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Цель. Изучить состояние здоровья живых доноров почки на основании  степени восстановления 
функции почки и общего физического статуса донора. 

Материал и методы. 37 родственных доноров почек перенесли нефрэктомию в период с 2014 по 2017 
год. Средний возраст составил 48,3±9,7 года (М±σ), мужчин было 19 (51%), женщин – 18 (49%). В позднем 
послеоперационном периоде (1,9±1,1 года (М±σ)) изучали уровни протеинурии и скорости клубочковой 
фильтрации (СКФ). Качество жизни доноров почек оценивали с помощью опросника Medical Outcomes 
Study-Short Form-36.

Результаты. Средняя СКФ до операции составила 78,9±24,5 мл/мин на 1,73 м2 и снизилась до 
49,8±11,2 мл/мин на 1,73 м2 на 2-е сутки после операции. При выписке (15,2±7,0 LYZ) средняя СКФ уве-
личивалась до 53,4±8,0 мл/мин на 1,73 м2 и практически достигла предоперационного уровня через 1,9±1,1 
года. Отмечено повышение креатинина и увеличение протеинурии в ранние сроки  с нормализацией  этих 
показателей в отдаленные сроки. Это свидетельствует о том, что единственная почка с нормальной функ-
цией способна компенсировать отсутствие контралатеральной. Кроме того, наше исследование показало, 
что в позднем послеоперационном периоде не было статистически значимой разницы ни по СКФ, ни 
по качеству жизни между донорами разных возрастных групп.  Таким образом, при адекватной селекции 
пары донор-реципиент на основе комплексного обследования, трансплантация почки является не только 
эффективным методом лечения терминальной стадии хронической почечной недостаточности, но и без-
опасна для здоровья и дальнейшей почечной функции донора.

Заключение. У прижизненных доноров отмечается постепенное восстановление почечной функции, 
согласно СКФ, при выписке (день 15,2±7,0) и в позднем послеоперационном периоде (1,9±1,1 года) прак-
тически до предоперационного уровня. Физический и психологический компоненты здоровья доноров 
разных возрастных групп были сопоставимы.
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Objective. To analyze the health status of living kidney donors based on the degree of restoration of the 
kidney function and the general physical status of the donor.

Methods. 37 related kidney donors underwent nephrectomy between 2014 and 2017. The average age was 
48.3±9.7 (М±σ) years, with 19 men (51%) and 18 (49%) women. In the late postoperative period (1,9±1,1 years 
(М±σ)), the levels of proteinuria, and glomerular filtration rate (GFR) were studied. The life quality of kidney 
donors was assessed using the Medical Outcomes Study-Short Form-36 questionnaire.

Results. The average GFR before the operation was 78,9±24,5 ml/min per 1.73 m2, and fell to 49,8±11,2 
ml/min per 1.73 m2 on the 2nd day after the operation. Upon discharge (15,2±7,0 day), average GFR increased to 
53,4±8,0 ml/min per 1.73 m2, and almost reached pre-operation levels 1,9±1,1 years after the operation. This suggests 
that a single normally-functioning kidney is capable of taking on the load from the missing kidney. Furthermore, 
our study showed that, in the late postoperative period, there was no statistically significant difference in either 
GFR or quality of life between the donors of different age groups (p>0.05). Our research showed that if adequate 
protocols are used for living donor selection, donor-recipient kidney transplantation is not only an effective method 
for treating terminal stage of chronic end stage of renal disease, but is also safe for health and the subsequent renal 
function of the donor.

Conclusions. In living donors, a gradual restoration of renal function is observed, according to GFR, at 
discharge (day 15.2±7.0) and in the late postoperative period (1.9±1.1 years), almost reaching the preoperative level. 
The physical and psychological health components of donors of different age groups were comparable.
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What this paper adds
For the first time, the degree and timing of restoration of the renal function after donor nephrectomy has been 
studied. The analysis of the life quality of intravital kidney donors in the late postoperative period has been 
conducted. It has been found that, subject to careful selection of donors, the renal function in the late postoperative 
period is restored almost to the preoperative level. There was no statistically significant difference between donors 
of different age groups in terms of life quality in the late postoperative period.

Научная новизна статьи
Впервые изучены степень и сроки восстановления функции почек после донорской нефрэктомии. Проведен 
анализ качества жизни прижизненных доноров почки в позднем послеоперационном периоде. Установлено, 
что, при условии тщательного отбора доноров, почечная функция в позднем послеоперационном периоде 
была восстановлена практически до предоперационного уровня. При этом не было статистически значимой 
разницы между донорами различных возрастных групп по качеству жизни в позднем послеоперационном 
периоде.

Introduction

Today, kidney transplantation is the method 
of choice in the treatment of patients with end-
stage chronic renal failure. The guiding principle 
in transplantology should be the preservation of 
the health of living organ donors and the need 
for further observation so that the potential 
adverse effects of living organ donation could not 
negatively affect the health and life of the donor 
[1, 2]. An integral indicator of the renal function 
of donors is the glomerular filtration rate (GFR) 
[3, 4, 5, 6, 7]

The International Organization for the 
Development of Recommendations “Improving 
the Global Outcomes for Kidney Diseases 
“(KDIGO), classifies GFR at three levels 
according to the safety indicators of a living 
kidney donor: ≥90 ml / min per 1,73 m2 as 
acceptable for kidney donation, <60 ml / min 
per 1,73 m2 as unacceptable, and 60-90 ml / min  
per 1,73 m2 as an intermediate level, when the 
decision should be individualized based on the 
age and other clinical factors [8]. Literature data 
describing long-term observations and results in 
living kidney donors with GFR in the range of 
60-90 ml / min per 1,73 m2 are limited [9].

In addition to GFR, another laboratory 
criterion that is commonly used to assess the 
renal function is the level of proteinuria [5, 7]. 
In addition, in studies of the health indicators 
of living kidney donors, the use of life quality 
assessment is becoming increasingly popular [1, 
6]. Numerous studies have used the Medical 
Outcomes Study-Short Form-36 questionnaire 
(MOS SF-36) to assess quality of life [1, 7]. It 
is worth noting that in assessing the life quality 
of living kidney donors, attention is not paid to 
the timing of restoring th kidney function, which 
requires further research.

Objective. To analyze the health status of living 
kidney donors based on the degree of restoration of 
the kidney function and the general physical status 
of the donor.

Methods

The data from 37 related kidney donors were 
retrospectively analyzed, who underwent  donor 
nephrectomy from 2014 to 2017 in the hospital 
surgery clinic of Zaporizhzhya State Medical 
University (Ukraine). We studied the dynamics of 
levels of GFR, proteinuria and creatinine in living 
kidney donors before surgery, 2 days after surgery, 
at discharge (15.2±7.0 days (M±σ)) and after 
1.9±1.1 years (M±σ). Donors visited the clinic for 
additional analysis of GFR and proteinuria. This 
time period was defined as a late postoperative 
period and corresponded to 1.9±1.1 years (M±σ). 
GFR was calculated using the Cockcroft-Gault 
formula [3, 4]. The results of clinical and labo-
ratory studies were interpreted according to the 
reference values of the biochemical laboratory of 
the Communal institution "Zaporizhzhya Regional 
Clinical Hospital".

The average age of donors at the time of surgery 
was 48.3±9.7 years (M±σ). There were 19 men 
(51%), 18 women (49%). Donors were divided into 
3 groups in accordance with the age classification 
of the World Health Organization (2015) [9]: young 
age (22-44 years – 8 (21%), average age (44-60 
years) – 24 (65 %), advanced age (60-75 years) - 5 
people (14%). 

In the laboratory study of kidney function in 
donors, all indicators were within the reference 
values, regardless of age.

The life quality of kidney donors was assessed 
using the MOS SF-36 questionnaire, consisting 
of 11 points, including 36 questions. The results 
were given in points (from 1 to 100) on 8 scales: 
physical functioning, the effect of the physical 
state on the role functioning, pain intensity, 
general health, life activity, social functioning, 
the influence of the emotional state on the role 
functioning, and self-esteem of mental health. 
The questionnaire allows formulating 2 basic 
generalized parameters: the physical and psycho-
logical components of health.

© A.O.  Nykonenko1 et al.  Health status of living kidney donors
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Statistics

The database was compiled in the Excel pro-
gram according to the primary documentation 
and the data of additional research methods in 
dynamics. All types of analysis were performed 
using the statistical analysis software packages Mi-
crosoft Office Excel 2003 and STATISTICA 6.0 
for Windows (StatSoft.Inc., USA) v.6.1 license № 
AXXR712D833214FAN5. 

To describe the frequency data the percentage 
was used. All quantitative characteristics in the work 
were presented using the distribution parameters of 
the descriptive statistics. 

To describe the selective normal distribution 
of quantitative traits, the mean value of the trait 
and the standard deviation (M±σ) were indicated. 
For a selective distribution of quantitative traits 
that differed from normal, the median (Me) was 
indicated, the lower and upper quartiles – 25% 
(LQ) and 75% (UQ). The first step in the analysis 
of the quantitative data was to analyze the type of 
their distribution.

To obtain a reliable assessment of the cor-
respondence of the studied phenomenon to the 
law of normal distribution, we tested the statistical 
hypothesis about the type of distribution, that is, 
whether the sample was selected from the general 
population in which the investigated trait has a 
normal distribution. According to the results of the 
analysis, one of the hypotheses was accepted:

– the null hypothesis that the distribution of 
the investigated trait in the general population cor-
responds to the law of normal distribution;

– the alternative hypothesis that the distribu-
tion of the investigated trait in the general popu-
lation does not correspond to the law of normal 
distribution.

The critical level of statistical significance in 
the work is taken as 0.05. If the obtained value of 
p for the statistical criterion was more than critical, 
then the null hypothesis was not rejected, that is, 
the distribution of the investigated trait was con-
sidered normal.

To check the form of data distribution, the 
Kolmogorov-Smirnov test was used. 

To compare the average data of independent 
samples, the unpaired t-test was used. Nonpara-
metric criteria were used to determine the signifi-
cance of differences in quantitative characteristics, 
the distribution of which differed from normal, 
and also for small samples. At the same time, the 
Mann-Whitney U-test was used to compare two 
independent samples. 

All qualitative features are presented in the form 
of contingency tables "2×2". To compare qualita-
tive characteristics, ordinal or nominal ones, the χ2 
criterion and the Fisher exact test were used.

Results

Immediately after nephrectomy, the function 
of the only one kidney deteriorated. GFR decreased 
from 78.9±24.5 ml / min per 1.73 m2 to 49.8±11.2 
ml / min per 1.73 m2, creatinine increased from 
84.5 22.6 to 145.5 24.4 proteinuria up to 0.23. 
At discharge (15.2±7.0 days), the average GFR 
increased to 53.4±8.0 ml / min per 1.73 m2, 
creatinine and proteinuria decreased. In the long 
term, all indicators were at the preoperative level 
(table 1, figure 1, 2). 

The analysis of the indicators dynamics of the 
kidney function in different age groups in the long 
term after nephrectomy was carried out. There 
were no statistically significant differences in GFR, 
creatinine, proteinuria between age groups in the 
aforementioned time periods (table 2).

When analyzing the life quality of kidney do-
nors in the long-term postoperative period (table 
3), no statistically significant difference between 
different age groups was revealed (p> 0.05).

Discussion

Some authors suggest that after nephrectomy, 
the risk of developing the renal failure in living do-
nors increases [10, 11]. Other authors point to a high 
relative and low absolute risk of the renal failure in 
renal allograft donors [3, 12, 13]. According to our 
analysis, renal function decreased on the 2nd day after 
surgery, but improved upon discharge and gradually 
recovered to normal levels in the late postoperative 

Table 1
Laboratory results of donor renal function before and after nephrectomy

Indicators,  measurement units Norm Before 
surgery

2 days after  
surgery

Discharge  
(15,2±7,0  days)

Late post-
operative period
 (1,9±1,1 years)

Urine protein content,  
g / l (Ме,  LQ, UQ)

Up  to 0,033 0,00  
(0,001-0,03)

0,23 
(0,09-0,33)

0,06 
(0,03-0,14)

0,01 
(0,001-0,03)

The level of creatinine in the 
blood serum, μmol / l (M±σ)

men: 61-115
women: 53-97

85,4±22,6 145,5±24,4 124,4±29,1 93,8±19,7

GFR, ml / solution / 
1.73 m2  (M±σ)  (М±σ)

> 90  78,9±24,5 49,8±11,2 53,4±8,0 74,9±22,5
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period (table 1, Fig. 1, 2). This suggests that a single 
kidney with normal function is able to compensate 
for the absence of contralateral one. This is consistent 
with the literature data indicating the safety of kidney 
donation provided that donors are carefully selected 
[5, 6, 7, 14, 15]. It should be noted that the average 
preoperative GFR in our sample was 78.9±24.5 ml / 
min per 1.73 m2, which corresponds to the intermedi-
ate level of KDIGO [8]. We have demonstrated that 
even in this group in the late postoperative period, 
GFR is restored almost to the preoperative level.

In addition, our study showed that there was no 
statistically significant difference in either GFR or 
quality of life between donors of different age groups 
(p> 0.05) in the late postoperative period (tables 2, 

0
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Before operation Second day after
operation

Extract Late period

Serum creatinine       GFR

Fig 1. Cr levels and GFR in living kidney donors in the post-operative period.

Fig 2. Levels of protein in the urine of living kidney donors.
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Table 2
The results of laboratory studies of the renal function of donors of various age groups in the late terms 

(1,9±1,1 years) after nephrectomy

3). Some literature cites data on an increased risk 
of developing the renal failure in elderly donors 
[16]. Other authors refute this point of view and 
prove the acceptability of living organ donors of 
the advanced age [17]. According to our study, the 
development of the renal failure in elderly donors 
was not observed 1.9±1.1 years after nephrectomy.

Thus, in case of adequate selection of the 
donor-recipient pair on the basis of a comprehensive 
examination, kidney transplantation is not only an 
effective treatment for the terminal stage of chronic 
renal failure, but also safe for the health and further 
renal function of the donor. However, further study 
of this issue is required with the inclusion of a larger 
number of respondents.

Indicators,  measurement units Norm Young age 
donors (n=8)

Middle age 
donors (n=24)

Advanced age 
donors (n=5)

Urine protein content,  
g / l (Ме,  LQ, UQ)

Up  to 0,033 0,00  (0,00-0,02) 0,00  (0,00-0,01) 0,00  (0,00-0,02)

The level of creatinine in the blood 
serum, μmol / l (M±σ)

men: 61-115
women: 53-97

93,5±20,9 91,7±21,6 92,3±20,3

GFR, ml / solution / 
1.73 m2 (M±σ)  (М±σ)

> 90  77,6±22,2 77,8±23,7 74,8±23,9

© A.O.  Nykonenko1 et al.  Health status of living kidney donors
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Table 3
Analysis of the life quality of kidney donors (questionnaire MOS SF-36) in the long-term 

postoperative period  (М±σ)

Note: differences are not statistically significant (p>0.05).

№ Grading scales Young age donors 
(n=8)

Middle age donors
(n=24)

Advanced age donors
(n=5)

1. Physical functioning 87,2±14,8 86,3±15,5 83,9±16,2
2. The influence of physical condition on the 

role functioning
94,4±11,0 93,8±11,6 91,7±12,5

3. Pain intensity 80,9±24,2 85,9±20,4 84,6±19,5
4. General health 70,1±24,8 71,1±26,3 69,0±25,4
5. Life activity 71,7±23,3 74,4±23,4 73,9±21,9
6. Social functioning 94,4±9,1 95,3±9,3 93,1±11,0
7. The influence of emotional state on the role 

functioning
92,6±22,2 91,7±23,6 92,6±22,2

8. Self-assessment of mental health 79,1±16,2 82,0±14,7 80,0±14,9
9.1 The physical component of health 51,3±6,7 51,5±7,1 50,6±7,2
9.2 The psychological component of health 54,2±7,9 55,2±7,9 54,8±7,5

Conclusions

In living donors, a gradual restoration of renal 
function is observed, according to GFR, at discharge 
(day 15.2±7.0) and in the late postoperative period 
(1.9±1.1 years), almost reaching the preoperative 
level. The physical and psychological components 
of the health of donors of different age groups were 
comparable.
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