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Abstract

Objective: To compare the quality of life, residual kidney function, and complications 

of kidney donors before and after donation at the Faculty of Medicine, Chiang Mai 

University, Thailand.

Material and method: This prospective cohort study included 76 participants 

who visited the clinic for planning donor nephrectomy and/or routine follow-up 

after donation between November 2015 and June 2017. The primary outcome 

was the quality of life of living kidney donors after donation at the short-term 

and long-term follow-ups, assessed using the SF-36 questionnaire. The secondary 

outcome was the assessment of residual kidney function after donation. Other 

potential consequences of kidney donation are also reported in our study, including 

hypertension, proteinuria, complications during pregnancy, and second thoughts.

Result: Quality of life showed a decline in the early post-donation period but 

gradually improved over time, especially as regards physical components. The overall 

quality of life in kidney donors remained higher than in the general population after 

donation. Sixty-three donors had a GFR >60 mL/min/1.73 m
2
 after donation. Eight 

donors had a GFR of 45-59 mL/min/1.73 m
2
. Five donors did not visit the clinic 

for routine follow-up after donation due to transportation difficulties. No significant 

proteinuria was detected in our study. Two donors developed hypertension after 

donation. Two donors became pregnant after donation and underwent successful 

delivery without complication. One donor regretted her decision because of an 

early graft loss in her recipient due to renal vein thrombosis. 

Conclusion: Donor nephrectomy is recognized as a safe procedure. A decrease in 

quality of life after donation was observed only in the early post-donation period. 

Mental health was not affected by kidney donation. Overall quality of life in kidney 

donors was higher than in a comparative general population. Residual kidney 

function after donation was at an acceptable level based on GFR.
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บทคัดย่อ

วัตถุประสงค์: เพื่อเปรียบเทียบคุณภาพชีวิต, สภาวะการทำ�งานของไตในผู้บริจาคไตในคณะ

แพทยศาสตร์ มหาวิทยาลัยเชียงใหม่ รวมไปถึงภาวะแทรกซ้อนภายหลังการผ่าตัดบริจาคไต

ผู้ป่วยและวิธีการศึกษา: การศึกษาแบบ Prospective cohort study มีผู้เข้าร่วมงานวิจัย 

76 ราย ซึ่งเป็นผู้บริจาคไตที่เข้ารับการวางแผนผ่าตัด และ/หรือ ติดตามอาการภายหลังการ

บริจาคไต ตั้งแต่ พฤศจิกายน 2015 ถึง มิถุนายน 2017 วัตถุประสงค์หลักของการศึกษาคือ 

การติดตามคุณภาพชีวิตภายหลังการผ่าตัดบริจาคไตในทั้งระยะส้ันและระยะยาว โดยประเมิน

ดว้ยแบบสอบถาม SF-36 questionnaire วตัถปุระสงคร์องของการศกึษาคอื สภาวะการทำ�งาน

ของไตภายหลังการผ่าตัดบริจาค หรือภาวะอื่นๆ ที่มีโอกาสเกิดขึ้นได้ภายหลังการบริจาคไต  

เชน่ ความดนัโลหติสูง, โปรตนีรัว่ในปสัสาวะ, ภาวะแทรกซอ้นขณะตัง้ครรภ ์และการคดิไตรต่รอง

อีกครั้งถึงการผ่าตัดบริจาคไต

ผลการศึกษา: คุณภาพชีวิตของผู้บริจาคไตในด้านร่างกาย (physical components) ลดลงใน

ชว่งแรกหลงัการผา่ตดั หลงัจากนัน้จะดขีึน้ตามลำ�ดบั คณุภาพชวีติโดยรวมของกลุม่ผูบ้รจิาคไต

มีค่าสูงกว่าประชากรทั่วไปในทุกด้าน ผู้บริจาคไต 63ราย มีค่า GFR >60 mL/min/1.73 m
2
 

หลังการผ่าตัดบริจาคไต ผู้บริจาคไต 8ราย มีค่า GFR อยู่ในช่วง 45-59 mL/min/1.73m
2
 หลัง

การผ่าตัดบริจาคไต ผู้บริจาคไต 5 ราย ไม่ได้มาติดตามอาการหลังผ่าตัด

	 เนื่องจากปัญหาด้านการเดินทาง ไม่พบภาวะโปรตีนรั่วในปัสสาวะอย่างมีนัยสำ�คัญภาย

หลังการผ่าตัดบริจาคไต

	 ผู้บริจาคไต 2 ราย ได้รับการวินิจฉัยว่า ความดันโลหิตสูงภายหลังการผ่าตัดบริจาคไต  

ผูบ้รจิาค 2 ราย ตัง้ครรภห์ลังการผา่ตดั และสามารถคลอดบตุรไดต้ามปกตโิดยไมม่ภีาวะแทรกซอ้น  

ผู้บริจาคไต 1 ราย รู้สึกเสียใจท่ีผ่าตัดบริจาคไตเนื่องจากไตบริจาคนั้นสูญเสียการทำ�งานจาก

ภาวะ renal vein thrombosis

สรุป: การผ่าตัดบริจาคไต เป็นการผ่าตัดที่ปลอดภัย คุณภาพชีวิตในมิติของร่างกาย(physical 

components) อาจลดลงในช่วงพักฟื้นหลังผ่าตัด แต่ไม่ส่งผลในด้านจิตใจ (mental com-

ponents) ของผูบ้รจิาคแตอ่ยา่งใด และไมส่่งผลตอ่คณุภาพชวิีตในระยะยาว นอกจากนีค้ณุภาพ

ชวีติโดยรวมของผูบ้รจิาคไตมคีา่สงูกวา่กลุม่ประชากรทัว่ไปในทกุดา้น คา่สภาวะการทำ�งานของ

ไตที่เหลืออยู่ อยู่ในเกณฑ์ที่ยอมรับได้

นิพนธ์ต้นฉบับ

คุณภาพชีวิตและสภาวะการทำ�งานของไตของผู้บริจาคไต
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	 Kidney transplantation (KT) is the optimal renal 

replacement therapy for patients with end-stage renal 

disease (ESRD). There are 2 types of kidney donors: 

deceased kidney donors and living kidney donors. 

Living-kidney transplantation shows superior patient 

and graft survival rates and lower morbidity in recipients 

than when the transplantation is from a deceased donor. 

Living transplantation also enables the operation to be 

more carefully planned
(1)
. Quality of life in living KT 

recipients was better than in deceased KT recipients.  

Research has been conducted which evaluates residual 

kidney function, risk of ESRD, hypertension, adverse 

pregnancy outcomes, and the quality of life in living 

kidney donors after nephrectomy. The results of 

these studies show that patient survival and risk of 

ESRD are no different from the general population.
(2,5)

 

Immediately after donation, residual kidney function 

remained at 50% of pre-donation levels. However, the 

remnant kidney demonstrated adaptive hyperfiltration, 

increasing the glomerular filtration rate to 60-75% of  

pre-donation levels by a year after donation.
(3)
 Residual 

kidney function can therefore be maintained at an 

acceptable level.
(4)
 Quality of life changes after donation 

are low
(5) 

and show no difference when compared with 

the general population
(6,7)

 The short-form, 36-item long 

health survey (SF-36), is a standardized questionnaire 

used to measure the quality of life at Srinagarind 

Hospital in Thailand. The result of this study is that 

donor nephrectomy did not affect the quality of life of 

the donors.
(8)
 

	 Data from the Thai Transplant Registry Annual 

Report 2016: there were 8,132 kidney transplantations 

in Thailand. Thirty-one centers carried out the opera-

tions. In the Faculty of Medicine, Chiang Mai University, 

kidney transplantation has been performed for 30 

years. The proportion of living KT is between 35 and 

48% of all kidney transplantations per year over the 

last 5 years (Figure 1, 2). The quality of life of living 

kidney donors at the Faculty of Medicine, Chiang Mai 

University has never been studied.

Objective 

	 To determine the quality of life, residual kidney 

function, and any associated complications of kidney 

donors after donation at the Faculty of Medicine, 

Chiang Mai University.

Material and method

	 Our study is a prospective cohort study. All 

kidney donors who visited the clinic for planning donor 

nephrectomy and/or routine follow-up after donation 

between November 2015 and July 2017 were invited 

to participate in our study (Figure 3).

Figure 1.  Kidney transplantation in Thailand

Figure 2.	 Chiang Mai University kidney transplant  

	 program
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Figure 3. Research methodology

All kidney donors who visited the clinic for planning donor nephrectomy

or routine follow up after donation (N=76)

	            Pre-donation assessment	 Routine follow-up more than 1 year

	         (N=38)		  after donation (N=38)

		  SF-36 Questionnaire

	 3 months post-donation

		  SF-36 Questionnaire

	 6 months post-donation

		  SF-36 Questionnaire

	 1 year post-donation

		  SF-36 Questionnaire

Evaluation of quality of life, residual kidney function and cinsequence after donation

Results anaysis

ผล

	 We divided participants into 2 groups. The first 

group included kidney donors who visited the clinic  

for planning donor nephrectomy between November 

2015 and July 2016; they were monitored in order to 

assess quality of life, kidney function, and complications 

at pre-donation and post-donation at 3 months, 6 

months, and 1 year after donation. The second group 

included kidney donors who visited the clinic for a 

routine follow-up more than 1 year after donation 

between November 2015 and July 2017. We collected 

data concerning quality of life, residual kidney function, 

and associated complications after donation at the 

time of follow-up.

	 We measured quality of life using the Thai 

version of the SF-36 questionnaire
(9-11)

, asked about 

decision-making, and feedback. We evaluated residual 

kidney function by estimating  GFR using the CKD-EPI 

Creatinine 2009 Equation. 
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	 Due to a potentially larger population in the 

second group, we set the number of participants in 

this group at the same total as in the first group in 

order to make a direct comparison of the differences 

between the groups.

	 Data was calculated using the Stata 12.0 program. 

Donor characteristics were compared by descriptive 

statistics and reported as Mean+Standard Deviation 

(SD) and percentage. Quality of life assessment was 

divided into 2 parts: the first part focused on physical 

components, including physical functioning (PF), role 

limitation due to physical problems (RP), body pain 

(BP) and general health perception (GH); the second 

part focused on mental components, including social 

functioning (SF), role limitations due to emotional 

problems (RE), general mental health (MH), and vitality 

(VT). Quality of life and residual kidney function at 

post-donation 3 months, 6 months, and 12 months 

were compared with the baseline (pre-donation) by 

paired t-test.  The level of statistical significance was 

set at P<0.05.

Result

	 Seventy-six healthy donors were included in our 

study. In the first group, 38 healthy donors underwent 

open donor nephrectomy during the study period and 

visited the clinic for routine follow-up until 1 year after 

donor nephrectomy. Thirty-three participants (86%) 

completed the entire follow-up. Five participants were 

lost to follow-up due to transportation difficulties. In the 

second group, the longest follow-up time after donor 

nephrectomy was 17 years (mean 5.3 years). Donor 

baseline characteristics were not different between 

the 2 groups apart from kidney function and systolic 

blood pressure (Table 1). However, the higher level of 

systolic blood pressure in the second group was still 

within normal blood pressure limits and of no clinical 

significance.

 	 The results of our study showed a change in the 

quality of life of donors in the short-term (<1 year after 

donor nephrectomy) when compared to the baseline 

(Table 2). This was particularly the case in the first 

3 months after donation. Most aspects of quality of 

life declined, with statistical significance, apart from 

the domain of general mental health (MH), which did 

not show any statistically significant change (P>0.05). 

After monitoring the quality of life until 1 year after 

donation, we found that quality of life gradually 

improved over time. However, the domains of body 

pain (BP) and limitations due to physical problems  

(RP) were statistically significantly lower than the  

baseline in the first year after donation (BP 6.9 VS 6.3,  

P=0.017; RP 3.8 VS 3.4, P=0.046). When compared  

with donors in the second group (long-term follow-up), 

the quality of life in the domain of body pain showed  

no statistically significant change (BP 6.8 VS 6.3, 

P=0.084) (Table 3).

	 Baseline quality of life of kidney donors in our 

study was higher than in the comparative Thai general 

population
(10)

 in all dimensions. Quality of life of donors 

also remained higher than the Thai general population 

in the long-term follow-up (Figure 4).

	 Residual kidney function after donor nephrectomy 

showed a statistically significant decline (P<0.001). 

Mean GFR decreased from 102.47 mL/min/1.73m
2
 

to 71.63, 71.15, 74 mL/min/1.73m
2
 at pre-donation 

to post-donation at 3 months, 6 months, and 1 year 

respectively. Sixty-three donors had a GFR >60  

mL/min/1.73m
2
 after donation. Eight donors had  

a GFR of between 45 and 59 mL/min/1.73 m
2
 (4 cases  

in short-term arm and 4 cases in long-term arm). 

Mean GFR declined by 27.8-30.1% in the first year 

after donation. Mean residual kidney function in  

the long-term follow-up was 80 mL/min/1.73 m
2
 

(Figure 5).   

	 There was no significant proteinuria in our study. 

Two donors were diagnosed with hypertension. Blood 

pressure was well controlled by a single medication. 

Two female donors became pregnant after donation 

and both underwent successful delivery without 

complication. One donor became pregnant within  

1 year after donation. Most donors were satisfied 

with their decision. One donor did regret her decision 

because of early graft loss due to renal vein thrombosis. 
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Table 1.	 Comparison of donor characteristics

	 Parameters	 Group 1	 Group 2	 P-value

		  (Short-term)	 (Long-term)

Age

	 Mean+SD	 40.3	+	12.5	 45.2	+	11.4	 0.08

BMI

   	 Mean+SD	 23.4	+	3.4	 22.5	+	3.8	 0.205

GFR

   	 Mean+SD	 102.5	+	17.0	 80.4	+	14.3	 <0.001

Systolic BP

  	 Mean+SD	 114.4	+	11.3	 123.5	+	12.8	 0.016

Diastolic BP

	 Mean+SD	 71.1	+	10.5	 74.7	+	10.9	 0.150

Sex, n (%)

   	Male	 11 	(29.1)	 10 	(26.3)	 1.000

   	Female	 27 	(71.1)	 28 	(73.7)

Employment, n (%)					   0.860

Government service	 6 	(15.8)	 9 	(23.7)

Private business	 11 	(29.91)	 10 	(26.3)

Employee	 5 	(13.2)	 3 	(7.9)

Farmer	 5 	(13.2)	 3 	(7.89)

Unemployed	 6 	(15.8)	 6 	(15.8)

General job	 5 	(13.2)	 7 	(18.4)

Relationship, n (%)					   0.340

Spouse	 5 	(13.2)	 5 	(13.2)	

Sibling		 13 	(34.2)	 14 	(36.8)

Parent		 8 	(21.5)	 12 	(31.6)

Offspring	 8 	(21.5)	 7 	(18.4)

Other		  4 	(10.5)	 0 	(0.00)

Status, n (%)					   0.200

Single		 10 	(26.3)	 11 	(28.9)

Marriage	 23 	(60.5)	 27 	(71.1)

Divorce	 4 	(10.5)	 0 	(0.00)

Widow(er)	 1 	(2.6)	 0 	(0.00)

Education, n (%)					   0.500

Primary school	 7 	(18.4)	 9 	(23.7)

High school	 19 	(50)	 13 	(34.2)

Bachelor degree	 12 	(31.6)	 16 	(42.1)   
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Table 2.	 Comparison of quality of life at the short-term follow-up

	 Quality of Life	 N=38	 Difference   	 P-value

		  Mean+SD	 (95% CI)                   

PF

	 - 	Baseline	 19.2	+ 	1.5		  -	 -

	 - 	Month 3	 17.9 	+ 	2.2	 -1.3 	(-2.2 to -0.4)	 0.009

	 - 	Month 6	 18.4 	+ 	1.6	 -1.8	 (-1.5 to 0.1)	 0.036

	 - 	Month 12	 18.7 	+ 	1.9	 -0.45 	(-1.3 to 0.5)	 0.316

RP

	 - 	Baseline	 3.8 	+ 	0.5		  -	 -

	 - 	Month 3	 3.0 	+ 	1.6	 -0.8	 (-1.4 to -0.2)	 0.013

	 - 	Month 6	 3.2 	+ 	1.2	 -0.6	 (-0.9 to 0.2)	 0.003

	 - 	Month 12	 3.4 	+ 	1.0	 -0.4	 ( 0.8 to 0.01)	 0.046

SF

	 - 	Baseline	 7.3 	+ 	1.1		  -	 -

	 - 	Month 3	 6.8 	+ 	2.1	 -0.5	 (-1.1 to 0.2)	 0.158

	 - 	Month 6	 6.8 	+ 	2.1	 -0.5	 (-1.3 to 0.3)	 0.195

	 - 	Month 12	 6.6 	+ 	1.7	 -0.6	 (-1.3 to 0.1)	 0.065

RE

	 - 	Baseline	 2.9 	+ 	0.4		  -	 -

	 - 	Month 3	 2.5 	+ 	0.8	 -0.4	 (-0.7 to -0.09)	 0.014

	 - 	Month 6	 2.8 	+ 	0.5	 -0.2	 (-0.3 to 0.03)	 0.096

	 - 	Month 12	 2.6 	+ 	0.9	 -0.4	 (-0.7 to 0.02)	 0.038

BP

	 - 	Baseline	 6.9 	+ 	1.2		  -	 -

	 - 	Month 3	 6.1 	+ 	1.4	 -0.9	 (-1.5 to -0.3	 0.006

	 - 	Month 6	 6.2 	+ 	1.5	 -0.8	 (-1.3 to -0.2)	 0.009

	 - 	Month 12	 6.3 	+ 	1.3	 -0.7	 (-1.2 to -0.13)	 0.017

MH

	 - 	Baseline	 20.9 	+ 	2.8		  -	 -

	 - 	Month 3	 20.4 	+ 	2.7	 -0.5	 (-1.9 to 0.9)	 0.475

	 - 	Month 6	 21.6 	+ 	3.1	 0.7	 (-0.8 to 2.3)	 0.347

	 - 	Month 12	 21.5 	+ 	3.1	 0.6	 (-0.9 to 2.2)	 0.417

VT

	 - 	Baseline	 16.3 	+ 	2.9		  -	 -

	 - 	Month 3	 14.6 	+ 	2.7	 -1.7	 (-3.2 to -0.2)	 0.032

	 - 	Month 6	 15.8 	+ 	3.1	 -0.5	 (-0.2 to 1.01)	 0.497

	 - 	Month 12	 16.2 	+ 	2.7	 -0.09	 (-1.5 to 1.3)	 0.897

GH

	 - 	Baseline	 18.8 	+ 	2.5		  - 	 -

	 - 	Month 3	 16.4 	+ 	4.0	 -2.4	 (-4.0 to -0.8)	 0.004

	 - 	Month 6	 18.3 	+ 	3.7	 0.4	 (-2.0 to 1.3)	 0.631

	 - 	Month 12	 17.8 	+ 	3.1	 -0.9	 (-2.4 to 0.5)	 0.191

Physical components:	PF=Physical functioning, RP=Role limitation due to physical problems,

	 BP=Body pain, GH=General health perception 

Mental components:	 SF=Social functioning, RE=Role limitations due to emotional problems, 

	 MH=General mental health, VT=Vitality
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Figure 5. 	Kidney function of donors 

	 (GFR, mL/min/1.73 m
2
)

PF = Physical functioning, RP = Role limitation due 

to physical problems, SF = Social functioning, 

RE = Role limitations due to emotional problems, 

BP = Body pain, MH = General mental health, 

VT = Vitality, GH = General ealth perception

Figure 4. Comparison of quality of life  

	 between donors and the general  

	 population in Thailand

Table 3.	 Comparison of quality of life at the long-term follow-up

	 Parameters	 Pre-donation	  Long-term FU	  P-Value

		  N=38	  N=38	

PF

	 Mean 	+	SD	 19 	+ 1.6	 18.8	+	1.8	 0.424

RP

	 Mean 	+	SD	 3.8 	+	0.5	 3.5 	+	1.03	 0.026

SF

   Mean 	+	SD	 7.3 	+	1.0	 6.7 	+	1.7	 0.095

RE

  	 Mean 	+	SD	 2.9 	+	0.4	 2.7 	+	0.9	 0.044

BP

  	 Mean 	+	SD	 6.8 	+	1.2	 6.3 	+	1.2	 0.084

MH

  	 Mean 	+	SD	 20.8 	+	2.7	 21.6 	+	4.3	 0.254

VT

  	 Mean 	+	SD	 16.3 	+	2.9	 16.3 	+	2.7	 0.984

GH

  	 Mean 	+	SD	 18.7 	+	2.4	 17.9 	+	3.0	 0.253

PF= Physical functioning, RP= Role limitation due to physical problems, SF=Social functioning, RE=Role 

limitations due to emotional problems, BP=Body pain, MH=General mental health, VT=Vitality, GH= General 

health perception
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Discussion

	 All participants in our study were healthy donors. 

The technique employed in all of the operations was 

open donor nephrectomy. Left kidneys were selected 

for preference as the left renal vein is longer than the 

right.

	 The results of our study show the baseline 

quality of life of kidney donors was higher than the 

comparative Thai general population in all domains. 

The quality of life of the donors remained higher 

than the Thai general population even though the 

participants underwent surgery. The quality of life in 

the early period after donation declined as regards 

the physical component because of the recovery from 

the pain associated with open surgery. Donors were 

advised by their physician and their nursing staff to 

limit vigorous activity, which may have affected the 

domain of role limitation due to physical and emotional 

problems (RP and RE) at the long-term follow-up. 

However, the domain of physical function (PF) that was 

used to assess daily activity was not affected in the 

long-term (PF 19 VS 18.8, P=0.424). Domain of general 

health perception (GH) also showed no change (GH 

18.7 VS 17.9, P=0.253).

	 The mental components of the quality of life in 

our participants remained at a high level during the 

study period and were higher than the comparative Thai 

population at the long-term follow-up. The domains 

of vitality (VT), general mental health (MH) and social 

functioning (SF) were not changed (Figure 2, 3). The 

quality of life in the domain of role limitation due to 

emotional problems (RE) was not significantly altered 

after donation (RE baseline VS post donation 6 months 

=2.9 VS 2.8, P=0.09).

	 Donor nephrectomy may have affected the 

quality of life in the early post-donation period, but 

only the physical components were impacted by the 

operation and healed over time. Mental components 

were not affected and the participants had good mental 

health after donation. This result was similar to the 

findings of a previous study
(12)

. In the long-term, the 

results show a better quality of life than in the general 

population in all domains. 

	 Residual kidney function was significantly lower 

than the pre-donation level (GFR pre-donation vs 

post-donation 3 months, 6 months, 1 year, >1 year = 

102.47 VS 71.6, 71.15, 74, 80 mL/min/1.73 m
2
; P<0.001). 

However, most donors had residual kidney function 

within the acceptable range (GFR >60 mL/min/1.73 

m
2
). Eight donors had low residual kidney function 

(GFR 45-59 mL/min/1.73 m
2
). This result was similar 

to those seen in previous studies
(13, 14)

. 

	 Other literature reported that age at donation 

was a strong determinant of the development of 

stage 3 CKD and hypertension
(15)

. Our study showed 

no significant proteinuria or pregnancy complications 

in participants, which is similar to the findings  

from previous studies
(3,5,14)

. Residual kidney function  

can be maintained at an acceptable range for many 

years
(4)
. Incidence of ESRD in kidney donors was 

0.5-1.1%, which is not different from the general 

population
(2)
.

	 There were several limitations to this study, 

including its short duration, the number of participants 

in the prospective cohort study arm, and the lack  

of pre-donation information regarding kidney function  

in donors who visited for a long-term follow-up. 

A further limitation could be the lack of baseline 

characteristics for the comparative Thai general 

population, which would have allowed for closer 

comparison with the participants in our study.

Conclusion

	 Donor nephrectomy is a safe procedure. A 

decrease in the quality of life after donation was 

observed in the early post-donation period. Mental 

health was not affected by kidney donation. Overall, 

the quality of life in kidney donors was better than in 

the general population. Residual kidney function after 

donation was at an acceptable level.



35The Thai Journal of Urology : Vol. 39  No. 1  January - June 2018

References

1.	 Suzuki A, Kenmochi T, Maruyama M, Akutsu 

N, Iwashita C, Otsuki K, et al. Changes in 	

Quality of Life in Deceased Versus Living-Donor 

Kidney Transplantations. ResearchGate. 	

2012;44:287-289. 

2.	 Li S-S, Huang Y-M, Wang M, Shen J, Lin B-J, 

Sui Y, et al. A meta-analysis of renal outcomes 

in living kidney donors. Medicine (Baltimore), 

2016.95: e3847

3.	 Rook M, Hofker HS, Van Son WJ, Homan van 

der Heide JJ, Ploeg RJ, Navis GJ. Predictive 

Capacity of Pre-Donation GFR and Renal 

Reserve Capacity for Donor Renal Function 

After Living Kidney Donation. Am J Transplant. 

2006;6:1653–1659.

4.	 Fehrman-Ekholm I, Kvarnström N, Söfteland 

JM, Lennerling A, Rizell M, Odén A, et al. 

Post-nephrectomy development of renal function 

in living kidney donors: a cross-sectional 

retrospective study. Nephrol Dial Transplant, 

2011;26:2377-2381.

5.	 Ibrahim HN, Foley R, Tan L, Rogers T, Bailey 

RF, Guo H, et al. Long-Term Consequences of 

Kidney Donation. N Engl J Med. 2009;360:459-

469. 

6.	 Chen C-H, Chen Y, Chiang Y-J, Wu C-T, 

Chen H-W, Chu S-H. Risks and quality-of-life 

changes in living kidney donors. Transplant 

Proc. 2004;36:1920-1921. 

7.	 Clemens K, Boudville N, Dew MA, Geddes C, 

Gill JS, Jassal V, et al. The Long-Term Quality 

of Life of Living Kidney Donors: A Multicenter 

Cohort Study. Am J Transplant. 2011;11:463-469. 

8.	 Jaseanchiun W, Sirithanaphol W, Chotikawanich 

E, Chau-in S, Pacheerat K, Uttaravichien T. 

Quality of life after donor nephrectomy for living 

donor kidney transplantation at Srinagarind 

Hospital. J Med Assoc Thail Chotmaihet 

Thangphaet. 2012;95 Suppl 11:S15-17. 

9.	 Leumarnkul W, Meetam P. Developing and 

testing the standards of the Short-Form Health 

Survey 36 (Thai version) in adults, and assessing 

the health-related quality of life in patients 

with hypertension in Nakorn Pathom Hospital 

and Putamonthon Hostpital. Department 

of Biopharmaceutics, Faculty of Pharmacy, 

Silpakorn University; 2005.

10.	 Leurmarnkul W, Meetam P. Properties Testing 

of the Retranslated SF-36 (Thai Version). Thai 

J Pharm Sci 2005;29:69-88. 

11.	 Kongsakon R, Silpakit C. Thai version of 

the Medical outcome study 36 items short 

form health survey (SF-36): an instrument for 

measuring clinical results in mental disorder 

patients. Rama Med J 2000;23:8-19.

12.	 Gross CR, Messersmith EE, Hong BA, Jowsey 

SG, Jacobs C, Gillespie BW, et al. Health-Related 

Quality of Life in Kidney Donors From the Last 

Five Decades: Results From the RELIVE Study. 

Am J Transplant. 2013;13:2924-2934.

13.	 Young A, Hodsman AB, Boudville N, et al. 

Bone and mineral metabolism and fibroblast 

growth factor 23 levels after kidney donation. 

Am J Kidney Dis Off J Natl Kidney Found. 

2012;59:761-769. 

14.	 Nagib AM, Refaie AF, Hendy YA, Elfawal 

MAM, Shokeir AA, Bakr MA, et al. Long 

term prospective assessment of living kidney 

donors: single center experience. ISRN Nephrol. 

2014;2014:502414.

15.	 Chu K-H, Poon CK-Y, Lam C-M, Cheuk A,  

Yim K-F, Lee W, et al. Long-term outcomes of 

living kidney donors: A single centre experience 

of 29 years. Nephrology (Carlton), 2012;17: 

85-88.


