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Abstract

Introduction: Concerns about the occurrence of premature kidney failure have been expressed a few years
after the kidney donation in the donor due to increase in compensatory blood flow in the remaining kidney
nephrons.

Objectives: This study aimed to study the kidney function remaining in living kidney donors and its related
factors.

Patients and Methods: Data were collected from 30 kidney donors in Imam Khomeini hospital in Urmia and
evaluated using SPSS-22 software.

Results: The mean duration of nephrectomy was 36.36 + 6.22 years. The mean serum creatinine was
significantly increased at the time of examination than before donation, and the glomerular filtration rate
(GFR) decreased significantly (P<0.001). Male donors (P=0.025) and donors who did not have relative
relationship with the recipient (P=0.44) had better kidney function. The renal function at the time of
examination was 74.86% amount before donation. The glucose tolerance test (mg/dL 2 hours) of the donors
increased significantly at the time of the study compared to the time before donation (P=0.049).
Conclusion: The remaining kidney function of the donors has decreased significantly seven years after
donation. It seems that kidney donors need more time to excrete excess glucose, so they are far from being

over-carbohydrate.

Introduction

Cadaver is an important source of
transplantation organ supply (1), but
the shortage of dead kidney donors (2)
and achieving better results by kidney
transplantation from living donors have
led to an increase in number of living
kidney donors (3). There is a significant
geographical variation in the annual number
of living kidney donors. In 2006, the highest
annual transplantation rate per million
population (pmp) of living kidney donors
was 32 pmp in Saudi Arabia, pmp=29 in
Jordan, pmp =26 in Iceland, and pmp =23 in
Iran (4). The higher kidney transplantation
rate from living donors nationwide along
with rising prevalence of end-stage kidney
diseases have increased the tendency to
accurately estimate the long-term risks of
kidney donation (5). Studies conducted

Key point

In a study on 30 kidney donors in Urmia, with mean
duration of nephrectomy of 36.36 + 6.22 years, we
found renal function of the donors has decreased
significantly seven years after donation therefore
kidney donors need to be followed up after a kidney
donation.

during 10 to 20 years after donation indicate
that despite a 50% decrease in renal mass
after unilateral renal nephrectomy, the renal
plasma flow (RPF) and glomerular filtration
rate (GFR) remain constant in about 70%
of the preoperative value, indicating the
higher rates of RPE, GFR and renal mass (6).
Therefore, there are concerns about possible
risk of early kidney failure a few years after
kidney donation in donors because of
compensatory increases in blood flow and
circulation in each of the residual (6-9).
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Some studies on complications of kidney donors have
indicated changes in renal functions (8,10,11). A number
of retrospective studies have also reported excellent results
in terms of GFR (12) for living kidney donors. Studies
on the complications of living kidney donors have had
contrast results.

Objectives

There are too few studies in Iran as a leading country on
the kidney transplantation (13); hence, the present study
aimed to determine the residual renal functions of kidney
donors and their effective factors in the transplantation
center of Imam Khomeini hospital in Urmia.

Patients and Methods

Study patients

In a retrospective cohort study on 1906 cases of kidney
donation nephrectomy performed in Imam Khomeini
hospital of Urmia from 1997 to the end of 2014 and after
excluding cases, who did not have the Iranian citizenship
[85 cases (4.4%)], the donors were dead kidney donors
[108 cases (5.6%)] or had incomplete records [250 cases
(13.1%)]. From the rest of them [1463 cases (76.7%)],
299 cases were living in the west Azerbaijan, had contact
numbers during the donation and were included in the
study if they were alive during the study. From 299 cases, 30
ones were contacted. The demographic, anthropometric,
and biochemical characteristics of donors before donation
(based on the data contained in medical records) were
recorded and completed at the second stage of the pre-
mentioned variables (after donation and duration of the
study) through questionnaires and measurement. Written
informed consent was obtained from participants to
collaborate in the study. The remaining list of individuals
to get the correct phone number from telecommunication
company of west Azerbaijan province was referred to the
provincial public prosecutor’s office and as the prosecutor
opposed it, it was impossible to make any contact with
them.

The GFR was calculated based on the proposed valid
equation of the modification of diet in renal disease
(MDRD) study (186.3x Scr'**x Age %% 1.212x0.742)
(0.742 for female gender, 1.212 for black person, age
in year, and Scr in mg/dL) which was very reliable and
measured the GFR with accurate estimation.

Ethical issues
Human rights were respected in accordance with the
Helsinki Declaration 1975, as revised in 1983. The ethical

committee of Urmia University of Medical Sciences
(ethical code: IR.Goums.REC.1395.219) confirmed the
study. The informed consent was taken from the patients.
This study was extracted MSc, from thesis of Ehsan Allah
Kalteh at this university.

Statistical analysis

Paired t test and Wilcoxon tests were used to compare
quantitative variables before donation and study time; and
Spearman correlation and Mann-Whitney U tests were
utilized to investigate the relationships of quantitative and
qualitative variables with GFR. In all cases of analysis with
SPSS-22, P value of less than 0.05 was considered to be
significant.

Results

The percentages of male donors, left kidney donors, and
donors with no relative kinship with recipients were 27
cases (90%), 28 (93.3%) and 26 (86.7%) respectively. The
mean age at the time of donation and evaluation and
duration of nephrectomy were 30.66 + 6.64 years, 38+ 9.48
years, and 7.36 + 4.62 years respectively.

Mean serum creatinine (mg/dL) and GFR (mL/min/1.73
m?) showed a significant increase and decrease than the
preoperative nephrectomy respectively (P<0.001). GFR
during the study was about 74.86% higher than the pre-
donation. Fasting blood sugar (mg/dL) of donors did not
change significantly during the study compared to the
pre-donation (P=0.742), however their glucose tolerance
(mg/dL 2 hours) showed a statistical significant increased
(P=0.049; Table 1).

Male donors (P=0.025) and donors with no relative
kinship with recipients (P=0.044) had better residual renal
functions. The residual renal function decreased with
increasing age of donation (r=-0.56 and P<0.001) and
examination age (r=-0.64 and P<0.001; Tables 2 and 3).

Discussion

In the present study, serum creatinine levels significantly
increased compared to the pre-donation. The results were
consistent with results of some previous studies, but they
did not increase significantly in some studies (11,13-
15). The kidneys play important roles in the blood sugar
homeostasis. When blood sugar increases in the blood flow,
the excess glucose enters into the urine to reduce the blood
sugar. During fasting or decreasing plasma glucose, the
kidneys help maintain the blood sugar by gluconeogenesis,
glycogenolysis, and increasing sodium/potassium pump
activity, and ATPase, and expression of sodium-glucose

Table 1. Comparison of mean biochemical findings before nephrectomy and during the study

Results Before nephrectomy During the study P value
Serum creatinine (mg/dL) 0.92 £0.15 1.17+0.2 <0.001
Fasting blood sugar (mg/dL) 92.2 +14.79 91.13 + 14 0.742
Glucose tolerance (mg/dL 2 hours) 90.93 + 15.89 111.23 +39.69 0.049
GFR (mL/min/1.73 m?) 102 +16.5 74.95 +18.63 <0.001
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Table 2. Relationships of age, distance from nephrectomy, and clinical results
of donors with GFR during the examination

Correlation

Variable coefficient () P value
Age at the time of donation 0.568- 0.001
Age at the time of study 0.654- <0.001
Distance from nephrectomy 0.324- 0.08
Duration of hospitalization for surgery 0.238- 0.205
Systolic blood pressure at the time of donation 0.12 0.528
Diastolic blood pressure at the time of donation 0.072- 0.707
Systolic blood pressure at the time of study 0.042 0.824
Diastolic blood pressure at the time of study 0.039 0.837

Table 3. Relationships demographic variables with GFR at the time of the

study
Variable Grouping  No. (%) Mean+SD P value
Men 27(90) 76.73 £18.8
Gender 0.025
Women 3(10) 58.99 + 3.6
Right 2(6.7) 66.02 +31.23
Kidney donation side 0.868
Left 28(93.3) 75.59+18.17
Relationship with the ~Unrelated  26(86.7) 76.85 + 19.16
0.044

receiver Relative 4(13.3)  62.62 +7.82

cotransporter-2 (SGLT2). In healthy adults, 5.5-mmol
daily glucose excretes in the urine through canals and
the glomerulus. However, 99% of glucose is absorbed
through the bloodstream. However, the capacity of glucose
reabsorption is limited in urine. In renal disease or kidney
donors, fasting blood glucose cannot be as a kidney damage
index, and thus the glucose tolerance test should be used
to detect kidney damage (16-18). Results of the present
study indicated that fasting blood sugar did not change
significantly before and after donation, but the glucose
tolerance test indicated a significant increase during the
study compared to the donation time. It seems that kidney
donors need more time for excretion of excess glucose into
the urine. Therefore, those who donate kidneys should not
eat a high-carbohydrate diet.

On average, GFR calculated in donors in different
studies is about 75-85% of similar values in people with
two kidneys (13). In the present study, the GFR was 74.86%
during the study compared to the pre-donation. In a study
by Ibrahim et al, it was 76% that was a compensatory
increase in residual rental GFR associated with younger
age during donation, longer time after donation, and
greater GFR during donation (3). GFRs of donors were
affected by various factors. In a multivariate analysis by
Tsai, older age during donation and follow-up were risk
factors of the GFR (10). In a study by Costa-Moreira et
al, there was no evidence suggesting a rapid decline of
GFR, rather than effects of age, after its initial decline
(12). In a study by Meier-Kriesche et al, the higher GFR
during the donation was the only significant factor in
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reducing the GFR (11). In our study, male gender and no
relative kinship with recipients had significant and direct
association with GFR; however, age during donation and
examination had negative statistical correlation with it. It
should be noted that the ability of kidneys to respond to
acute changes in fluid and electrolyte decreases at older
age; and the elderly patients might have unusual and non-
specific symptoms of renal dysfunction and lack of fluid
and electrolyte balance (19). Inviting donors to study and
follow up is very difficult. Donors, who are not tracked, may
have dire consequences. Therefore, the actual incidence
of consequences cannot be determined. Donors need
eligibility criteria for donations; hence, comparing them to
the general public cannot be valid. No control group was
selected in the present study due to the small number of
donors and limited references of study. In general, results
indicated that renal function in the present study and
previous studies was maintained at an acceptable level and
did not progressively decrease. Due to the small sample
size and the necessity of using bivariate statistical tests, the
effect of increasing age on renal function and the inability
to separate age effects from effects of interval between
donation and time of renal function re-evaluation as well
as the lack of appropriate control group, our study results
indicated differences between two periods and should not
be considered as a final result.

Conclusion

The results of this study showed that residual renal function
of donors decreased significantly about seven years after
the donation. Kidney transplantation centers need to take
all care measures by setting up an electronic registration
system to monitor changes in health. Although the
residual renal function of donors significantly decrease,
studies should follow up a greater number of donors with
a proper control group.

Limitations of the study
It was a single-center study. All donors did not respond to
our call.
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