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CHAPTER 18: POST-DONATION FOLLOW-UP CARE 
 
18.1: Living kidney donors should be monitored long-term for hypertension, CKD, andoverall 
health status and well-being. Blood pressure, eGFR based on serum creatinine, and urine 
albumin testing are particularly important parameters to follow in kidney donors due to 
concerns for the impact of donation on long-term risk for development of hypertension and 
CKD. Assessment should include not only the absolute level of eGFR but also its trajectory 
over time. (Not Graded) 
 
18.2: The following specific practices should be performed annually for each donor as part of 
post-donation follow-up care: (Not Graded) 
  Blood pressure measurement 
  Body mass index measurement 
  Serum creatinine testing with estimation of GFR (eGFR) 
  Evaluation for albuminuria 
  Evidence of diabetes 
  Review and promotion of healthy lifestyle practices including exercise, diet, avoidance of    

smoking 
  Review of psychosocial health and well-being as it relates to their donation experience. 



18.3: Follow-up information should be reported to national and/or regional registries to facilitate 
aggregation, assessment and dissemination of current donor outcomes data. (Not Graded) 
 
18.4: Donors who develop hypertension or CKD should receive appropriate medical treatment for these 
conditions according to clinical practice guidelines for the conditions. (Not Graded) 
 
18.5: Donors should receive age-appropriate healthcare maintenance according to clinical practice 
guidelines for the regional population. (Not Graded) 
 
18.6: Metabolic conditions (e.g., diabetes), cardiovascular diseases (e.g., coronary artery disease, congestive 
heart failure), and cardiovascular risk factors (e.g,. hyperlipidemia, obesity) or risk behaviors (e.g., smoking, 
sedentary lifestyle) should be evaluated during post-donation healthcare maintenance assessments and 
managed according to general population guidelines. (Not Graded) 
 
18.7: Donor education provided prior to and at the time of donation should be reinforced by post-donation 
educational contacts from the transplant center such as newsletters, links to transplant center health 
recommendations or national guideline website documents to promote sustained healthy lifestyle choices 
and behaviors. (Not Graded) 
 
18.8: When important new information becomes available on the long-term outcomes of living kidney 
donors that differs from what a donor was told prior to donation, the transplant program should use 
reasonable efforts to contact past donors and provide this information. (Not Graded) 
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Data from the European Renal Association–
European Dialysis and Transplant Association 
(ERA-EDTA) Registry 

Lifetime risk of RRT varied from 0.44% to .05% at 
age 20 years and from 0.17% to 1.59% at age 70 
years across countries, and was twice as high in 
men as in women.  
 
Lifetime RRT risk decreased with age, ranging 
from an average of 0.77% to 0.44% in 20- to- 70-
year-old women, and from 1.45% to 0.96% in 20- 
to- 70-year-old men. 

In order to obtain a personalized lifetime ESRD risk estimate 
for a potential donor, one needs both a population reference 
for lifetime ESRD risk and information on his or her individual 
risk factors for ESRD. 



A total of 4,933,314 participants from seven cohorts 
were followed for a median of 4 to 16 years. 

The 15-year projections of the risk of ESRD in the absence of donation varied according 
to race and sex; the risk was 0.24% among black men, 0.15% among black women, 
0.06% among white men, and 0.04% among white women.  
 
Risk projections were higher in the presence of a lower estimated glomerular filtration 
rate, higher albuminuria, hypertension, current or former smoking, diabetes, and 
obesity.  
 
In the model-based lifetime projections, the risk of ESRD was highest among persons in 
the youngest age group, particularly among young blacks. The 15-year observed risks 
after donation among kidney donors in the United States were 3.5 to 5.3 times as high 
as the projected risks in the absence of donation 

N Engl J Med. 2016 Feb 4;374(5):411-21 



Am J Kidney Dis.62(3):577-586. 

Multicenter prospective study in which each living donor enrolled with an equally healthy 
control with 2 kidneys. 
 
There were 201 donors and 198 controls who completed both baseline and 6-months visits 

Compared with controls donors had: 
 28% lower glomerular filtration rates at 6 months (94.6±15.1 (SD) vs 67.6±10.1 mL/min/1.73 

m2;P˂0.001) 
 
 23% greater parathyroid hormone (42.8±15.6 vs 52.7±20.9 pg/mL;P˂0.001) 
 
 5.4% lower serum phosphate (3.5±0.5 vs 3.3±0.5 mg/dL;P˂0.001) 
 
 3.7% lower hemoglobin (13.6±1.4 vs 13.1±1.2 g/dL;P˂0.001) 
 
 8.2% greater uric acid (4.9±1.2vs 5.3±1.1 mg/dL;P˂0.001) 
 



 24 % greater homocysteine (1.2±0.3 vs 1.5±0.4 mg/L;P˂0.001) 
 
 1.5% lower high-density lipoprotein cholesterol (54.9±16.4 vs 54.1±13.9 mg/dL;P˂0.03) 

levels. 
Three were no differences in albumin-creatinine ratios (5.0 [IQR, 4.0-6.6] vs 5.0 [IQR, 3.3-
5.4] mg/g;P≤0.5), office bloodpressures, or glucose homeostas 

The short-term results of this study 
demonstrate that a number of 
physiologic changes associated with 
CKD are found in donors with mild 
declines in GFR.  
 
However, a number of the reported 
changes wrought by CKD, such as 
increased blood pressure, were not 
found in kidney donors. 



Am J Kidney Dis;2015:66(1):114-124.2015  

At 36 months, 182 of 203 (89.7%) original donors and 173 of 201 (86.1%) original controls 
continue to participate in follow-up visits. 

The linear slope of the glomerular filtration rate measured by plasma iohexol clearance declined 
0.3667.55 mL/min per year in 194 controls, but increased 1.4765.02 mL/min per year in 198 donors 
(P=0.005) between 6 and 36 months.  

Kidney donors manifest several of the findings of mild chronic kidney disease. However, at 36months 
after donation, kidney function continues to improve in donors, whereas controls have expected age-
related declines in function. 



Nat. Rev. Nephrol. 11, 411–419 (2015)  



Nat. Rev. Nephrol. 11, 411–419 (2015)  

Studies have reported reassuringly safe and acceptable long-term outcomes for living 
kidney donors, although limitations of these studies include: 
 
 short follow-up durations (only a few studies have monitored a large number of donors for more than 20 years) 

 high loss to follow-up 
 limited racial diversity. 
Most studies have compared donors with the unscreened general population; such 
comparisons are valid, but a clear understanding of the limitations of these comparisons 
relative to alternative study designs is critical for drawing inferences 



Kidney  International (2014)86,162–167 



There was a corresponding increase in cardiovascular mortality (HR 1.40,95% CI 1.03–1.91,P=0.03)  

There was a significant increase in ESRD during long-term after kidney donation 



Curr Opin Nephrol Hypertens 2014, 23:592–596 

The American experience 

Muzaale et al. reported on 96217 living kidney donors from the United States who 
underwent donor nephrectomy between 1994 and 2011 [median follow-up 7.6 years, 
interquartile range (IQR) 3.9–11.5 years, maximum 15.0 years]. 

The comparison group consisted of 20 024 participants from the Third National Health and 
Nutrition Examination Survey (NHANES III) enrolled between 1988 and 1994. Nondonors 
could be selected more than once resulting in a cohort of 96217 healthy matched 
nondonors (median follow-up 15.0 years, IQR 13.7–15.0 years, maximum 15.0 years) 

The estimated 15-year cumulative incidence of ESRD was higher in living kidney donors 
compared to healthy matched nondonors [30.8 per 10 000 persons (95% CI 24.3–38.5, 
approximately 1 in 320) vs. 3.9 per 10 000 persons (95% CI 0.8–8.9; approximately 1 in 
2500); P < 0.001] 

In subgroup analyses of the donors, the 15-year cumulative incidence of ESRD was higher in 
donors who were older (60 years) vs. younger (18–39 years) at the time of donation [70.2 per 
10 000 persons (approximately 1 in 140) vs. 29.4 per 10 000 persons (approximately 1 in 340)] 
and amongst African American donors vs. Caucasian donors. 



Curr Opin Nephrol Hypertens 2014, 23:592–596 

The Norwegian experience 

Mjøen et al. reported on 1901 living kidney donors who underwent donor nephrectomy 
from a single center in Norway between 1963 and 2007 (median follow-up 15.1 years, 
range 1.5–43.9 years) 

The comparison control group consisted of 32 621 individuals selected from a population-
based survey [Health Study of Nord-Trøndelag (HUNT)] conducted between 1984 and 1987 
(median follow-up 24.9 years, range 0.1–26.0 years) 

The risk of ESRD was higher in living kidney donors than healthy nondonors [adjusted 
hazard ratio 11.38, 95% confidence interval (CI) 4.37–29.63, P < 0.001].  
 
There was also an increased risk of all-cause mortality (from the Kaplan–Meier curve, the 
cumulative incidence at 25 years was approximately 18% in donors vs. 13% in healthy 
nondonors matched to the donors on age, sex, SBP, BMI, and smoking status; adjusted 
hazard ratio 1.30, 95% CI 1.11–1.52, P < 0.001) and cardiovascular mortality (adjusted 
hazard ratio 1.40, 95% CI 1.03–1.91, P ¼ 0.03) 



Curr Opin Nephrol Hypertens 2014, 23:592–596 



Am J Transplant. 2014 August ; 14(8): 1853–1861 

 The lower glomerular filtration rate (GFR) associated with aging has raised concerns about 
the safety of living kidney donation by older adults.  Further, given the strong associations 
between both older age and chronic kidney disease with cardiovascular disease (CVD), 
older live kidney donors could have an augmented risk of CVD attributable to nephrectomy. 

 Data on live kidney donors from the Organ Procurement and Transplantation 
Network/United Network for Organ Sharing (OPTN/UNOS).  

During the period from 1996 –2006, there were 5717 older donors (older than 55 years) in 
the United States. We matched 3368 donors 1:1 to older healthy non-donors.  



Am J Transplant. 2014 August ; 14(8): 1853–1861 

In median follow-up of 7.8 years,  
mortality was not different between donors and matched pairs (p=0.21).  
 
Among donors with Medicare, the combined 
outcome of death/CVD (p=0.70) was also not different between donors and non-donors 



Hypertension. 2016;67:368-377 

This was a multicenter, parallel group, blinded end point study of living kidney donors and healthy 
controls (n=124), conducted from March 2011 to August 2014 

The primary outcome was a change in left ventricular mass assessed by magnetic resonance imaging 
(baseline to 12 months).  

Change in left ventricular mass 

There were significant increases in left ventricular 
mass (+7±10 versus −3±8 g; P<0.001) and mass: 
volume ratio (+0.06±0.12 versus −0.01±0.09 g/mL; 
P<0.01),  

Donors had greater risks of developing detectable 
highly sensitive troponin T (odds ratio, 16.2 [95% 
confidence interval, 2.6–100.1]; P<0.01) and 
microalbuminuria (odds ratio, 3.8 [95% confidence 
interval, 1.1–12.8]; P=0.04).  
 
Change in GFR was independently associated with 
change in left ventricular mass (R2=0.28; P=0.01). 
These findings suggest that reduced GFR should be 
regarded as an independent causative cardiovascular 
risk factor. 



S. Anjum, A. D. Muzaale, A. B. Massie, S. Bae, X. Luo, M. E. Grams, K. L. Lentine,A. X. Garg, D. L. Segev 

American Journal of Transplantation 2016; 16: 3540–3547 

125 427 donors were observed for a median of 11.0 years (interquartile range 5.3–15.7 
years; maximum 25 years). 

The cumulative incidence of ESRD increased from 10 events per 10 000 at 10 years after 
donation to 85 events per 10 000 at 25 years after donation  

This study used data from the Scientific Registry of Transplant Recipients (SRTR) 



S. Anjum, A. D. Muzaale, A. B. Massie, S. Bae, X. Luo, M. E. Grams, K. L. Lentine,A. X. Garg, D. L. Segev 

American Journal of Transplantation 2016; 16: 3540–3547 

Late post-donation ESRD was more frequently reported as diabetic ESRD and hypertensive 
ESRD (IRR2.37.725.2and1.42.64.6, respectively).These time-dependent patterns were not 
seen with GN-ESRD (IRR0.40.71.2).  



J Am Soc Nephrol 27: 2885–2893, 2016 

We estimated the risk of proteinuria, reduced GFR, and ESRD in 3674 white kidney donors 
(mean follow-up 16.6±11.9 years, range 2-51), assessed the contribution of post-donation 
hypertension and diabetes to these outcomes, and developed a risk calculator 

A higher BMI was the single predonation variable associated with every adverse post-
donation outcome we studied, except for death; in fact, each increase of 1 unit in BMI was 
associated with a 3%–10% higher risk of proteinuria and reduced GFR. 



J Am Soc Nephrol 27: 2885–2893, 2016 

Post-donation diabetes more than doubled the risk of GFR˂30ml/min per 1.73 m2 or ESRD (HR, 2.41; 
95% CI, 1.42 to 4.09;P=0.001); post-donation hypertension produced a similar magnitude of increased 
risk of eGFR˂30 ml/min per 1.73 m2or ESRD (HR, 2.79; 95% CI, 1.55 to 5.03;P˂0.001). Developing 
proteinuria (HR, 4.11; 95% CI, 2.04 to 8.26;P˂0.001) and an eGFR˂60 ml/min per 1.73 m2 (HR, 4.22; 
95% CI, 2.65 to 6.71;P˂0.001) post-donation were both associated with a fourfold increased risk of 
eGFR˂30 ml/min per1.73 m2 and ESRD. The development of postdonation hypertension, proteinuria, 
eGFR,60ml/min per 1.73 m2, eGFR,30ml/min per 1.73 m2,and ESRD were all associated with a two-to 
five fold increased risk of death 



Transplantation:2013;95: 883-888 

The collection of follow-up information  on  donors’  health  status  is  crucial  for 
understanding the  risks  and  consequences  of  donation. 
 
This  information is  important  not  only  for  the  care  of  individual  donors, who   may   
require   timely   intervention   should   health problems  be  revealed  during  follow-up,  but  
also  for  the education  of  potential  donors  so  that  they  can  make informed decisions 
about whether to donate 

Living-donor  programs must  submit living-donor follow-up (LDF)  forms  to  the  Organ  
Procurement  and  Transplantation  Network  (OPTN)/United  Network  for  Organ  
Sharing(UNOS)  at  hospital  discharge  or  6  weeks  after  donation (whichever  is  earlier)  
as  well  as  at  6  months,  1  year,  and  2years  after  donation. 
 
Medical  data  to  be  reported  on these  forms  include  donor  death,  laboratory  values 
and  the  development  of  specific  medical conditions. 

Submitted  forms  often  show that  large  percentages  of  donors  (up  to  100%  in  some 
programs)  have  been  lost  to  follow-up  



Transplantation: 2013;95: 883-888 

Respondents’ opinions varied concerning  how long 
adonor’s  health  should  ideally  be  monitored  
postdonation, with  31%  of  LKD  respondents  
endorsing  5  years  or  more, 30% endorsing 2 years, 
32% endorsing  1 year, and 8% en-dorsing 6 months or 
less. 





When Good Intentions Are Not Enough: Obtaining Follow-Up Data in Living Kidney Donors 

American Journal of Transplantation 2011; 11: 2575–2581 

E. S. Ommen, D. LaPointe Rudow,R. K. Medapalli, B. Schroppel and B. Murphy 

We argue that a national donor follow-up registry is essential to ensure transparency in 
ascertaining long-term health outcomes among all living donors and in providing assessments 
of quality assurance within transplant programs.  
 
Only a national donor follow-up registry can serve the vital tasks of: 
1. ascertaining long-term health outcomes among all living donors and in particular sub-

groups of donors 
2. providing assessments of quality assurance within transplant programs 
3. maintaining transparency in the performance of these tasks. 

RATIONALE FOR A LIVING DONOR FOLLOW-UP REGISTRY 

APPROACH TO A LIVING DONOR FOLLOW-UP REGISTRY 
 
“Any registry proposal must be realistic and, therefore simple; its implementation must be 
feasible” 
 
The European Union nations have national health care systems that ensure health care for all 
living donors and protection of donors on an individual level. 



When Good Intentions Are Not Enough: Obtaining Follow-Up Data in Living Kidney Donors 

E. S. Ommen, D. LaPointe Rudow,R. K. Medapalli, B. Schroppel and B. Murphy 

American Journal of Transplantation 2011; 11: 2575–2581 

We therefore propose the following: 
 
1. Requirement that transplant centers provide meaningful data for 75% of all donor 

follow-up forms for 2 years, with escalating penalties for center noncompliance. 
 
1. Enforcement of measures to encourage follow-up and limit disincentives on the part of 

living donors. 
 

 The impact of donor inconvenience is augmented by donors’ perception of 
risksto their health 

 The second and third most commonly cited barriers to donor follow-up are 
direct and indirect costs to donors 

 
1. Lifelong reporting of donor follow-up data by primary care providers  

 
 Follow-up data beyond 2 years is essential to meet the goals of a donor 

follow-up registry and the only way to achieve this follow-up is to create a 
system for donors to submit this data. 



Transplantation 2016; 100: 1284–1293 

Reports on donor safety from developed countries may not be applicable to donors in 
emerging economies because paucity of healthcare facilities and economic constraints 
prevent follow-up care. 

Follow-Up Protocol: 

Between 6 and 12 months after nephrectomy and there after annually or when 
intercurrent medical problems occurred.  
 
Each visit included: a complete medical history, psychological assessment, physical 
examination (including height, weight, and blood pressure), and laboratory investigations 
complete blood picture, renal function, urea, electrolytes, creatinine, liver functions, 
serum proteins, lipid profile, diabetes screening by fasting blood glucose, bone profile, 
uric acid and 24-hour urine collection for protein excretion,estimation of glomerular 
filtrationrate (GFR) by CrCl.  



Therapeutic Interventions Diagnosed:  

Hypertension: lifestyle changes followed by angiotensin-converting enzyme (ACE) inhibitor, 
calcium channelblockers, and βblockers 
 
Proteinuria: lifestyle changes and ACE inhibitor. 
 
Hyperlipidemia: lifestyle changes, plus statin for hyper-cholesterolemia, and fibrates for 
hypertriglyceridemia  
 
Diabetes: lifestyle changes, sulphanylurea, biguanide, dipeptidyl peptidase 4 inhibition, or 
insulin 

Transplantation 2016; 100: 1284–1293 



Transplantation 2016; 100: 1284–1293 

Intervention at regular intervals for hypertension, diabetes, proteinuria, and increased 
BMI allowed us to modify the risk factors and thus reducing risk of chronic kidney dis-
ease or ESRD.  
 
This also perhaps is reflected by better health parameters in donors as compared with 
nondonors' siblings who did not have similar follow-up care 



Death of recipients after kidney living donation triples donors’ risk of dropping out from 
follow-up  
Xavier Torres, Jordi Comasb, Emma Arcosb, Jaume Tortb, Fritz Diekmann  
Transplant International 2017 

Inferences about safety of living kidney donors might be biased by an informative censoring 
caused by the non-inclusion of a substantial percentage of donors lost-to-follow-up 

All LKD resident in Catalonia who donated during the period 2000-2011 were considered 
for selection;  573 donors were selected for the study, 112 donors were lost to follow-up  

Younger and older ages, and the death of their 
recipient differentiated those donors who were lost-to-
follow-up over time.  
 
The risk of dropping out from follow-up was more than 
twofold for the youngest and oldest donors, and 
almost threefold for those donors whose recipient 
died.  
 
The survival analysis confirmed these cross-sectional 
differences: at 10 years after donation 55.1% of donors 
whose recipient died, 34.4% of donors whose recipient 
lost the graft and 25.5% of donors of a still functioning 
graft had been lost-to-follow-up  
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