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–  (ANOVA),  
 – 2 . ,  

 
 

0.05 . 
3   

.   
3.1.  1-4  

 
.  

,  
.  139  

 
 (CKD-EPI).  43,5±1,5 ,   

 60 /1,73 2 , 60  
 (3.1.1- .).  

 3.1.1 –  139  
  

   
 

n – 139 I-II III-IV 
n-60 n-79 

,    43,5±1,5 42,3±1,2 
, 2  27,01±0,7 25,9±0,5 

 
, .  

173,1±3,4 175,7±2,9 

 
, . 

100,8±1,7 103,23±1,3 

,   133,36±10,12 309,92±24,16* 
,  140,68±3,11 120,8±3,01 

:         
I. 140-159/90-99 . 
II.  160-179/100-109 . 
III. 180/100 .  

 
12 (20%) 

19 (31,6%) 
29 (48,4%) 

 
18 (22,78%) 
18 (22,78%) 
43 (54,44%) 

: *- ( <0,05). 
 43,3±1,2 ,  

 60 /1,73 2 , 79 .  
.  

 
(1,2:1).  4-9 . 
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133,36±10,12 ,  - 309,92±24,16  (p<0,05) . 
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 3-5 . ,  
,  

. 
 
 

, 
,  

 (0,99±0.02  1,09±0,01 , <0,002, 
)  

 (96±41  115±44 , p<0,01 )  
 (3.1.2- .).  

 3.1.2 –  
 

 

  
(n-60) 

 
(n-79) 

< 

,  0,99±0.02  1,09±0,01 0,02 
,  0,98±0,02  1,0±0,023  

,  242±60 264±55  
 

, 2 
96±41 115±44 0,01 

 
  

0,43±0,12 0,47±0,15   

:  –  

,  
 

. 
 

,  
 (r=0,04; =0,67  r=0,04; =0,89 

),  (r=0,020; =0,93), 
 (r=0,076; =0,548)  

. 
,  

 
 (3.1.3- .).  
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85% . , 
 68.3%  (p<0.04). 

 3.1.3 –  
  

   
  

N  
n-60 

 
n-79 

P< 

  50 (85%) 54 (68,3%) 0,04 
 3 (5%)  4 (5,06%)  

 
  

5 (8,3%) 4 (5,06%)  

 
 

2 (3,3%) 17 (21,6%) 0,02 

:  –  

 
 (5%  5,06% 

 8,3%  5,6%, ).  
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 (21,6%),  
 

 3,3%  ( <0,02). 
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 5-  
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.  
 

. 



11 
 

 
3.1.1- . -   

. 

3.2.  
.   

 
,  

 
.  

,  
 (r=-0,49; <0,05, r=-0,59; <0,05, )  

 
 (r=0,58; <0,037)  

.  
. 

 
, ,  

 
 

.  
 

,  
:  
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 (n-79) 
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,  3,2±0,4 3,3±0,3  
  

,  
4,8±0,2 5,0±0,4  

  
,  

3,1±0,3 3,2±0,3  

, % 66±2,0 57±0,6 0,05 
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0,99±0.02 1,09±0,01 0,002 

  
,  

0,98±0,02 1,0±0,023  

 , 3 141,27±4,8 152,61±4,5 0,01 
 , 3   64,53±1,8 69,96±2,5 0,04 
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 [L. Gromadzi ski, P. Pruszczyk, 2014].  
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(3.2.2- .).  

 52 (32,7%) 
.  
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 [F. Savira et al., 2020].  

 3.2.2 –  
 

 

 
 

 
 

(n-60) 
 

(n-79) 
< 

 40 (66,6%) 47 (59,49%)  
 

: 
20 (33,4%) 32 (40,51%) 0,05 

» 13 (21,6%) 22 (27,84%)  
» 7 (11,8%) 6 (7,59%)  

» - 4 (5,06%)  
:  –  

 
 « »  

.  
 

(33,4%)  (40,51%) (p<0,05).  
 

 3.2.3- . 
. 

 3.2.3 –  
 

 ( ± ) 

 1  (n-60) 2  (n-79) P 
, 3 25,3±5,7 34,1±4,2 <0,05 

 0,80±0,06 0,87±0,05 <0,05 
 51,7±4,2 53,2±3,5  

A 64,7±4,1 62,5±2,4  
DT 195,40±21,1 241,74±38,1 <0,001 

IVRT  103,611±5,18 100,85±3,7  
E/e’ 10,8±0,11 11,1±0,11  

:  –  

 
 

 (25,3±5,7 
 34,1±4,2 p<0.05, ). 
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 147 ,  

 35,3  (18-62)  (3.3.1- .).  
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 3.3.1 –  
 

   n-147 
/   81/66 (1,2:1) 

  35,34 (18 – 62) 
  

./1,73 2 
 66,6 (22-144) 

 (n/%): 
- ; 
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64 (43,5%) 
63 (42,8%) 

: 
- ; 
-   

 
13 (8,8%) 
7 (4,7%) 

 

 

3.3.1- . -  147   
. 

:  – , IgA – IgA ,  – 
 – ,  –  

, ,  –  
. 

 (3.3.1-
)  ( ) 

73 (49,6%)  IgA  (IgAN) 37 (25,1%) .  
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[S. Rane et al., 2017; F. P. Schena, 1997; I. Rychlik et al., 2004]. 

IgA  
 [S. Rane  

., 2017; F. P. Schena, 1997; I. Rychlik ., 2004]. 
 

  
 6,25% ,  

    
 6% .  

 49,6% , 41,8%  
 14,5% . 

 
 50%,  38,1% .  

52,7%  
.  

 IgG - 49,6%, IgA - 25,1%  IgM 
- 25,3% .  

 
.  72,7%  

,  21,8% -  
.  

. 
 ,  

 
, : 

 IgG , IgA  
 (4626,08 ±1992,0  1680,5±162,5 

, , P<0.002) (3.3.2- .). , 
 IgM  II  

 (6548,54±550,2  1680,5±162,5 
, , P<0,001).  

,  IgG  IgM  IgA  
, ,  

 (P<0.01  P<0.006) . 
,  

,  
. IgM  

 (P<0,02).  
,  

 
 [E. P. McQuarrie et al., 2009; J. Berger, 1969]. II  III  
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 I  (81,5±14,7 
 105,3±35,9, , P<0,02)  (81,5±14,7  124,03±43,7 , 

P < 0,001). 

 3.3.2 -  
  

 I  
IgG (n=73) 

II  
IgA (n=37) 

III  
Ig  n=37) 

I-II 
P< 

I-III 
P< 

II-III 
P< 

 
, 

. . 

138,3±21,6 119,5± 
11,5 

136,0± 
21,0 

0,001  0,006 

 
, 

. . 

86,6±14,3 77,5±8,5 89,0±4,3 0,01  0,005 

,  142,7±18,7 136,7±18,4 139,8±17,0    
 
, 

 

29,31±2,5 13,8±8,5 23,8 ±19,9 0,009  0,03 

 
,  

4626,08± 
1992,0 

1680,5± 
162,5 

6548,54± 
550,2 

0,002  0,0001 

, 
 

7,5±2,5 5,1±1,1 9,27±4,3 0,001  0,0002 

,  50,19± 
11,5 

60,2±10,5 48,30± 
13,14 

0,01  0,006 

,  28,2±6,1 34,9±9,4 25,60± 
10,5 

0,02  0,004 

 
 

,  

100,2± 
18,5 

85,7±31,0 64,22± 
26,9 

 0,0004 0,02 

, 
 

81,5±14,7 105,3± 
35,9 

124,03± 
43,7 

0,02 0,001  

 6042,2± 
2507,8 

4197,8± 
1632,4 

6558,8± 
3110 

  0,02 

 
 

 (3.3.3- .).  
 40 (54,8%) , .  

.  
 10 (27,1%)  9 (24,4%)  
. IgG  

 40  33 (82,5%)  
,  
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 12,5% ,  
 (5%). 

 3.3.3 – Ig  
 

 

 
 

 

 
I  
IgG 

(n=73) 

II  
IgA 

(n=37) 

III  
Ig  

(n=37) 

< 
I  

II 

< 
I  

III 

< 
II  

III  
 

 
33 

(45,2%) 
27 

(72,9%) 
28 

(75,6%) 
0,05 0,05  

 
 
 

40 
(54,8%) 

10 
(27,1%) 

9 (24,4%) 0,05 0,05  

 
» 

33 
(82,5%) 

6 (60%) 5 (55,6%) 0,05  0,05  

» 3 (12,5%) 4 (40%) 3 (33,5%) 0,05 0,05  
» 2 (5%) - 1 (11,1%)    

,  IgA  
 (60%),  - 

 (40%) . , IgM  
 

 (55,6%),  -  
(33,8%)  

 –  (11,1%) .  
 

 (A),  
 (3.3.4- .).  

 3.3.4 –  
  

 I  
IgG (n=73) 

II  
IgA (n=37) 

III  
Ig  (n=37) 

I-II 
P <  

I-III 
P<  

II-III 
P<  

, 2 35,6 ± 3,6 26,4 ± 2,4 27,8 ± 2,7 0,05   
E/A,  0,6 ± 0,03 1,17 ± 0,02 1,13±0,04 0,05 0,05  
DT,  218,04± 

32,09 
181,3± 
23,8 

184,5± 
33,4 

0,05 0,05  

IVRT,  101±9,7 84,5 ± 12,7 88,2 ± 5,0 0,05   
E/e´ 11,9 ± 0,9 7,1±1,3 7,52±0,7 0,05 0,05  

  2,8 ± 0,2 2,4 ± 0,1 2,6± 0,1    
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 E/A  0,6±0,03 ,  
 

,  
 E/A  1,17±0,02  1,13±0,04, , 

. . ,  
 

. ’ 11,9±0,09 IgG  
 

. ,  
 (218,04±32,09 

 181,3±23,8  184,5±33,4 , ),  
 101±9,7  (101±9,7  84,5±12,7  

88,2±5,0 , ). 
IgG  

 ( ) .  
 

,  20%  
. ,  

 3  (3.3.5- .).  
 3.3.5 –  

 

 
 

I  
(n-18) 

II  
(n-41) 

III-IV  
(n-14) 

 
 PLA2R  

 (n-34) 
9 (26,4%) 17 (50%) 8 (23,6%) 

 
, . . 

123,2±6,9 
(109,3-137,1) 

133,5±4,4 
(124,5-142,5) 

143,9±7,6 * 
(128,5-159,2) 

 
, . . 

76,1±3,5 
(69,1-83,1) 

82,6±2,2 
(78,1-87,1) 

90,7±3,8 * 
(82,9-98,4) 

,  84,8±12,4 102,7±8,2 119,2±14,0* 
 ,  4606,5±876,9 6284,0±581,0 6709,4±994,3* 

,  49,5±1,3 46,9±9,9 47,0±10,2 
,  25,8±5,4 24,8±6,9 23,0±6,9 

 I  19 
(26%) ,  - II  41 
(56%),  III-IV  13 (18%) 

  
 

 (65,4%) ,  
 (86,3%) . , 

,  
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.  
,  

,  
:  119,2±14,0  

 (p<0,05),  – 6709,4±994,3  (p<0,05),  – 
143,9±7,6 . . ( <0,05). 

 ( 50% )  
 3,4% . AntiPLA2R  

 52 (71,3%) .  
,  

 
,  

 
. .  

,  
 
 

/e’  (3.3.6- .).  

 3.3.6 –  
 

 

 
 

 

 
 

 

 < 95%  

1 2 0,068 -,070 2,503 
3 0,000 1,680 4,922 

2 1 0,068 -2,503 ,070 
3 0,002 ,676 3,493 

3 1 0,000 -4,922 -1,680 
2 0,002 -3,493 -,676 

,  
. 

 I  III, II  III  
 (95%  (1,6-4,9)  (0,6-3,4), 

 p<0,001).  
 

,  
E'  

 E/e'  (3.3.2- ). 
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.  

 
.  

 
 

 
3.3.2- . -  

 
 

. 
 

 
3.3.3- . -  

 
 

.  
 

,  
 

,  
 E/e'  

,  
 (3.3.3- ).  

 
 

 -  
,  

 J. Fort, (2005) . 
,  

 ( ),  ( ) ,  
 (3.3.7- .).  

 3.3.7 –  

  
 

r2 p< 

 
 

 0,42 0,002 

 
 

 
 

0,34 0,01 
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.  

  C. Tsioufis et al. (2002), F. Yu et al., (2010)  
,  

. ,  
 (r-0,42, p<0,002), ,  

(r-0,34, p<0,01) .  
 IgA  

. . (2015) 
. ,  

 
 

 (3.3.8- .)  
 (r2-0,31, p<0,03  r2-0,32, p<0,02, ). , 
,  

. 

 3.3.8 –  
 

 
 

 
 

r2 p< 

DT  0,31 0,03 
IVRT  0,32 0,02 

: DT –  
; IVRT - . 

,  
,  

 [F. Savira et al., 2020].  
 

,  - 
 [B. P. Sandhir et al., 2019].  

. 
 
 

. 
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SUMMARY 
of the thesis of Aiypova Dinara Aalyevna on «Heart remodeling in patients with 
glomerulonephritis» for the degree of candidate of medical sciences in the 
specialty 14.01.04 – internal diseases 

 
Key words: glomerulonephritis, echocardiography, left ventricular diastolic 

dysfunction, percutaneous intravital nephrobiposia, left ventricular remodeling, 
membranous nephropathy. 

Object of study: the first stage of the study included 139 patients with 
glomerulonephritis and CKD stages 1-4. The second stage of the study included 147 
patients with morphologically confirmed glomerulonephritis.  

Subject of study: assessment of the clinical significance of heart remodeling 
processes in patients with glomerulonephritis. 

Subject of research: patients with glomerulonephritis. 
Purpose of the study: determination of left ventricular remodeling and 

diastolic dysfunction in patients with glomerulonephritis. 
Research methods: routine examination, diagnostic (echocardiography, 

doppler echocardiography, nephrobiopsy), statistical. 
The results obtained and their novelty. Eccentric LVH has become a 

common type of remodeling and an unfavorable prognostic factor among patients 
with CKD C3-4. The incidence of LV diastolic dysfunction was directly related to 
the stage of CKD. The development of LV diastolic dysfunction was reliably 
detected in membranous nephropathy stage III-IV. The relationship between the 
development of arterial hypertension and tubular atrophy / interstitial fibrosis was 
found to be more than 50%, which is a predictor of LVH. The deposition of IgG 
deposits are systemic in nature and affect the function of the heart, the development 
of LV diastolic dysfunction in patients with glomerulonephritis, which is a risk 
factor.  

Recommendations for use: the results of this study are recommended to be 
introduced into the practice of all specialized medical and preventive institutions of 
the Republic, as well as into the training program for clinical residents and the cycles 
of postgraduate training of doctors. 

Applications: internal medicine. 


