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Abstract

It is unknown how providing prospective living donors with information about APOL1, including 

the benefits and drawbacks of testing, influences their desire for testing. In this study, we surveyed 

102 participants with self-reported African ancestry and positive family history of kidney disease, 

recruited from our nephrology waiting room. We assessed views on APOL1 testing before and 

after presentation of a set of potential benefits and drawbacks of testing and quantified the 

self-reported level of influence individual benefits and drawbacks had on participants’ desire 

for testing in the proposed context of living donation. The majority of participants (92%) were 

aware of organ donation and more than half (56%) had considered living donation. And though 

we found no significant change in response following presentation of the potential benefits and 

the drawbacks of APOL1 testing by study end significance, across all participants, “becoming 

aware of the potential risk of kidney disease among your immediate family” was the benefit 

with the highest mean influence (3.3±1.4), while the drawback with the highest mean influence 

(2.9±1.5) was “some transplant centers may not allow you to donate to a loved one”. This study 
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provides insights into the priorities of prospective living donors and suggests concern for how the 

information affects family members may strongly influence desires for testing. It also highlights 

the need for greater community engagement to gain a deeper understanding of the priorities that 

influence decision making on APOL1 testing.
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1 | INTRODUCTION

Among individuals of west sub-Saharan ancestry, those with Apolipoprotein L1 (APOL1) 

high-risk genotypes (i.e., two copies of G1 and/or G2 alleles) are at increased risk of kidney 

disease and kidney failure.1,2 Deceased donor kidney transplant outcomes appear to be 

worse for organs with two risk alleles, independent of recipient genotype.3–5 Living donor 

nephrectomy in individuals with APOL1 high-risk genotypes is associated with an increased 

incidence of kidney failure.6,7 These data raise questions about the need to incorporate 

APOL1 testing in the evaluation of prospective living kidney donors.8 The American Society 

of Transplantation assembled a panel of experts who recommended all potential living 

donors be informed of the risks associated with APOL1 high-risk genotypes and of the 

availability of genetic testing.9 As a result, some transplant centers offer APOL1 testing 

to living donors deemed at-risk for APOL1-mediated kidney disease.10 Implementation 

of APOL1 testing vary considerably across sites with some centers offering no formal 

consent procedures or pre-test education prior to APOL1 testing. The variation raises ethical 

concerns about inadequate consent procedures for prospective living donors who are offered 

genetic testing.8,9,11

Molecular testing, including APOL1 sequencing, has only recently become more accessible 

for use in the clinical setting.12–14 Therefore, we do not yet know the burden of APOL1 
risk alleles among prospective living donors. Although there is a strong association between 

APOL1 and kidney disease, only 13% of Black kidney disease patients in the United States 

are estimated to have a APOL1 high-risk genotype.15 In addition, the lifetime risk for 

developing kidney disease among individuals with two risk alleles is estimated to only 

be 10%.16 The low prevalence suggests it follows a two-hit model, where a secondary 

factor, such as environmental or genomic modifiers, is required to develop kidney disease. 

However, we still have a limited appreciation of factors that can act as a “second-hit”, and 

it is unclear whether the hyperfiltration that follows donor-nephrectomy constitutes as a 

“second-hit” for the disease.

Despite the low prevalence of APOL1-mediated kidney disease, and unanswered questions 

about the implications of broad implementation of APOL1 testing, some transplant 

centers prohibit at least some individuals with two risk alleles from donating a kidney.10 

Importantly, medical conditions that often preclude donation, like hypertension and diabetes, 

probably have a higher prevalence among potential Black donors than APOL1-mediated 

kidney disease. Thus, excluding prospective donors with a high-risk genotype has led to 
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concerns that APOL1 testing creates an additional barrier to living donation, and foster 

perceptions of bias, for Black patients10,17,18 that may ultimately exacerbate existing health 

inequities19,20 experienced in Black communities. However, an individual’s APOL1 status 

may offer valuable prognostic information for prospective living donors. For example, 

prospective living donors are routinely screened for diabetes, which is widely seen as a 

contraindication for kidney donation at most, if not all, transplant centers.18 One study found 

that impaired fasting glucose was associated with a 3-fold higher risk for developing kidney 

disease among individuals considered otherwise suitable candidates for donation.7 Using a 

similar estimate model, having two APOL1 risk alleles was associated with a 5-fold higher 

risk for kidney disease.

Beyond the potential prognostic value of knowing living donors’ APOL1 genotype, there 

is a growing desire for individuals from Black communities to know about their risk for 

APOL1-mediated kidney disease.21–25 What remains unclear, however, is whether knowing 

more about APOL1, including the potential benefits and drawbacks associated with APOL1 
testing, influence interest in testing among prospective living donors. In this study, we 

assessed views on APOL1 testing in the context of living kidney donation among individuals 

recruited from a nephrology clinic waiting room, before and after presenting them with 

APOL1 related education, including the potential benefits (e.g., knowledge of personal risk, 

etc.) and drawbacks (e.g., financial risk, etc.) of testing.

2 | METHODS

The study was approved by Columbia University’s Institutional Review Board (IRB-

AAAR9915). The survey instrument was iteratively developed. The final version was 

administered electronically using the survey management software Qualtrics (Provo, UT, 

USA) between October 2018 and June 2019. Prospective participants were in the waiting 

room accompanying an adult patient who self-identified as Black or African American at 

registration, and who was scheduled for a nephrology follow-up visit or a kidney transplant 

evaluation. Eligible participants were at least 18 years of age, able to speak and read in 

English, had a positive family history of kidney disease but did not have kidney disease 

themselves, and self-reported having African ancestry.

Individuals deemed eligible who expressed interest in participating in the study used an iPad 

to view the survey, which was displayed on the Qualtrics platform. The iPad was password 

protected to ensure confidentiality. Participants were not asked to provide any identifying 

information such as their name, date of birth, home address, phone number, or email. Only 

members of Columbia University’s research team had access to the password.

2.1 | Survey instrument

Before the start of the study, the survey (Appendix A) went through two revisions 

between July 2018 and September 2018, incorporating feedback offered by the core study 

team, which was made up of nephrologists, ethicists and living donor coordinators. The 

instrument’s contents were written at a 5th-grade reading level with a final Flesch Kincaid 

Grade level of 5.6. The survey included demographic questions, as well as questions on 

prior experiences with genetic testing, awareness of living kidney donation and if they 
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had considered being a living donor. The survey also included a free text question asking 

participants how they were related to the individual they accompanied.

2.2 | Baseline assessment

A short paragraph that introduced basic background information about APOL1 was 

developed for this study. This brief section included a simple description of DNA, genes, 

genetic inheritance, the APOL1 gene, APOL1-mediated risk for kidney disease, and the 

value of living kidney donation in the management of kidney failure. To determine baseline 

views on APOL1 testing, participants were asked if they would want APOL1 testing as 

a potential or hypothetical, living donor and how the presented background information 

influenced their views on testing.

2.3 | Educational intervention

Next, participants were provided with educational information on the potential benefits and 

drawbacks of APOL1 testing. These items were derived from previously published findings 

and themes relating to views on APOL1 testing identified in participants from Black and 

African American communities (Table S1 in the Supplementary Appendix).21,23–26 To 

minimize the influence of the order in which the benefits and drawbacks were presented, 

we randomized participants into two groups. The randomization was generated by Qualtrics. 

Individuals in group A were first shown the potential benefits of APOL1 testing followed 

by the potential drawbacks, while those in group B were presented the drawbacks of testing 

before the benefits. The participants initial response about APOL1 testing was used as the 

control, a common study design in the initial development phase of a new exploratory 

intervention. Using five-point Likert-type items (1-None to 5-Extremely), participants were 

then asked to rate the level of influence each associated benefit (e.g., knowledge of personal 

risk) and drawback (e.g., financial risk) had on their desire for APOL1 testing. Immediately 

after each section, participants were asked if their views on APOL1 testing changed from 

their original response, in light of the new information. In addition, they were asked to rate 

to what extent each of the presented benefits and drawbacks influenced their decision on 

testing.

2.4 | Statistical analysis

Descriptive statistics are presented as frequencies and percentages for categorical variables 

and means and standard deviations (SD) for continuous variables. Chi-squared, Fisher’s 

exact, and two-sample t-tests were used to compare demographics, attitudes, and 

experiences between survey order groups A and B, and between those who were and 

were not previously aware of genetic testing. As is the case in prepost design, participants’ 

baseline response was used as the control. Pre- and post-intervention comparisons were 

made using McNemar’s test to evaluate potential changes between baseline and presentation 

of benefits, between baseline and presentation of drawbacks, and between baseline and 

end of survey. To examine the reported level of influence of each benefit or drawback 

on participants’ desire for APOL1 testing, the Likert-type item responses were mapped to 

numeric values ranging from 1 (no influence) to 5 (extremely influential). The mean (SD) 

level of response was presented per question as well as each individual’s mean level of 

response to all benefits or all drawbacks. Responses were compared between participants 
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who, at the end of the survey, indicated they would want APOL1 testing and those who 

would not. Comparisons between participants who wanted testing or not, and participants 

who changed their initial responses or not, were made using the Wilcoxon rank-sum test.

All analyses were performed using Stata version 15.1 (StataCorp, College Station, TX, 

USA). We considered P values < .05 as statistically significant

3 | RESULTS

Information about the recruitment of study participants is presented in Figure 1. In total, 

147 individuals were approached for this study. Thirty-six (24%) individuals declined to 

participate, citing lack of interest. Seven individuals were deemed ineligible: six individuals 

with kidney disease who would not be able to serve as a living kidney donor, even in a 

hypothetical scenario, and one individual who denied having African ancestry. Of the 104 

individuals who agreed to participate, two participants were unable to complete the survey. 

Analyses were performed on data from the final cohort of 102 participants who completed 

the survey.

Overall, the two randomized participant groups (A; B) did not have any statistically 

significant differences in demographics, attitudes and experiences, or desires for APOL1 
testing at each assessment point in the survey (see Tables 1 and 2)

3.1 | Demographics, baseline attitudes and experiences, and initial views about APOL1 
testing

The mean age was 46±14 years and approximately two-thirds of participants were female 

(69%). Eligible participants reported having African ancestry; the majority self-identified as 

Black/African American (77%), 9% identified as West Indies/Caribbean, and the remaining 

14% either did not answer or selected “mixed” or “Other”. In addition, 24% of the cohort 

also reported being of Hispanic/Latino ethnicity. Sixty-five (64%) individuals reported 

being born in the United States. Level of education varied widely, with nearly a third of 

participants (n = 29, 28%) reporting high school or less as their highest level of education. 

More than half of participants (55%) had both an affected first-degree relative with kidney 

disease.

Forty-three participants (42%) strongly agreed that they “trust the healthcare system to do 

the right thing”, 47% somewhat agreed, while only 11% either disagreed or neither agreed 

or disagreed. The majority of participants (n = 94, 92%) were aware of organ donation 

prior to their participation in this study. Among them, 53 individuals (56%) had considered 

becoming a living kidney donor themselves and 37 (39%) reported having registered 

as organ donors. A majority of participants (n = 72, 71%) were also aware of genetic 

testing in general. Among them, 35% had considered or been previously approached for 

genetic testing, including 22% who reported undergoing genetic testing through a healthcare 

provider, and 8% who had undergone genetic testing through a third-party commercial 

service (e.g., Ancestry.com, 23andMe). Those who had heard of genetic testing were more 

likely to have private insurance (51% vs. 27%, Fisher’s exact test P = .048) and to be born in 
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the United States (67% vs. 57%, P = .027) compared to those who had not heard of genetic 

testing.

Following a brief paragraph about APOL1, 61 (60%) participants responded they would 

want APOL1 testing if they were considering kidney donation, while 41 (40%) indicated 

they would not want testing. Among participants aware of genetic testing prior to the survey 

(n = 72), the basic information about APOL1 either made them more likely to want testing 

(50%) or did not change their views (49%), except for one participant who reported the 

information made them less likely to want testing. Responses were significantly different 

among those who had not heard of genetic testing (n = 30), with 17% reporting that the 

information about APOL1 made them less likely to want testing, while only 1% of those 

who had previously heard of genetic testing were less likely to want testing (Fisher’s exact 

test P = .018).

3.2 | Views about APOL1 testing following presentation of the potential benefits and 
drawbacks

After presentation of the complete educational intervention, only 53 (52%) participants 

responded that they would want testing (see Table 3 and Table S2 in the Supplementary 

Results). In total, 28 participants (27%) changed their initial response. Among them, 

most changed their position indicating they no longer wanted testing (n = 18/28, 64%). 

Participants who changed their response were younger compared to those who did not 

(two-sample T test, P = .006). While the change in response following presentation of the 

drawbacks of APOL1 test was statistically significant (McNemar’s test, P = .0124), there 

was no significant change after presentation of the benefits (P = .5637) and no significant 

net change from the beginning of the survey to the end after considering both benefits and 

drawbacks (P = .1306).

3.3 | Specific considerations influencing attitudes toward APOL1 testing

The mean individual level of responses across all benefits of testing was 3.1±1.3 and 2.7±1.2 

across all drawbacks of testing (see Table 4). Participants who indicated a desire for APOL1 
testing by the end of the survey reported higher levels of influence across all benefits 

(3.7±1.0) and across all drawbacks (3.0±1.1) compared to those who responded that they 

would not want testing (benefits: 2.4±1.2 and drawbacks: 2.4±1.3). These findings were 

significant for most factors when comparing the level of influence for each risk. Across all 

participants, “becoming aware of the potential risk of kidney disease among your immediate 

family” was the benefit with the highest mean influence (3.3±1.4), while “some transplant 

centers may not allow you to donate to a loved one” was the drawback with the highest 

mean influence (2.9±1.5). Overall, there was no significant difference in reported levels of 

influence of both the benefits and drawbacks between those who changed their response by 

the end of the survey and those who did not (P = .635 and .619, respectively).

4 | DISCUSSION

In this study, we examined how providing written education influenced views on APOL1 
testing among potential, or hypothetical living kidney donors with a positive family history 
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of kidney disease and self-reported African ancestry. We also asked participants to rate the 

level of influence each of the presented benefits and drawbacks had on their desire for 

APOL1 testing.

The majority of participants were aware of organ donation, with more than half having 

considered living donation, and more than two-thirds of participants were familiar with 

genetic testing prior to enrollment. At the start of our study, more than half of participants 

were interested in APOL1 testing. However, there was no significant change in response 

following presentation of the potential benefits and the drawbacks of APOL1 testing by 

study end. Overall, there did not appear to be meaningful associations between interest in 

APOL1 testing and participants’ educational level, awareness of living organ donation, prior 

experience with genetic testing, level of trust in the healthcare system, and the order in 

which the benefits and drawbacks of APOL1 testing were presented to them.

Genetic testing is historically underutilized by minority populations, reflecting inequities in 

health-care access and concerns about its applications.27,28 Efforts to operationalize APOL1 
testing directly impacts individuals from Black communities, who have endured abuses 

done to them in the name of research and medicine.29,30 Therefore, it is paramount that 

transplant centers that offer APOL1 testing to their prospective living donors can ensure 

their informed consent.31–33 And, because clinicians often lack the time and resources to 

provide comprehensive pre-test counseling,13 there is a need for novel ways of delivering the 

requisite information in order to promote shared decision-making between prospective living 

donors and their providers.11,34

Similar to prior community-based studies, including one which asked participants 

hypothetical questions about APOL1 testing in transplantation,22 we also found broad 

general interest for APOL1 testing among our participants.21,24,25 And, like other studies, 

participants in our cohort also had varying levels of trust in the healthcare system.35–38 

Studies on attitudes toward genetic testing among African Americans have shown 

that the perceived benefits of knowing the genetic results outweigh higher levels of 

mistrust and contributes to greater interest in genetic testing.39–41 However, assessing the 

personal benefits of APOL1 testing is complex. It relies on an appreciation of seemingly 

counterintuitive degrees of risk associated with APOL1, along with the unknown risk 

to a person with two risk alleles who undergoes donor nephrectomy, as well as an 

awareness for the potential negative consequences (i.e., drawbacks) of undergoing testing, 

and/or, learning the results- which can extend beyond the individual who undergoes the 

testing (e.g., preclude donation, lead to loss of privacy, discrimination, stigmatization and 

psychological harm, etc.). Though prior community-based qualitative studies have identified 

some of the factors that influence views on APOL1 testing among African American 

communities,21,24,25 little is known about how providing information about the benefits 

and drawbacks of APOL1 testing influences the desire for testing among prospective living 

donors.

Unlike these earlier studies, we set out to quantify the extent each of the presented 

benefits and drawbacks influenced participants decisions on testing. Across all participants, 

the benefit with the highest influence was “becoming aware of the potential risk of 

Nestor et al. Page 7

Clin Transplant. Author manuscript; available in PMC 2022 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



disease among your immediate family”, while “becoming aware of your risk for kidney 

disease that is related to this gene” was the lowest. In addition, we also found that the 

drawback with the greatest influence was “some transplant centers may not allow you 

to donate to a loved one”. Together, this suggests that although awareness of one’s own 

hereditary predisposition to kidney disease (i.e., the personal benefit of undergoing APOL1 
testing) may be an important factor, we found that concern for how the information may 

affect family members was potentially more influential in the desire for testing across 

all participants. In addition to highlighting the limitations of using written, one-size-fits-

all, educational content, our findings support the need for further research into whether 

customized educational approaches focused on addressing concerns about the implications 

of testing on family members, are able to address the needs of potential living donors 

and ensure their informed decision on APOL1 testing. Ultimately, our study’s findings 

are a reminder of the importance of providing culturally-sensitive, comprehensive pre-test 

education to all individuals who are offered genetic testing.13,42–44

There are many strengths in our study. We evaluated views about APOL1 testing in the 

context of living donation among a cohort of individuals with a positive family history 

of kidney disease and self-reported African ancestry. Using an easy-to-read educational 

intervention, derived from common themes in the literature, we also assessed how the 

presented content changed perceptions about testing. Limitations of this study include 

that the survey was conducted at one academic center, and the survey did not undergo 

independent validation although we employed an iterative process in developing it. In 

addition, the questions posed with regards to living donation were hypothetical in nature, 

similar to a recent study about APOL1 testing in transplantation by Berrigan et al.22 

Although, more than half of participants in our study both had an affected first-degree 

relative with kidney disease and had considered living donation, making them more likely 

to face APOL1 testing as part of a clinical evaluation, compared to community dwelling 

participants in their study. Finally, while some would suggest the use of a correction for 

multiple hypothesis testing, we have chosen not to do so in our analysis given the limited 

number of hypotheses being tested and to avoid inflating the risk of a type II error among 

other considerations.45,46

Ultimately, further empirical work is needed to more fully understand the interplay between 

attitudes toward APOL1 testing among prospective living donors from Black communities 

and varying degrees of trust in healthcare systems, as well as on the potential impact of 

genomic literacy and numeracy when evaluating the benefits and drawbacks of APOL1 
testing. This requires greater engagement and collaboration with Black communities, along 

with efforts to gain a deeper understanding of the priorities and informational needs of 

individuals from at-risk communities, and the additional factors that influence decision-

making about organ donation and APOL1 testing. Together, these efforts will inform the 

design and development of dynamic, customizable, educational approaches that can ensure 

individuals offered genomic testing have the requisite knowledge to provide informed 

consent, and facilitate broader implementation of APOL1 testing in prospective living 

donors.
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FIGURE 1. 
Study enrollment flowchart
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