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CLINICAL STUDY

Kidney transplantation from living related donors aged more than
60 years: a single center experience

Yifu Li, Jun Li, Qian Fu, Lizhong Chen, Jiguang Fei, Suxiong Deng, Jiang Qiu, Guodong Chen, Gang Huang, and
Changxi Wang

Department of Organ Transplantation, First Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China

Abstract

Objectives: To evaluate whether the outcomes of renal grafts from living related donors more
than 60 years old are acceptable, in terms of renal function and patient/graft survival. Material
and Methods: Twenty-one patients who received kidneys from donors older than 60 years
constituted the study group (Group 1). The control group (Group 2) consisted of 110 patients
who received renal transplants from ideal donors, aged 18 to 45 years. The recipients were
analyzed for posttransplantation serum creatinine, the number of acute rejection episodes
and delayed graft function, and patient/graft survival. Results: The mean age of donors was
62.6� 2.2 years in Group 1 and 32.8� 7.0 years in Group 2. Recipient serum creatinine
was higher on postoperative day 1, year 1, year 5 in Group 1 than that in Group 2 (536.8� 203.3
vs. 409.8� 213.8, 142.4� 38.2 vs. 100.3� 22.9, 152.6� 42.7 vs. 107.1� 22.1, respectively;
all p50.05). Acute rejection was seen in 4 cases in Group 1 (19.0%) and in 15 cases in Group 2
(13.6%; p¼ 0.759). Delayed graft function was seen in two cases in Group 1 (9.5%) and in four
cases in Group 2 (3.6%; p¼ 0.540). One-, 3- and 5-year patient survival was 100%, 100% and
100% for Group 1, and 97%, 97% and 97% for Group 2. Corresponding death-censored graft
survival was 100%, 100% and 100% for Group 1, and 98%, 98% and 96% for Group 2.
No significant difference was observed in terms of patient/graft survival. Conclusions: Although
compromising renal function, donor age did not affect patient and graft survival in the 5-year
follow-up in our study. Age alone seems not to be an exclusion criterion to living kidney
donation.
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Introduction

Kidney transplantation is the optimal therapeutic option for

patients with end-stage renal disease (ESRD).1 The waiting

list for kidney transplant recipients continues to grow while

the number of available organs levels off. Duration of waiting

for a graft is an independent determinant of long-term

posttransplant prognosis.2 In China, the reduction in organ

supply from the prison system and the limited organ supply

from donation after cardiac death have resulted in a rapid

increase in the number of organ transplantation from living

related donors (LRDs), even those who are elderly. It is a

matter of concern that the elderly donor renal grafts may have

poor outcomes due to age-related structural and functional

changes.3 In this retrospective study, we evaluated the

outcomes of kidney transplants from LRDs �60 years,

compared with those from ideal ones, aged 18 to 45 year.

Patients and methods

Study subjects

Between May 2007 and December 2011, 231 living related

kidney transplants were performed in our center. Donation

was approved by the local ethics committee. Twenty-one

patients received kidneys from donors who were �60 years

old, and constituted the study group (Group 1). The control

group (Group 2, n¼ 110) was composed of patients who

received renal transplants from ideal donors, aged 18 to 45

years. Excluded from the study were patients who were

younger than 18 years or who underwent repeat transplant-

ation. The date of the study was chosen to ensure a minimum

follow-up of 1 year. This study was approved by the

institutional review board, and was in accordance with the

1975 Helsinki Declaration. Written informed consent was

obtained from all patients.

Preoperative evaluation of donors

All potential donors underwent a thorough history inquiry and

a rigorous examination. Preoperative evaluation included

hematological and biochemical screening, urine microscopy,

chest X-ray, electrocardiogram, renal sonogram, HLA typing

and matching, 99mTc DTPA renal scan and computerized
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tomography angiography with 3D reconstruction of the renal

hilum. Potential donors with diabetes, proteinuria or severe

heart or liver diseases were excluded. Mild hypertension was

not regarded as an exclusion criterion.

Operative procedures and immunosuppressive
protocols

All donors underwent open nephrectomy through a retroperi-

toneal flank incision. The left kidney was the first choice

unless with multiple arteries. Transplant procedures were

performed using the usual technique in the right or left

iliac fossa with vascular anastomoses to the external iliac

artery and vein. Ureteroneocystostomy was performed

using the extravesical technique with a double-J ureteral

catheter.

Immunosuppression consisted of induction therapy with

methylprednisolone (500 mg/d for 3 days) and basiliximab

(20 mg pretransplant and on posttransplant day 4)/thymoglo-

bulin (50 mg/d for 3 days), and sequential triple maintenance

therapy. All patients were treated with cyclosporine- or

tacrolimus-based immunosuppression (trough concentrations

150–200 ng/mL or 6–10 ng/mL, respectively), including

mycophenolate mofetil (2 g/day)/mycophenolate sodium

(1.44 g/day) and prednisone (30 mg/day). The dosage of

immunosuppression tapered along with the elapse of time.

Acute rejection episodes were initially treated using methyl-

prednisolone pulsed therapy (500 mg� 3 d). Thymoglobulin

was administered in instances of corticosteroid-resistant

rejection.

Follow-up of recipients

Recipient serum creatinine at 1 day, 7 days, 1 month, 3

months, 6 months, 1 year and every year thereafter following

transplantation was recorded. Corresponding glomerular fil-

tration rate (GFR) was estimated using the Cockcroft–Gault

formulation. The number of acute rejection (AR) episodes and

delayed graft function (DGF) was recorded. Graft and patient

survivals at 1, 3 and 5 years after transplantation were

calculated. AR was either clinically diagnosed or biopsy-

proven. DGF was defined as the requirement of dialysis

within 1 week post transplantation.

Statistical analysis

Statistical analysis was performed with SPSS 13.0 software

(Chicago, IL). Data were expressed as mean� SD for

continuous variables and as n (%) for categorical ones by

default. Continuous variables were compared using student’s

t-test. Categorical variables were compared using �2 test.

Patient and graft survival were assessed with Kaplan–Meier

curves and compared with the log-rank test. A p-value50.05

was considered statistically significant.

Results

Baseline characteristics

Donor and recipient characteristics at the time of transplant

are shown in Table 1. Mean donor age was 62.6� 2.2

(60 to 66) years in Group 1 and 32.8� 7.0 (21 to 44) years in

Group 2. There were no differences between the groups

according to donor gender, body weight, GFR of the kidney

graft and serum creatinine. There were no differences

between the groups according to recipient age, gender, body

weight, serum creatinine, duration on dialysis and donor–

recipient HLA mismatches. Both warm ischemic time and

cold ischemic time are comparable between the two groups.

The relationships of the donor to the recipient were parent

(n¼ 20) and spouse (n¼ 1), in Group 1, and parent (n¼ 10),

child (n¼ 2), sibling (n¼ 47), spouse (n¼ 3) and other related

(48), in Group 2. The median follow-up was 49 months (range

12–67 months) and 55 months (range 12–67 months),

respectively.

Graft function

Mean serum creatinine between the two groups during the

follow-up period is compared in Table 2. It was significantly

higher in Group 1 at all the time points we selected, while

eGFR was consistently lower (Figure 1). AR was seen in 4

cases in Group 1 (19.0%) and in 15 cases in Group 2 (13.6%;

p¼ 0.759). DGF was seen in two cases in Group 1 (9.5%) and

in four cases in Group 2 (3.6%; p¼ 0.540).

Table 1. Baseline characteristics of study population grouped according
to donor age.

Group 1
(n¼ 21)

Group 2
(n¼ 110) p

Donors
Age (years) 62.6� 2.2 32.8� 7.0 0.000
Gender (male/female) 13/8 65/45 0.810
Weight (kg) 58.1� 8.6 59.4� 9.8 0.610
GFR of the graft-to-be

(mL/min)
44.7� 8.2 48.6� 8.3 0.082

SCr (mmol/L) 65.8� 13.1 65.1� 13.7 0.834

Recipients
Age (years) 33.4� 6.4 35.5� 8.8 0.350
Gender (male/female) 15/6 86/24 0.695
Weight (kg) 55.6� 7.2 58.0� 8.9 0.305
SCr (mmol/L) 1040.4� 388.4 1022.6� 381.4 0.862
Time on dialysis (months) 11.6� 12.1 9.9� 16.8 0.710
HLA mismatch 2.2� 1.1 2.5� 1.6 0.505

GFR, glomerular filtration rate, measured by 99mTc DTPA renal scan;
SCr, serum creatinine; HLA, human leukocyte antigen

Table 2. Differences in postoperative creatinine by donor age difference
(mmol/L).

Time point Group 1 Group 2 p

Day 1 536.8� 203.3 409.8� 213.8 0.027
Day 7 238.5� 331.9 136.2� 131.7 0.026
Month 1 150.1� 53.6 112.8� 27.6 0.015
Month 3 148.2� 46.5 110.1� 26.1 0.005
Month 6 147.9� 49.9 104.3� 23.7 0.003
Year 1 142.4� 38.2 100.3� 22.9 0.003
Year 2 141.3� 36.9 99.6� 21.0 0.024
Year 3 160.5� 63.1 105.8� 57.0 0.013
Year 4 156.2� 45.9 101.0� 31.9 0.001
Year 5 152.6� 42.7 107.1� 22.1 0.007
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Patient and death-censored graft survival

One-, 3- and 5-year patient survival was 100%, 100% and

100% for Group 1, and 97%, 97% and 97% for Group 2.

No significant difference was observed in terms of patient

survival (p¼ 0.447). Corresponding death-censored graft

survival was 100%, 100% and 100% for Group 1, and 98%,

98% and 96% for Group 2. It did not significantly differ in the

two groups (p¼ 0.473).

Discussion

Kidney transplantation remains the best option for treating

ESRD, because of prolongation of survival and improved

quality of life. As the number of individuals with ESRD

grows, the discrepancy between available donor organs and

patients waiting for transplantation widens. As a result, many

transplant centers are increasingly utilizing donors that would

have not been considered in the past.4–6

The role of elderly LRDs remains controversial. Many

transplant programs reported that they do not have an upper age

limit for living donors any more.7 Others are reluctant about

elderly donors because of age-related decline in glomerular

filtration rate.8 We had previously confirmed that donating a

kidney is safe to elderly donor.9 In this study, we focused on

the outcome of recipients. Although GFR of the graft-to-be

was comparable between the two groups, it was lower in

Group 1 at all the posttransplantation time points selected,

which is in accordance with results of the majority of previous

studies.10–12 However, it was stable in the 5-year follow-up.

Although it has been noted that recipients of kidneys

from older donors had poorer recipient and graft survival

than recipients of kidneys from younger ones,10,11,13,14 this

trend has not been confirmed in our study. When analyzing

the impact of donor age on graft outcomes, several other

confounding variables should be taken into account after

adjusting for recipient factors. It is reported that donor GFR,

cholesterol levels and systolic blood pressure are important

and independent correlates of recipient allograft function, and

the presence of multiple individual factors associated with

poor outcome seemed to have a cumulative effect.15

Furthermore, some studies did not specify whether graft

survival was censored for death. Uncensored graft survival

considers death with a functioning graft to be graft loss and

would underestimate survival in older recipients.

Our study did not show a significant difference between

the two groups in AR rates. The powerful quadruple

immunosuppressive therapy used in all recipients probably

was responsible for a relative lower incidence of rejection

episodes. Lee et al. reported that although the acute rejection

rate within the first year post transplantation was greater

among donor–recipient age difference �20 years, it did not

affect graft or patient survivals. They did not affirm the

absolute effect of donor age.16

We acknowledge a few limitations of our study.

Stratification of confounding factors has not been performed

because of the few number of enrolled recipients of elderly

donor graft. The follow-up period was relatively short.

Conclusions

Although compromising renal function, donor age did not

affect patient and graft survival in the 5-year follow-up in our

study. In the current shortage of renal graft, age alone seems

not to be an exclusion criterion to living kidney donation.

Other donor predicting factors of allograft success should be

established and evaluated synthetically in donor assessment

and selection.
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