1. Incidence of primary effusion lymphoma captured in SEER 22 registries, 2001–2021
	Characteristic
	No. of
cases
	 
	Incidence rate
(per million person-years)
	Univariable
	Multivariable

	
	
	Col %
	
	IRR (95% CI)
	IRRa (95% CI)

	Total
	440
	100.0
	0.19
	… 
	… 

	Sex
	
	
	
	
	 

	   Female
	49
	11.1
	0.04
	[Referent]
	[Referent]

	   Male
	391
	88.9
	0.35
	9.32 (5.74-15.1)
	9.76 (7.10-13.4)

	Age-group (years)
	
	
	
	
	 

	   20 to 29
	21
	4.8
	0.05
	0.23 (0.1-0.56)
	0.24 (0.14-0.41)

	   30 to 39
	56
	12.7
	0.13
	0.64 (0.29-1.42)
	0.68 (0.45-1.03)

	   40 to 49
	101
	23.0
	0.23
	1.20 (0.55-2.62)
	1.30 (0.89-1.89)

	   50 to 59
	67
	15.2
	0.17
	[Referent]
	[Referent]

	   60 to 69
	52
	11.8
	0.18
	0.86 (0.38-1.97)
	1.10 (0.72-1.68)

	   70 to 79
	51
	11.6
	0.30
	1.90 (0.83-4.33)
	2.17 (1.42-3.34)

	   80 or older
	92
	20.9
	0.87
	5.36 (2.41-11.9)
	7.54 (5.12-11.1)

	Race and ethnicity
	
	
	
	 

	   Non-Hispanic White
	212
	48.2
	0.16
	[Referent]
	[Referent]

	   Non-Hispanic Black
	90
	20.5
	0.35
	1.61 (0.82-3.19)
	2.74 (2.04-3.66)

	   Hispanic
	120
	27.3
	0.25
	2.35 (1.19-4.65)
	2.13 (1.62-2.80)

	   Otherb
	18
	4.1
	0.09
	0.50 (0.22-1.13)
	0.64 (0.39-1.06)

	Calendar period of diagnosis
	
	
	
	 

	   2001 to 2005
	47
	10.7
	0.10
	[Referent]
	[Referent]

	   2006 to 2010
	94
	21.4
	0.18
	1.59 (0.72-3.52)
	1.72 (1.16-2.57)

	   2011 to 2015
	129
	29.3
	0.23
	2.65 (1.21-5.80)
	2.25 (1.54-3.28)

	   2016 to 2021
	170
	38.6
	0.24
	2.90 (1.35-6.23)
	2.35 (1.63-3.39)


CI confidence interval, Col column, IRR incidence rate ratio, No. number, SEER Surveillance, Epidemiology and End Results
a. Adjusted for all characteristics listed in the table.
b. Includes non-Hispanic American Indian/Alaska Native and Asian or Pacific Islander.


Supplementary Table 2. Distribution of CD4 counts and HIV viral loads among PWH in the five years leading up to PEL diagnosis
	Distribution
	< 6 months
	
	6 months to < 1 year
	
	1 year to < 3 years
	
	3 years to < 5 years

	
	n
	% col
	
	n
	% col
	
	n
	% col
	
	n
	% col

	CD4 count
	
	
	
	
	
	
	
	
	
	
	

	   <100
	31
	46.3
	
	8
	28.6
	
	6
	14.6
	
	4
	13.3

	   100 to 199
	15
	22.4
	
	5
	17.9
	
	10
	24.4
	
	8
	26.7

	   200 to 499
	19
	28.4
	
	11
	39.3
	
	21
	51.2
	
	14
	46.7

	   500+
	2
	3.0
	
	4
	14.3
	
	4
	9.8
	
	4
	13.3

	Total
	67
	100.0
	
	28
	100.0
	
	41
	100.0
	
	30
	100.0

	HIV
	
	
	
	
	
	
	
	
	
	
	

	   Detectable
	52
	81.3
	
	18
	66.7
	
	34
	79.1
	
	29
	80.6

	   Undetectable
	12
	18.8
	
	9
	33.3
	
	9
	20.9
	
	7
	19.4

	Total
	64
	100.0
	
	27
	100.0
	
	43
	100.0
	
	36
	100.0


PWH people with HIV, PEL primary effusion lymphoma
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