Supplementary File 1: AIDS-Defining Conditions
The following conditions were considered as AIDS-defining conditions:

1. Candidiasis bronchi trachea lung
2. Candidiasis esophageal
3. Candidiasis AIDS defining unspecified
4. Cervical cancer invasive
5. CMV encephalitis
6. CMV entercolitis
7. CMV esophagitis
8. CMV entercolitis/esophagitis
9. CMV pneumonitis
10. CMV polyradiculopathy
11. CMV retinitis
12. CMV disease, not retinitis AIDS defining unspecified
13. CMV AIDS defining unspecified
14. Coccidiomycosis disseminated or extrapulmonary
15. Cryptococcal meningitis
16. Cryptococcosis extrapulmonary, not meningitis
17. Cryptococcal AIDS defining unspecified
18. Cryptosporidiosis chronic intestinal
19. Herpes simplex bronchitis pneumonitis
20. Herpes simplex chronic ulcer
21. Herpes simplex esophagitis
22. Herpes simplex esophagitis bronchitis pneumonitis
23. Herpes simplex AIDS-defining unspecified
24. HIV encephalopathy (dementia)
25. Histoplasmosis disseminated or extrapulmonary
26. Isosporiasis chronic intestinal
27. Kaposi's sarcoma mucocutaneous
28. Kaposi's sarcoma visceral
29. Kaposi's sarcoma AIDS defining unspecified
30. Non-Hodgkin's lymphoma, Burkitt's
31. Non-Hodgkin's lymphoma, immunoblastic
32. Non-Hodgkin's lymphoma, Primary CNS
33. Non-Hodgkin's lymphoma, unspecified
34. MAC or M kansasii disseminated or extrapulmonary
35. Mycobacterium other or unspecified species disseminated or extrapulmonary
36. TB disseminated or extrapulmonary
37. TB pulmonary
38. TB AIDS-defining unspecified
39. Pneumocystis jiroveci pneumonia (PCP)
40. Pneumonia
41. Pneumonia recurrent
42. Progressive multifocal leukoencephalopathy (PML)
43. Salmonella septicemia
44. Salmonella septicemia recurrent
45. Toxoplasmosis of brain
46. Toxoplasmosis unspecified
47. Wasting syndrome due to HIV
48. Pneumonia bacterial, recurrent
49. Non-Hodgkin's lymphoma, large cell



Supplementary File 2: Methods Supplement


Using propensity scores for descriptive analysis
Li and Li (2023)1 present a framework for using propensity scores in descriptive analyses. We describe this framework specific to our study as follows:
Let 	 be the outcome variable, i.e. AIDS defining condition (ADC)
 be the exposure variable, i.e. perinatal HIV acquisition risk factor
 be the set of covariates used to standardize perinatal and non-perinatal HIV groups, i.e. sex, race, age at study entry, calendar time at study entry, and CD4 count at study entry
 be the propensity score, or the conditional probability of being in the perinatal HIV group given covariates 

We are primarily interested in two estimands:
1. The incidence of ADCs among people with perinatal HIV, 
2. The average controlled difference of perinatal vs. non-perinatal given covariate values : . We simplify the notation for each non-perinatal group as "”. 

In the context of descriptive studies, covariates  are not confounders: rather they are characteristics that we are interested in making similar between perinatal and non-perinatal groups to provide numerical context on the magnitude of incidence of ADCs observed among the perinatal HIV group.

We aim to define the average controlled difference on the perinatal HIV group, which is akin to the average treatment effect among the treated (ATT) in causal analyses. This means we are making the characteristics similar of the non-perinatal HIV groups with the perinatal HIV group. We used a weighting approach to arrive at this marginal estimate. The weights are:
· 1 for the perinatal HIV group (as they are the “reference” group that we aim to make similar to)
·  for each of the non-perinatal HIV groups. The weights are expressed as odds of the propensity score. 

If the objective was to assess an average controlled difference in the whole population living with HIV, we would make the characteristics of each HIV risk acquisition group similar to the overall sample of people living with HIV, so the weights would be inverse probability weights:
·  for the perinatal HIV group
·  for each non-perinatal HIV group

Additionally, because this is a descriptive analysis, the causal identifiability conditions of consistency and (conditional) exchangeability are not required, as we are not dealing with potential outcomes as in a causal analysis. Only positivity is required. Also, the exposure need not be modifiable.1


Propensity score model specifications and diagnostics
The weights used in the study were a product of inverse odds of exposure weights to make the characteristics of each non-perinatal HIV group similar to the perinatal HIV group, and inverse probability of censoring weights to account for informative censoring.

As we have four categories of HIV risk acquisition group, we used a multinomial logistic regression model for the propensity score model of exposure weights. We estimated the probability of being “exposed” to the perinatal HIV group from this model. Since one of the groups is male-to-male sexual contact (MMSC), which only includes males, we stratified the propensity score model by sex. Race, with 17% missingness, was modeled as Black, non-Black, and missing race. Majority of NA-ACCORD participants are either White or Black race2, so all other races with White race were combined in the non-Black category. The use of a missingness indicator is an ideal approach to addressing missingness in propensity score models in the presence of a suspected unmeasured covariate associated with the missingness.3 We modeled calendar time and CD4 at study entry flexibly as a natural spline with three degrees of freedom. CD4 at study entry had 4% missingness, so a missingness indicator was also added in the model.

For censoring weights, we partitioned the data set in person months and used a pooled logistic regression model.4 The denominator was estimated from a pooled logistic regression model of HIV acquisition risk group, calendar month, Black race (Black, non-Black, missing), age at study entry, time-updated viral load, and time-updated CD4 cell count, while the numerator was estimated from a pooled logistic regression model of calendar month and HIV acquisition risk group. All the continuous covariates, i.e. calendar month, age at study entry, time-updated viral load, and time-updated CD4-cell count, were modeled as restricted cubic splines with four degrees of freedom. The censoring weights at a specific person month were estimated as the cumulative product of weights from the baseline month to the current month. In this study, the exposure weights were time-fixed at baseline while the censoring weights were time-updated monthly.

In Supplementary File 3, we presented the following diagnostics of the propensity score model for the exposure weights: (1) kernel density plots of the propensity scores by HIV acquisition risk group to show overlaps in the propensity scores; (2) Love plot showing how standardized mean differences between perinatal HIV and each non-perinatal HIV group changed before and after weighting; (3) a descriptive summary table of the weighted statistics of each covariate to show balance after weighting and the effective sample size. Diagnostics for the propensity model for censoring weights are less formal: usually what is only examined is that the mean of the censoring weights is close to 1 and that there are no extreme weights.5 In Supplementary File 3, we show a kernel density plot of the censoring weights.

Weighted mean cumulative count estimator
The mean cumulative count (MCC) describes the average number of recurrent events per individual. The MCC estimator developed by Gaber et al (2023) is a nonparametric calculation of the MCC that accounts for (1) both right censoring and competing risk of death, and (2) weights from a propensity score model.6 The MCC estimate calculated at each event j, where the risk set at time j is the total weighted at risk population at the start of follow-up deducted by the number of weighted participants who were censored or experienced a competing event. Participant study entry and exit times are not defined by whether they have experienced the event of interest. In the hypothetical example of three participants with the same study entry and study exit times in Figure S2.1, all three participants contribute the same follow-up time, as P1 and P2 continue to contribute person-time even after the first instance of any ADC. It does not matter whether the ADC is an infectious or chronic condition – the event is recorded at the diagnosis date and person-time continues instantaneously after that event.

The MCC estimate is best interpreted similar to cumulative incidence: By some years from study entry, what is the average number of recurrent events that an individual is expected to experience? They may also be interpreted at a population level: By some years from study entry, what is the average number of recurrent events by 100 participants?
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Figure S2.1. Toy example of three hypothetical participants in the study with varying event counts.

Sensitivity Analysis
We considered two sensitivity analyses: (1) adjusting the bootstrapping approach, stratifying by cohort to potentially account for within cohort correlation; and (2) removing CD4 at study entry as a covariate in the propensity score model. The weighted MCC results at 3 years at study entry are similar among the main result and the sensitivity analyses (Table S2.1).

Table S2.1. Sensitivity analysis results.
	HIV acquisition risk
	Weighted mean cumulative count (MCC) of AIDS defining conditions at three years in adult HIV care, per 100 persons (95% CI)

	
	Main result
	Bootstrapping stratified by cohort
	No CD4 at study entry in propensity score model

	2000 to 2011

	Perinatal
	27 (14, 42)
	27 (14, 42)
	27 (14, 42)

	Male-to-male sexual contact
	23 (16, 34)
	23 (17, 34)
	25 (18, 34)

	Persons who inject drugs
	28 (11, 50)
	28 (11, 50)
	32 (12, 57)

	Heterosexual
	32 (24, 46)
	32 (23, 46)
	36 (26, 50)

	2012 to 2022

	Perinatal
	18 (9, 28)
	18 (9, 27)
	18 (9, 28)

	Male-to-male sexual contact
	15 (11, 21)
	15 (11, 21)
	16 (12, 22)

	Persons who inject drugs
	16 (6, 31)
	16 (6, 31)
	15 (5, 27)

	Heterosexual
	22 (15, 31)
	22 (15, 32)
	26 (17, 36)
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Supplementary File 3: Propensity Score Model Diagnostics
Exposure Weights
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Figure S3.1. Distribution of propensity score of perinatal HIV acquisition, by sex.
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Figure S3.2. Love plots of study covariates across all HIV acquisition risk groups before and after weighting, by sex. Dashed lines indicate a standardized mean difference absolute value threshold of 0.1. Abbreviations: PWID: People who inject drugs, MMSC: Male-to-male sexual contact, Hetero: Heterosexual contact, NS: natural spline term.
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Figure S3.3. Distribution of covariates across HIV acquisition groups before and after weighting, stratified by sex.
Table S3.1. Weighted summary statistics of the propensity score model.
	
	Male
	
	Female

	
	Perinatal
	Male-to-male sexual contact
	Injected drug use
	Heterosexual contact
	
	Perinatal
	Injected drug use
	Heterosexual contact

	Total sample size
	205
	15,858
	1,023
	1,908
	
			250
	214
	3,492

	Effective sample size
	205
	4,888
	374
	630
	
	250
	95
	673

	Unweighted statistics

	Proportion of Black race
	54.6%
	40.1%
	14.7%
	56.3%
	
	60.4%
	21.0%
	66.2%

	Age at study entry, mean (SD)
	22.7 (4.1)
	27.6 (5.0)
	28.8 (4.9)
	28.6 (5.3)
	
	22.5 (4.0)
	28.0 (5.5)
	27.4 (5.4)

	Calendar year of study entry, natural spline 1, mean (SD)
	0.25 (0.23)
	0.28 (0.24)
	0.27 (0.25)
	0.25 (0.24)
	
	0.30 (0.23)
	0.18 (0.24)
	0.22 (0.24)

	Calendar year of study entry, natural spline 2, mean (SD)
	0.42 (0.10)
	0.42 (0.09)
	0.41 (0.09)
	0.42 (0.10)
	
	0.42 (0.09)
	0.41 (0.12)
	0.42 (0.11)

	Calendar year of study entry, natural spline 3, mean (SD)
	-0.11 (0.28)
	-0.11 (0.28)
	-0.10 (0.27)
	-0.11 (0.29)
	
	-0.09 (0.27)
	-0.10 (0.28)
	-0.11 (0.28)

	CD4 count, natural spline 1
	-0.31 (0.11)
	-0.33 (0.09)
	-0.33 (0.08)
	-0.28 (0.12)
	
	-0.10 (0.15)
	-0.12 (0.15)
	-0.11 (0.15)

	CD4 count, natural spline 2
	0.63 (0.22)
	0.66 (0.18)
	0.67 (0.17)
	0.57 (0.24)
	
	0.53 (0.21)
	0.56 (0.18)
	0.53 (0.20)

	CD4 count, natural spline 3
	-0.31 (0.11)
	-0.33 (0.09)
	-0.34 (0.09)
	-0.28 (0.12)
	
	-0.27 (0.11)
	-0.27 (0.10)
	-0.27 (0.10)

	Weighted statistics

	Proportion of Black race
	54.6%
	55.2%
	32.7%
	51.8%
	
	60.4%
	35.0%
	59.2%

	Age at study entry, mean (SD)
	22.7 (3.3)
	22.6 (3.3)
	24.6 (3.5)
	23.2 (3.3)
	
	22.5 (4.0)
	25.2 (4.1)
	22.6 (3.5)

	Calendar year of study entry, natural spline 1, mean (SD)
	0.25 (0.23)
	0.24 (0.25)
	0.26 (0.26)
	0.23 (0.25)
	
	0.30 (0.23)
	0.20 (0.24)
	0.30 (0.23)

	Calendar year of study entry, natural spline 2, mean (SD)
	0.42 (0.10)
	0.42 (0.10)
	0.41 (0.10)
	0.42 (0.10)
	
	0.42 (0.09)
	0.43 (0.10)
	0.42 (0.09)

	Calendar year of study entry, natural spline 3, mean (SD)
	-0.11 (0.28)
	-0.11 (0.28)
	-0.11 (0.25)
	-0.14 (0.26)
	
	-0.09 (0.27)
	-0.13 (0.26)
	-0.09 (0.27)

	CD4 count, natural spline 1
	-0.31 (0.11)
	-0.23 (0.09)
	-0.24 (0.09)
	-0.24 (0.10)
	
	-0.10 (0.15)
	-0.29 (0.11)
	-0.28 (0.12)

	CD4 count, natural spline 2
	0.63 (0.22)
	0.59 (0.20)
	0.62 (0.18)
	0.59 (0.21)
	
	0.53 (0.21)
	0.60 (0.24)
	0.59 (0.25)

	CD4 count, natural spline 3
	-0.31 (0.11)
	-0.30 (0.10)
	-0.31 (0.09)
	-0.30 (0.10)
	
	-0.27 (0.11)
	-0.30 (0.12)
	-0.29 (0.12)

	Inverse probability weights, median (IQR)
	1a
	0.006
(0.002, 0.016)
	0.042 
(0.012, 0.13)
	0.032
(0.009, 0.11)
	
	1a
	0.174
(0.059, 0.55)
	0.0201
(0.008, 0.063)


a Weights for perinatal were fixed; the weights of the other HIV acquisition risk groups were created as odds relative to perinatal.
Abbreviation: IQR, Interquartile range; SD, standard deviation. 
Censoring Weights
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Figure S3.4. Distribution of censoring weights across all time periods. The vertical dotted line is the mean.
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