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ISSUE 

How Can Potential Kidney Donors at Risk for Genetic Diseases Be Evaluated?  
 
BACKGROUND 

Living donor (LD) kidney transplantation is the preferred treatment for end-stage kidney 
disease (ESKD), but LDs face a 5- to 10-fold increased risk of developing ESKD compared 
to matched healthy non-donors.¹ Being biologically related to the recipient is a risk factor, 
suggesting a potential genetic component.¹ Increased availability of genetic tests allow 
transplant centers to screen LD candidates for monogenic kidney diseases. The inherent 
risk of ESKD in LDs has led some programs to genetic testing, although evidence of its 
clinical utility remains limited (1). Barriers to broader adoption include limited clinician 
familiarity with genetic tests, insufficient access to genetic counseling, and challenges in 
interpreting results. This document aims to guide transplant centers in the thoughtful 
integration of genetic testing in LD evaluations. 

SUMMARY OF THE CURRENT LITERATURE 

Principles of genetic testing in living donors (1): Genetic testing should be considered 
for potential LDs with a family history of known or suspected genetic kidney disease, 
especially involving first-degree or multiple affected relatives. When available, testing the 
living-related recipient candidate (LRRC) first is preferred, as it improves the interpretation 
of results and helps guide targeted donor evaluation. A phenotype-driven targeted panel is 
suitable for well-defined phenotypes, while comprehensive panels or exome/genome 
sequencing may be necessary for unclear cases. Donor testing should occur after initial 
clinical and psychosocial clearance, but before invasive/costly work-up, to avoid 
unnecessary procedures and prolonged anxiety. If LRRC or the proband with kidney disease 
testing is not possible, direct donor testing may be considered, though interpretation is more 
complex. Pre- and post-test genetic counseling is essential, not only for the donor but also 
to support testing and risk discussions among family members. 
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COMMON SCENARIOS FOR GENETIC TESTING - RECOMMENDATIONS  

ADPKD (Autosomal Dominant Polycystic Kidney Disease):  
This topic was previously covered in a Kidney Donor Toolkit chapter 
(https://www.livingdonortoolkit.com/medical-toolkit/kidney-donation-people-family-risk-
polycystic-kidney-disease). First-degree relatives of individuals with ADPKD have a 50% risk 
of carrying the PKD1 or PKD2 mutation. The KDIGO 2015 guidelines state that MRI findings 
of fewer than 5 renal cysts rule out ADPKD in at-risk individuals, especially for younger LDs 
(<40 years) due to higher sensitivity (1,2). For LDs < 30 years, radiological testing may not 
be definitive, so genetic testing of the LRRC is recommended.  

RECOMMENDATIONS 

1. Perform imaging early in the LD evaluation process. Genetic testing should be 
considered for LD candidates with equivocal imaging or a family history of cystic 
kidney disease. 

2. If the imaging studies of the donor are inconclusive, then the LRRC should be 
tested with a cystic disease gene panel, and if a causal variant is identified, then 
the LD candidate should undergo focused testing for the familial variant. 

3. If the LRRC’s genetic testing is inconclusive (~7% cases) and the donor’s imaging 
remains indeterminate, genetic testing in the donor candidate cannot definitively 
exclude ADPKD. In such cases, the potential risks should be clearly 
communicated and donor declined in some cases.  

Apolipoprotein L1 Renal Risk Variants (APOL1 RRV):  
To date, the role of APOL1 genotyping in risk stratification of LD candidates remains 
controversial with wide variation in clinical practice (3). Not all individuals carrying APOL1 
RRV will develop kidney disease and a second hit is required to manifest disease.  The 
available data from population-based studies in healthy people, 2 APOL1 RRVs increase 
the risk of ESKD by about 2-fold, similar to obesity or sickle cell trait (1,3,4). 

RECOMMENDATIONS 

1. Inform all donors of African ancestry about APOL1 RRV and its associated kidney 
risks. 

2. Offer APOL1 genetic testing to donor candidates of African descent (1,3).  
3. Young male donors could be ruled out based on APOL1 RRV. 

 
There should be shared decision-making regarding having two APOL1 RRVs although this 
should not be an automatic exclusion since the risk of developing ESKD is not inevitable. 
Current U.S. cohort studies have not shown a definitive association between carrying a 
single APOL1 risk allele and increased risk of kidney disease. However, this association was 
observed in one study involving a West African population (5).  Additional evidence is needed 
to fully understand the clinical significance of a single APOL1 RRV in donor selection.  
 
aHUS (Atypical Hemolytic Uremic Syndrome) and C3 Glomerulopathy: 
LD transplantation in the context of complement-mediated kidney diseases requires careful 
consideration of complement pathology, as genetic testing can identify variants that 
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influence disease recurrence and donor suitability, since donor nephrectomy could serve as 
a “second hit” in an individual harboring a risk variant for aHUS (1,6). 

 

RECOMMENDATIONS 

1. Perform genetic testing if there is a family history of aHUS or related thrombotic 
conditions. 

2. Exclude donor candidates with pathogenic mutations due to the risk of post-
donation aHUS. 

3. For LD candidates who test negative for a causative variant found in the proband, 
donation may proceed.  

4. Use of a comprehensive targeted gene panel that includes all complement-related 
genes or whole exome/genome sequencing and/or multiplex ligation-dependent 
probe amplification could increase the confidence that a causative variant will be 
detected.  

5. If the LRRC candidate’s genetic test for all complement-related genes is negative, 
shared decision-making with the donor candidate is essential, focusing on the 
potential risks of donation where a hitherto unrecognized genetic variant could 
cause donor kidney disease in the future. 

 
COUNSELING AND ETHICAL CONSIDERATIONS 

1. Provide pre- and post-genetic counseling to ensure LD candidates understand 
testing implications for their own health and their families. Ideally this should be 
provided through a genetic counselor well versed in heritable renal diseases.  

2. Support psychosocial decision-making, particularly in high-risk or ambiguous 
cases.  

REFERENCES 

1. Thomas CP et al. Genetic evaluation of living kidney donor candidates: A review 
and recommendations for best practices. Am J Transplant. 2023;23(5):597-607. 
PMID: 36868514. 

2. Chapman AB et al.; Conference Participants. Autosomal-dominant polycystic 
kidney disease (ADPKD): executive summary from a kidney disease: Improving 
Global Outcomes (KDIGO) Controversies Conference. Kidney Int. 2015;88(1):17-
27. PMID: 25786098; PMCID: PMC4913350. 

3. Doshi MD, Gordon EJ, Freedman BI, Glover C, Locke JE, Thomas CP. Integrating 
APOL1 Kidney-risk Variant Testing in Live Kidney Donor Evaluation: An Expert 
Panel Opinion. Transplantation. 2021 Oct 1;105(10):2132-2134. doi: 
10.1097/TP.0000000000003641. PMID: 33534524; PMCID: PMC8994118. 

4. Naik RP et al. Sickle cell trait and the risk of ESRD in Blacks. J Am Soc Nephrol. 
2017;28(7):2180–2187. PMID: 28280138. 

5. Gbadegesin RA et al. H3Africa Kidney Disease Research Network. APOL1 Bi- 
and Monoallelic Variants and Chronic Kidney Disease in West Africans. N Engl J 
Med. 2025 Jan 16;392(3):228-238. doi:10.1056/NEJMoa2404211. PMID: 
39465900; PMCID: PMC11735277. 



V.1. 2025 

6. Caliskan Y et al. Propensity score-matched analysis of long-term outcomes for 
living kidney donation in alternative complement pathway diseases: a pilot study. 
J Nephrol. 2023;36(4):979-986. PMID: 36808609. 

 
 
The recommendations in these chapters are the opinions of the Living Donor Community of 
Practice of AST. They are not meant to be prescriptive and opinions by other groups or 
institutions may be equally valid. 
 


