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Abstract

Background—The persistent challenges of bridging healthcare disparities for African
Americans (AAs) in need of kidney transplantation continue to be unresolved at the national level.
This healthcare disparity is multifactorial: stemming from limited kidney donors suitable for AAs;
inconsistent care coordination and suboptimal risk factor control; social determinants, low
socioeconomic status, reduced access to care; and mistrust of clinicians and the healthcare system.

Summary—There are numerous opportunities to significantly lessen the disparities in kidney
transplantation for AAs through the following measures: the adoption of new care and patient
engagement models that include education, enhanced practice-level cultural sensitivity, and timely
referral as well as increased research on the impact of the environment on genetic risk, and
implementation of new transplantation-related policies.
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Key Messages—This systematic review describes pretransplant concerns related to access to
kidney transplantation, posttransplant complications, and policy interventions to address the
challenging issues associated with kidney transplantation in AAs.
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Introduction

Kidney transplantation is the optimal renal replacement therapy for eligible patients with
end-stage renal disease (ESRD) as it offers the best quality of life with lowest rates of
morbidity and mortality. Greater than 50% of patients awaiting kidney transplantation in the
United States are ethnic minorities with African Americans (AAs) constituting >33% of
those on the waiting list [1]. Despite the substantial advancements in kidney transplantation,
significant disparities still exist between AAs and Caucasian Americans (CAs), including
longer time on the transplant waiting list, increased incidence of new onset diabetes after
transplant, lower access to live donor kidney transplants (LDKT), and lower rates of graft
survival. In addition, over the past 10 years, the rate of kidney transplants from deceased
donors for Blacks, compared to Whites, has remained low [2]. Despite a slower decline in
delayed graft function and overall increase in rates of living donation, evaluation of 1990-
20009 registry data revealed that AAs had waited 76.5 more mean days longer per 5 years on
the waiting list and experienced a 3.4% increased relative risk of 5-year graft loss compared
to CAs [3].

Reduced access to kidney transplantation for AAs relative to CAs has been extensively
documented in recent decades with a complex array of contributors, including patient
preferences, clinician biases, poor patient education, as well as low socioeconomic status
(SES), inadequate health insurance, more frequent contraindications to transplantation, low
rates of deceased and living kidney donation among AAs, and immunologic factors. Two
retrospective studies showed that AAs were less likely to complete a kidney transplant
evaluation than CAs [4, 5]. Indeed, reduced access to kidney transplantation is the most
serious disparity in ESRD because it limits duration and quality of life. The current review
describes factors that contribute to the racial disparities in kidney transplantation among
AAs prior to transplantation, donorrelated issues, the impact of disparities on kidney
transplant outcomes and recommendations that may reduce these disparities.

Racial Disparities in Access to Transplant among AAs: Pretransplant

Concerns

Risk factors or barriers for racial disparities in access to kidney transplantation among AAs
versus CAs may be classified as recipient-related, donor-related, and clinician-related
factors. For clinician-related factors, both late and lower referral rates play important
contributory roles. A preliminary analysis of a single-center study showed that in the first 9
months following the implementation of the new kidney allocation system (KAS), during
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which time, points were awarded for time spent on dialysis, access to deceased donor kidney
transplantation improved for minorities. These findings suggested that waitlisted minorities
were likely referred for transplantation later in their course of ESRD and got transplanted
faster under the new allocation system based on dialysis vintage [6].

The lower rate of referral for kidney transplantation among AAs is also thought to be due in
part to lack of education and information about the risks and benefits of transplantation on
the part of the healthcare practitioner. A delay in referral has been attributed to the
complacency among clinicians to refer AAs for transplantation because AAs reportedly have
better quality of life and are more content on dialysis compared to their CA counterparts [7].
Leggat et al. [8] reported that after adjusting for age and diabetic status, Black patients with
ESRD voluntarily withdrew from dialysis at only approximately half the frequency of
Whites. In addition, low SES minorities are more likely to receive care from physicians who
are less knowledgeable in specialized areas including organ transplantation. Racial
disparities can also result from clinicians’ misinterpretation of patients’ indecision about
transplantation as lack of interest. In another study, patients suggested that financial
incentives may have motivated some physicians to withhold information about
transplantation to keep their patients on dialysis [9].

Further, there were fewer AA living donors as shown in the previously mentioned study
between 2003 and 2009 [3], making this a donor-related factor that reduces the likelihood of
allocation to AA recipients overall.

Patient-related causes for racial disparities in access to transplantation are multifactorial and
include lack of psychosocial support, misconceptions about the risks to recipients and
donors, mistrust about equity in the organ-allocation process, inadequate insurance or low
SES, and medical unsuitability. Medically, the severity of illness, incidence of diabetes,
obesity, and comorbidities are higher among AAs compared with CAs. Although no
consensus exists, at the authors” institutions, a history of mild hypertension may be
acceptable for donation if the prospective donor meets the following 5 criteria: (1) >50 years
of age, (2) no evidence of microalbuminuria or end-organ damage, (3) normal glomerular
filtration rate for age, (4) well-controlled blood pressure with lifestyle and behavioral
modifications or on a single antihypertensive agent, and (5) non-AA. However, prospective
donors with fasting glucose level, oral glucose tolerance test, or A1C in the prediabetic
range are frequently denied the opportunity to donate if they are AA, whereas their non-AA
counterparts are generally being considered for kidney donation on a case-by-case basis.

Other putative factors that may impact access to transplantation include patient preferences,
lack of certainty about desire to undergo transplantation versus remaining on dialysis, low
health literacy, poor psychosocial support while undergoing dialysis, interactions with
medical professionals of other ethnicity, and valid concerns about kidney transplant-related
issues. In a single-center study using qualitative strategies to explore perceptions of dialysis
and kidney transplantation among AAs undergoing dialysis, females (<65 and = 65 years)
and older males ( = 65 years) reported more support from friends and/or family compared
with their younger male counterparts [9]. Hence, females and older males may have a more
positive attitude toward continuing dialysis with less interest in pursuing transplantation
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versus their younger male counterparts. The study also demonstrated lack of knowledge
about kidney transplantation among all participants regardless of age or gender. For
example, some patients have quoted: “the biggest problem is that not enough information is
available, and available timely, so that people have a chance to think and digest and maybe
talk about it with other people before they make those kinds of decisions regarding
transplant”, and “doctors need to tell us the pros, the cons, the results, and what could
happen, and what could not happen”. Participants also expressed feelings of being treated
poorly by medical professionals. Other common concerns included increased pill burden,
fear of surgery, fear of organ rejection, fear for donors, and older age (among older
participants) [9].

Importantly, the lack of communication between patients, physicians, and the transplant
center should not be overlooked [10]. A single-center survey study using the dialysis patient
transplantation questionnaire revealed that 52.9% (18 of 34) of patients (age 18-34 years)
who were undergoing transplantation evaluation were unaware of their listing status [11]. Of
these patients, 88.9% (16 of 18) mistakenly thought they were listed and 11% were unsure
of their listing status. Among 32 wait-listed patients, 81.3% correctly identified themselves,
6.2% mistakenly thought they were not listed, and 12.5% were unsure. All the waitlisted
patients were not aware that their listing status was status 7, indicating they were temporarily
inactive because they required additional testing or developed intercurrent illnesses. Nearly
two-thirds of the patients surveyed had completed high school and 11% had some level of
college education, signifying a reasonably educated group. Notably, 82.8% of the study
population was AA. The finding of a substantial lack of listing status awareness suggests
lack of communication between the transplant program, patients, and referring
nephrologists.

Persistent mistrust and misconceptions among AAs regarding the kidney transplantation
process, risks to the recipients and donors as well as equitable allocation of allografts have
contributed to the perceived reduced interest in kidney transplantation of many AAs
receiving hemodialysis [10]. The source of this mistrust can be traced to past wounds of
skepticism that have continued across generations of racism regarding access to and quality
of care. In the early 1900s, the United States Federal government and state-level authorities
systematically supported the Eugenics movement that arose out of a need “to improve the
natural, physical, mental and temperamental qualities of the human family” [12]. The
movement promoted interest in the inheritance of undesirable traits, such as pauperism,
mental disability, dwarfism, promiscuity, and criminality that fueled sterilization laws in 35
states. In addition, forced sterilization of one-third of the >60,000 people in United States
state-run homes and hospitals included institutionalized inmates afflicted with “various
grades of feeblemindedness”, “perversion or marked departures from normal mentality or
disease from a syphilitic nature”, and targeted noninstitutionalized individuals, which also
included many AA women, under the guise of family planning [13, 14]. Indeed, AAs were
specifically targeted in the Eugenics sterilization of North Carolina between 1958 and 1968
[13]. Forced sterilization in California in the 1950s was deemed a prophylactic public health
strategy to eliminate undesirable defects from the population, in order to strengthen the state
[14]. Obviously, there was no scientific basis for the Eugenics movement, but it resulted in
population-based posttraumatic stress that may have had a far-reaching contribution to the
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development of mistrust of the authority, including clinicians and healthcare systems for
many AAs.

Racial Disparities in Living Donor Kidney Transplantation among AAs

There are many complex, inter-related reasons to the racial disparity in living donor kidney
transplantation among AAs. For example, studies using structured interviews suggest that
both recipients and donors faced barriers in the LDKT experience. Some ESRD patients
remained in denial about the severity of their kidney disease or turned to faith as a sole
coping mechanism. Others wished to maintain the privacy of their health status, hesitated to
approach potential donors, or declined living donor offers. From the donor’s perspective,
prospective living donors may be challenged with barriers created by their own friends,
family, and even the intended recipients. Many potential donors have reported having to
defend themselves from friends and family who persistently question their wisdom in
donating. Negative responses from everyone involved can deter living donation.
Interestingly, idolization of the living donation process has been reported to create an uneasy
or embarrassing feeling among potential donors [15].

Studies have also shown that among prospective living donors who initiated the living donor
evaluation process, AAs were found to have a higher likelihood of ABO or cross-match
incompatibility with their intended recipients, a higher body mass index, and other medical
conditions that preclude donation [16]. AAs were also found to be more likely to be lost to
follow-up or they stop pursuing live donation after donor evaluation process initiation. In
general, AAs have higher rates of developing post-donation chronic kidney disease (CKD)
due to hypertension and use of anti-hypertensive medication compared to CA donors (152—
154). AA living kidney donors, especially AA women, compared to Whites have a higher
risk of renal function decline post-donation [17], particularly individuals with a genetic
predisposition. Indeed, the presence of 2 apolipoprotein L1 kidney risk alleles (APOL1) risk
variants has been shown to increase the 25-year renal risk for 18-year-old AAs without
baseline abnormalities (1.46% for women; 2.53% for men) and for those with baseline
abnormalities (from 2.53 to 6.23% for women and from 4.35 to 10.58% for men) [18].
Although, few centers offer APOL1 genetic screening, the increased risk for developing
post-donation CKD may thus impact the potential donor’s eligibility or willingness to
donate. Therefore, education on factors potentially related to post-donation CKD should be
part of the donor evaluation process [19], as is also suggested by Kidney Disease Improving
Global Outcomes [20].

Lower education levels, and lack of behavioral skills to facilitate donation discussions with
others may account for racial inequities in LDKT. In a study evaluating the effectiveness of
educational interventions in removing barriers to LDKT, Rodrigue et al. [21] demonstrated a
trend toward improvement in LDKT among Blacks randomized to receive education by a
health educator in the patient’s home or house call (HC) in the presence of his/ her guests
compared with Blacks randomized to receive group-based (GB) or individual counseling
(IC) at the transplant center. Although not statistically significant in this small study, at the
2-year endpoint, 15% (n= 8), 8% (n=4), and 6% (n = 3) of HC, GB, and IC patients,
respectively, received LDKT (p = 0.30). On the other hand, patients in the HC group were
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significantly more likely than patients in the GB and IC groups to have at least one donor
inquiry (82 vs. 61 vs. 47%, p=0.001) and evaluation (65 vs. 39 vs. 27%, p < 0.001).
Furthermore, patients in the HC group were more likely to have higher knowledge, fewer
concerns, and higher willingness to talk to others about donation 6 weeks after intervention
[21]. The study findings suggest an important role for social network to encourage the
participation of potential donors in initiating the process of LDKT.

Disparities in Posttransplant Outcomes among AAs

Graft and patient survival among recipients of solid organ transplants have been shown to be
highest for Asians and Hispanic/Latinos, intermediate for CAs, and lowest for AAs [22].
Such racial disparity in outcomes is due in part to higher immunological risk among AAs
leading to higher acute rejection rates and graft loss from acute and/or chronic rejection [23].
Suggested immunological risk factors common among AAs include HLA mismatches,
higher panel reactive antibodies, immune hyper-responsiveness, genetic polymorphism in
cytokine production, and more rapid immunosuppressant metabolism [3]. Recent studies
suggest that gene variants may contribute to racial disparity in posttransplant outcomes [24,
25].

The 2 APOL1 kidney risk alleles, which co-evolve and protect African ancestry individuals
from sleeping sickness, predispose AAs to the risk of developing ESRD and reduce allograft
survival in AA recipients of AA donor kidneys [24]. However, in a recent editorial,
Chandraker [26] surmised that there are insufficient data to recommend testing all AA
potential donors with the aim of excluding individuals with both APOL1 risk variants.
Similarly, Ojo and Knoll [27] concluded that APOL1 genotypes should not be currently used
to guide the allocation or consent processes for kidneys from deceased organ donors.
Although screening AA living kidney donors for APOL1 gene variant is currently not
routinely performed, such screening and excluding those with 2 APOL 1 risk alleles may
have the potential to further increase existing disparities between AA individuals and
European Americans, since AAs might be more likely to have the APOL1 gene variant and
thus more likely to be excluded as a potential donor. In addition, knowing one’s APOL1
status might further impact one’s decision to not become a donor. Nonetheless, the presence
of 2 APOL1 risk alleles alone should not exclude an individual from being a prospective
donor, but they should be counseled regarding the risk of CKD/ESRD following kidney
donation.

AAs also experience higher rates of infectious diseases, such as HIV-AIDs, viral hepatitis,
and tuberculosis that may impact suitability for kidney donation and reduce survival.
Specifically, in 2013, the Center for Disease Control and Prevention reported that AAs
represented 43% of all HIV cases in the United States; had the highest rates of, and were 3
times more likely to die from hepatitis B, compared to non-Hispanic Whites [28]. Other
suggested factors predicting inferior outcomes among AAs include pretransplant dialysis
vintage, which is a known risk factor for reduced patient and graft survival, lower income,
reduced access to healthcare, more comorbid conditions, and higher medical honadherence
[29]. It is well-established that AAs are disproportionately affected by hypertension,
diabetes, and obesity, compared to CAs, which increases their coronary heart disease risk
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[30] and hence negatively impacts posttransplant outcomes [31]. In addition, posttransplant
outcomes in AAs may potentially be impacted by nonadherence to medications. In an early
study, Foster et al reported that noncompliance accounted for 22 vs. 5% of graft loss in AA
vs. non-AA recipients [23]. In another study, adherence and Black race were not shown to be
highly associated with either acute rejection or reduced estimated glomerular filtration rate
over time [32]. The race-adherence relationship was examined in a prospective cohort of 278
transplant recipients with deceased donor transplants [33]. The study showed that while the
Black race was strongly associated with lower adherence (unadjusted, OR 0.43, p= 0.0001),
the relationship was diminished when the data were adjusted for transplant center and
medication dosing frequency. Randomized controlled trials (RCTs) specifically designed to
investigate disparities in transplant outcomes in AAs due to nonadherence to medication
may provide further insight into these relationships, and intervention possibilities.

Other risk factors for inferior posttransplant outcomes include lower bioavailability of
cyclosporine and tacrolimus associated with cytochrome P450 3A5 polymorphism observed
in AAs [34]. As a result, AAs suffer from more acute rejection episodes and decreased graft
and patient survival. Nonetheless, testing for cytochrome P450 3A5 polymorphism is not
readily available and it is unlikely that the pharmacogenetic findings will be adopted into
clinical practice. Currently, most transplant centers perform single antigen testing in kidney
transplant recipients with high immunological risk. Patients with donor-specific antibodies
are managed with intensification of immunosuppression, and most transplant centers set
tacrolimus and cyclosporine goal levels higher for AAs than for CAs after adjustment for
immunological risks [35].

Call to Action

A multipronged approach is necessary to increase the rates of kidney transplantation and
improve survival and overall quality of life among eligible AAs. Priorities for research and
related interventions to reduce racial disparities in kidney transplantation between AAs and
CAs patients have been comprehensively summarized in recent literature, including reports
from a 2014 American Society of Transplantation (AST) Consensus Conference on Best
Practices in Living Donation, which identified reduction in racial disparities in LDKT as a
high priority [36-38]. Other areas that may be targeted include patient and potential donor
education, and timelier transplant referral from the nephrologist. Figure 1 provides a
conceptual model of the factors driving the racial disparities described in the review, as a
foundation of interventions detailed in the following sections.

Increase Patient Education

It is critical to improve transplant education aimed at patients, potential donors, and
providers in transplant and dialysis centers and expand the donor pool for minorities [36,
39]. Interventions that educate patients about LDKT are especially important since LDKT is
an underutilized but an optimal treatment method for kidney failure, which might allow
patients to overcome barriers associated with the deceased donor kidney transplant (DDKT)
waitlist.
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The assessment of whether or not an intervention actually reduces racial disparities is
essential. Indeed, many interventions have demonstrated effectiveness for the general at-risk
population, but paradoxically increased racial disparities for AAs and other racial/ethnic
minorities who were unable to access and benefit from various interventions as easily as
CAs [40]. Not only do AAs have reduced access to care, but they also likely have reduced
access to clinical trials research. Because racial and ethnic minority patients are often less
likely to receive education about transplantation options, they may also be less
knowledgeable about transplantation facts, risks, and benefits [41, 42]. Further, although the
AST Consensus Conference recommended transplant eligible patients with advanced CKD
as well as those treated with dialysis and their clinicians receive comprehensive LDKT
education, the specific education strategies to ensure patients learn about the kidney
transplant option, as well as increase transplant rates, have not yet been identified [37, 43].
However, a number of RCTs and observational studies have demonstrated the efficacy and
effectiveness of transplant education programs and offer guidance as to how racial
disparities in transplant, especially LDKT, might be reduced among ESRD patients.

As previously mentioned, one of the better-studied transplant education programs designed
to reduce racial disparities is the HC approach, pioneered by Rodrigue et al. [21, 44], which
combines patient and group discussions with standardized educational materials. This
approach is hypothesized to reduce potential mistrust and discomfort AA patients may have
with usual medical settings [45]. Two RCTs examined whether this approach reduces racial
disparities in learning about, attitude toward, and actual pursuit of LDKT [46]. In addition to
the HC approach being effective for all patients in the first study [44], its effect on increasing
living donor evaluations and receipt of LDKT was stronger for Black patients when
compared to that of Whites [46]. The second study, conducted with Black patients only,
resulted in a greater likelihood of living donor inquiries and evaluations but not the actual
receipt of LDKT [21]. Together, these results suggest significant promise for an HCs
approach that includes the patient’s family, friends, and social network.

The Talking About Live Kidney Donation study features culturally sensitive LDKT
educational materials offered with and without the assistance of a social worker to increase
LDKT pursuit among AA CKD patients. The materials aim to increase the effectiveness
with AAs by specifically addressing healthcare mistrust. The inclusion of family members in
discussions between the patient and social worker is supported by the theory that AA
patients may more easily explore the LDKT option if a family problem-solving approach is
taken [47, 48], which like the HC approach separates the education from the healthcare
system. Although the educational materials and social worker intervention compared to the
usual care of LDKT education in nephrologists’ offices were associated with taking
additional steps toward LDKT, unfortunately the results were not stratified by race. As such,
it is impossible to determine the intervention’s effectiveness for AAs when compared to CAs
[49]. A modified version of the Talking About Live Kidney Donation intervention is
currently being tested with AA patients only [50].

The recent Reducing Disparities in Access to kidney Transplantation Community Study by
Patzer et al. [51] demonstrated success in increased transplant referral rates among AA
versus CA dialysis patients. The study used a multicomponent, multilevel intervention that

Am J Nephrol. Author manuscript; available in PMC 2018 August 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Harding et al.

Page 9

incorporated transplant educational interactions with dialysis patients, the care team, and
dialysis clinic leaders. The Social Ecological Model rationale for this intervention targets
changing the patient’s transplant knowledge and behaviors, as well as addressing barriers at
the clinician and administration levels [51].

Other programs led by Waterman et al. [52, 53] based on the Transtheoretical Model of
Behavior Change acknowledge AA dialysis and transplant patients’ psychological and
practical barriers work with individual patients in dialysis and transplant centers over
multiple time points to increase stages of readiness for LDKT and DDKT. These programs
have shown initial success in reducing racial disparities in transplant access, such as
increasing living donor inquiries among AA compared to CA dialysis patients. However, the
ultimate results of enhancing the education and transplant knowledge of dialysis patients are
still being examined in multiple RCTs [52, 54].

Several other interventional studies to reduce racial disparities in kidney transplant between
AAs and CAs have shown promising increases in knowledge about, or improved attitudes
toward, transplant. Additionally, a prospective, observational study examining the effect of
standardizing the transplant center evaluation education has increased rates of transplant
evaluation completion with larger effects for AA than CA candidates [55]. Finally, other
approaches have increased DDKT or LDKT evaluation and receipt. These approaches have
not been designed to explicitly reduce racial disparities but might be adapted to do so. They
include providing patients with a trained living donor champion or advocate to separate and
remove the burden of making inquiries about living donation from the potential recipient
[56], a call center that allows free, confidential, living-donation education with a trained
former living donor [57], and using trained transplant recipients as patient navigators for
dialysis patients [58].

Increase Research Studies with AAs and Other Ethnic Minorities Regarding Genetic

Testing

There are 2 important areas where research regarding genetic testing may be further
addressed: APOLL1 gene variants and sickle cell disease (SCD). For example, the impact of
testing for APOL1 gene variants has the potential to influence the practice of kidney
transplantation in ways that are both beneficial and harmful and there is a strong opinion that
additional studies are urgently needed in both DDKT and LDKT. Benefits of APOL1 testing
include more accurate assessment of the quality of kidneys from deceased organ donors,
thereby better guiding kidney allocation and acceptance policies. Potential harmful effects of
APOL1 testing may include restricting access to living donation, exacerbating existing
disparities, and causing psychological harm to donors with 2 APOL1 risk alleles. The
APOL1 kidney risk variant is more common among individuals of African descent, but only
some will develop clinical kidney disease in their lifetime. It is likely that additional genes
and/or environmental factors interact with the APOL1 kidney risk variant to trigger CKD. In
order to diminish the potentially negative impact on prospective donors, nephrologists
should discuss the possible risks of carrying 2 APOL1 alleles.

Notably, the mechanisms by which genetic factors, environmental factors, and gene-
environmental interactions affect CKD susceptibility are still unknown. Previous studies
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have focused on the differences in CKD by self-reported race, making it difficult to delineate
the importance of environmental compared with biologic factors [59-61]. The National
Institute of Diabetes and Digestive and Kidney Diseases recently issued a request for
applications (RFA) entitled “APOL1 Long-term Kidney Transplantation Outcomes Network
Clinical Centers” [62]. The RFA seeks investigator teams to conduct longitudinal cohort
studies at multiple sites to examine the effect of APOL1 gene variants as risk factors for
poor kidney transplant outcomes among recipients of kidneys from AA donors. This study
will help determine the level of risk that APOL1 variants may have on adverse outcomes and
help inform clinical decision-making about the suitability of APOL1 risk allele carriers for
kidney donation.

Testing for SCD has been shown to improve survival outcomes for kidney transplant
recipients [63]. Most people with SCD are also of African ancestry or identify themselves as
Black. In the United States, about 1 in 13 AA babies (8%) are born with sickle cell trait, and
1 out of 400-500 AA newborns has the disease. The gene variant that causes SCD evolved
as a result of malaria resistance. In the malaria belt regions of Africa, this gene variant
flourished because the benefits of malaria resistance outweighed the negative impact of
SCD. It is then common in African heritage because those geographic regions are most
prone to malaria, but the gene variant for SCD is related to malaria, not skin color. Since
organs available for transplantation are limited, the expansion of the eligibility criteria for
deceased donation is of substantial interest. Prior studies have indicated that after 6 years,
patient survival was lower among kidney transplant recipients with SCD compared to other
diagnoses. However, recent studies have indicated improved survival; 69.8% versus early
era, p=0.04 [49].

Genomic variation plays a large role in disease predisposition and drug response. Thus, it is
important to develop tools for genomic variant discovery specifically in AAs, who have been
underrepresented in many worldwide genetic diversity projects. Detection of selection
signatures in the APOL1 gene can elucidate key evolutionarily conserved genomic regions
and identify loss-of-function kidney protective mutations that may be demonstrated using
model knockout orthologs. For example, a preliminary genetic risk stratification scheme,
using 2 single nucleotide polymorphisms, may estimate lifetime risk for kidney disease [64].
Nevertheless, at present, no role has been established for genetic testing as part of
personalized medicine, but testing should be considered in clinical studies of CKD patients
among AAs. In addition, our knowledge of genetics should provide a heightened sense of
awareness that current and future advances in medicine may have a different connotation for
AAs. Indeed, transparency, regulatory accountability, and robust medical ethical frameworks
should be instituted to protect the rights of patients against potentially powerful strategies to
eradicate various risk factors in high risk AAs, which significantly impact renal
transplantation outcomes.

Policy-Level Interventions

In addition to increased education about transplant and increased understanding of the role
genetics play in suitability for kidney transplantation and donation, policy-level
interventions that address socioeconomic factors may also help increase access to, and
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outcomes of, kidney transplantation for AAs. Socioeconomic factors such as low incomes
and poor quality health insurance currently serve as significant barriers to transplant for AAs
[65-68]. An important policy that may address these factors includes the extension of health
insurance benefits that cover the costs of transplant-related immunosuppressant medications
for life. This policy could be cost effective, since it would improve kidney transplant graft
survival and prevent returns to dialysis [69].

A recent AST Consensus Conference on Best Practices in Living Donation recommended
that out-of-pocket costs for living donation be eliminated [39]. Since living kidney donation
may require costs to travel, costs of meals, as well as the need to take time off of work, AAs
without a great deal of financial flexibility may not be able to donate. Ensuring that these
costs are covered for living donors would likely increase the number of AAs who are able to
donate as well as increase the number of AAs who can receive a LDKT.

Policies outlined in the new KAS [70] may help increase access to kidney transplantation for
AAs by reducing geographic disparities and improving limited allocation based on blood
type. As a result of the new KAS, more frequent allocation of kidneys based on priority of
higher calculated panel reactive antibodies and local and regional lists of kidneys with
higher kidney donor profile index is expected. The new KAS may also increase the number
of life years since transplantation by crediting time on dialysis prior to listing and
prioritizing those with expected worse outcomes, such as increased cardiovascular risk factor
burden.

Conclusion

There is a renewed awakening by healthcare agencies and patient advocates regarding
healthcare disparities within the United States as it relates to kidney disease, of which AAs
lead this trend across all factors associated with kidney transplantation. In order to sustain
this momentum, there is a need to establish a transparent and trusted partnership between the
AA, nephrology, and research communities with shared, achievable goals. Policies that
facilitate timely referral and access to kidney transplantation, cultural awareness of the
legacy of socioeconomic and historical racism, strategies to restore trust, reduce racial bias,
improve patient engagement may also pave the way to reduce disparities within the
healthcare system. Increased research opportunities to understand the impact of genetics,
and greater participation in clinical research are important interventions. In addition, the
adoption of strategies of new KAS as well as new performance-based care models and the
expansion of precision medicine and biomarker research will provide essential predictive
analytics to refine and improve the predictability of care for AA donors and recipients. The
approaches summarized in Table 1 provide an actionable framework of interventional
strategies.
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Fig. 1.
Conceptual framework showing the convergence of factors that drive racial disparities
among African Americans.
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Summary of barriers and accompanying interventions to address disparities in kidney transplantation for AAs

Barrier Interventions References
Recipient-related House call: home-based education that incorporates potential recipient guests [21, 44-46]
RaDIANT: multicomponent, multilevel education that incorporates the care team and dialysis clinic [48]
leaders
Transtheoretical model of behavior change-based programs: increase stages of readiness for LDKT and [52, 54, 65]
DDKT
Living Donor-related  Talking about live kidneydDonation: culturally tailored educational materials may include a social [46, 48-50]
worker
Living donor champion or advocate: separates burden of donor inquiries from potential recipients [55]
Clinician-related RaDIANT: multicomponent, multilevel education that incorporates the care team and dialysis clinic [51]
leaders
Policy-related Extend health insurance coverage and for immunosuppression [65]
New kidney allocation system to decrease geographic disparity and increase kidney allocation [66]

RaDIANT, reducing disparities in access to kidney transplantation community study; LDKT, living donor kidney transplant; DDKT, deceased

donor kidney transplant.
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