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ABSTRACT 

Introduction: People living with HIV (PLWH) have a higher incidence of end-stage renal disease (ESRD) than HIV-negative 
individuals and are less likely to receive a kidney transplant. We described attrition and delays across the transplant care continuum 

for PLWH with ESRD at the Medical University of South Carolina (MUSC) and explored factors associated with waitlisting. 
Methods: Retrospective review of electronic health records of PLWH with ESRD who received care at MUSC or were referred 
for kidney transplantation between May 1, 2012 and December 31, 2023. Progression through the transplant continuum (referral, 
evaluation initiation, evaluation completion, waitlisting, and transplantation) was quantified. Multivariable time-to-event analyses 
was performed. 
Results: Among 234 PLWH with ESRD, transplant referral occurred in 190 (80%), of whom 135 (71%) initiated evaluation, 75 
(39%) completed evaluation, 62 (32%) were waitlisted, and 44 (23%) received a transplant. Among evaluation non-completers, 
outstanding testing (42%) and excessive comorbidities (15%) were the most common reasons. Median time from dialysis to referral 
was 510 days (IQR 139–1665), and median time from evaluation to waitlisting was 306 days (IQR 186–520). In multivariable Cox 
regression, peritoneal dialysis was associated with shorter time to waitlisting (HR 2.60; 95% CI 1.17–5.75; p = 0.02) and Black race 
trended towards longer time to waitlisting (HR 0.30; 95% CI 0.08–1.11; p = 0.07). 
Conclusions: Although PLWH with ESRD at MUSC progressed through the transplant continuum, substantial delays were 
observed. Interventions to reduce structural and logistical barriers and streamline evaluation steps may improve timely access 
to kidney transplantation. 
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 Introduction 

s people living with HIV (PLWH) are living longer due to effec-
ive antiretroviral therapy (ART), the spectrum of HIV-related
omplications has shifted from acute to chronic conditions.
ne such long-term complication is end-stage renal disease
ESRD). Currently, PLWH make up an estimated 0.5%–1.5%
his is an open access article under the terms of the Creative Commons Attribution-NonC
rovided the original work is properly cited, the use is non-commercial and no modificat
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of the total ESRD population [ 1 ]. Compared to the general
population, where ESRD incidence is 0.5 per 1000, the rate
in PLWH is significantly higher, between 3 and 10 per 1000,
and continues to rise as life expectancy improves [ 2 ]. Black
individuals and males with HIV are disproportionately affected
[ 3 ] as ESRD remains a major contributor to mortality in these
populations. 
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he causes of ESRD in PLWH are multifactorial. HIV-associated
ephropathy (HIVAN), historically a leading cause, has declined
ith the use of ART, as it is associated with uncontrolled viremia

 4, 5 ]. However, certain ART medications are nephrotoxic [ 6 ], and
LWH remain at increased risk for chronic kidney disease due
o comorbidities such as diabetes, hypertension, and hepatitis C
irus (HCV) infection, contributing to the elevated ESRD risk in
his population [ 7–9 ]. 

reatment options for ESRD include dialysis and kidney trans-
lantation, with transplantation offering superior outcomes,
educed mortality, and lower costs [ 5 ]. Yet, PLWH still face
ower rates of waitlisting, longer wait times, and higher waitlist
ortality compared with the general population [ 10–13 ]. Barriers
uch as incomplete transplant evaluation, substance use, and
ncontrolled HIV have been reported, though much of the pub-
ished literature is from large academic centers in the Northeast
nited States [ 13–15 ]. Given that the southeastern United States
as the highest HIV prevalence, region-specific barriers may
xist. 

he HIV Organ Policy Equity (HOPE) Act has fundamentally
hanged the landscape of kidney transplantation for people with
IV by permitting the transplantation of organs from donors
ith HIV into recipients with HIV [ 16 ]. Since implementation
f the HOPE Act, HIV-positive donor to HIV-positive recipient
ransplantation has been shown to be safe and effective, while
imultaneously expanding the donor pool and reducing wait
imes for eligible recipients [ 17–19 ]. However, these advances can
nly benefit individuals who successfully navigate the transplant
valuation process and are ultimately placed on the transplant
aitlist. Consequently, identifying barriers that delay or prevent
rogression through the transplant continuum is increasingly
mportant to ensure that people with HIV can fully benefit from
his expanded transplant opportunity. 

he purpose of this study was to describe attrition and delays
cross the kidney transplant care continuum for PLWH evaluated
t the Medical University of South Carolina (MUSC) and to
xplore patient and clinical factors associated with time to
aitlisting. MUSC is one of only two transplant centers in the
tate. By identifying barriers within this population, we aim
o inform targeted strategies to improve transplant access and
utcomes for PLWH in South Carolina. 

 Methods 

.1 Study Population and Data Sources 

e performed a retrospective review of electronic health records
f PLWH and ESRD who either received care at MUSC Health
are System or were referred for kidney transplantation at MUSC
etween May 1, 2012, and December 31, 2023. Epic Slicer Dicer,
 self-service reporting tool within the Epic electronic health
ecord system, was utilized to identify persons at MUSC who
re HIV positive, have ESRD, and did not die before initiating
SRD services. The medical record number for those who met
he query criteria was requested. A chart review was performed
o extract clinical and laboratory data. Patients were included if
hey were alive during the study time period, had confirmed HIV
of 9
and ESRD (manually verified), had documentation of pursuit
of a kidney transplant, had their kidney transplant evaluation
performed at MUSC, and had sufficient medical record informa-
tion about the transplant process. Preemptive transplant patients
were excluded from time-to-event analyses anchored on dialysis
initiation because a dialysis start date was not available. This
study was approved by the MUSC Institutional Review Board. 

2.2 Study Outcomes and Variables 

This study examines two primary outcomes. One outcome was to
describe the patterns and outcomes for each step of the transplant
care continuum among PLWH at MUSC, stratified into: referred
for kidney transplant, transplant evaluation initiated, transplant
evaluation completed, waitlisted for transplant, and transplanted.
The second outcome was to describe patient, clinical, and social
characteristics associated with achieving waitlisting. 

Patient and clinical characteristics were comprised of age at
dialysis start, sex, race/ethnicity, marital status, education level,
employment status, household income, attributed cause of ESRD,
and comorbidities including hypertension, diabetes mellitus,
coronary artery disease, congestive heart failure, peripheral vas-
cular disease, obesity, history of psychiatric condition, history
of HCV or hepatitis B virus (HBV) infection, history of tobacco
use, and history of substance use. Psychiatric conditions were
defined as any history of major depressive disorder, bipolar disor-
der, generalized anxiety disorder, post-traumatic stress disorder,
and/or schizophrenia. Substance use encompassed current or
former clinically relevant use of illicit drugs, marijuana, and/or
alcohol. Tobacco use included current or former smokers. HIV
management data included CD4 count and HIV viral load (VL)
at the time of evaluation, antiretroviral medication class at the
time of evaluation, and whether a change to the anti-retroviral
therapy (ART) regimen was needed for transplant. For CD4 count
and HIV VL, if multiple values were present, we used the value
closest to evaluation start. 

2.3 Statistical Analysis 

Descriptive statistics for patient demographic and clinical fac-
tors were performed. Categorical variables were summarized
as frequencies with percentages, and continuous variables were
reported as median with an interquartile range (IQR). To assess
the effect of clinical and demographic factors on waitlisting,
multivariable Cox proportional hazards models were used to
evaluate the sub-distributional hazards of the outcome. The
competing risk of death was accounted for by using conditional
time-dependent weights. For multivariable patient-level analyses,
covariates that were either significant in bivariable analyses or
determined to be socially and clinically relevant to access to trans-
plantation were included in multivariable-adjusted models. To
support model stability, multivariable analyses were restricted to
participants with complete covariate data for included variables.
The proportional hazards assumption was tested using time-
dependent variables and was met. All analyses were conducted
in R (R version 4.0.1). 
Transplant Infectious Disease, 2026
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TABLE 1 Baseline demographics of people living with HIV and 
end-stage renal disease. 

Variables n (%)a 

Total N 234 
Age at incident dialysis, 
median (IQR), years 

48 (36–56) 

Sex 
Male 164 (70) 
Female 69 (30) 
Race 
Black/African American 217 (93) 
White 13 (6) 
Other or multi-racial 4 (2) 
Marital statusb 

Married 55 (24) 
Single 136 (58) 
Divorced 17 (7) 
Significant other, not married 4 (2) 
Legally separated 11 (5) 
Widowed 10 (4) 
Educationb 

Did not graduate high school 18 (8) 
High school diploma 46 (20) 
Trade school/Certificate program 4 (2) 
Some college 24 (10) 
Associate’s degree 4 (2) 
Bachelor’s degree 17 (7) 
Master’s degree 8 (3) 
Doctorate degree 0 (0.0) 
Other 2 (1) 
Unknown 110 (47) 
Employment 
Disabled 121 (52) 
Not employed 52 (22) 
Employed part-time time 12 (5) 
Employed full-time 31 (13) 
Unknown 18 (8) 
Household income per monthb 

Less than $500 3 (1) 
$500–$999 27 (12) 
$1000–$1999 40 (17) 
$2000–$2999 10 (4) 
Greater than $3000 18 (8) 
Unknown 134 (58) 
Type of dialysis 
Hemodialysis 197 (86) 
Peritoneal dialysis 33 (14) 

(Continues) 
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o evaluate temporal changes following implementation of the
OPE Act, we performed a prespecified secondary analysis strati-
ying participants according to transplant evaluation initiation on
r before December 31, 2017 (pre-HOPE era) or on or after January
, 2018 (post-HOPE era). January 1, 2018 was selected as the cutoff
ecause it reflects the period after the initial implementation of
OPE Act protocols, when HIV-positive donor to HIV-positive
ecipient kidney transplantation had begun at multiple trans-
lant centers nationwide. Waitlisting and transplant rates were
ompared using Fisher’s exact tests, and time intervals across
he transplant continuum were compared using the Wilcoxon
ank-sum test. 

 Results 

.1 Study Population 

he query performed in Epic Slicer Dicer identified 487 potential
LWH and ESRD. Of these, 243 patients did not have HIV, 7
atients did not have ESRD, and three patients did not have
ufficient data for chart review. The remaining 234 patients were
ncluded in the analysis (Figure S1 ). Demographic and clinical
ata are presented in Table 1 . Of the 234 patients included in the

nalysis, the median age at time of referral for kidney transplant
as 48 years of age (IQR 36–56 years). The study cohort was male-
ominant (70%), and the vast majority were of the Black race
93%). The majority of PLWH were single (58%), and education
tatus was largely unknown (47%), though in those where educa-
ion status was recorded, the most common was achieving a high
chool diploma (20%). Most of the cohort was on disability (52%),
nd of those with known household income per month, $1000–
1999 (17%) was the most common. HIV associated nephropathy
HIVAN) was the most common cause of ESRD in PLWH,
lthough only 34% of patients received a kidney biopsy. The most
ommon comorbidities were hypertension (92%), diabetes (35%),
ongestive heart failure (32%), and obesity (28%). Substance use
as present in 18% of patients. The median CD4 count was 356
ells/mm3 and 66% of patients had an undetectable VL. At pre-
ransplant infectious disease evaluation, 39% of patients were on
 protease inhibitor regimen, and an ART change was needed to
ccommodate a kidney transplant in 28% of patients. 

.2 Kidney Transplant Care Continuum and 

atient Attrition 

he transplant care continuum for this cohort is described in
igure 1 . Out of the 234 patients included in the analysis, 190 (80%)
ere referred for transplant. Of those referred, 135 (71%) initiated
he transplant evaluation and 75 (56% of those initiating) com-
leted the evaluation. The majority of patients who completed the
valuation process were waitlisted for kidney transplant (83%),
nd 44 (59%) of those were transplanted. Reasons why patients did
ot complete the evaluation process are highlighted in Figure S2 .
f the 60 patients who did not complete the evaluation process,
3 (38%) were deemed medially ineligible to proceed (either
econdary to comorbidity burden, not meeting HIV criteria or
oncerns for non-compliance with dialysis or HIV treatment).
wenty-four patients (40%) had incomplete testing or outstand-
ransplant Infectious Disease, 2026 3 of 9
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TABLE 1 (Continued) 

Variables n (%)a 

Preemptive (never on dialysis) 4 (2) 
Cause of ESRDb 

HIV-associated nephropathy 110 (47) 
Hypertension 95 (41) 
Diabetes 50 (22) 
Focal segmental 
glomerulosclerosis 

17 (7) 

Polycystic kidney disease 2 (1) 
Multifactorial, unspecified 5 (2) 
Other 19 (8) 
Unknown 29 (13) 
Received kidney biopsy 
Yes 79 (34) 
No 99 (42) 
Unknown 56 (24) 
Comorbidities 
Hypertension 216 (92) 
Diabetes 81 (35) 
Insulin-dependent 43 (56) 
Coronary artery disease 56 (24) 
Congestive heart failure 74 (32) 
Peripheral vascular disease 32 (14) 
Hepatitis C 25 (11) 
Hepatitis B 18 (8) 
Obesity 66 (28) 
Median BMI (kg/m2 ) 26.3 (22.2–30.8) 
Tobacco use 49 (21) 
Substance use 43 (18) 
Other psychiatric conditions 57 (24) 
HIV Historyb 

Median CD4 count (cells/mm3 ) 356 (205–531) 
HIV viral load (copies/mL) 
HIV VL = 0 157 (66) 
HIV VL 1–200 29 (12) 
HIV VL > 200 36 (15) 
History of opportunistic infections 45 (24) 
Protease based regimen 91 (39) 
Integrase based regimen 170 (73) 
Change in ART required for 
transplant 

45 (28) 

History of ART resistance 41 (23) 
Follows at MUSC for HIV care 62 (27) 

Abbreviations: ART, anti-retroviral therapy; BMI, body mass index; HIV, 
human immunodeficiency virus; MUSC, Medical University of South Car- 
olina; VL, viral load. 
a Percentages rounded up or down for simplicity. 
b Variable has missing data and values may not add up to 100.0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 of 9

 13993062, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tid.70304, W

iley O
nline L

ibrary on [14/08/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative
ing evaluations (e.g., echocardiography, cardiac catheterization,
colonoscopy, consultations, or other required studies). Seven
(12%) patients were actively undergoing the evaluation process at
the end of the study period and five (9%) patients withdrew from
the evaluation process. 

The median duration between beginning dialysis and referral
for kidney transplant was 553 days (IQR 140–1843), though 29
patients were referred pre-emptively (25 before dialysis initiation
and 4 prior to any documented dialysis initiation) and were not
included in the calculation. The median duration between refer-
ral to evaluation start was 114 days (IQR 49–337) (Table 2 ). The
median length of time it took to complete the evaluation process
was 223 days (IQR 119–414). Median time from evaluation start
to waitlisting was 306 days (IQR 186–520) and from waitlisting to
transplantation 152 days (IQR 33–542). Among participants who
underwent kidney transplantation, the median time from referral
to transplant was 968 days (IQR 537–1538). 

In a secondary analysis, 85 participants were referred for kidney
transplantation before January 1, 2018, and 105 were referred
on or after January 1, 2018 (Table S1 ). A significantly greater
proportion of referred participants initiated transplant evaluation
in the post-HOPE era (84.8% vs. 54.1%, p < 0.001). However,
rates of evaluation completion (44.8% vs. 32.9%, p = 0.103),
waitlisting (35.2% vs. 29.4%, p = 0.438), and kidney transplan-
tation (23.8% vs. 23.5%, p = 1.000) were similar between eras.
Although the time from dialysis initiation to transplant referral
remained prolonged and did not differ significantly between
eras (603 vs. 525 days, p = 0.872), the interval from referral to
evaluation initiation was substantially shorter after 2018 (73 vs.
329 days, p < 0.001). Likewise, the time from referral to evaluation
completion decreased significantly in the post-HOPE era (303 vs.
601 days, p = 0.002). In contrast, the duration of the evaluation
process itself, measured from evaluation initiation to completion
(232 vs. 187 days, p = 0.575), and the time from evaluation
initiation to waitlisting (308 vs. 323 days, p = 0.468) were similar
between eras. Among transplanted participants, the median time
from referral to transplantation was significantly shorter after
2018 (699 vs. 1486 days, p = 0.021), whereas the interval from
waitlisting to transplantation did not differ significantly between
eras (132 vs. 380 days, p = 0.152). 

3.3 Multivariable-Adjusted Analyses 

To ensure model stability, analyses were restricted to participants
with complete data for all covariates included in the model, yield-
ing a final analytic sample of 207 individuals. In multivariable
Cox proportional hazards analysis evaluating time from incident
dialysis to kidney transplant waitlisting (Table 3 ), peritoneal
dialysis was associated with a significantly higher likelihood of
waitlisting compared with hemodialysis (hazard ratio [HR], 2.60;
95% confidence interval [CI], 1.17–5.75). Black race was associated
with a lower hazard of waitlisting compared with non-Black race,
although this association did not reach statistical significance
(HR, 0.30; 95% CI, 0.08–1.11). Age and sex were not significantly
associated with time to waitlisting. Educational attainment and
employment status were not independently associated with wait-
listing after adjustment, including comparisons of individuals
with a high school education or less or unknown education
Transplant Infectious Disease, 2026
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FIGURE 1 Attrition of transplant steps among PLWH and ESRD. 

TABLE 2 Attrition of transplant steps with associated duration and 
identified barriers. 

Variable 
n (%)a or 

Median (IQR) 

Referral and Evaluation initiation 

Time from dialysis initiation to 
referral, days 

510 (139–1665) 

Evaluated for kidney transplant? 
Yes 135 (57) 
No 102 (43) 

Time from dialysis initiation to 
evaluation, days 

682 (236–2186) 

Time from referral to evaluation 
initiation, days 

114 (49–337) 

Initial evaluation modality 
Virtual 51 (39) 
In-person 80 (61) 

Caregiver/social support available 
Yes 115 (91) 
No 12 (9) 

Transportation issues 
documented 

10 (8) 

Potential living donor identified 37 (29) 
Calculated PRA, % 32 (11–72) 
Evaluation completion 

Completed transplant evaluation? 
Yes 75 (56) 
No 60 (44) 

Time from referral to evaluation 
completion, days 

386 (149–942) 

(Continues) 

TABLE 2 (Continued) 

Variable 
n (%)a or 

Median (IQR) 

Duration of evaluation 
(evaluation initiation→
completion), days 

223 (119–414) 

Barriers to evaluation completion 

Medically ineligible to proceed 
with transplant evaluation 

23 (38) 

Did not meet HIV criteria 7 (12) 
Too many comorbidities 10 (15) 
Non-compliant 6 (10) 

Evaluation ongoing 7 (12) 
Patient withdrew voluntarily 5 (9) 
Patient no-show/did not 
complete testing requirements 

25 (42) 

Other 10 (17) 
Waitlisting 
Waitlisted for kidney transplant? 
Yes 62 (82) 
No 14 (18) 

Time from evaluation initiation 
to waitlisting, days 

309 (186–520) 

Ever deactivated from waitlist 23 (38) 
Re-evaluated for transplant 34 (25) 
Kidney transplant outcomes 
Received kidney transplant 44 (71) 
Time from waitlisting to 
transplant, days 

152 (33–542) 

Time from referral to transplant, 
days 

968 (537–1538) 

(Continues) 

Transplant Infectious Disease, 2026 5 of 9

 13993062, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tid.70304, W

iley O
nline L

ibrary on [14/08/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



TABLE 2 (Continued) 

Variable 
n (%)a or 

Median (IQR) 

Transplant performed outside 
MUSC 

6 (14) 

Living donor transplant 3 (7) 
Multi-organ transplant 2 (5) 

Abbreviations: IQR, interquartile range; MUSC, Medical University of South 
Carolina; PRA, panel-reactive antibody. 
a Percentages rounded up or down for simplicity. 
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elative to those with some college or higher education. Similarly,
arital status was not associated with time to waitlisting. Clinical
nd psychosocial factors, including hepatitis B or C infection,
besity, substance use, other psychiatric conditions, and receipt
f HIV care at MUSC, were not significantly associated with
aitlisting in the adjusted model. Receipt of HIV care at MUSC
as also not significantly associated with referral or evaluation
nitiation. 

 Discussion 

n this single-center retrospective study of PLWH and ESRD at
USC, we found that once patients were referred, the majority

nitiated the transplant evaluation process, over half completed it,
nd 82% of those who completed the evaluation were ultimately
aitlisted. These findings highlight that PLWH who are referred
or a kidney transplant at MUSC appear to have strong potential
o progress successfully to waitlisting and transplantation once
ngaged in the evaluation process. HIV-specific clinical factors,
uch as viremia or low CD4 count, rarely prevented patients
rom moving forward. Instead, the most common reason for
ailure to complete the transplant evaluation was outstanding
equired diagnostic testing or specialty consultations, or other
enter-specific evaluation requirements. 

 key finding of this study is the higher-than-expected rate of
valuation completion and waitlisting. Compared with prior stud-
es showing substantially lower waitlisting rates among PLWH
ho initiate evaluation [ 11, 12, 15 ], our cohort demonstrated more
avorable outcomes at each step of the continuum. While some
egree of selection bias may contribute, such as nephrologists
eferring only those perceived to be transplant candidates, the
verall referral-to-transplant ratio does not suggest unusually
estrictive practices. Instead, this may reflect evolving provider
omfort with transplantation among PLWH, decreased stigma,
reater familiarity with ART management around transplant,
nd possibly the HOPE Act enhancing interest in transplanta-
ion among PLWH. Importantly, these findings challenge the
ssumption that PLWH require fundamentally different eval-
ation pathways and instead suggest that with appropriate
linical coordination, their progression toward transplantation
an exceed previously documented national patterns of only 12.7%
f prevalent ESRD patients achieving waitlisting in 2020 [ 20 ]. 

n additional factor that may have contributed to the increased
roportion of patients initiating transplant evaluation was the
of 9
adoption of virtual transplant evaluation visits during the COVID-
19 pandemic. At our center, virtual evaluations increased sub-
stantially after March 2020, likely reducing travel and logistical
barriers associated with the initial evaluation process. Although
our study was not designed to assess the independent impact
of telehealth on transplant evaluation outcomes, the increased
availability of virtual visits may have facilitated earlier engage-
ment with the transplant program and contributed to the higher
proportion of referred patients who initiated evaluation. Future
studies are needed to determine whether virtual evaluation
strategies improve access to kidney transplantation, particularly
for historically underserved populations. 

HIV-specific eligibility criteria were rarely the reason for eval-
uation failure, underscoring that other, less easily measured
factors likely contribute to attrition. Only 12% of those who did
not complete evaluation failed due to unmet HIV parameters.
The most common barrier, failing to complete required testing,
occurred in 40% of non-completers and reflects a pattern seen
in broader transplant populations [ 13, 15 ]. This suggests that
ineligibility due to medical comorbidity alone does not explain
evaluation dropout. Psychosocial and socioeconomic factors are
known to influence access to kidney transplantation, though our
study did not identify independent associations between factors
such as educational attainment, employment status, marital
status, or other psychosocial variables and time to waitlisting.
In addition, barriers such as financial limitation or health
insurance coverage were not consistently documented in the
medical record. However, many participants were disabled, had
low income, or lacked consistent transportation, echoing findings
from prior literature that social determinants of health influence
transplant readiness and access [ 21 ]. To better understand the
psychosocial and socioeconomic challenges faced by candidates
in the evaluation process, qualitative data is needed. With such
data, implementation-focused research can be used to identify
actionable barriers and develop strategies such as patient nav-
igation, enhanced care coordination, or targeted social support
interventions to assist with evaluation completion rates. 

When investigating how the HOPE Act may have influenced
access to kidney transplant for PLWH, secondary analyses
demonstrated significantly shorter times from referral to eval-
uation initiation and from referral to transplantation after
implementation of the HOPE Act. These findings suggest that
although barriers to early referral persist, progression through
the transplant evaluation process has improved over time. During
this period, our transplant center also implemented several
multilevel initiatives to improve equitable access to transplanta-
tion, including dialysis center education, expansion of telehealth
services, partnerships with community providers to facilitate
completion of evaluation testing, and increased utilization of
high-risk donor organs [ 24 ]. While the present study cannot
determine the relative contribution of these initiatives, they likely
reflect evolving institutional efforts to improve access to kidney
transplantation. 

Despite the higher-than-expected rate of evaluation comple-
tion, substantial delays were observed across every step of the
transplant continuum, which represents an important missed
opportunity for earlier transplantation. The median time from
dialysis initiation to referral exceeded 16 months, and further
Transplant Infectious Disease, 2026
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TABLE 3 Multivariable-adjusted Cox regression model for the relationship between demographic, social, and clinical variables with waitlisting. 

Variable aHR Lower 95 CI Upper 95 CI p -Value Reference category 

Age 0.99 0.96 1.02 0.37 
Peritoneal dialysis 2.60 1.17 5.75 0.02 Hemodialysis 
High school or less education 0.84 0.45 1.59 0.60 Some college 
Employed 1.92 0.71 5.22 0.20 Not employed 
Disabled 1.20 0.50 2.90 0.68 Not employed 
Hepatitis B 0.44 0.10 1.90 0.27 
Hepatitis C 0.70 0.16 3.11 0.64 
Receives HIV care at MUSC 0.87 0.43 1.73 0.69 
Not married 0.85 0.41 1.79 0.67 Married 
Obesity 1.20 0.56 2.58 0.64 
Psychiatric conditions 0.95 0.47 1.89 0.88 
Black race 0.30 0.08 1.11 0.07 Non-Black race 
Male gender 0.70 0.34 1.44 0.34 Female gender 
Substance use 1.17 0.49 2.78 0.73 

Note: To support model stability, multivariable analyses were restricted to participants with complete covariate data for included variables. Around 207 observations 
included in the model. 
Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; MUSC, Medical University of South Carolina. 
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elays occurred between evaluation start to evaluation comple-
ion, waitlisting, and eventual transplantation. These prolonged
ime intervals are especially concerning, given the known survival
enefits of earlier transplantation and the potential for worsening
omorbidity burden during extended dialysis exposure [ 22, 23 ].
fforts to streamline the referral processes, reduce schedul-
ng bottlenecks, and proactively support pre-transplant testing
ompletion could meaningfully improve access for PLWH. 

he findings from the adjusted multivariable Cox proportional
azards model highlight dialysis modality and race as key sig-
als meriting further mechanistic and implementation-focused
nvestigation. Dialysis modality emerged as the strongest factor
ssociated with waitlisting, with individuals receiving peritoneal
ialysis experiencing significantly faster progression to waitlist-
ng compared with those receiving hemodialysis. In the literature,
re-transplant peritoneal dialysis has been associated with lower
isk of delayed graft function and graft loss [ 25, 26 ]. Another
ossible explanation for the higher likelihood of transplantation
mong peritoneal dialysis patients is that the flexibility afforded
y peritoneal dialysis may facilitate completion of the numerous
ppointments and diagnostic studies required for transplant
valuation. Our study did not capture process-level metrics, such
s appointment scheduling or completion rates, though warrants
urther study. Although Black race was associated with a lower
azard of waitlisting in the adjusted analysis, this finding did
ot reach statistical significance. Given that more than 90% of
ur cohort identified as Black, our study was underpowered
o definitively evaluate the impact of race on transplant eval-
ation completion and waitlisting. Nonetheless, this finding is
onsistent with the literature of persistent racial disparities in
ccess to kidney transplantation [ 27–29 ]. Socioeconomic indica-
ors, including education level, employment status, and marital
tatus, were not independently associated with time to waitlisting
fter adjustment for clinical and care-related factors, although
ransplant Infectious Disease, 2026
point estimates suggested potential trends that warrant further
investigation. Notably, receipt of HIV care at MUSC was not
independently associated with evaluation start or waitlisting in
the adjusted model, suggesting that differences in access may
be driven more by upstream system-level factors than by HIV
specialty care engagement alone. 

This study has several limitations. As a single-center retrospective
analysis, generalizability may be limited. Another limitation
of the present study is the absence of an internal comparator
cohort without HIV, which precludes determination of whether
the observed delays are unique to PLWH or reflect broader
transplant access challenges within our center or region. Our
inclusion criteria required there to be enough data within
medical record system for extraction. As such, our cohort may
represent a select subgroup of patients that were highly engaged
in care and may overestimate progression compared with the
broader ESRD population. In addition, qualitative factors such
as stigma, transportation barriers, financial strain, impact of
dialysis modality on timeliness of visit completion, or perceived
readiness for transplant were not captured in the electronic
record and therefore could not be measured. Nonetheless, the
study has notable strengths, including a large cohort in the
southeastern United States that expands across a decade, detailed
characterization of the full transplant continuum, and the ability
to quantify where attrition and barriers occurred. 

In conclusion, PLWH referred for kidney transplantation at
MUSC demonstrated strong progression through the evalua-
tion process and high rates of waitlisting once evaluation was
completed. HIV-specific clinical factors were not independently
associated with progression through the kidney transplant eval-
uation process. Instead, our findings suggest that transplant
access is influenced by a complex interplay of clinical, struc-
tural, and healthcare system factors. Significant delays across all
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tages of the transplant continuum highlight opportunities for
nterventions aimed at earlier referral, streamlined evaluation,
nd improved patient support. Future studies should incorporate
ore granular process-level metrics and patient-reported data
o identify specific barriers contributing to transplant evalu-
tion attrition among PLWH and to compare these barriers
ith those experienced by individuals without HIV. Improved
nderstanding of where and why attrition occurs across the trans-
lant continuum will inform targeted, patient-centered strategies
o reduce disparities and promote equitable access to kidney
ransplantation for PLWH. 
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