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Introduction:
Renal transplantation is the standard of care for patients with end-
stage renal disease. It offers survival and cost effective benefit 
compared to deceased renal transplantation. Due to poor outcome 

1on long term dialysis  and limited number of availability of deceased 
kidneys, live related kidney remains the main mode of renal 
transplantation. Graft survival rates are better with preemptive 

4,5,6,7transplant than those having pretransplant dialysis.  

Live kidney donation offers better patient and graft survival. 
However, ethical issues impose most rigid selection process to avoid 
harm to donors, to maximize benefits to both recipient and donor. 
Because of this the short-term complications are minimal for donor. 
ere is concern regarding long-term health status of living kidney 

2,3,17donors.

Long-term health status of people who donated kidneys for renal 
transplantation in our centre was assessed for effects on renal 
function, development of proteinuria, obesity, blood pressure and 
psychosocial impact after kidney donation. 

Materials and methods:
A retrospective study of kidney donors who have donated there 
kidneys three or more than three years are included in the study. Sixty 
people were included in the study.

All donors are evaluated with detailed clinical history. On physical 
examination weight, height, BMI were calculated, vitals and blood 
pressure were recorded. Laboratory examination included serum 
electrolytes, random blood sugar, blood urea, serum creatinine, 
complete hemogram, lipid profile, serum uric acid and complete 
urine examination were performed. Twenty  four hour creatinine 
clearance and urinary protein excretion were estimated. ultrasound 
abdomen was performed to estimate the size of left over kidney, 
DTPA renogram was done to estimate its GFR.

e above parameters were compared with predonor nephrectomy 
values. Psychosocial evaluation and quality of life after donation 
were evaluated by SF-36 health survey questionnaire and hospital 
anxiety and depression scale.

Results:
Mean age of donors at donation was 37.8 years and the age at follow 
up was 46.4 years. Duration of the follow up is in the range of 4-10 
years

Table 1: Age distribution of the donors

Out of 60 donors, 41(70%) were females and 18(30%) were males. 
Parents donated in 24(40%) (16 mothers and 8 fathers). Donation 
between siblings in 12(20%) and 8 were offspring's (13%). sixteen 
donors (26%) were spouses (6 husbands and 10 wives) who have 
donated there kidneys.

Table 2: weight gain and BMI

Mean weight of the donors at donation was 51.2kg and 56.6 kg at 
follow up. Two donors became obese with a BMI of 31 and 30.4 
respectively.

Table 3: cardiovascular status

All donors were normotensive at the time of donation and 12 were 
detected to have developed hypertension at follow up and was 
statistically significant (p<0.011)

Table 4: renal function
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Age range (years) Living renal donors 
At donation              At follow up

20-29 10 4
30-39 20 8
40-49 28 18
50-59 2 26
60-69 0 4

Donor characteristics Living renal donors
At donation                At follow up

Mean weight in Kg 51.2 56.6
Mean BMI(kg/m2) 23.4 25.3

Blood pressure Living renal donors 
At donation               At follow up

Normotensive 60 48
Hypertensive 0 12

Renal function Living renal donors
At donation               At follow up

Mean S.creatinine(mg/dl) 60 48
Mean S.uric acid (mg/dl) 0 12
Proteinuria (mg/24hr)
Ÿ 150
Ÿ 300

0
0

10
6



e average  serum creatinine pre donation was 0.95 mg/dl and was 
1.02mg/dl at follow up (P=0.094). None of the donors had renal 
failure.

sixteen donors developed proteinria, out of which 6 developed overt 
proteinuria (>300mg/dl) and all of them were females. ere was 
strong correlation between proteinuria and hypertension as all 10 
donors who developed hypertension had proteinuria.

ere was a significant reduction in mean GFR of about 30.4ml/min 
after nephrectomy (p<0.0001) however there was no significant 
change in serum creatinine. ere was a mean increase in renal 
length of 1.09c.m which is statistically significant (P<0.0001).

Table 5: quality of life SF-36 scores

PF: physical functioning, RP: Role physical, BP: Bodily pain, GH: 
General health,

VT: Vitality, SF: Social functioning, RE: Role emotional, MH: Mental 
health

e quality of life in donors was almost similar in all age groups. 
When analyzed by donor-recipient relationship parents who 
donated to their children had the best scores. In female donors, the 
scores of mental health, social functioning and role were lesser than 
the male donors.

Hospital anxiety and depression scale (HADS):
Table 6: Anxiety scale:

eight donors found to have borderline abnormality on anxiety scale, 6 
of them were female and they were more anxious about their kidney 
function in the long term.

Table 7: Depression scale:

Overall 9 donors have lost their recipients, two of them was in severe 
depression and the seven were having borderline mood disorder. One 

donors kidney got rejected in the post operative period and he was 
also in the borderline mood disorder.

Discussion
Kidney donation is a relatively safe procedure with little morbidity 
and no mortality. Developing countries have and will continue to rely 

2,10-15on living kidney donation.  there is limited data from India on 
general health and psychological impact among kidney donors in the 
long term.

We contacted 150 donors who underwent surgery at our institute out 
of which only 60 donors who donated three or more than three years 
participated in this study.

In our study renal function in the follow up period was normal, even 
though there was insignificant high serum creatinine and 
significantly low GFR. Overall 20% became hypertensive and were 
under treatment.

our study majority were females. Six donors conceived after donation 
and none had pregnancy related complications. Nephrectomy is safe 
in both sexes and in females nephrectomy is not detrimental to the 

16outcome of pregnancy.

Age at donation could affect renal function due to the age related 
physiological changes in the kidney. Donors above 50 years of age 
were reported to have a higher mean serum creatinine in a  study by 

17Ringden et al . Effect on hypertension and proteinuria are 
conflicting with few studies showing significantly increased 
prevalence in donors >55 years while other study by Bock et al 

18showing no such effect.

Mean donor age in our study was 37.8 years as compared to other 
2,10-13studies, which may  explain the lower incidence of hypertenSion.

Most of the studies showed a statistically non significant trend of 
increased blood pressure after donation. In a meta analysis by 
Boudville et al there was 5mm Hg increase in blood pressure with 5 to 

1910 years of donation over that anticipated with normal aging.  In 
contrast, in a study performed by Eberhard et al 29 % of 29 donors 

20developed hypertension at 11.13 + 8 years of follow up.  In our study 
12 (20%) donors developed hypertension and six of them had family 
history of hypertension and they were aged more than 40 years at the 
time of donation.

Proteinuria is a marker of renal disease and its Progression. A meta-
analysis by Garg et al showed incidence of proteinuria is 12% after 

21donatlon.  But higher grade of proteinuria (>3OOmg/24hr) was 
22infrequent and only seen in 5% in a study by Rizvi et al.  In our study, 

proteinuria was seen in 16(27%) donors and 6(10%) of them had 
proteinuria >3OOmg/ 24 hours. ten donors who had developed 
hypertension post donation had proteinuria.

It is well established that reduced renal mass is a risk factor for 
hyperfiltration and resultant loss of renal function in the remnant 
kidney. A meta-analysis by Kasike et al showed a decline of GFR by 17 

8ml/min post donation.  A study by Manisha et al showed mean GFR 
23pre and post nephrectomy was 102.74 ml/min and 74.ml/min.  In 

our study decline of GFR was 30.4ml/min at 4 to 10 years of follow up. 
e mean increase in creatinine as reported in many studies was not 
significant. In our study mean serum creatinine post donation was 
1.02 mg/dl with statistically insignificant increase (0.07mg/dl) 

21which was comparable to other studies.

Although studies are equivocal regarding renal function, majority 
show an overwhelming positive psychosocial response to kidney 
donation. In a Norweigian study of 1800 kidney donors, the donors 
were shown to have a better QOL and less than 1% regretted 

8donation.  Few other studies suggested that donors were at risk of 
developing Psychiatric disorders, and 1-5% of donors would not 
donate again; up to 5% suffer from long-term mental problems and 
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Donors PF RP BP GH VT SF RE MH
Age
<40 yrs
>40yrs

94
90

96
87

94
76

80
74

68
70

92
93

93
90

88
90

Time since donation
<7 yrs
>7 yrs

91
90

90
88

77
76

73
72

67
69

94
92

93
89

81
80

Sex
Males
Females

94
91

92
88

76
72

75
71

76
72

92
78

89
77

80
76

HADS score Age Sex Time since 
Donation

<40yrs
(n=30)

>40yrs
(n=30)

Male
(n=18)

Female
(n=42)

<7yrs
(n=30)

>7yrs
(n=30)

0-7 (normal) 28 22 16 34 28 22
8-10 (border line) 2 6 2 6 2 6
11-21 (abnormal) 0 2 0 2 0 2

HADS score Age Sex Time since 
Donation

<40yrs
(n=30)

>40yrs
(n=30)

Male
(n=18)

Female
(n=42)

<7yrs
(n=30)

>7yrs
(n=30)

0-7 (normal) 28 24 16 36 26 26
8-10 (border line) 2 6 2 6 4 4
11-21 (abnormal) 0 0 0 0 0 0

Mean renal size (cm) 9.42 10.51
DTPA  Mean GFR( ml/min) 107.2 76.8



with health. Consequently, some authors suggested monitoring 
12, 24donors for their psychosocial variables.  In our study donors QOL 

and Psychosocial impact was assessed by SF-36 and HADS 
questionnaires. Most of them (80%) reported better quality of life and 
it persisted for years and they said that they would make the same 
decision again, and would strongly encourage others to donate 

25,26which was consistent with other published reports.

Over all 10(16.6%) donors were dissatisfied as nine of them had lost 
their recipients and one with graft failure. In female donors quality of 
life was impaired in the areas of "role emotional", "social functioning" 
and "mental health" in our study. Reimer et al reported similar 
findings in 12.5% of the donors. ere have been some reports of 
depression and disrupted family relationships after donation, and 

12even a suicide after recipient's death.  One donor in our study was 
severely depressed due to death of her recipient.

Conclusion
We conclude that living kidney donation is a safe procedure with 
minimal complication rate in the long-term follow-up. With the 
exception of mild proteinuria of unknown clinical significance, 
unilateral nephrectomy for donation is not associated with adverse 
effects on kidney function. Over all most of the donors showed better 
quality of life and psychosocial well being.

Financial support and sponsorship
Nil.
Conflicts of interest
ere are no conflicts of interest.

References
1.         Azar SA, Nakhjavani MR, Tarzamni MK, Faragi A, Bahloli A, Badroghli N. Is living 

kidney donation really safe ? Transplantation proceedings 2007 May; 39(4):822-3.
2.        R.A. Iglesias-Ma' rquez, S. Caldero' n, E.A. Santiago-Delpi'n, E. Rive' - Mora, Z. Gonzar 

lez-Caraballo, and L. Morales-Otero. e Health of Living Kidney Donors 20 Years 
after Donation. Transplantation Proceedings 2001; 33:2041-2042.

3.         Elizabeth S, Ommen, Jonathan A, Winston, Barbara Murphy. Medical risks in living 
kidney donors: Absence of Proof Is Not Proof of Absence. Clinical Journal of American 
Society of Nephrology 2006; 1:885-886

4.         Cosio FG, Alamir A, Yim S et al. Patient survival after renal transplant tation: I. e 
impact of dialysis pre-transplant. Kidney International 1998; 53:767-772.

5.       Meier-Kriesche H-U' Port FR, Ojo AO et al. Effect of waiting time on renal transplant 
outcome. Kidney International 2000; 58:1311-1317.

6.         Papalois VE, Moss A, Gillingham KJ et al. Pre-emptive transplants for patients with 
renal failure, an argument against waiting until dialysis. Trasplantation 2000; 
70:62531.

7.         Najarian JS,  Chavers BM, McHugh LE, Matas AJ.  20 years or more of
follow-up of iving kidney donors. Lancet 1992; 340:807-810.

8.         Kasiske B~ Ma JZ, Louis TA, Swan SK. Long-term effects of reduced renal mass in 
humans. Kidney International 1995; 48:814-819.

9.         Wein. Donor   selection,   preparation   and   surgery. Campbell-Walsh Urology, 9th 
edition, volume 2, section X; chapter 40:1301-1303.

10.      Siebels M, eodorakis J, Schmeller` N et al. Risks and complications in 160 living 
kidney donors who underwent nephroureterectomy. NePhrology dialysis 
Transplantation 2003; 18:2648-4.

11.      Haberal M, Karakayali  H, Moray G, Dernirag A, Yildirirn S,  Bilgin N.
Long-term follow-up of 102 living kidney donors. Ciinical Nephrology
1998; 50:232-7.

12.     Reimer J, Reusing A, Hansen C, Philipp T, Pietmck F, Franke GH. e impact of living-
related kidney transplantation on the donor's life. Transplantation 2006;81:1268-3.

13.      Grossman J, WilhelmA, Kachel HG te al. Near complete follow-up of living lidney 
donor at a single centre. Journal of American Society Nephrology 2002; 
13(Supplement):11-4.

14.       Davis CL, Delmonico FL. Living-donor  kidney transplantation: a review
of the current practices for the live donor. Journal of American Society of Nephrology 
2005; 16:2098-10.

15.      Saran S' Marshall MS, Madsen R, Keavey p, Tapson JS. Long-term follow-up of kidney 
donors: a longitudinal study. Nephrology Dialysis transplantation 1997; 12: 1615-1.

16.   Wrenshall LE, McHugh L, Felton P, Dunn DL, Matas AJ pregnancy after donor 
nephrectomy. Transplantation 1996; 62: 1934-6.

17.      Ringden  et  al.  Living  related  kidney  donors:  complications  and  longterm renal 
functions. Transplantation 1978; 25:221-3.

18.      Bock HA, Gregor M, Huser B, Rist M, Landmann J, iel G. Glomerular hyperfiltration 
following unilateral nephrectomy in healthy subjects. Schweiz Med Wochenschr 
1991; 121:1833-5.

19.    ̀  Bondville N, Prasad GV, Knoll G, Muirhead N, iessen-Philbrook H, Yang RC, Rosas-
Arellano MP, Housawi A, Garg AX. Donor Nephrectomy Outcomes Research 
(DONOR) Network. Meta-Analysis: Risk for Hypertension in Living dney Donors. 
Annals of Internal Medicine 2006 Aug 1; 145(3):185-96.

20.      Eberhard OK, Kliem V, Offner G, et al. Assessment of long-term risks for living related 
kidney donors by 24-h blood pressure monitoring and testing  for microalbuminuria. 
Clinical Transplantation 1997; II:415-9.                                                                                                                   

21.    Garg AX, Muirhead N, , Rn011 G, Yang RC, Prasad GV, iessen-Philbrook H, Rosas 
Arellano MP, Housawi A, Boudville N; Donor Nephrectomy Outcomes Research 

(DONOR) Network. Proteinuria and reduced kidney function in living kidney donors: 
A systematic review, meta-analysis, and meta-regression. Kidney International 2006 
Nov; 70(10):1801-10.

22.     S.Adibul Hasan Rizvi, Syed Ah Naqvi, Fatema Jawad, Ejaz Ahmed, Ali Asghar, Mirza 
Naqi Zafar, and Fazal Akhtar. Living kidney follow-up in a dedicated clinic. 
Transplantation 2005 May; 79(9):1247- 1251.

23.      Manisha Sahay, G Narayen, Anuradha. Risk of Live Kidney Donation- Indian 
Perspective. Journal of Association of Physicians of India 2007;55:267-270.

24.    Ramcharan T, Matas AJ. Long-term (20-37 years) follow-up of living kidney donors. 
American Journal of Transplantation 2002; 2:959-4.

25.      Marshall JR, Fellner CH.  Kidney donors revisited. American Journal of psychiatry 
1977; 134:575.

26.      Smith MD, KapPell DF, Province  Hong BA, Rodson AM, Dutton S, Guzzman T, Hoff J, 
Shelton L, Cameron E. Living related kidney donors: A multicentre study of donor 
education, socioeconomic adjustment, and rehabilitation. American Journal of 
Kidney Diseases 1986; 7:223.

Original Research Paper VOLUME-6 | ISSUE-1 | JANUARY-2017 • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46

 91IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH


