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* Although the results of several studies support the safety of live

* A retrospective study.

: Division of Urology, Department of Surgery, Faculty of Medicine,

: Donors who were followed up for more than 1 year after

kidney donation, there is no functional deterioration, some donors
have proteinuria and hypertension (HT). Most of the studies
were done in Europe and America, in Asia, however, the
information about donors living with one kidney is lacking.

To study the long-term risks of chronic kidney disease (CKD) in

living kidney donors at one medical center in Thailand.

Chulalongkorn University, Bangkok, Thailand.

nephrectomy were included. We assessed each donor’s blood

pressure, urine protein, and estimated glomerular filtration rate

(eGFR).
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Results : The donors had a mean age of 37.5 * 9.78 years at donation.
The median follow-up period was 3.62 years (range 1 - 11 yrs ).
There were statistically significant increases in SBP from 113.3 *
11.15 to 120.5 £ 11.99 mm Hg. and BMI from 22.9 to 23.6
(P <0.001). 4 (4.7%) developed hypertension and 2 (2.3%)
displayed proteinuria. Serum Cr significantly changed from
0.72 £ 0.2 to 1.02 £ 0.22 mg/dL. (P <0.001) and eGFR from
114.6 + 36.62 to 74.26 + 14.46 mL/min/1.73 m’. (P <0.001)
5(5.8%) had CKD (eGFR<60 mlL/min/1.73 m’). After
transplantation, eGFR decreased by < 1 mlL/min/1.73 m’ each
year. Age at donation and longer follow-up time were significant
risk factors for renal functional deterioration (CKD, HT, proteinuria)
(P = 0.04, OR = 1.092 (1.004 - 1.188) and P = 0.012,
OR = 1.425 (1.079 - 1.881), respectively).

Conclusion : Renal function was well preserved after donor nephrectomy in
early period. A significant proportion of living donors might

develop renal deterioration upon long-term follow-up.

Keywords : Chronic kidney disease, living kidney donation, King

Chulalongkorn Memorial Hospital.

Reprint request: Wongvittavas N. Department of Surgery, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand.
Received for publication. March 12, 2014.



R ¥ oea V4 -
Vol. 59 No. 2 nmsAnwlamalumsiialsalasassluniviaalaluunady

March - April 2015

Tulsonenuraguasnsm

129

N EENEN 115117338

as

'mqﬂssaaﬂ

sduuun1siae

A0NUNNINISANEN

A28819LLAZIBNISANEN

NANTISANEI

Y p _— o s
: ﬂ’)ﬁ‘fx/'?ﬁ/ﬁ”l/@ﬂuzm@’)ﬂaﬂﬁ‘@qﬁwEl\?JJ‘ZTQWLﬂUﬂ’???ﬂH’?W@W@ﬁ?

UUN 129INTH, 38UNS Tamg%’nu, nNa mgmm%’ﬂﬁ, dUS S UMEEIALIY,

N35Y AURAIIA, AWy SYYIUUN, BATNY ﬁ'uﬁa'mqa, tNSadAnNm Ussawaus.

"o

n1sAnwlan1alunsui ﬁltﬁﬂ‘lﬁlL%a%’diuﬂﬁv%ﬂﬂﬂlﬁﬂﬂuﬂ naululseneruiagmias nsaL.

AWIRINTULIYHT 2558 H.A - 1.9; 59(2): 127 - 36

A o aAsa

q
1 v

¥ E4 1
awsugilaglpangssazganiy  unavsuyiuzanalnasdaiiu
= S = 'L~ = ¥
LA ENAINNITRIBAUAZAINNITARANTDN [FIIA DUAATIALY DNLN

1 1 1 Y 1
nsdnmraaulugwuain19vIuYeslareay 1 usaa ey
uanaanluauing  usnisdnsraaulug v ludssinanig

<UBIN

& = a & o o a =
: LW@ﬂﬂH?nqﬁ‘Lﬂﬁz\?ﬁsz?@?ﬂ f)f)’mﬁ)uf@wﬁl@m@:ﬂwzfﬂmu

lutTaanaz lugnivzanalanlzaneuiaqrnaansos

=f ¥ o
: ﬂ’)ﬁ‘ﬂﬂ?jf’?LLUUZﬂ“ﬂ’)\??ﬁﬂ\?

D WIEARYNTINN NIALTAR1IE NIATTIARYAIART ADUSUNNLAIART

9IAINTUNYIINE AL

2 AnwgiivFanalavilsenenunaginasnsasouniin.A. 2546 -2556

Numsaafaniusans 1 1wl TaadanwTanialuniainalsa
lnFess arwsuladngeuasniaclilsiululaae uazilaqenden

! a dg/ o g/d, a
sanisinelsalaesslugynisaiale

[ 7 !

: wugAivFana ladengedy 37.5 1 sseznaianaiadt 4.4 1

ﬂnmﬂﬁﬂumjmmE/'Nﬂifm"f)ﬂ?yi/mmmm”u systolic (113.3 11Ty
120.5 mmHg, P <0.001) BMI (22.9 171 23.6, P <0.001) creatinine
lwiaam (0.72 1Tu 1.20, P <0.001) eGFR (114.6 11T 74.6 mL/min/
1.73 m?, P <0.001) sarmniialaies ANAUlaTiAgILaL
nnelilsfulnTagnosmiy 5.8%, 4.7% uae 2.3%AMEAL
wasFanalasnsmsyieandlaanas <1 mimin/ 1.73m° sail
uaznLUII LR auaz sz AT naaa AR N Nane

APV NIUTUEIATRN [




130 UUN 729TNIH UATAME Chula Med J

=

a3y : nsuFaralelulavinlunisyeiuaeelaugaslussesusn ag
waena19zn lunisyvuaeslmanausdensaafinnu iy

"*J;'/"VVIIQ’7f7’)§‘1’)°’7\7’)‘li?l@\72£‘lé££l@\7

o o dgl/ o ! i
AEIALY : lsalanzada, matlgnoels, Tsanweniiaqiasnso.




Vol. 59 No. 2
March - April 2015

Living kidney donation has become an
essential part of transplantation practice. Historically,
this has been attributed to the shortage of decreased
donor kidneys and the growing waiting list of potential
recipients. However, kidney transplantation from a
living donor has become the treatment of choice for
many patients, i.e., better graft survival, low rejection
rates, shorter times on dialysis and the possibility of
preemptive transplantation.”? Although the medical
benefits for the recipient are unquestionable, a living-
donor transplant does have a serious and obvious
disadvantage: the donor needs a major operative
procedure associated with morbidity, mortality, and
a above all the potentially negative long-term
consequences of living with a single kidney.
Concerns about long-term risks to the donor after
uninephrectomy are accentuated by reports that
animal renal ablation is associated with compensatory
changes in the remaining nephrons which lead to
renal failure®*, its early marker is proteinuria. Although
the results of several studies support the safety
of live kidney donation, i.e., there is no functional
deterioration, some donors did have proteinuria and
hypertension.® ¥ Most  of the studies were studied
in Europe and America, data about Asian donors are

1972 Therefore, the aim of the present study

lacking. ¢
was to analyze hypertension, renal function, and
proteinuria in living donors after nephrectomy at a
medical center in Thailand.
Methods

We retrospectively reviewed medical records
of the donors. We identified 86 donors from whom

follow-up data of more than 1 year were available.
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Parameters collected from the medical records
included: gender, height, weight, BMI, systolic blood
pressure (SBP), diastolic blood pressure (DBP),
24-hour urine proteinuria (> 150 mg/24 h), urinalysis,
age at donation, age at follow-up, follow-up duration
(years), Cr (mg/dL) initially and at follow-up, eGFR (mL/
min/1.73 m?) initially and at follow-up. Renal function
was evaluated by Cr (mg/dL) and eGFR, using
the formula of modification of diet in renal disease
(MDRD), namely, eGFR (mL/min/1.73 m®) = 186.3 X
Scr' ™ X Age®®® X 0.742 (if female)." We collected
the following data: gender, age at donation, age at
follow-up, follow-up duration (years), Cr (mg/dL)
initially and at follow-up, eGFR (mL/min/1.73 m?) initially
and at follow-ups. We defined proteinuria as
documented by urine analysis > 1+ or daily urine
protein > 150 mg, and hypertension (HT) as systolic
blood pressure of >140 mmHg or diastolic blood
pressure of >90 mm Hg or the prescription of an
antihypertensive drug. Renal functional deterioration
was evaluated via the eGFR < 60 mL/min/1.73 m’,

HT, or proteinuria.

Statistical Methods

Data were expressed as mean values and
standard deviations or percentages. Paired student
t tests were used to compare initial with follow-up renal
function values (Cr and eGFR). Risk factors for HT,
proteinuria, and eGFR < 60 mL/min/1.73 m* were
analyzed by logistic regression model (presented as
odds ratio [OR], P values and 95% confidence
intervals). eGFR decline per year were analyzed using
a general linear regression model. All analyses were

performed with SPSS version 16.0 software.
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Results

The demographic data of our live-kidney
donor population are shown in Tables 1. The donor
consisted of 32 (37.2%) males and 54 (62.8%)
females. Mean age at the time of donor nephrectomy
and at the final follow-up were 37.5 * 9.78 years
(range 20 71 years) and 41.9 £ 10.27 years (range
21— 87 years), respectively. The median follow-up
period was 3.62 years (range 1 - 11 yr ). There were
statistically significant increases in SBP from
113.3 £ 11.15 to 120.5 £ 11.99 mm Hg. and BMI
from 22.9 to 23.6 (P <0.001). Four of 86 donors
(4.7%) developed hypertension that required
antihypertensive treatments. After transplantation,
2 donors (2.3%) displayed proteinuria at the final
follow-up. Renal functional decline was observed

between donation and follow-up time with Cr
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concentration of -0.3 mg/dL (P <0.001) namely, from
0.72+£0.2to 1.02 £ 0.22 mg/dL and eGFR of -40.36
mL/min/1.73 m* (P <0.001) namely, from 114.6 + 36.62
to 74.26 + 14.46 mL/min/1.73 m”. The eGFR was <
60 mL/min/1.73 m’ for 5 (5.8%) donors, one donor
developed HT and another proteinuria. After
transplantation, their eGFR decreased by < 1 mL/min/
1.73 m® each year. (Figure 1.)

Possible factors associated with renal
functional deterioration (eGFR < 60, HT, and
proteinuria) are listed in Table 2. Gender, BMI, SBP,
serum Cr and eGFR at donation were not related to
renal functional deterioration. Age at donation and
longer follow-up time caused greater likelihood of renal
functional deterioration (P = 0.04, OR = 1.092 and
P =0.012, OR = 1.425) Table 3.

Table 1. Characteristics of the kidney donor population.

Female

Median of follow-up (range)

54 (62.8%)
3.62 yr (1-11.76)

At Donation At Follow up P value
Age (yr) 37.5(9.78) 41.9 (10.27)
BMI 22.96 (2.92) 23.63 (3.53) <0.001
Serum Cr (mg/dL) 0.72 (0.2) 1.02 (0.22) <0.001
eGFR (mL/min/1.73 m?) 114.6 (36.62) 74.26 (14.46) <0.001
SBP 113.3 (11.15) 120.5 (11.99) <0.001
DBP 71.3 (8.19) 71.3 (8.61) 0.929

No. of patients at follow-up

eGFR < 60 mL/min/1.73 m* 5 (5.8%)
Hypertension 4 (4.7%)

Proteinuria

2 (2.3%)
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Figure 1. eGFR all 86 donors shows for after kidney donation a linear regression curve for the data is also shown.

Table 2. Univariable analysis of risk factor for renal function deterioration.

1 1 00 1] 1000 [T
Years since denation

Variable P value
Age at donation 0.027
Serum Cr 0.356
Systolic BP 0.321
BMI at donation 0.381
BMI after donation 0.561
Duration 0.005
Gender 0.072

Table 3. Multivariate analysis of risk factors for renal function deterioration.
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Variable OR P (95% CI)

Age at donation 1.092 0.04 (1.004 - 1.188)

Duration 1.425 0.01 (1.079 - 1.881)
Discussion premature death. In fact, recent data suggest that

A major long-term concern regarding the use
of living donors is whether unilateral nephrectomy
(open or laparoscopic) may be associated with

the development of kidney disease and with

donor longevity may be limited.

kidney donors live longer than the age-matched
general population. ™ Although this finding may be

due to selection bias, it contradicts the concept that
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In some experimental animal studies,
significant reduction of kidney mass resulted in
proteinuria, glomerulosclerosis, and progressive

%47 In humans, no large clinical series

kidney failure.
supports the fear that, in an individual with two
normal kidneys, unilateral nephrectomy does not lead
to an increased risk of progressive kidney failure.
However, there are individual case reports of patients
developing kidney disease, proteinuria, and kidney
failure.® Thus, long-term follow-up of kidney donors
are crucial.

The aim of this study was to assess the
long-term risks of chronic kidney disease, in living
kidney donors followed for more than 1 year after
nephrectomy. After a median follow-up period of 3.62
years, eGFR declined to 74.26 mL/min/1.73 m?, which
was far worse than the mean rate among all 36 studies
in the systemic review, namely, 86 mL/min/1.73 m’
after a 6-year follow-up.”” The reason that the donor
prognosis was far worse in our population may be
explained by our use of the eGFR estimates
(MDRD-eGFR (mL/min/1.73 m®) = 186.3 X Scr-1.154
X Age -0.203 X 0.742 (if female)The original eGFR is
not suitable for Asian patients. The use of eGFR led
to a misclassification of stage of chronic kidney
disease (CKD) due to ethnic physiological differences,
which was also detected in a study by Praditpornsilpa
et al."” However, our results showed that the rate of
annual decline in eGFR after transplantation was < 1
mL/min/1.73 m* and this rate was virtually the same
in normal volunteers.® The results of this study also
showed a significant increase in blood pressure, for
which 4.7% of donors required antihypertensive
treatments. Meta-analysis revealed that blood

pressure was 3 mm Hg higher before compared with

Chula Med J

after KT."” Based on these findings, unilateral
nephrectomy is associated with a slight increase in
blood pressure.

Older age at donation and longer follow-up
time both significantly correlated with the development
of renal functional deterioration. These factors
indicated that renal function in the donor’s remaining
kidney may be more susceptible to the deterioration
that accompanies the aging process. Greater
glomerular hypertension in older compared with
younger donors causes more glomerulosclerosis
and further renal functional deterioration."® Age at
donation denotes baseline renal function, and duration
of follow-up denotes duration of hyperfiltration injury,
which is the sum of baseline renal function and
hyperfiltration injury. Even young donors with good
baseline renal function suffer from renal functional
impairment after a long follow-up period.

There were some limitations to this study. As
a retrospective study, there was no a control group in
this study. So the development of renal deterioration
might be caused from the aging process or longer
follow-up time. Furthermore, it was a relatively small
population at one single center.

In conclusion, Although younger donors will
get better renal function after donation than older
donors, a significant proportion of living donors may

develop renal deterioration upon long-term follow-up.
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