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Rationale & Objective: Black kidney transplant
recipients have higher prevalences of cardiovascu-
lar disease (CVD) risk factors and less intensive risk
factor control than White kidney transplant re-
cipients. Our objective was to evaluate racial dis-
parities in receipt of statins and aspirin for secondary
CVD prevention among kidney transplant recipients
in the Folic Acid for Vascular Outcome Reduction in
Transplantation (FAVORIT) trial.

Study Design: Cohort study.

Setting & Participants: FAVORIT participants of
White, Black, and Other races from the United
States and Canada with a history of CVD at study
entry or who experienced a nonfatal CVD event
during follow-up.

Predictor: Race.

Outcome: Receipt of statins and aspirin for sec-
ondary CVD prevention.

Analytical Approach: We used parametric (Wei-
bull), proportional-hazards, interval-censored
survival models to evaluate the independent
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association of race with receipt of statins and
aspirin for secondary CVD prevention.

Results: Of the 4,110 kidney transplant recipients
enrolled in FAVORIT trial, 978 met the inclusion
criteria (78% White, 17% Black, and 6% Other
race). Compared with the White race, Black and
Other races were associated with lower hazards of
receiving statins (Black race: adjusted HR, 0.76
[95% CI, 0.60-0.97]; Other race: adjusted HR,
0.87 [95% CI, 0.60-1.27]) and aspirin (Black race:
adjusted HR, 0.85 [95% CI, 0.67-1.08]; Other
race: adjusted HR, 0.63 [95% CI, 0.43-0.94]).

Limitations: Lack of granular information on po-
tential indications or contraindications for aspirin or
statin use for secondary CVD prevention.

Conclusions: Post hoc findings from the FAVORIT
trial demonstrated that Black race was associated
with a lower likelihood of receiving statins and
Other race was associated with a lower likelihood
of receiving aspirin for secondary CVD prevention.
This represents a potential target to improve CVD
care in non-White kidney transplant recipients.
Kidney transplantation is the optimal treatment for in-
dividuals with kidney failure and substantially im-

proves quality of life and decreases early mortality
compared to dialysis.1 Cardiovascular disease (CVD) is the
most common cause of death with a functioning graft
among kidney transplant recipients.2,3 The high risk of
CVD in kidney transplant recipients is multifactorial and
includes nonmodifiable risk factors, such as age and family
history, as well as modifiable risk factors, such as hyper-
tension, dyslipidemia, obesity, diabetes mellitus, and
immunosuppression. Many kidney transplant recipients do
not receive guideline-concordant CVD care after transplant
to manage these modifiable factors, with some studies
suggesting only a small portion of prevalent kidney
transplant recipients receive optimal CVD management.4-6

Compared with White kidney transplant recipients,
Black kidney transplant recipients have a greater burden of
comorbid conditions at the time of transplant, including
CVD and CVD risk factors, such as hypertension, diabetes,
and dyslipidemia.7-10 Furthermore, single-center observa-
tional studies and 1 larger study from the Veterans Affairs
Healthcare System have shown that Black kidney transplant
recipients have worse control of these CVD risk factors
after transplant.6,8-10 Preventive care to mitigate CVD risk
may thus be of particular importance among Black kidney
transplant recipients to improve health outcomes. In this
study, we examined receipt of statins and aspirin for sec-
ondary prevention of CVD by race in kidney transplant
recipients enrolled in the FAVORIT trial. We specifically
looked at the secondary prevention of CVD because at the
time the FAVORIT trial was conducted (2002-2009),
primary CVD prevention with statins and aspirin in kidney
transplant recipients was controversial and not universally
recommended. The Kidney Disease Improving Global
Outcomes (KDIGO) Clinical Practice Guideline for Lipid
Management in Chronic Kidney Disease published in 2013
was the first guideline that suggested treating all adult
kidney transplant recipients with a statin.11 There con-
tinues to be no recommendation regarding aspirin use for
primary CVD prevention in kidney transplant recipients.12

Although secondary CVD prevention with statins and
aspirin has not been well studied in kidney transplant re-
cipients, the benefits of secondary CVD prevention with
these medications have long been well established in the
general population.13 Given that kidney transplant re-
cipients are at higher risk of CVD than the general
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PLAIN-LANGUAGE SUMMARY
Black kidney transplant recipients have higher preva-
lences of cardiovascular disease (CVD) risk factors and
less intensive risk factor control than White kidney
transplant recipients. We conducted this study to eval-
uate racial disparities in receipt of statins and aspirin for
secondary CVD prevention among 978 kidney trans-
plant recipients with a history of CVD. Our study
showed that Black kidney transplant recipients were less
likely to receive statin and Other race kidney transplant
recipients were less likely to receive aspirin for sec-
ondary CVD prevention, compared with White kidney
transplant recipients. Equitable prescription of aspirin
and statin for secondary CVD prevention represents an
important potential target to improve CVD care among
non-White kidney transplant recipients.
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population,11,14 the secondary prevention of CVD with
statins and aspirin in kidney transplant recipients is criti-
cally important and is the focus of our study. Although the
FAVORIT clinical trial was completed over a decade ago,
our results could identify missed opportunities to improve
health outcomes among non-White kidney transplant re-
cipients and encourage more examination of this aspect of
modern CVD care delivery.
METHODS

We conducted a post hoc analysis of the FAVORIT trial, a
study testing folate supplementation for CVD prevention
among kidney transplant recipients. The details of the
FAVORIT design have previously been described.15 Kidney
transplant recipients were enrolled in the FAVORIT trial
from 30 clinical sites (27 in the United States, 2 in Canada,
and 1 in Brazil) from 2002 to 2007; follow-up concluded in
2009. The enrolled kidney transplant recipients were aged
35-75 years, had functioning allografts, and received the
transplant at least 6months prior.Written informed consent
was obtained from all participants. The FAVORIT trial did
not show statistically significant differences in graft loss or
all-cause mortality between the treatment groups.16

Therefore, for this post hoc analysis, we combined the
data from both treatment groups and treated this as a cohort
study. The FAVORIT trial participants were followed by
alternating telephone and in-person clinic visits every 6
months to ascertain study outcomes, including CVD events.
The medications were self-reported by the participants at
each follow-up visit. The follow-up ended with death, loss
to follow up, or trial conclusion on June 24, 2009.

Study Population

To identify individuals who would be eligible for statin
and aspirin prescription for secondary prevention of CVD,
we assembled 2 analytic cohorts: 1 for an analysis of statin
2

initiation and 1 for an analysis of aspirin initiation. Each
cohort included FAVORIT trial participants from the
United States and Canada who had CVD at study entry and
participants without a history of CVD at baseline who
experienced a nonfatal CVD event during follow-up. We
excluded kidney transplant recipients from Brazil, as racial
differences in the presence of modifiable CVD risk factors
have primarily been documented in North America.7-10

The baseline CVD was self-reported or extracted from
medical records and was defined as a history of myocardial
infarction, coronary artery revascularization, stroke, aortic
aneurysm repair, lower extremity arterial revasculariza-
tion, or amputation above the ankle. Nonfatal CVD during
follow-up was defined as a myocardial infarction, resus-
citated sudden death, stroke, coronary artery revasculari-
zation, or peripheral, carotid, aortic, or renal artery
procedures, as previously defined by FAVORIT.17

Study Variables

The primary predictor was self-reported race, categorized
as White, Black, and Other, which included Asian, Mixed,
Native Hawaiian/Pacific Islander, and American Indian or
Alaska Native races. The primary outcomes were aspirin
and statin use. Medication use was ascertained through a
self-report, and a review of participant medication lists and
container labels during baseline and follow-up study
visits.17 If a medication was ascertained to be used based
on any of these 3 sources, that medication was recorded as
being used. Ethnicity was self-reported and recorded as
Hispanic or not Hispanic. The sources of medical history
included the patients themselves, the patients’ families,
and the patients’ medical records. Documentation from
participants’ transplant clinic charts superseded any in-
formation provided by a verbal report. Seated blood
pressure was measured twice at 5- to 10-minute intervals
in each clinic visit; we report the average blood pressure at
the baseline study visit. The estimated glomerular filtration
rate was calculated using the CKD-EPI (Chronic Kidney
Disease Epidemiology Collaboration) equation.

Statistical Analysis

Baseline demographic and clinical characteristics were
compared by race using a χ2 test, analysis of variance, and
Kruskal-Wallis test. Our goal was to compare the time to
initiation of secondary preventive care following the
development of CVD; however, many participants had
prevalent CVD at the time of enrollment. To account for
the uncertainty in the time of onset of CVD among these
patients, we used an interval-censored approach that
allowed us to improve power by combining patients
having prevalent CVD at enrollment with those developing
incident CVD during follow-up period. We used a para-
metric survival model (Weibull) to accommodate interval
censoring.18 Goodness of fit for survival models was
assessed graphically using Cox-Snell residual plots. The
time scale in our study was years from the first CVD event.
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100438
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When CVD was present at the time of enrollment in the
FAVORIT trial, we treated CVD onset as occurring in the
interval between the age of 30 years and age at enrollment,
given that CVD is rare before the age of 30 years among
patients with kidney failure.19 For participants who have
incident CVD onset during follow-up, the time to event is
either known (if medication was initiated in a later follow-
up) or right-censored (if medication was not initiated
during follow-up), corresponding to definitions in a
conventional survival analysis. Time-to-event definitions
for our interval-censored survival analysis are shown in
Table S1. As a sensitivity analysis, we repeated our analyses
while excluding participants with prevalent CVD at
baseline.

All models were adjusted for age, sex, ethnicity, country
of enrollment (United States or Canada), and graft vintage.
In addition, we controlled for baseline cyclosporin use in
the model assessing statin use because of a potential
clinician concern for drug-drug interactions between
cyclosporin and statins.20 In the aspirin model, we also
controlled for baseline use of nonaspirin antiplatelet agents
(eg, clopidogrel) and for baseline anticoagulation use (eg,
warfarin). We performed a sensitivity analysis to account
for variation in prescription patterns by transplant center
by calculating cluster-robust standard errors and including
them in the model.

Study data were obtained from the National Institute of
Diabetes and Digestive and Kidney Diseases Central Re-
pository in deidentified form. The institutional review
Figure 1. Study flow diagram. Abbreviations: CVD, cardiovascular
Transplantation.
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board of University of California, San Francisco, considers
this study not human subjects research. All analyses were
performed using Stata version 16.1 (Stata Corp).
RESULTS

Of the 4,110 kidney transplant recipients enrolled in the
FAVORIT trial, 978 (759 White [78%], 162 Black [17%],
and 57 Other [6%]) met the study inclusion criteria; 722
(74%) had baseline CVD and 256 (26%) had no CVD at
enrollment and developed nonfatal CVD during follow-up
(Fig 1). The baseline characteristics for this population at
the time of enrollment are shown in Table 1. Compared
with White participants, Black participants were more
likely to be women and to be from the United States (P <
0.001 for both comparisons). Nearly 95% of participants
had hypertension, but individuals of Black and Other races
had higher prevalences of diabetes than White participants.
The median estimated glomerular filtration rate was not
different between different racial groups. However, in-
dividuals of Black race had higher urine albumin-to-
creatinine ratio levels than their White and Other race
counterparts.

Among the 978 participants with CVD at baseline or
during follow-up, 222 (23%) and 217 (22%) individuals
were excluded from the statin and aspirin analytic cohorts,
respectively (Fig 1). The baseline characteristics of the
population included in each model at the time of enroll-
ment are shown in Tables S2 and S3. The main reason for
disease; FAVORIT, Folic Acid for Vascular Outcome Reduction in
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Table 1. Baseline Characteristics of FAVORIT Study Patients Meeting the Inclusion Criteria

White (n=759) Black (n=162) Other Race (n=57) P Value
Age, y 55.5 ± 9.2 56.0 ± 7.8 56.7 ± 8.1 0.57
Male sex 555 (73.1%) 91 (56.2%) 40 (70.2%) <0.001
Hispanic ethnicity 14 (1.8%) 0 (0%) 10 (17.5%) <0.001
Country, United States 666 (87.8%) 160 (98.8%) 49 (86.0) <0.001
Graft vintage, y 4.41 (1.80-8.04) 2.99 (1.59-6.75) 2.49 (1.05-5.41) <0.001
Follow-up duration, y 3.18 (2.05-4.83) 2.95 (1.09-4.13) 2.87 (2.03-4.88) 0.01
History of diabetes 456 (60.1%) 112 (69.1%) 40 (70.2%) 0.04
History of hypertension 713 (93.9%) 157 (96.9%) 54 (94.7%) 0.33
Systolic blood pressure, mm Hg 136.1 ± 19.7 141.4 ± 20.4 135.7 ± 19.9 0.008
Diastolic blood pressure, mm Hg 73.8 ± 11.0 76.9 ± 11.5 75.0 ± 9.7 0.006
Body mass index, kg/m2 28.6 (25.3-32.8) 30.0 (26.9-35.6) 28.7 (25.0-34.0) 0.002
eGFR, mL/min/1.73 m2 43.5 (34.8-54.4) 44.7 (37.5-55.5) 45.0 (34.8-55.3) 0.25
Urinary albumin creatinine ratio (mg/g) 25.6 (9.6-117.2) 58.3 (14.8-242.2) 27.3 (10.7-106.0) 0.008
Immunosuppressive medications
Cyclosporin 402 (53.0%) 75 (46.3%) 33 (57.9%) 0.20
Tacrolimus 269 (35.4%) 74 (45.7%) 21 (36.8%) 0.05
Sirolimus 62 (8.2%) 13 (8.0%) 5 (8.8%) 0.98
Mycophenolate mofetil (%) 512 (67.5%) 128 (79.0%) 37 (64.9%) 0.01
Azathioprine 97 (12.8%) 15 (9.3%) 7 (12.3%) 0.46
Prednisone 687 (90.5%) 146 (90.1%) 48 (84.2%) 0.31
Note: Continuous data are presented as the mean ± standard deviation if normally distributed and as the median (interquartile range) if not normally distributed, and
categorical data are presented as n (%).
Abbreviations: eGFR, estimated glomerular filtration rate; FAVORIT, Folic Acid for Vascular Outcome Reduction in Transplantation.
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exclusion was receiving statin or aspirin at baseline
without a history of CVD or being started on statin or
aspirin during follow-up before developing CVD. The
racial distributions of patients included and excluded from
the 2 analytic cohorts were similar (Table S4).

Among 756 kidney transplant recipients included in the
final statin analytic cohort, 453 (60%) had CVD and were
on statin at the time of enrollment, and 140 (19%) initi-
ated statin during follow-up. In total, 593 (78%) patients
included in the statin model received statin. As shown in
Fig 2, the prevalence of statin use differed by race, with
471 (81%) of the White participants, 88 (69%) of the
Black participants, and 34 (77%) of the Other race par-
ticipants reporting statin use (P = 0.01). The Black race was
Figure 2. Percentages of participants with different races who
prevention.

4

independently associated with a significantly lower
adjusted hazard of receiving a statin for secondary CVD
prevention compared with the White race (adjusted hazard
ratio = 0.76; 95% confidence interval, 0.60-0.97). The
Other race was associated with a statistically nonsignificant
lower hazard of receiving statin than the White race
(adjusted hazard ratio = 0.87; 95% confidence interval,
0.60-1.27; Table 2).

Among 761 kidney transplant recipients included in the
final aspirin analytic cohort, 458 (60%) had CVD and were
on aspirin at the time of enrollment and 120 (16%)
initiated aspirin during follow-up. In total, 578 (76%)
patients included in the aspirin model received aspirin,
including 460 (79%) of the White participants, 89 (68%)
received statin or aspirin for secondary cardiovascular disease

Kidney Med Vol 4 | Iss 4 | Month 2022 | 100438



Table 2. Results of Parametric, Proportional-Hazards, Interval-
Censored Survival Model to Evaluate the Association of Race
With Self-reported Receipt of Statins in Kidney Transplant
Recipients

Adjusted
Hazard Ratio 95% CI P Value

Black race 0.76 0.60-0.97 0.03
Other race 0.87 0.60-1.27 0.47
Age, y 0.93 0.91-0.94 <0.001
Female sex 1.04 0.86-1.26 0.70
Hispanic ethnicity 1.24 0.70-2.20 0.47
Canada as the country
of residence

0.88 0.65-1.19 0.40

Graft vintage, y 1.02 1.00-1.04 0.08
Baseline cyclosporin use 1.10 0.93-1.32 0.27
Abbreviation: CI, confidence interval.
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of the Black participants, and 29 (66%) of the Other race
participants (P = 0.01; Fig 2). Although the Black race was
associated with a lower hazard of receiving aspirin
compared with the White race, the results did not achieve
statistical significance (adjusted hazard ratio = 0.85; 95%
confidence interval, 0.67-1.08). The Other race was
associated with a statistically significant lower hazard of
receiving aspirin compared with White race (adjusted
hazard ratio = 0.63; 95% confidence interval, 0.43-0.94;
Table 3). The residual plots (Figs S1 and S2) showed good
agreement with the assumed Weibull model, with dis-
crepancies only in the longest times, where there are
limited data and the plots are imprecise.

There was a variation between different transplant
centers in terms of percentages of patients who received
statin and aspirin for secondary CVD prevention. Statin use
ranged from 50% to 100% (median, 79.2%; interquartile
range, 71.4%-92.3%). Aspirin use ranged from 50% to
100% (median, 80.9%; interquartile range, 69.8%-
Table 3. Results of Parametric, Proportional-Hazards, Interval-
Censored Survival Model to Evaluate the Association of Race
With Self-reported Receipt of Aspirin in Kidney Transplant
Recipients

Adjusted
Hazard Ratio 95% CI P Value

Black race 0.85 0.67-1.08 0.18
Other race 0.63 0.43-0.94 0.02
Age, y 0.94 0.93-0.96 <0.001
Female sex 0.88 0.73-1.07 0.21
Hispanic ethnicity 1.23 0.69-2.20 0.48
Canada as the country
of residence

1.20 0.87-1.64 0.27

Graft vintage, y 0.99 0.98-1.01 0.57
Baseline nonaspirin
antiplatelet use

0.83 0.64-1.06 0.14

Baseline anticoagulant
use

0.62 0.45-0.86 0.004

Abbreviations: CI, confidence interval.
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86.5%). Results from analyses performed with cluster-
robust standard errors to account for variation in pre-
scription patterns by the transplant center showed similar
differences in the use of statins and aspirin for secondary
CVD prevention by race (Table S5). When analyses were
restricted to include only US participants, we found similar
differences in the use of statins and aspirin for secondary
CVD prevention by race (Tables S6).

In a sensitivity analysis wherein participants with
baseline CVD and aspirin or statin use were excluded, we
found similar results to our main analyses, albeit with
greater uncertainty, as we would expect because of limited
power (Table S7).
DISCUSSION

Our results demonstrate that compared with White race,
the Black race was independently associated with a lower
hazard of receiving statin and the Other race was associated
with a lower hazard of receiving aspirin among kidney
transplant recipients with established CVD enrolled in the
FAVORIT trial.

There are several potential reasons for less CVD medi-
cation use among participants of Black and Other races
compared to their White counterparts. Clinicians may
prescribe CVD medications differently by race, due to an
underestimation of CVD risks among non-White kidney
transplant recipients, implicit bias, or a focus on non-CVD
strategies like immunosuppression to maximize allograft
health. This is consistent with findings from a post hoc
analysis of the Patient Outcomes in Renal Transplantation
study, which evaluated CVD risks and medications in
23,575 kidney transplant recipients from 14 centers
worldwide (including some in the United States and
Canada). In the Patient Outcomes in Renal Transplantation
study, Black and Asian patients had lower odds of being
prescribed statins compared with White patients, and Black
patients had lower odds of being prescribed antiplatelet
medications compared with White patients.5 In a study
that used Organ Procurement and Transplantation registry
data linked to records from a US pharmaceutical claims
clearinghouse to evaluate medication use at the first
transplant anniversary in 16,157 kidney transplant re-
cipients, the Black race was associated with a higher
prevalence of antihypertensive medication use but a lower
prevalence of statin use in an adjusted analysis.21 In a
single-center cohort of 987 kidney transplant recipients in
South Carolina,10 there was not a statistically significant
difference in prescriptions of statins and β-blockers among
Black versus White kidney transplant recipients when there
was a compelling indication for receiving these medica-
tions. Similarly, in a study of 3,139 US veteran kidney
transplant recipients, Black veterans were more likely to be
prescribed an angiotensin-converting enzyme inhibitor or
β-blocker at 1, 3, and 5 years after transplant than the
White veterans. Moreover, there was not a statistically
significant racial difference in prescriptions of insulin, oral
5
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hypoglycemic agents, and statins in that study.7 These
studies did not differentiate between prescriptions for
primary versus secondary prevention of CVD risk. Further
research is needed to understand clinician prescription
patterns for CVD risk reduction among non-White kidney
transplant recipients.

The patient-level factors that could influence racial
differences in CVD medication use include differences in
social and economic factors, understanding of complicated
posttransplant medication regimens, and access to social
support to maximize medication adherence.22,23 The
previously reported factors contributing to racial dispar-
ities in access to transplantation and posttransplant out-
comes include miscommunication and mistrust between
patients and clinicians, patients’ lower education and
health literacy levels, and patients’ lower incomes.24-26

Although data about health literacy, education, and in-
come are not available in the FAVORIT trial, such factors
could translate into lower utilization of CVD medications
by non-White study participants, independent of clinician
prescription patterns.27,28 For example, in the aforemen-
tioned Veterans Affairs’ study,7 although prescriptions of
angiotensin-converting enzyme inhibitors, β-blockers,
statins, and insulin were similar or higher among Black
than among White veterans, the medication possession
ratio (the percentage of time a patient has access to a
medication based on refill data) was lower among Black
veterans, as was the education level.

Although we found racial differences in medication use
for secondary CVD risk reduction in FAVORIT kidney
transplant recipients, a prior study found no differences in
all-cause mortality or a composite of CVD events and CVD
death between Black versus White FAVORIT trial partici-
pants.29 This apparent discrepancy could be explained by
insufficient follow-up time in the FAVORIT trial to detect
racial differences in CVD mortality and morbidity, given
that our study cohort included participants who developed
CVD during follow-up. It could also suggest that the use of
CVD risk reduction medications may not be as protective
in kidney transplant recipients as they are in the general
population. Although the efficacy of statins and aspirin in
secondary CVD prevention in the general population is
well established,13 the efficacy of these medications in
secondary CVD prevention in kidney transplant recipients
has not been well studied. The only randomized trial
evaluating the effects of statin use for dyslipidemia on CVD
outcomes in kidney transplant recipients is the Assessment
of Lescol in Renal Transplantation study, in which treat-
ment with fluvastatin compared with placebo led to a
nonstatistically significant decrease in the primary com-
posite outcome of fatal and nonfatal CVD after a mean
follow-up of 5.1 years.14,30 In a 2-year, open-label
extension of this study, fluvastatin led to a statistically
significant reduction in fatal and nonfatal CVD. Fluvastatin
was mainly used for primary prevention in this trial. All
patients with a history of myocardial infarction within 6
months before enrollment were excluded from the
6

Assessment of Lescol in Renal Transplantation study, and
only a small number of enrolled patients had an established
history of CVD. In a post hoc analysis of the FAVORIT trial
examining kidney transplant recipients with no known
history of CVD, there was not a statistically significant
difference in risks for CVD events or all-cause mortality
between kidney transplant recipients who were receiving
aspirin for primary prevention at baseline compared with
those who were not receiving aspirin.31 Given that kidney
transplant recipients are at increased risk of CVD-related
morbidity and mortality compared with the general pop-
ulation, studies that explicitly examine the role of medi-
cations for secondary CVD prevention are needed to guide
practice.

Although other studies evaluating racial disparities in
receipt of CVD medications have been cross-sectional, a
strength of our study was the use of an interval-censoring
design to account for prevalent CVD on enrollment in a
time-to-event analysis for secondary CVD prevention.
However, the results of this study must be taken in the
context of its limitations. The FAVORIT trial was con-
ducted more than a decade ago. Since then, CVD has been
increasingly recognized as a major cause of morbidity and
mortality in kidney transplant recipients and CVD risk
management in this population has intensified.12 There-
fore, the descriptive results of our study may not be
directly reflective of modern-day practice, and this is an
important limitation of our study. However, compared
with other studies that have evaluated racial disparities in
CVD care in kidney transplant recipients, the advantage of
the FAVORIT trial is that it is a multicenter trial designed to
study CVD in kidney transplant recipients who reported
medication use during regular follow-ups. Although there
are not enough contemporary data about racial disparities
in CVD care in kidney transplant recipients, the reasons
driving these disparities may not have changed as much
over time. Understanding where there are racial differ-
ences in CVD care delivery (ie, primary prevention, sec-
ondary prevention, use of diagnostic testing) and the
mechanisms underlying disparate care delivery is key to
developing targeted interventions to mitigate these dis-
parities.32 Other limitations include a small number of
participants included in our final analyses and that the
majority of patients (60% in both models) had a diagnosis
of CVD and were on statin or aspirin at the time of
enrollment, although we accounted for this uncertainty
using interval censoring. Also, the lack of granular infor-
mation on transplant center–specific practices, side effects
of aspirin and statin, and potential indications or contra-
indications for their use for secondary CVD prevention
pose the risk for residual confounding and limits inter-
pretation of the results. We did not have information about
clinicians’ medication prescriptions or patients’ adherence.
Therefore, the reasons for racial differences in statin or
aspirin use for secondary CVD prevention cannot be
ascertained. Additionally, the diagnosis of CVD and the
receipt of statins and aspirin were largely ascertained
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100438
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through participant self-report, which is prone to recall
bias or social desirability bias. However, investigator
confirmation with medical records, medication lists, and
bottle labels likely mitigated this potential bias. Also, our
study population had a small number of patients with
Hispanic ethnicity, precluding any meaningful analyses for
this important population.

In summary, post hoc findings from a large, multicenter
cohort showed that non-White kidney transplant recipients
with CVD had lower hazards of using statin and aspirin
than their White counterparts. Because participants in
research studies are often more engaged in their care and
receive greater guideline-concordant care than the general
population,33,34 the existence of racial disparities in CVD
care delivery in the FAVORIT trial is particularly con-
cerning, as it may underestimate the magnitude of dis-
parities in the general population. While over a decade old,
these data highlight the importance of optimizing CVD risk
reduction medications, as they represent a potential target
to improve CVD care in non-White kidney transplant re-
cipients. Further research should examine modern patterns
in CVD care delivery and factors contributing to racial
disparities for deployment of targeted interventions.

SUPPLEMENTARY MATERIAL

Supplementary File (PDF)

Figure S1: Goodness-of-fit plot for statin model.

Figure S2: Goodness-of-fit plot for aspirin model.

Table S1: Definition of censoring intervals for enrolled patients.

Table S2: Baseline characteristics of FAVORIT study participants
who were included in the statin model.

Table S3: Baseline characteristics of FAVORIT study participants
who were included in the aspirin model.

Table S4: Racial distribution of patients meeting inclusion criteria
who were included in and excluded from the analytic models.

Table S5: Results of parametric, proportional-hazards, interval-
censored survival model with clustering by transplant centers to
evaluate the association of race with self-reported receipt of statins
and aspirin in kidney transplant recipients.

Table S6: Results of parametric, proportional-hazards, interval-
censored survival model to evaluate the association of race with self-
reported receipt of statins and aspirin in kidney transplant recipients
enrolled in the United States.

Table S7: Results of parametric, proportional-hazards, interval-
censored survival model to evaluate the association of race with self-
reported receipt of statins and aspirin in kidney transplant recipients
after excluding patients who had a baseline history of cardiovascular
disease and were receiving a statin or aspirin at the time of
enrollment.

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Mohammad Kazem
Fallahzadeh, MD, MAS, Elaine Ku, MD, MAS, Chi D. Chu, MD, MAS,
Charles E. McCulloch, PhD, and Delphine S. Tuot, MDCM, MAS.

Authors’ Affiliations: Division of Nephrology, Department of
Medicine, University of California San Francisco, San Francisco,
CA (MKF, EK, CDC, DST); Division of Nephrology and
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100438
Hypertension, Department of Medicine, Vanderbilt University
Medical Center, Nashville, TN (MKF); and Department of
Epidemiology and Biostatistics, University of California San
Francisco, San Francisco, CA (EK, CEM).

Address for Correspondence: Mohammad Kazem Fallahzadeh,
MD, MAS, Division of Nephrology and Hypertension, Vanderbilt
University Medical Center, 1161 21st Ave South, MCN S3305,
Nashville, TN 37232-2372. Email: kazem.fa@gmail.com

Authors’ Contributions: Research idea and study design: MKF, EK,
DST; data acquisition: EK; data analysis/interpretation: MKF, EK,
CDC, CEM, DST; statistical analysis: MKF, EK, CEM, DST;
supervision or mentorship: EK, DST. Each author contributed
important intellectual content during manuscript drafting or
revision, accepts personal accountability for the author’s own
contributions, and agrees to ensure that questions pertaining to
the accuracy or integrity of any portion of the work are
appropriately investigated and resolved.

Support: Dr Fallahzadeh was supported by the American Society of
Nephrology under the Sharon Anderson Research Fellowship
Award. The funders of this study had no role in the design of this
study; collection, analysis, or interpretation of data; writing of the
report; or the decision to submit this report for publication.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Acknowledgements: We thank the participants and staff of the
FAVORIT trial.

Disclaimer: The FAVORIT trial was conducted by the FAVORIT
Investigators and supported by the National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK). The data from the
FAVORIT trial reported here were supplied by the NIDDK Central
Repositories. This manuscript was not prepared in collaboration
with investigators of the FAVORIT study and does not necessarily
reflect the opinions or views of the FAVORIT study, the NIDDK
Central Repositories, or the NIDDK.

Peer Review: Received July 31, 2021, as a submission to the
expedited consideration track with 2 external peer reviews. Direct
editorial input from the Statistical Editor and the Editor-in-Chief.
Accepted in revised form December 29, 2021.

REFERENCES
1. Wolfe RA, Ashby VB, Milford EL, et al. Comparison of mortality

in all patients on dialysis, patients on dialysis awaiting trans-
plantation, and recipients of a first cadaveric transplant. N Engl
J Med. 1999;341(23):1725-1730.

2. Ojo AO, Hanson JA, Wolfe RA, Leichtman AB, Agodoa LY,
Port FK. Long-term survival in renal transplant recipients with
graft function. Kidney Int. 2000;57(1):307-313.

3. Arend SM, Mallat MJ, Westendorp RJ, van der Woude FJ, van
Es LA. Patient survival after renal transplantation; more than 25
years follow-up. Nephrol Dial Transplant. 1997;12(8):1672-
1679.

4. Carpenter MA, Weir MR, Adey DB, House AA, Bostom AG,
Kusek JW. Inadequacy of cardiovascular risk factor man-
agement in chronic kidney transplantation—evidence from
the FAVORIT study. Clin Transplant. 2012;26(4):E438-
E446.

5. Pilmore HL, Skeans MA, Snyder JJ, Israni AK, Kasiske BL.
Cardiovascular disease medications after renal transplantation:
results from the Patient Outcomes in Renal Transplantation
study. Transplantation. 2011;91(5):542-551.

6. Dawson KL, Patel SJ, Putney D, Suki WN, Osama Gaber A.
Cardioprotective medication use after renal transplantation.
Clin Transplant. 2010;24(6):E253-E256.
7

https://doi.org/10.1016/j.xkme.2022.100438
mailto:kazem.fa@gmail.com
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref1
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref1
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref1
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref1
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref2
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref2
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref2
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref3
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref3
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref3
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref3
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref4
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref5
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref5
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref5
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref5
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref6
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref6
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref6


Fallahzadeh et al
7. Taber DJ, Hunt KJ, Fominaya CE, et al. Impact of cardiovascular
risk factors on graft outcome disparities in Black kidney trans-
plant recipients. Hypertension. 2016;68(3):715-725.

8. Taber DJ, Meadows HB, Pilch NA, Chavin KD, Baliga PK,
Egede LE. The impact of diabetes on ethnic disparities seen in
kidney transplantation. Ethn Dis. 2013;23(2):238-244.

9. Palanisamy AP, Schiltz CE, Pilch NA, et al. Cardiovascular risk
factors contribute to disparities in graft outcomes in African
American renal transplant recipients: a retrospective analysis.
Blood Press. 2015;24(1):14-22.

10. Taber DJ, Pilch NA, Meadows HB, et al. The impact of car-
diovascular disease and risk factor treatment on ethnic dis-
parities in kidney transplant. J Cardiovasc Pharmacol Ther.
2013;18(3):243-250.

11. Tonelli M, Wanner C, Kidney Disease. Improving Global Out-
comes Lipid Guideline Development Work Group Members.
Lipid management in chronic kidney disease: synopsis of the
Kidney Disease: Improving Global Outcomes 2013 clinical
practice guideline. Ann Intern Med. 2014;160(3):182.

12. Rangaswami J, Mathew RO, Parasuraman R, et al. Cardiovas-
cular disease in the kidney transplant recipient: epidemiology,
diagnosis and management strategies. Nephrol Dial Trans-
plant. 2019;34(5):760-773.

13. Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF sec-
ondary prevention and risk reduction therapy for patients with
coronary and other atherosclerotic vascular disease: 2011
update: a guideline from the American Heart Association and
American College of Cardiology Foundation endorsed by the
World Heart Federation and the Preventive Cardiovascular
Nurses Association. J Am Coll Cardiol. 2011;58(23):2432-
2446.

14. Holdaas H, Fellstr€om B, Jardine AG, et al. Effect of fluvastatin
on cardiac outcomes in renal transplant recipients: a multi-
centre, randomised, placebo-controlled trial. Lancet.
2003;361(9374):2024-2031.

15. BostomAG,CarpenterMA, Kusek JW, et al. Rationale and design
of the Folic Acid for Vascular Outcome Reduction in Trans-
plantation (FAVORIT) trial. Am Heart J. 2006;152(3):448 e1-7.

16. Bostom AG, Carpenter MA, Kusek JW, et al. Homocysteine-
lowering and cardiovascular disease outcomes in kidney
transplant recipients: primary results from the Folic Acid for
Vascular Outcome Reduction in Transplantation trial. Circula-
tion. 2011;123(16):1763-1770.

17. Bostom AG, Carpenter MA, Hunsicker L, et al. Baseline char-
acteristics of participants in the Folic Acid for Vascular
Outcome Reduction in Transplantation (FAVORIT) trial. Am J
Kidney Dis. 2009;53(1):121-128.

18. Ky B, Putt M, Sawaya H, et al. Early increases in multiple bio-
markers predict subsequent cardiotoxicity in patients with
breast cancer treated with doxorubicin, taxanes, and trastuzu-
mab. J Am Coll Cardiol. 2014;63(8):809-816.

19. Modi ZJ, Lu Y, Ji N, et al. Risk of cardiovascular disease and
mortality in young adults with end-stage renal disease: an
analysis of the US Renal Data System. JAMA Cardiol.
2019;4(4):353-362.

20. Kasiske B, Cosio FG, Beto J, et al. Clinical practice guidelines
for managing dyslipidemias in kidney transplant patients: a
8

report from the Managing Dyslipidemias in Chronic Kidney
Disease Work Group of the National Kidney Foundation Kidney
Disease Outcomes Quality Initiative. Am J Transplant.
2004;4(suppl 7):13-53.

21. Lentine KL, Anyaegbu E, Gleisner A, et al. Understanding
medical care of transplant recipients through integrated registry
and pharmacy claims data. Am J Nephrol. 2013;38(5):420-
429.

22. Rebafka A. Medication adherence after renal transplantation-a
review of the literature. J Ren Care. 2016;42(4):239-256.

23. Dew MA, DiMartini AF, De Vito Dabbs A, et al. Rates and risk
factors for nonadherence to the medical regimen after adult
solid organ transplantation. Transplantation. 2007;83(7):858-
873.

24. Harding K, Mersha TB, Pham PT, et al. Health disparities in
kidney transplantation for African Americans. Am J Nephrol.
2017;46(2):165-175.

25. Wachterman MW, McCarthy EP, Marcantonio ER, Ersek M.
Mistrust, misperceptions, and miscommunication: a qualitative
study of preferences about kidney transplantation among Afri-
can Americans. Transplant Proc. 2015;47(2):240-246.

26. Gillespie A, Hammer H, Lee J, Nnewihe C, Gordon J, Silva P.
Lack of listing status awareness: results of a single-center
survey of hemodialysis patients. Am J Transplant. 2011;11(7):
1522-1526.

27. Weng LC, Yang YC, Huang HL, Chiang YJ, Tsai YH. Factors
that determine self-reported immunosuppressant adherence in
kidney transplant recipients: a correlational study. J Adv Nurs.
2017;73(1):228-239.

28. Nevins TE, Nickerson PW, Dew MA. Understanding medication
nonadherence after kidney transplant. J Am Soc Nephrol.
2017;28(8):2290-2301.

29. Weiner DE, Carpenter MA, Levey AS, et al. Kidney function and
risk of cardiovascular disease and mortality in kidney transplant
recipients: the FAVORIT trial. Am J Transplant. 2012;12(9):
2437-2445.

30. Holdaas H, Fellstr€om B, Cole E, et al. Long-term cardiac out-
comes in renal transplant recipients receiving fluvastatin: the
ALERT extension study. Am J Transplant. 2005;5(12):2929-
2936.

31. Dad T, Tighiouart H, Joseph A, et al. Aspirin use and incident
cardiovascular disease, kidney failure, and death in stable kid-
ney transplant recipients: a post hoc analysis of the Folic Acid
for Vascular Outcome Reduction in Transplantation (FAVORIT)
Trial. Am J Kidney Dis. 2016;68(2):277-286.

32. Taber DJ, Gebregziabher M, Posadas A, Schaffner C,
Egede LE, Baliga PK. Pharmacist-led, technology-assisted
study to improve medication safety, cardiovascular risk factor
control, and racial disparities in kidney transplant recipients.
J Am Coll Clin Pharm. 2018;1(2):81-88.

33. Braunholtz DA, Edwards SJ, Lilford RJ. Are randomized clinical
trials good for us (in the short term)? Evidence for a “trial effect.
J Clin Epidemiol. 2001;54(3):217-224.

34. Skinner JS, Fair AM, Holman AS, Boyer AP, Wilkins CH. The
impact of an educational video on clinical trial enrollment and
knowledge in ethnic minorities: a randomized control trial. Front
Public Health. 2019;7:104.
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100438

http://refhub.elsevier.com/S2590-0595(22)00050-4/sref7
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref7
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref7
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref8
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref8
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref8
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref9
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref9
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref9
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref9
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref10
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref10
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref10
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref10
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref11
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref11
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref11
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref11
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref11
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref12
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref12
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref12
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref12
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref13
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref14
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref14
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref14
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref14
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref14
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref15
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref15
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref15
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref16
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref16
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref16
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref16
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref16
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref17
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref17
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref17
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref17
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref18
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref18
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref18
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref18
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref19
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref19
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref19
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref19
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref20
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref21
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref21
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref21
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref21
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref22
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref22
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref23
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref23
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref23
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref23
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref24
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref24
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref24
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref25
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref25
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref25
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref25
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref26
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref26
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref26
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref26
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref27
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref27
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref27
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref27
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref28
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref28
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref28
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref29
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref29
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref29
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref29
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref30
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref30
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref30
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref30
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref30
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref31
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref31
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref31
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref31
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref31
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref32
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref32
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref32
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref32
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref32
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref33
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref33
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref33
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref34
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref34
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref34
http://refhub.elsevier.com/S2590-0595(22)00050-4/sref34


Fallahzadeh et al
Racial differences in medication utilization for secondary 
prevention of cardiovascular disease in kidney transplant recipients

Reference: Fallahzadeh MK, Ku E, Chu CD et al. Racial differences in 
medication utilization for secondary prevention of cardiovascular disease in 
kidney transplant recipients: a post hoc analysis of the FAVORIT trial cohort. 
Kidney Medicine, 2022.

@drM_Sudha

Cohort Study (post-hoc analysis)

FAVORIT Trial Cohort 
Study participants (USA & 
Canada)

30 clinical sites

Kidney Transplant 
Recipients

CVD at diagnosis or during 
follow-up

N = 978

Analysis

Fo
llo

w
-u

p 
un

ti
l 2

00
9

White race Black race Other race

Statins

Aspirin

Parametric 
(Weibull)

proportional 
hazards

interval-censored 
survival models

Results

Ref

Ref

HR 0.76
95%CI 0.60 - 0.97

HR 0.87
95%CI 0.60 - 1.27

HR 0.85
95%CI 0.67 - 1.08

HR 0.63
95%CI 0.43 - 0.94

Enrollment 2002 - 2007 

Visual Abstract by Sai Sudha Mannemuddhu, MD, FAAP

Conclusion: Post-hoc findings from FAVORIT demonstrated that Black race was 
associated with lower likelihood of receiving statins and Other race with lower 
likelihood of receiving aspirin for secondary CVD prevention. This represents a 
potential target to improve CVD care in kidney transplant recipients.
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