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3.5 On which criteria should we select living kidney donors to optimize 
the risk–benefit ratio of their donation?  
 

Proteinuria 
 
- We recommend quantifying urinary protein excretion in all potential living 
donors. (1C) 
 
- We recommend overt proteinuria is a contraindication for living donation [24-h 
total protein >300 mg or spot urinary albumin to creatinine (mg/g) ratio >300 
(>30 mg/mmol)]. (1C) 
 
- We recommend further evaluating potential living donors with persistent (more 
than three measurements with 3 months interval) proteinuria <300 mg/24 h by 
the quantification of micro-albuminuria to assess their risk of living donation. 
(Ungraded statement) 
 
- We suggest considering persistent (more than three measurements with 3 
months interval) micro-albuminuria (30–300 mg/24 h) a high risk for donation. 
(Ungraded statement) 
 
 

ERBP 2013 



KDIGO 2015 
CHAPTER 6: EVALUATION OF PROTEINURIA IN KIDNEY DONOR CANDIDATES 
 

Graded recommendations below were extrapolated from the 2012 KDIGO 
CKD Guideline 
 

Measurement 
 

6.1: We suggest expressing proteinuria as albuminuria and NOT as total urine 
protein. (2B) 

 

6.2: We recommend reporting albuminuria in a random urine single time 
point collection as albumin-to-creatinine ratio (ACR) in mg/g [mg/mmol], 
rather than albumin concentration as mg/dL. (1B) 

 

6.3. We suggest initial evaluation of albuminuria (screening) using urine 
albumin creatinine ratio (ACR) in a random (untimed) urine specimen. (2B) 

 

6.4: Confirmation of albuminuria should be obtained using: (Not Graded) 
 6.4.1: Albumin excretion rate (AER, mg/d) in a timed urine specimen 
 6.4.2: Repeat ACR if AER cannot be obtained 

 



KDIGO 2015 
CHAPTER 6: EVALUATION OF PROTEINURIA IN KIDNEY DONOR 
CANDIDATES 
 

Criteria for Acceptable Pre-Donation Albuminuria 
 

6.5: Urine AER <30 mg/d should be considered as an acceptable level for 
kidney donation. (Not Graded) 

 

6.6: The decision to approve donor candidates with AER 30-100 mg/d should 
be individualized based on the predicted lifetime incidence of ESRD in 
relation to the transplant center’s acceptance threshold. (Not Graded) 

 

6.7: Donor candidates with urine AER >100 mg/d should be excluded from 
donation (Not Graded) 
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Additional records identified 
through other sources 

(n = 0) 

Records after duplicates removed 
(n =  182) 

Records screened 
(n =  182) 

Records excluded (n = 166)  
Records excluded according to title (n=118) 
Records excluded no English language (n=2) 

Records excluded according to abstract (n=32) 
Records excluded review article (n=14) 

 

Full-text articles assessed 
for eligibility 

(n = 16) 

Full-text articles excluded, 
with reasons 

(n = 0) 

Studies included in 
qualitative synthesis 

(n = 15) 

Studies included in 
quantitative synthesis 

(meta-analysis) 
(n = 1) 

Full-text articles assessed 
coming from KDIGO 2015 

(n = 0) 



• In the current study, we analyzed histologic characteristics of kidney 
biopsies obtained at the time of living donor kidney transplantation 
(implantation biopsies) using the Banff criteria 
 

• Our goal was to use the presence of moderate to severe changes (MSC) in 
implantation biopsies from living kidney donors as a surrogate ‘‘outcome.’’ 
This would allow us to determine if there were certain donor 
characteristics that led to a higher prevalence of MSC that might then 
suggest the need for changes in our donor selection criteria 
 

• MSC was present in 4.1% (65 of 1600) of donors. The most common 
lesions were vascular, including cv (vascular fibrous intimal thickening, 
78.4% [n=51]) and ah (arteriolar hyaline thickening, 20% [n=13]). Other 
lesions were very rare: ci (interstitial fibrosis, 4.61% [n=3]), ct (tubular 
atrophy, 4.61% [n=3]), and cg (allograft glomerulopathy [n=0]) 



 

• We do not recommend a change in current selection criteria and would continue to 
accept donors with characteristics that might be perceived as risk factors (i.e., mild 
hypertension and obesity) for postdonation complications such as renal failure 
 

• We do recommend that donors with abnormal implantation biopsies be followed more 
closely and evaluated on a serial basis for the possible development of renal disease 

No differences in 
the distribution of 
microalbumin 
excretion among 
normal and MSC 
donors 





• The present study was conducted to test the hypothesis that 
hypertensive donors (HTDs) with high-normal albuminuria 
(HNA) have a similar prognosis to normotensive donors 
(NTDs) 
 

• We investigated the effects of HNA and hypertension on 
transplant prognosis of the donors after living-donor kidney 
transplantation 



• Of 14 HTDs, 5 had NA (NA+HTDs) and nine had HNA (HNA+HTDs) at the 
time of donation  

• The characteristics of donors, except for UAE at the time of donation, were 
similar between NA+NTDs, HNA+NTDs, and MA+NTDs. HNA+HTDs were 
older than NA+NTDs at the time of donation 

At the time of 
donation, of 38 NTDs: 
- 16 had normo -
albuminuria 
(NA+NTDs)  
- 14 had HNA 
(HNA+NTDs)  
- 8 had low-grade 
microalbuminuria 
(MA+NTDs) 



• The glomerulosclerosis index in 
HNA+HTDs (23 [13]%) was 
significantly higher than that in 
NA+NTDs (10 [8]%; P=0.03) or 
NA+HTDs (9 [6]%; P=0.04) 
 

• The prevalence of 
arteriosclerotic vasculopathy 
was significantly higher in 
HNA+HTDs (100%) than in 
NA+NTDs (44%; P=0.008) or 
NA+HTDs (40%; P=0.03) 
 

• The interstitial fibrosis index in 
HNA+HTDs was similar to that in 
the other donor groups 

Pathologic analysis of pretransplantation biopsies. A, glomerulosclerosis index. B, prevalence 
of arteriosclerotic vasculopathy. C, Interstitial fibrosis index. AS, arteriosclerosis;  
*PG0.05 vs. NA+NTDs; †PG0.05 vs. NA+HTDs. 



Donor kidney function after donation. A, serial eGFR profiles. B, compensatory changes in 
kidney function after donation. C, prevalence of discompensatory changes in kidney function 
after donation. *PG0.05 vs. NA+NTDs. 

• There were no significant differences 
in post-transplantation eGFR 
between the groups of donors, but 
eGFR tended to be lower in 
HNA+HTDs than in NA+HTDs at 1 year 
after donation 
 

• The compensatory changes in kidney 
function after donation tended to be 
lower in HNA+HTDs than in the other 
donor groups, although the 
differences were not statistically 
significant 
 

• The risk of discompensatory changes 
in kidney function after donation was 
significantly higher in HNA+HTDs than 
in NA+NTDs (Fig. 2C; OR [95% CI], 
10.5 [1.51Y72.9]; P=0.02) 



• The pathologic characteristics of preimplantation biopsies were not significantly 
associated with discompensatory changes after donation in univariate analysis 
(glomerulosclerosis index 910%, OR [95% CI], 2.64 [0.82Y8.46]; P=0.15; 
arterioscleroticvasculopathy, OR [95% CI], 1.43 [0.45Y10.2]; P=0.58; interstitial fibrosis 
index 910%, OR [95% CI], 0.86 [0.07Y 10.2]; P=1.00) 

• The coexistence of hypertension and UAE 915 
mg/g Cr was associated with discompensatory 
changes after donation in univariate analysis but 
not in multivariate analysis (adjusted OR [95% CI], 
6.04 [0.19Y192]; P=0.31) 
 

• Donor hypertension or UAE 915 mg/g Cr alone 
were not significantly associated with 
discompensatory changes after donation in 
univariate or multivariate analyses 
 



• This study was conducted to assess the relationship between 
microalbuminuria (MA) and kidney donor renal function 

• Our hypotheses were:  
– 1) donors with MA before nephrectomy may have worse  remnant renal 

function 
– 2) MA is associated with delayed recovery of renal function  
– 3) MA can reflect histological abnormalities in implantation biopsies (IB) 

• UACR was used as a measure of MA. The normal range of UACR is defined 
as less than 30 mg/gm. Differences between donors with MA before the 
operation and normal donors were investigated 

• Histological examinations were performed only in donors who agreed to IB 
before donor nephrectomy 

 



• Before donor nephrectomy mean UACR was 7.1 ± 12.7 mg/gm. A 
correlation analysis showed that UACR was correlated with age (p=0.036), 
but not with gender, laterality, body mass index or preoperative eGFR 
 

• Eight donors (3.1%) had preoperativeMA (UACR 30 mg/gm or greater). 
These donors exhibited a lower MDRD-eGFR compared with other donors 
(90.3 vs 96.7 ml/minute/1.73 m2). However, this difference did not reach 
statistical significance (p=0.286). The MA group also had a lower MDRD-
eGFR at 6 months after kidney donation (60.5 vs 65.8 ml/minute/1.73 m2, 
p=0.245) 



• At postoperative day 1 
UACR was increased to 24.7 
± 18.9 mg/gm 

• One month after donation 
UACR decreased to 10.3 ± 
10.7 mg/gm (p <0.001), and 
remained stable at 3 
months (10.0 ± 10.2 mg/gm, 
p=0.943) and 6 months 
(13.6 ± 20.1 mg/gm, 
p=0.496) after the operation 



• In correlation analyses preoperative 
UACR was correlated with UACR at 1 
day (r2¼0.039, p <0.001), and 1 
month (r2¼0.033, p¼0.009), 3 
months (r2¼0.027, p¼0.045) and 6 
months (r2¼0.210, p<0.001) 
postoperatively.  
 

• Overall 40 donors (15.4%) with  
preoperativeUACR10 mg/gm or 
greater consistently had higher 
postoperative UACR values than the 
other donors 
 

• However, renal function changes 
were not different between the 2 
groups throughout the observation 
period 



• Of the 259 donors 127 (49%) agreed to a time-zero IB and of these donors 70 (55.1%) 
had histological abnormalities on IB 
 

• Among the 8 MA donors 6 provided IB. All biopsies of the MA group were histologically 
abnormal (p=0.024): 

–  1 had IgA nephropathy 
– 1 had arteriosclerosis 
– 1 had focal global glomerulosclerosis  
– 1 had tubular atrophy 
– 2 had hyaline arteriosclerosis 
 

• Even among normal UACR donors those with a UACR 10 mg/gm or greater exhibited 
abnormal histology. Among donors with UACR 10 mg/gm or greater 84.2% (16 of19) 
had an abnormal histology whereas 50% of donors with a UACR less than 10 mg/gm 
had an abnormal histology (p=0.006). Moreover increased UACR was associated with 
IgA nephropathy (15.8% vs 2.8%, p=0.043). 



• We sought to determine the significance not only of definitive MA (UACR 30 mg/gm or 
greater) but also that of the subclinical value of 10 mg/gm UACR 
 

• In the current study UACR increased immediately after the operation, which may have 
occurred because of the compensatory hyperfiltration of the contralateral remnant 
kidney 
 

• Accordingly we might conclude that donors with a higher preoperative UACR should be 
followed regularly for years and closely monitored for renal function. To our knowledge 
there are no standards governing whether donors with increased urinary microalbumin 
secretion should be permitted to donate their kidneys 
 

• Donors with a preoperatively increased UACR require close observation, even if the 
level is within the normal range, because there may be a greater possibility of MA 
developing after donation, which is one of the predictive factors of CKD. Moreover 
higher UACR levels are associated with histological abnormalities 



• Kidney donation probably increases the risk of ESRD, but the increase in risk according to predonation 
characteristics is difficult to quantify reliably with the use of existing data 
 

• We developed an online risk tool to help evaluate, counsel, and accept living kidney-donor candidates 
(www .transplantmodels .com/esrdrisk). Using population-based data, we derived equations that 
quantify the combined effect of 10 routinely available demographic and health characteristics to 
estimate the risk of ESRD among kidney-donor candidates over a 15-year time horizon 
 

• We compared risk projections with the observed 15-year incidence of ESRD among living kidney donors, 
hypothesizing, on the basis of recent reports, that the incidence of ESRD among persons who donate 
kidneys would be at least four times as high as the projected incidence in the absence of donation 
 

• We considered 13 distinct demographic and health characteristics: age, race, sex, eGFR, urinary albumin-
to-creatinine ratio, systolic blood pressure, the presence or absence of noninsulindependent diabetes 
mellitus, the use or nonuse of antihypertensive medication, smoking status, body-mass index (BMI; the 
weight in kilograms divided by the square of the height in meters), total cholesterol level, low-density 
lipoprotein (LDL) cholesterol level, and history of kidney stones. All the models were adjusted for an 
interaction between age and race 



• We applied the risk equations to 57,508 living kidney donors assembled 
from the U.S. Organ Procurement and Transplantation Network between 
January 1, 2005, and July 2, 2014. After the exclusion of 4510 donors who 
were missing predonation data on serum creatinine level or systolic blood 
pressure, 52,998 donors were included 
 

• The urinary albumin-to-creatinine ratio was imputed as 4 (measured in 
milligrams of albumin to grams of creatinine) for participants with 
urinalysis results reported as “negative,” “not done,” or “unknown” and as 
30 for those with results reported as “positive” 
 

• Higher urinary albumin-to-creatinine ratio associated with a higher risk of 
ESRD (hazard ratio per increase of 10×, 2.94; 95% CI, 0.99 to 8.75) 
 



The base-case scenario for the 15-year projected risk (Panel A) is 
the following: an age-specific estimated glomerular filtration rate 
(114, 106, 98, 90, 82, 74, and 66 ml per minute per 1.73 m2 for 
an age of 20, 30, 40, 50, 60, 70, and 80 years, respectively), 
systolic blood pressure of 120 mm Hg, a urinary albumin-to-
creatinine ratio of 4 (as measured in milligrams of albumin to 
grams of creatinine), a BMI of 26, and no diabetes mellitus or use 
of antihypertensive medication. These factors were selected as 
being representative of living kidney donors in the United States 
 
The lifetime projections (Panel B) were based on 15 years of 
follow-up data and were calibrated to the incidence of ESRD in 
the low-risk population in the United States and thus lack 
precision. All the estimates reflect the U.S. population average for 
unmeasured characteristics; individual risk may be higher or 
lower. Confidence intervals were obtained from simulations that 
were sampled from the distribution of coefficientsderived from 
the meta-analysis 



• The projected risk of ESRD was higher among persons with additional risk 
factors, particularly a high albumin-to-creatinine ratio, than among those 
without additional risk factors 





• In model-based lifetime projections, young persons, particularly those of black 
race, were at the highest risk 

• Many older persons had low estimates of the long-term risk of ESRD, even in 
the presence of health characteristics that are often considered to be 
contraindications to donation, such as low eGFR or mild hypertension 

• Use of the online risk tool in kidney donor–acceptance protocols may help to 
minimize the number of living kidney donors in whom ESRD develops after 
donation, support donation among people whose long-term risk was 
previously misunderstood, and enhance informed consent and shared decision 
making with donor candidates 

• Although the risk tool was developed specifically for the United States, the 
methods that we used to generate robust estimatesmay be adapted to other 
countries with the use of local data sources 



• Postdonation hypertension and proteinuria did not impact on the development of 
CrCl less than 60 
 

• Persistent proteinuria was associated with: higher predonation proteinuria, male 
sex, smoking, postdonation hypertension, and longer duration of follow-up 



• Previously reported risk factors for development of 
proteinuria greater than 300 mg/24 hours were duration of 
nephrectomy and female sex to which we add predonation 
proteinuria greater than 150 mg/24 hours, male sex, smoking, 
and hypertension but not age 
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