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Immunologically different types of glomerulopathies show varied symptoms and 
clinical courses. Unlike in lupus nephritis, repeated biopsy is rarely performed in 
cases of mesangial glomerulonephritis. We reviewed 200 cases wherein rebiopsy 
was performed in patients with diagnosed mesangial glomerular pathology over 
a 30-year period and analyzed the symptoms follow-up in these cases. Further, 
we evaluated the morphological changes between the first and final biopsies to 
identify cases of histological progression and histological remission and examined 
the correlation between such changes and clinical symptoms. The time between 
the first and last biopsies ranged from 7 months to 35 years. The most common 
for the  initial biopsy was nephrotic syndrome, followed by non-nephrotic pro-
teinuria; other symptoms occurred rarely. Histological progression occurred at 
various stages of observation, ranging from within a few months to after several 
years. Histological progression and remission were detected in 118 and 3 pa-
tients, respectively, whereas there was no difference in morphological findings be-
tween the first and last biopsies in 79 patients. Rebiopsy is useful in patients who 
do not respond adequately to treatment, and especially in those with increased 
clinical symptoms. Moreover, electron microscopic examination is necessary to 
discover early signs of histological progression.
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Introduction

In general, it is difficult to determine the progno-
sis of diseases characterized by mesangial pathologies. 
In the  last several years, the  notion of  “mesangial 
glomerulonephritis” [1, 2, 3, 4, 5] has been replaced 
with “IgA nephropathy” [6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16], “IgM nephropathy” [17, 18, 19, 20, 21], 
or “IgG nephropathy” [22] based on immunologi-
cal examinations. The common morphological char-
acteristics in all 3 nephropathies are the  increase in 
the number of mesangial cells (four and upwards) and 
the  presence of  deposits in the  mesangium. There-

fore, the term “mesangial glomerulonephritis” is still 
used in the histological or electron microscopic eval-
uation, and the final diagnosis is based on immuno-
fluorescence examination. The number of mesangial 
cells evaluated on histological examination should 
be verified by the  electron microscopic examina-
tion. The same applies to the quantitative evaluation 
of the matrix, which is a pre-requisite in the exam-
ination of preparations impregnated with silver salts 
in the Jones method.

All immunologically differentiated types of  glo-
merulopathies have a  variety of  clinical symptoms 
including microhematuria, proteinuria, and nephrot-
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ic syndrome, which may occur in different combi-
nations. Moreover, the clinical course of  the disease 
varies. While some patients may have an unfavorable 
early stage of the disease, other patients may not ex-
hibit clear signs of deterioration for several years.

Unlike in lupus nephritis [23, 24, 25, 26, 27, 28, 
29], rebiopsy is rarely performed in the case of me-
sangial glomerulonephritis and focal segmental glo-
merulosclerosis. Therefore, we evaluated the efficacy 
of rebiopsy in the case of mesangial glomerulopathy 
[30, 31, 32, 33, 34, 35, 36, 37, 38, 39].

This study aimed to evaluate the efficacy of repeat-
ed biopsy in the case of mesangial pathology where 
anticipated treatment results were not obtained, es-
pecially those with deteriorating conditions.

Material and methods

We reviewed 200 cases of  rebiopsy performed in 
patients with diagnosed mesangial glomerular pa-
thology over 30 years. In this period, mesangial glo-
merulonephritis was diagnosed in 1650 out of 5119 
examined patients. Among 200 cases, 124 and 76 
were adults aged 19-63 years and children aged 2-18 
years, respectively. The  largest groups among adult 
men, adult women, boys, and girls were aged 19-32, 
41-50, 12-17, and 11-16 years, respectively.

Kidney tissue samples were subjected to histolog-
ical, electron microscopic, and immunofluorescence 
examination. Paraffin-embedded tissues were stained 
with hematoxylin and eosin and impregnated with 
silver salts according to the Jones method, and PAS 
reaction was performed. In some cases, Masson’s 
stain was used.

Frozen sections were subjected to direct immuno-
fluorescence reaction with antibodies against IgG, 
IgA, and IgM immunoglobulin classes; C3, C4, and 
C1q of  the  complement system; and fibrinogen. In 
most cases, electron microscopic examination was 
performed.

It was not necessary to obtain ethical consent or 
patient consent for this study.

Statistical analysis 

Due to the lack of normality of age structure and 
of the time between the first and last biopsy, non-para-
metric tests were used for the  analysis. To verify 
the  significance of differences in the  length of  time 
between the first and last biopsy, the Mann-Whitney 
test was used to compare two groups. To examine 
the  correlation between the  age and the  time be-
tween the first and last biopsy, Spearman’s rank cor-
relation coefficient test was used. A p-value <0.05 
was considered statistically significant. Statistical 
calculations were performed using the STATISTICA 
13.3 (StatSoft) statistical package.

Results

The diagnosis of mesangial glomerulopathy based 
on histological examination (Figs. 1 and 2) was con-
firmed with the immunological examination and, in 
most cases, with the  electron microscopic examina-
tion (Figs. 3, 4, and 5).

Immunofluorescence examination revealed 
the presence of IgM (78%), IgA (57%), IgG (21%), 
C1q (71%), C3 (43%), and C4 (28%). On the other 
hand, IgA and C3 predominated in patients who did 
not undergo repeat biopsy (1305 cases).

Out of 200 patients who underwent rebiopsy, his-
tological progression was observed in 118 patients 
with a  significant increase in the  mesangial matrix 
and various degrees of interstitial lesions such as in-
flammatory infiltrates and fibrosis. Out of  118 pa-
tients with histological progression, 74 and 44 were 
adults and children, respectively. There was no differ-
ence in intensity of changes between the first and last 
biopsy in 79 patients, of whom 43 and 36 were adults 

Fig. 1. Glomerulus with a significantly increased number 
of cells in most mesangial areas. HE staining, magnifica-
tion 400×

Fig. 2. Renal glomerulus with an increased number of cells 
in some mesangial areas with a segmental sclerosis. HE 
staining, magnification 400×
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and children, respectively. Three adult patients were 
diagnosed with remission.

The intensity of  changes indicating histological 
progression varied. These cases had distinct sclero-
sis, often with segmental sclerosis of some glomeruli. 
Moreover, interstitial changes (fibrosis and lympho-
cytic infiltration) of various intensity were detected in 
3 patients. These changes were detected in 4 patients 
within 7-12 months.

These low-intensity changes were seen in 25 pa-
tients. In 4 cases, changes were detected only in 
the  electron microscopic examination and consisted 
of a slight increase in the matrix in some mesangial 
area. These low-intensity changes were detected 4 to 
25 years after the first biopsy.

A decrease in the number (to the normal range) 
of mesangial cells was considered as a sign of histo-
logical regression (Figs. 6 and 7). Additionally, we 

noted that the deposits visibly decreased or were not 
observed in an electron microscopic examination for 
these patients.

The time between the first biopsy and the biopsy 
showing histological progression varied from a  few 
months to 35 years (in 1 patient). In adults and chil-
dren, histologic progression was most often (in 41 
persons) observed after 2-8 years and 3-10 years, re-
spectively.

Fig. 3. A piece of glomerulus with an increased number 
of mesangial cells (4) and numerous deposits. Electron mi-
croscopy, magnification 4000×

Fig. 4. Glomerulus with significant increased amount of 
mesangial matrix (indication of severe progression). Jones 
staining, magnification 1000×

Fig. 6. Unchanged glomerulus (indication of regression). 
HE staining, magnification 400×

Fig. 5. Glomerulus with profuse deposits and a significant-
ly increased amount of mesangial matrix (indication of pro-
gression). Electron microscopy, magnification 4000×
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The follow-up of  patients without histological 
progression varied from a  few months to 30 years, 
and for patients with histologic remission, it was 11, 
20, and 21 years. A lack of histological progression in 
adults was most often found (in 30 patients) within 
a few months up to 7 years and in children (17 pa-
tients) after 1 to 6 years. The  longest follow-up in 
two 15-year-old children was 11 years. For adults, it 
was between 12 and 35 years.

The recommendation for repeat biopsy in pa-
tients who showed progression was most frequent-
ly because of a lack of improvement or an increase 
in clinical symptoms (increased proteinuria, poorer 
control of  hypertension). For these patients with 
progression after rebiopsy, the  most frequently 
observed clinical symptom was the nephrotic syn-
drome (in 57 patients: 23 adults and 34 children), 
followed by non-nephrotic proteinuria (in 35 pa-
tients: 30 adults and 5 children), non-nephrotic 
proteinuria and microhematuria (in 13 patients: 
11 adults and 2 children), non-nephrotic protein-
uria and hypertension (in 8 adult patients), isolated 

Fig. 7. Unchanged glomerulus (indication of regression). 
Electron microscopy, magnification 4000×

microhematuria (in 3 patients, including 2 adults), 
and the  nephrotic syndrome and microhematuria 
(in 2 children).

In patients without progression, the most frequent 
symptom for a biopsy was the nephrotic syndrome (in 
33 patients: 14 adults and 19 children). In rare cas-
es, the  following symptoms were detected: non-ne-
phrotic proteinuria (in 17 patients: 15 adults and  
2 children), non-nephrotic proteinuria and microhe-
maturia (in 9 patients: 7 adults and 2 children), non-ne-
phrotic proteinuria and hypertension (in 9 patients: 
8 adults and 1 child), isolated microhematuria (in  
7 patients: 6 children and 1 adult), microhematuria 
and hypertension (in 3 patients, including 2 adults), 
and the nephrotic syndrome and microhematuria (in 
1 child).

In the 3 patients identified with regression, the fol-
lowing symptoms were diagnosed: the nephrotic syn-
drome, non-nephrotic proteinuria, and micro-hema-
turia and non-nephrotic proteinuria in one patient 
each. The  independent variables (predictors) were 
age and gender. The dependent variable was the time 
between the first and the last biopsy.

Age was found to be significant (p  =  0.0287) 
for the  time between the  first and last biopsy in 
the  group without progression and with nephrotic 
syndrome (Table I). For the  time between the  first 
and the last biopsy in the group with progression, age 
(p = 0.0188) was found to be significant (Table II).  
For the  time between the  first and last biopsy in 
the  group with progression for proteinuria, gender 
(p = 0.0192) and age (p = 0.0090) were found to be 
significant. For men, the time between the first and 
the last biopsy is on average longer by 5.39 ±2.19 
years than for women, with the other variable being 
constant.

Increasing the  age of  the  examined patients by 
one year prolonged the period between the first and 
the  last biopsy on average by 0.23 ±0.08 years, 
with the  other variables being constant. Age has 
a  greater influence than gender in the  period be-
tween the first and last biopsy (Table III). Similar-

Table I. Results of forward multiple regression for the time between the first and last biopsy in the group without pro-
gression for the nephrotic syndrome

Without progression, NEPHROTIC SYNDROME
Summary of regression of dependent variable: Time between the first and last biopsy [years]

R = 0.430; R2 = 0.184; Corr. R2 = 0.130;
F(2.30) = 3.39; p < 0.0469; Standard error of the estimate: 6.95

n = 33 b* Std. error with b* b Std. error with b t(30) p

Absolute term     7.761 4.343 1.79 0.0840

Gender –0.154 0.166 –3.469 3.735 –0.93 0.3604

Age 0.382 0.166 0.240 0.104 2.30 0.0287*
* statistically significant, p < 0.05
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ly, in the  group of  patients with progression, for 
the symptom of proteinuria only, there was a signifi-
cant positive correlation of moderate power between 
the  age of  persons and the  time between the  first 
and the last biopsy.

Discussion

The clinical image was variable in the  group 
of  patients who underwent a  repeat biopsy. How-
ever, a majority of the patients including those with 
progression and those who were not diagnosed with 
intensified morphological changes had nephrotic syn-
drome.

Most patients with IgM nephropathy had unfa-
vorable clinical results, suggesting that repeat biop-
sy is necessary. It should be stressed that in 4 cases 
of  progression, a  distinct intensification of  changes 
was observed within 7-12 months following the first 
biopsy, and in the  9 other cases, the  changes were 
seen 10-25 years later, with stable or gradually in-
creasing intensity of clinical symptoms.

In the group of patients without progression, in-
creased intensification of clinical symptoms was not 
observed with an increase in the time since the first 
biopsy. The lack of satisfactory treatment results sug-
gests that repeat biopsies are important to rule out 
progression.

In addition, our results highlight the necessity to 
perform an electron microscopic examination. In this 

study, 8 cases had an early stage of  sclerosis, which 
is imperceptible in histological examination. Electron 
microscopic examination becomes indispensable, es-
pecially when it facilitates modification of treatment 
which may halt the histological progress of sclerosis.

Since the  number of  patients with low intensity 
of morphological changes is small, we cannot make 
any binding conclusions, but it suggests a possibility 
of effective control of changes. There have been few 
reports on this in the literature.

In conclusion, repeat biopsy is recommended in 
every case where the clinician does not see effective 
treatment results. Moreover, clinicians should not 
rely on the intensity of clinical symptoms since, in this 
study, we observed progression regardless of the clin-
ical symptoms. Reports on rebiopsies in cases of me-
sangial glomerulonephritis in recent years have been 
few, and sometimes the study cohort was small.

In the  cases presented by us, the  morphological 
image (light and electron microscopic images) was 
the same (cell proliferation and deposits in the me-
sangial areas, in the case of histological progression, 
an addition to the mesangial matrix) – a typical pic-
ture of  mesangial glomerulopathy. In recent years, 
the terms “mesangial inflammation” and “glomeru-
lopathy” have been used less frequently. They were 
replaced with a description of the nature of the de-
posits – IgA, IgM, IgG nephropathy. In most of these 
studies, the  description of  morphological changes 
corresponds to mesangial inflammation (glomeru-

Table II. Results of forward multiple regression for time between the first and last biopsy in the group with progression

Progression

Summary of regression of dependent variable: Time between the first and last biopsy [years]
R = 0.256; R2 = 0.065; Corr. R2 = 0.049

F(2.115) = 4.03; p < 0.0204; Standard error of the estimate: 5.44

n = 118 b* Std. error with b* b Std. error with b t(115) p

Absolute term     3.709 1.160 3.20 0.0018

Gender 0.140 0.090 1.552 1.002 1.55 0.1241

Age 0.215 0.090 0.076 0.032 2.38 0.0188*
* statistically significant, p < 0.05

Table III. Results of forward multiple regression for the time between the first and last biopsy in the group with progres-
sion for the symptom of proteinuria

Progression, PROTEINURIA
Summary of regression of dependent variable: Time between the first and last biopsy [years]

R = 0.530; R2 = 0.281; Corr. R2 = 0.236
F(2.32) = 6.25; p < 0.0051; Standard error of the estimate: 6.37

n = 35 b* Std. error with b* b Std. error with b t(32) p

Absolute term     –4.227 3.497 –1.21 0.2356

Gender 0.372 0.151 5.395 2.187 2.47 0.0192*

Age 0.419 0.151 0.233 0.084 2.78 0.0090*
* statistically significant, p < 0.05
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lopathy), but often apart from them, there are also 
descriptions corresponding, for example, to membra-
nous nephropathy [16].

The clinical nature and prognosis of these glomer-
ulopathies are generally different from those of me-
sangial glomerulopathy. Therefore, it is necessary 
each time – apart from the  immunomorphological 
result included in the name of nephropathy – to de-
fine the morphological character – absolutely includ-
ing the result of electron microscopy [40].

Conclusions

The following conclusions of  the  study were 
drawn:
•	 There are serious difficulties in defining the prog-

nosis of  diseases characterized by changes in 
the  glomeruli of  the  kidney, histologically de-
scribed as mesangial glomerulopathy or mesangial 
glomerulonephritis.

•	 Our study showed that in these cases, there is 
no strict correlation between the stage of disease 
progression, the clinical symptoms, and the time 
between the  first and last biopsy. Hence, repeat 
biopsy is useful in cases where no deterioration 
of  the  clinical condition is observed, but only 
a  lack of  reaction to treatment and continuous 
clinical symptoms.

•	 To confirm disease progression, especially in 
the early stages, it is necessary to perform electron 
microscopic examination.

•	 Moreover, the results of immunofluorescence tests 
showed that the majority of patients requiring re-
biopsy had a high percentage of IgM, unlike 145 
patients without indications for rebiopsy who had 
a high percentage of IgA and C3.

The authors declare no conflicts of interest.

References
1.	Bhasin H, Abuelo J, Nayak R, et al. Mesangial proliferative 

glomerulonephritis. Lab Invest 1978; 39: 21-29.
2.	Brown EA, Upadhyaya K, Hayslett JP, et al. The  clinical 

course of mesangial proliferative glomerulonephritis. Medicine 
1979; 58: 295-303.

3.	Churg J, Sobin LH. Renal Disease. Classification and Atlas 
of Glomerular Diseases. Igacu-Shoin Tokyo, New York 1982; 
67.

4.	Garin EH, Donnely WH, Geary D, et al. Nephrotic syndrome 
and diffuse mesangial proliferative glomerulonephritis in chil-
dren. Am J Dis Child 1983; 137: 109-113.

5.	Heptinstall RH. Mesangioproliferative glomerulonephritis. In: 
Pathology of the Kidney. Little, Brown and Comp. Boston, To-
ronto 1983; 657-661.

6.	D’Amico G. The commonest glomerulonephritis in the world: 
IgA nephropathy. Quart J Med 1987; 64: 709-727.

7.	Yoshikawa N, Iijima K, Maehara K, et al. Mesangial chang-
es in IgA nephropathy in children. Kidney Intern 1987; 32: 
585-589.

8.	Silva FG, Hogg RJ. IgA nephropathy. In: Tisher CC, Bren-
ner BM. Renal pathology JB. Lippincott Comp. Philadelphia 
1989; 434-493.

9.	Suzuki J, Yoshikawa N, Nakamura H. A quantitative analysis 
of the mesangium in children with IgA nephropathy: sequen-
tial study. J Pathol 1990; 161: 57-64.

10.	Wayatt RJ, Julian BA. IgA nephropathy. N Engl J Med 2013; 
368: 2402-2414.

11.	Wągrowska-Danilewicz M, Danilewicz MA. Correlation be-
tween immnoexpression of CD44, alfa-SMA and CD68+ in 
IgA nephropathy and in mesangial proliferative IgA-negative 
glomerulonephritis. Pol J Pathol 2002; 53: 155-162.

12.	Darvill AM, Ballatdie FW. Mesangial autoantigens in IgA ne-
phropathy: matrix synthesis and localization. J Lab Clin Med 
2006; 147: 301-309.

13.	Nagae H, Tsuchimoto A, Tsuruya K, et al. Clinicopathological 
significance of monoclonal IgA deposition in patients with IgA 
nephropathy. Clin Exp Nephrol 2017; 21: 266-274.

14.	Dyga K, Jaszczura M, Adamczyk P, et al. Nephropathy in 
the course of IgA vasculitis – case report. Pediatr Pol 2018; 98: 
492-495.

15.	Habura I, Fiedorowicz K, Woźniak A, et al. IgA nephropathy 
associated with coeliac disease. Cent Eur J Immunol 2019; 44: 
106-108.

16.	Kitamura M, Obata Y, Ota Y, et al. Significance of subepithe-
lial deposits in patients diagnosed with IgA nephropathy. Plos 
One 2019; 14: e0211812. 

17.	Cohen A, Border W, Fong H, et al. Glomerulonephritis with 
mesangial IgM deposits. Kidney Int 1982; 21: 147-159.

18.	Lawler W, Wiliams G, Tarpey P, et al. IgM associated prima-
ry diffuse mesangial proliferative glomerulonephritis. J Clin 
Pathol 1980; 33: 1029-1038.

19.	Hirszel P, Yamase HT, Catney WR, et al. Mesangial prolifer-
ative glomerulonephritis with IgM deposits. Clinicopathologic 
analysis and evidence for morphologic transitions. Nephron 
1984; 38: 100-108.

20.	Salla H, Mustonen J, Pasternack A, et al. Clinical follow-up 
of 54 patients with IgM nephropathy. Am J Nephrol 1989; 9: 
124-128.

21.	Arias LF, Prada MC, Velez-Echeverri C, et al. IgM nephrop-
athy in children: clinicopathology analysis. Nefrologia 2013; 
33: 532-538.

22.	Sato M, Kjima H, Nabeshima K, et al. Primary glomerulo-
nephritis with predominant mesangial immunoglobulin G de-
posits – a distinct entity? Nephron 1993; 64: 122-128.

23.	Daleboudt GMN, Bajema IM, Goemaere NNT, et al. The clin-
ical revelance of repeat biopsy in lupus nephritis flares. Nephrol 
Dial Transplant 2009; 24: 3712-3717.

24.	Stoenoiu MS, Aydin S, Tektonidou M, et al. Repeat kidney 
biopsies fail to detect differences between azathioprine and 
mycophenolate mofetil maintenance therapy for lupus nephri-
tis: data from the MAINTAIN Nephritis Trial. Nephrol Dial 
Transplant 2012; 27: 1924-1930.

25.	Tesar V. Rare transformation in repeat renal biopsies suggests 
a different pathogenesis of segmental and global lesions in pro-
liferative lupus nephritis. Nephrol Dial Transplant 2013; 28: 
2929-2932.

26.	Zhang F, Gao E, Liang S, et al. A  case of  Switch from C3 
glomerulonephritis to proliferative glomerulonephritis with 
monoclonal IgG deposits Ann Clin Lab Sci 2018; 48: 528-533.

27.	Downie E, Diep J, Sungala N, et al. IgM nephropathy compli-
cated by cerebral venous sinus thrombosis: a case study. BMC 
Nephrol 2020; 21: 390.

28.	Pagni F, Galimberti S, Goffredo P, et al. The value of repeat 
biopsy in the management of lupus nephritis: an international 
multicentre study in a large cohort of patients. Nephrol Dial 
Transplant 2013; 28: 3014-3023.



337

Rebiopsy in the case of mesangial pathology

29.	Navares J, Ricse M, Goma M, et al. The value of repeat biopsy 
in lupus nephritis flares. Medicine 2017; 96: 1-8.

30.	Ahmad H, Tejani A. Predictive value of repeat renal biopsies in 
children with nephritic syndrome. Nephron 2000; 84: 342-346.

31.	Zhong Y, Xu F, Li X, et al. The evolution of morphological vari-
ants of focal segmental glomerulosclerosis: a repeat biopsy-based 
observation. Nephrol Dial Transplant 2016; 31: 87-95.

32.	Salwa-Żurawska W. Focal segmental glomerulosclerosis (FSG). 
The  value of  electron-microscopic examinations, significance 
of rebiopsy. Pediatria Polska 1993; 38: 13-16.

33.	Salwa-Żurawska W, Bortkiewicz E, Woźniak A, et al. Me-
sangial glomerulonephritis (GNMes) in children. Diagnos-
tic problems, usefulness of  repeated biopsy. Patologia Polska 
1994; 45: 291-298.

34.	Cheng IK, Chan KW, Chan MK. Mesangial IgA nephropathy 
with steroid- responsie nephrotic syndroma. Disappearance 
of  masangial IgA deposites following steroid-induced remis-
sion. Am J Kidney Dis 1989; 14: 361-364.

35.	Hotta O, Furuta T, Chiba S, et al. Regression of IgA nephrop-
athy: a repeat biopsy study. Am J Kidney Dis 2002; 39: 493-
502.

36.	Luo MN, Yao CW, Xu BH, et al. Continuation of  immuno-
suppresive treatment may be necessary in IgA nephropathy 
patients with remission of  proteinuria: Evaluation by repeat 
renal biopsy. Exp Ther Med 2014; 7: 553-559.

37.	Shen XH, Liang SS, Chen HM, et al. Reversal of active glo-
merular lesions after immunosuppressive therapy in patients 
with IgA nephropathy: a  repeat-biopsy based observation.  
J Nephrol 2015; 28: 441-449.

38.	Jullien P, Laurent B, Berthoux F, et al. Repeat renal biopsy 
improves the Oxford classification-based prediction of immu-
noglobulin A nephropathy outcome. Nephrol Dial Transplant 
2020; 35: 1179-1186.

39.	Connor TM, Aiello V, Griffith M, et al. The natural history 
of  immunoglobulin M nephropathy in adults. Nephrol Dial 
Transplant 2017; 32: 823-829.

Address for correspondence
Jakub Żurawski
Department of Immunobiology
Poznan University of Medical Sciences Poland
Rokietnicka 8 
60-806 Poznan, Poland
e-mail: zurawski@ump.edu.pl


