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ISSUE  

The assessment of kidney function is the cornerstone for living donor candidate evaluation. 
An accurate assessment of kidney function prior to donation is essential to confirm the 
kidneys' baseline health and ensure that donors maintain adequate kidney function following 
the donation. Multiple detailed international guidelines are available to assist physicians with 
this issue (1,2,3).  

ASSESSMENT OF KIDNEY FUNCTION IN POTENTIAL DONORS 

- Donor kidney function should be indexed to body surface area (BSA) and expressed in 
ml/min/1.73 m2. 

- Physicians could assess kidney function in potential donors via the following methods:  
 

1. Measured glomerular filtration rate (mGFR): GFR measurement using an 
exogenous tracer is the gold standard for kidney function evaluation. Commonly 
used exogenous tracers include iohexol and iothalamate. However, these assays 
are not standardized and can be challenging to obtain for many centers in the 
United States due to prohibitive costs and limited availability (4).  
 

2. 24-hour urine Creatinine clearance (uCrcl): GFR estimation using uCrcl is utilized 
by many centers in the United States. uCrcl overestimates kidney function by 
upward of 15% due to tubular creatinine secretion. It is fraught with inaccuracy 
due to urine collection issues5. When using uCrCl, the adequacy of 24-hour urine 
collection should be assessed by comparing 24-hour urine creatinine to expected 
creatinine per Kg of body weight in an average male or female donor (5).  
 

3. Estimating GFR (eGFR) using endogenous markers such as creatinine and 
cystatin C. When estimating GFR using serum creatinine (eGFRcr), the serum 
creatinine assay should be standardized, and eGFR value should be normalized 
to BSA and expressed in ml/min/1.73m2.  The American Society of Transplantation 
(AST) welcomed the National Kidney foundation/American Society of Nephrology 
Task Force recommendation to adopt the new 2021 CKD-epi race free equation 
in clinical care (2021 CKD-Epi eGFRcr). eGFRcr could be used as an initial 
screening test but is not appropriate as the only method to evaluate kidney 
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function in kidney donors. Serum Creatinine is affected by multiple non-GFR-
related determinants that decrease the accuracy and precision of creatinine-
based equations. The 2021 CKD-epi eGFRcr equation was developed in the 
general population and was not validated in the setting of healthy donor 
population. Extrapolating from the general population, the 2021 CKD-epi eGFRcr 
percentage of estimates within 30% of mGFR was only 87% for blacks and 86% 
for non-black individuals (6). 

 
4. Cystatin C (Cyst) is less influenced by muscle mass, gender, race, and diet than 

serum creatinine (Cr). Studies in the general population have shown that eGFR 
using a combination of cystatin C and creatinine, calculated through the 2021 
CKD-EPI eGFRcr-cyst equation, provides a more accurate assessment of GFR 
than either marker used alone (6). Similar findings were demonstrated in a small 
study of potential living kidney donors (7). The Kidney Disease Improving Global 
Outcomes (KDIGO) group suggests eGFRcr-cyst can be used as a confirmatory 
test for evaluating kidney function when other measurement options are 
unavailable (3). 

GFR ASSESSMENT PROTOCOLS 

The Kidney Disease Improving Global Outcomes (KDIGO) group recommends a two-
stage process for evaluating the kidney function of potential living donors (1). The first 
step is a screening test using eGFRcr.  Donors with eGFR < 60 ml/min/1.73m2 should 
be declined. Donors with eGFR of ≥ 60 ml/min/1.73m2 proceed to the next step which is 
a confirmatory measurement. Depending on availability, donor GFR should be confirmed 
using one or more of the following measurements: mGFR using an exogenous filtration 
marker, measured urine creatinine clearance, or eGFR from a combination of serum 
creatinine and cystatin.    

GFR THRESHOLD FOR DONATION  

There is no consensus regarding the GFR threshold that is safe for kidney donation. The 
KDIGO group based their recommendation on the association of GFR with kidney 
disease in the general healthy population (8). Donors with GFR ≥ 90 ml/min/1.73m2 are 
considered safe to donate, while donors with GFR <60 ml/min/1.73m2 should be 
declined. Donors with GFR 60-89 ml/min/1.73m2 should have an individualized risk 
assessment based on other donors’ clinical factors that could contribute to overall future 
CKD risks. The British guidelines recommend an age-dependent cutoffs derived from 
cross-sectional studies of pre-donation kidney function in healthy UK donor. To date, 
there is not enough evidence to support the superiority of one approach over the other. 
More studies are needed to establish the optimal GFR assessment strategy and 
acceptable GFR threshold across age, gender, and comorbid conditions.  

DETERMINATION OF LATERALITY  

The left kidney is more commonly utilized secondary to the longer length of the left renal 
vein.9,10 However, determining laterality is patient-specific. The right kidney might be 
used if the left kidney has anatomical variation such as multiple renal arteries, or if there 
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is size discrepancy. In case of kidney size asymmetry, usually more than 10% difference 
in kidney volumes on abdominal CT, a single kidney GFR (nuclear split function test) 
should be completed to determine the kidney with the higher function. It is generally 
recommended to leave the donor with the higher functioning kidney, and the kidney 
without vascular and parenchymal abnormalities such as cysts or stones. 

POST DONATION GFR 

Donor nephrectomy results in a 50% decrease in kidney function at the time of donation, 
followed by adaptive hyperfiltration in the remaining kidney, leading to approximately 
70% of pre-donation total GFR11,12. Studies have demonstrated a median decline in 
eGFR of about 32% compared to pre-donation13,14. Older donor age, male gender, black 
race, and body mass index >25 kg/m2 were associated with a greater decrease in kidney 
function post-donation14. Low pre-donation eGFR and low early post-donation eGFR are 
associated with higher risk of developing eGFR <45 ml/min/1.73m2 and ESRD in living 
donors15,16, with a stronger influence of low post-donation eGFR on the risk for future 
ESRD16.  Whether low eGFR in kidney donors warrants a clinical diagnosis of chronic 
kidney disease remains controversial. It is important to keep in mind that eGFR equations 
used to assess kidney function in living kidney donors frequently underestimate true 
mGFR 17,18. There is likely a value of obtaining mGFR in living donors with low post-
donation eGFR to identify donors with true low post-donation kidney function who might 
benefit from closer monitoring and extended nephrology follow up.  
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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.  
 


