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 1. -  
 

 
 

n , , 
n . (%) 

, 
n . (%) 

 ( ) I-III  113 31 - 65  
 

45,9±1,0  

67 (59%) 46 (41%) 

 ( ) 74 30 - 62  
 

45,2±1,2  

49 (67%) 25 (33%) 

 ( )  
ST  

 ( ) 

229 28 - 68  
 

51,1±1,0  

205 (90%) 24 (10%) 

 
 ( )  

 ( ) 

32 25 - 60  
 

46,4±12,1  

30 (97%) 2 (7%)  

 81 19  61  
 

45,2±12,1  

79 (99%) 2 (2%) 

: 529    
 

: ,  
; 

,  
; ,  

;  
; , ,  (  3 );  

;  
; ,  

;  
 ( )  (  3 );  

 ( );  
 ( ); ;  

; R2;  
. 

 
 

».  
 I .  

 ( ),  
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,  ( ),  
. II  

:  –  1 , 
 –  3 ,  –  6  

. III ,  –  6 
,  –  12 ,  –  13-47 
,  22,8±1,6 .  

 
).  

:  
 ( ),  

),  ( ), 
 ( ), ,  6-  

,  ( ).  
 VIVID 5  GE 

 2,5 , 
.  

 
.  

 ( ),  
 ( ),  

 Medilog 
FD 5  Oxford Instruments Medical  24 . 

 
 (H. Crawford et al., 

199; . Lown, 1971).  
 

Phillips.  15 ,  
 – 30  (G. Mancia et al., 

2013).  
 

 «Schiller AG» AT-104 
ErgoSpiro ,  2 .  

,  25 
 – ,  50  – ,  

 3  25 /50 , ,  
 (G. Balady et al., 2007)  

17  G. 
Borg (1970).  



14 
 

:  ( ) 
– .  

 – , 
1  (  

ST 1,5 ,  ST 1  
);  <1  

.  
 

: , . 
 ( )  

.  
, : 

 (VO2max) –  
; VE ( ); VCO2 (  

, ); RER (  
); VD/VT (  « »); 

 - : ,  
; VE/VCO2 slope -  

 ( . ., 2013).  
 

 ( ):  
 (VO2AT);  (WAT).   

 Wielch 
Alien ( ) ,  

 (G. Balady et al., 2007).  
.  

 6-  
 ( )  NYHA: I – 426-550 ; II 

- 301– 425; III - 151-300; IV – <150 .  6-  
,  

1 ,  6  
. , ,  

.  
 

 (S. Sakakibara, 1962).  
 4 .  

 10 . , 
 

,  
 (ISHLT) - The 



15 
 

Criteria Committee for the New York Heart Association. Nomenclature and Criteria for 
Diagnosis of Diseases of the Heart and Great Vessels Ninth Edition (1994).  

 
 

 
 

 Statistica 6,0  WINDOWS.  
-

.  ( ) ±  
 (SD) ,  

 – , .  
<0,05.  

 
.  

 t-  
,  – -

.  
 -  

,  - .  
 

, , 
 1  « »  

 «R», .  
 
 
 

  
 
 

 
 

 
 

,  
,  

 -  68,7±16,6%,  – 71,0±5,6%,  – 50,0±14,2%  
36,6±1,6% - .  

 
 

,  



16 
 

. ,  ( )  
 

 –  
 14% ,  70% 

.  
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, ,  
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, ,  
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,  
,  

 
,  

,  
 (  
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, ,  
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,  

 ( <0,05).  
 

 (  26%  10%) 
,  

 ( ) -  
0%  10%.  
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.  
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,  

, 
.  

,  
,  

.  
 
 

. ,  
.  

 
 4% ,  12% ,  

6%  10% .  
 

,  
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,  
 

.  
, .  (  

)  
 21 (32%)  65 ,  

 2 (2%)  88  ( <0,05).  
 8% ,  

 –  1% ,  
 

.  
 

, . 
230/120  34% 

,  –  16% ( <0,05),  
 (206,4±25,2 )  

,  (199,9±24,7 , <0,05).  
 

, :  
,  

 0 .  
,  

,  3  
 

 ( <0,05).  
, , 6 . 

 6  
,  

, .  
, ,  3  

,  6 
 ( >0,05), , 

 « »  
.  -  
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 6  
,  

.  
,  6 ,  

 
, , ,  

.  
 
 

  
 

, , , 
 ( , 

),  
 

.  
 

,  
.  

,  
, ,  

 ( <0,05).  
 2 ,  

 (72%  43%, , <0,05).  
 

, ,  
.  

 
)  (VO2max,  WAT) 

,  
 

230/120  ( <0,05)  6 
.  

 6  17%-21%  
 ( ),  

 
. 
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, 
,  

 
 (  

), ,  6-14  
.  

 3  
 

 (G. Balady et al., 2007)  
:  120 ,  200/100  

 100  3 .  
 3  

 24 ,  
 -  

 ( , )  
160/100 .  

3  
 

.  
3  

.  
,  

,  
.  

 
,  

, , 
 

 TIMI (C.M. Gibson et al., 1996)  
 MBG (S.J. Valero et al., 2008) –  2.  

 
 6-14 .  

 ( )  
. :  I 8  

,  II  9 – 10 ,  III 11 .  
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 2 –  
 

 

 
 

1  2  3  
 ( )  I  II  III, IV 

 
 TIMI 

TIMI 3 TIMI 2 TIMI 0 - 1 

 (myocardial 
blush grade, MBG) 

MBG 4 MBG 3 - 2 MBG 1 - 0 

 
 

 
-

 

 
 

 
  

 
 

 
 

 
 

  
, , 

 
 G. 

Curfman  

   

 
 

 

 
75  

 

 
50  

 

 
25  

 
 
 

 

 
 

 
 
 

 2-  

 
 

 
 2-  

 >50% 30%< <50% <30% 
 

 
 

 
 

     
 – : 

 I – 0 – 12 ;  II – 13 – 24 ;  III – 25 – 36 . 
 

,  
.  I  

,  1 ,  
II –  3  (1- ),  III –  

 6  (  2 ).  
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-
.  

 3  (  
 – ),  

,  
.  

 
 

;  
;  

 
.  

 
39% .  (61%)  

 
.  

 
 ( )  

 (  
).  

,  
,  7 (21%) 

 
,  
 100% . 

, ,  3-  
,  88%  

 78%  
 I .  

 
,  50% 

 
 – .  

 
).  « »  

»  
, , ,  

.  
,  2-  

,  3  85,7±3,7  
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117,2±5,8  ( <0,05), . ,  
 – 88,4±4,8  ( <0,05). VO2max  

 15,4±0,7  17,4±0,9  ( <0,05)  
,  – 14,5±0,8  ( <0,05).  

 VO2max ,  3  
,  

. ,  1 , ,  
 

 1 . 
 
 

 –  
:  

 
 

 
 3.  

 3 -  
 

 
M±SD 

 
 N=32 

 
 N=21 

 
N=3 

,  46,4±2,1 50,3±2,8 42,7±8,2 
  

n . (%) 
30/2 

94%/6% 
10/0 

100%/0% 
3/0 

100%/0 
 

), n . (%) 
19 (60%) 9 (90%)* 2 (67%)^ 

, n . (%) 13 (40%) 1 (10%)* 1 (33%)^ 
,  173,4±15,6 175,7±5,4 185,7±4,73^,^^ 

,  85,1±23,2 85,5±15,6 79,5±0,7^,^^ 
 ( ), 2 25,5±0,9 27,6±4,9 23,3±1,5^ 
: 

1. * <0,05 –  
; 

2. <0,05 –  
; 

3. ^^ <0,05 –  
. 

 
:  90% 

-
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.  2 , 1 – 

.  
, , ,  

 
 (  3, <0,05).  

 
,  « » , : 

 
62,9±4,4 ,  33,9±2,3% .  

  
 1  

,  UNOS 2:  
50 20% ; 

 VO2max<30% ;  
 VE/VCO2 slope>35;  VD/VT  
.  

 
 1 ,  

»  UNOS 2.  
 «R» 

(Development Core Team, 2007)  
, .  

 
 

 1  «  
» .  

,  
 1  12  

 1  
.  

,  
 (  

 100%,  82%)  
,  UNOS 2,  

.  
 

,  6  
, .  67% ,  

. 
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, 

,  
 

.  
 1  

, ,  
,  

. 
, 
 

,  
 

,  
.  

 
 ( ,  

, ), 
.  

 17-42  
, ,  

 - VE/VCO2 slope>35 -  7-
14% .  

 
.  

 6 , 1 , 
, ,  VO2max (p<0,05).  

 1 , ,  
,  

 
.  

1 ,  
, ,  

 
.  

.  
 

 38 
 21  61  (  44,6±12,1 )  1 

 47  4.  
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 4 – ,  
 

(M±SD) 
 

  I  II  III  
 10  69,5±17,4 63,7±12,4 65,2±3,3 

 68,0±13,3 70,8±15,6 77,9±7,0* 
 10   694,6±173,8 637,4±123,8 588,8±117,2 

 679,7±132,5 708,3±155,9 779,0±69,7* 

 
,  

 - 90,6±26,5 118,8±23,9** 

 - 137,5±11,1* 87,5±17,7*,** 

, 
VO2max,  

 - 16,7±3,6 19,9±4,0** 

 - 16,7±1,4 15,4±6,2* 

. 
<0,05 – . 

** <0,05 –  II . 
 

 (  
 10 ) , 

 
 VO2max)  

 ( . 4).  
,  6-  

,  (  
)  

 ( ).  
 10 

, , ,  
 137,5±11,1  II  87,5±17,7  –  III  (p<0,05)  

 VO2max  16,7±1,4  15,4±6,2  ( >0,05)  
.  

»  
 

.  
 

 VO2max  
,  

. 
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, -
,  «  

» .  1  88% 
, ,  

, .  
 1  36%  

.  
,  

.  
,  

,  
,  

 
,  

 VO2max . 
 3 , 

,  
 VO2max,  

.  1  
 

, .  
, . 

,  
 VO2max  3 ,  1 ,  

,  
.  

 
,  

,  
, ,  

,  
. 

 
 

, ,  
.  
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 5 772,9 . . . 
,  31.12.2013 .  

 1 .  9520 . .  606,4 . .  
 

 932 036,8 . .  
 
 
 

 
 

 
 
 

1.  
,  

,  
.  

,  
,  

: 230/120  
 70% ,  14%  

 2% . ,  
,  

 
, .  

 
 [18, 27, 28, 30].  

, ,  
,  

.  
, 
 

 –VE/VCO2 slope>35  RER>1  
 [9, 11, 27, 28, 30, 52, 74].  

 
 
 

, , 
,  
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,  (  
) [18, 19, 20, 

28, 30,66, 67].  
 
 
 

, . ,  
, 
 
 

.  
 

 [18, 19, 20, 54, 63].  
,  

 
,  

,  
 

. 
 
 

 [9, 13, 18, 76].  
2.  

 
.  

,  
,  

, ,  
,  

 [6, 7, 8, 10, 33, 34, 35, 53, 54, 61].  
 

,  6-
14 .  

 3  
:  120 , 200/100  

 100  3  [4, 12, 62].  
,  

,  
 6 , .  90%  
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,  
 [9, 13, 60]   

3.  
 1 , 

:  
50 20% ,  VO2max<30% 

,  VE/VCO2 slope>35, 
 VD/VT ,  

50  <20%  [9, 11, 15, 27, 28, 52, 
74].  

 
 1 , 

,  
.  

 100% [9, 11, 27, 28, 74].  
4. ,  

,  
 

,  
 (  

) [9, 23, 64, 72, 75].  
 
 

  
,  

 
 [9, 23, 64, 72, 

75].  
5.  

 – 
»,  

,  
 

 [1, 2, 3, 76, 77, 
78, 80, 81, 82, 83, 84, 85, 87,  1,  2].  

 
 

,  
 « »,  
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,  
» [30].  

6.  
, ,  

 30 ,  
, ,  

,  
 

 [4, 5, 6, 13, 16, 17, 18].  
7.  

 
 (  

 
) [36, 48, 68].  

,  
,  

,  
 
 
 
 

. ,  
88%  1  

, ,  
 36%  1  

 [41, 49, 50, 51, 55, 56, 57, 73].  
,  

 
,  

,   
, , 

 
 [42, 43, 45, 48, 58, 59, 68].  

 
 606,4 . .  

,  
 2  8  [36, 68]. 
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1. . 
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 10 ,  
 70% ,  

 150 .  
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- 15 ). , 
,  

 
 

 6-7  (3  - 20 ).  
 

 30%  
,  

 1 ,  55%  
.  

 4 
 (12  3 ).  

,  
 

 8  (3  - 25 
).  

2. , 
.  

 50%  
.  

 
 10 ,  100%  
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,  

. 
 

 4  (12  3  
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 1 
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, ,  6-14 ,  

.  
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 85%  
200/100  100  3 . 

 
 3 .  
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, ,  

.  
 

,  
,  (TIMI)  
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 6 ;  II ,  9 – 
10- ,  –  8 
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50%  (  
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 90%  ( ) .   



34 
 

4.  
.  

 6-  
. 200 ,  

.  6  >200  
 3-5 . 

 0  20 .  
 1  5 , 

 30 . ,  25  ( )  1 
 ( ), 1  10  (1  

,  100%  
 ( )  50%  

 ( ).  
 100% ,  

 85%, 
 ( ). 

 ( ,  
 

) ,  
.  

  



35 
 

 
 

 
 
1. , .  

 / . , . , .  // 
.-2005.- 12.- . 9-13. 

2. , .  
 / . , .  // 

.- 2007.- 2.- . 11-14. 
3. , .  (C )  

,  
 / . , .  // .- 2007.- 5.- . 51-55. 

4.  
 / 

. , . , . , . , .  // 
,  XY.– , 2010. – .77-78. 

5. , .  
 / . , . , 

.  // .- 2010.- 2 (09).- .64-74. 
6. , .  

 / . , .  // .- 2011.- 
1 (17).- . 19-26. 

7.  
 / . 

, . , . , . , . , . 
 // .- 2011.- 4 (11).- . 108-118. 

8. , .  
: , ,  / .  // 

.- 2011.- 9.- . 15-19.  
9. Sujayeva, V.A. The role of spiroergometry in selection of the patients with 

terminal heart failure for heart transplantation / V.A. Sujayeva, Y.P. Ostrovsky // 
. Special issue.- 2011.- C. 21-25. 

10.  ( )  
 / . , . 

, . , . , . , .  // 
.- 2011.- 10.- . 40-48.  

11. , .  
 / . , .  // 

.-2012.- 2 (24).- . 31-36. 



36 
 

12. , .  
 / . 

 // .- 2012.- 3(25).- . 49-56. 
13. , .  

 
 / . , . .- 

.- 2012.- 6 (25).- . 3-13. 
14. , .  

 / . , . 
 // .- 2012.- 10.- C. 71-76. 

15. , .  
 

 / . 
, .  //  

.- 2013.- 1.-  XV.- . 45-50. 
16.  

 / 
. ,. . , . , .  //  

. –2013.- 5 (30).- .3-11. 
17.  

 
 / . , 

. , . , .  //  
 Accomplishments of medical science in Belarus : .-

. . . 18 / . ,  « . 
.  .  »; .: .   ( . .) .  —  : ,  2013. — 

250 . : .2013.- . 47-48. 
18.  

 
 / . , . , . , .  // 

: . . 18 /  
. ,  « . . . »; .: .  ( . 

.) . —  : , 2013. — 250 . : . 2013.- . 46-47. 
19.  

 
 / 

. , . , . , . , .  //  
.- 2013.- 3 (28). . 3-11. 

20.  
 



37 
 

 
/ . , . , . , . , .  // 

. –2013.- 4 (29).- .51-63. 
21. , .  

 / 
.  // .- 2013.- 6.- . 44-49. 

22. , .  
 « »  / 

.  // .- 2013.- 9.- . 59-64. 
23. , .  

 // 
.  // .- 2014. - 1. - . 42-50 

24. , .  
 

 / . , .  // .- 2014.- 2 
(33).- . 59-68. 

25. , .  
 

 / .  // .- 2014.- 3.- 
. 53-58. 

26. , .  ( )  
 / . , . , . 

, . , . , .  // .- 2014.- 
4.- . 34-38. 

27.  / 
. , . , . , .  //  

.- 2014.- 4.- . 17-26. 
28.  

 / . , . , . , 
.  // .- 2014.- 5 (36).- . 41-59. 

29. , .  
 

 / . , . , . , 
. , .  / .- 2014.- 6.- . 7-13. 

30. , .  
 

 / .  // .- 2015.- 1 (38).- . 111-
121. 

31. , .  
 



38 
 

 / . 
, .  // .- 2015.- 3 (40).- . 101-107. 

32. , .  
:  / .  //  

.- 2015.- 2.- . 51-55. 
33. ., ., .  

 
 /  

.- 2015.- 3 (40).- . 89-100. 
34. , .  

 
 / . 

, .  // .- 2015.- 3.- . 101-107. 
35.  

 
 / . 

, . , . , .  // .- 
2015.- 4.- . 74-81. 

36. , . -
 
 

 / . , . , .  // 
.- 2015.- 4.- . 82-94.  

37. , .  
 / .  

// .- 2015.- 5 (45).- . 7-14. 
38. , .  

 
 / .  // .- 2015.- 9.- . 

58-66. 
 

 

 

1. , .  
 / . 

, .  //  V  
 22-23  2008 .- .- 2008.- . 211-213. 

2. , .  
 



39 
 

 / . , . , .  //  VII 
 " ", 24-

25  2012 .- 2012.- . 28-30. 
3. , .  

 / .  // .- 
 VII  "  

", 24-25  2012 .- 2012.- . 101-103. 
4. , .  

 / . 
 //  VII  

", 24-25  2012 .- 2012.-. . 103-106. 
5.  

/ 
. , . , . , . , . , . 

 / : .  
, - , 2013.- . – . 84 – 88. 

6. , .  
 

 / .  // -
 «  

», , 27  2013 .- . 194-197. 
7.  

 
 / . , . ,  

., .  // : 
. , - , . – 2013.- . 269-273. 

8.  
 / . , . , . , . , . 

 //  VIII , 
.  " : 

", , 23  2014 .- . 
156-159. 

9.  
 / . , . , 

. , .  //  
 

 «9- :  
», 23  2014 . .- . 326-330. 

 
 



40 
 

 
,  

 

1. , .  
 

 / .  //  
 I  III  

 20-21  2009.- .2009.- .37. 
2. , .  

 / 
. , .  //  IX  

 «  
»  

,  18-19  2011 .- 2011. . 55. 
3.  

 / . , . , . 
 //  IX  

 « »  
, 18-19 

 2011 ., .- 2011.- . 56. 
4. , .  

.- 
 II .- .- 2011.- 

5.- . 330-331.  
5. , .  

 / .  //  II  
.- .- 5 (18) 2011.- . 279. 

6. , .  
 

 / .  //  II 
 « »  V 

, 
XVIII  «  

».-  – 2011.- . 306. 
7. , . .  

 
 / .  //  IX  

 «  



41 
 

»  
,  18-19  2011 .- 2011.- . 127. 

8. Kazayeva, N.A. Effect of Regular Physical Training on the Left Ventricular 
Function in Patients with Metabolic Syndrome / N.A. Kazaeva, V.A. Sujayeva // 
Journal of Hypertension.- 2012.- Vol 30, e-Suppl. - P. 15.433. 

9. Sujayeva V. Effect of Physical Rehabilitation program on the Functional 
Status in Patients with metabolic syndrome / V. Sujayeva // Journal of Hypertension.- 
2012.- Vol 30.- e-Suppl. A.- P. 45.485. 

10. Sujayeva, V. The influence of Losartan on the pathogenetic mechanisms of 
metabolic syndrome / V. Sujayeva // Journal of Hypertension.- 2012.- Vol 30, e-Suppl. 
A, P. 45.490. 

11.  
 

 / . , . , . 
, .  // .  1-  
 « », 4-6  2013 ., .  

.- 2013.- 2(100),  2. – .45. 
12.  

 
 / . , . , . 

, .  // .  1-  
 « », 4-6  2013 ., .  

.- 2013.- 2(100),  2.- .61. 
13. Sujayeva, V.A. Changes in functional status of blood circulatory system in 

patients after orthotopic heart transplantation based on bicycle ergometry test / 
V.A.Sujayeva,  Y.P.  Ostrovsky //  Abstracts  of  the 9th International Congress of Update 
in Cardiology and Cardiovascular Surgery, March 21-24, 2013 Antalya, Turkey.- Vol. 
16.- Supp. I.- S. 95. 

14. Sujayeva, V.A. Psychoemotional disorders in patients with hypertension 
and metabolic syndrome / V.A. Sujayeva // Journal of Hypertension.- 2013.- Vol. 31.- 
e-Supplement A.- P. 07.224. 

15.  
 ST  

 
 / . , . , . , .  // . 

 III .- 20-21.02.2014 ., .- 2014.-
. 72-73. 

16.  
 

 / . , . 



42 
 

, . , .  // .  III  
 20-21.02.2014 ., .- 2014.- . 61-62. 

17. , .  
 / . , . , . 

 // .  III .- 20-
21.02.2014 . .- 2014.- . 23. 

18. , .  
 / 

.  // III .- 20-21.02.2014 ., 
.- 2014.- . 42. 

19. .  
 

 / . , . , . 
 // . .  

: ».- , 
11  2014 . –C. 57. 

20. , .  
 / 

. , .  // . .  
: ».-  

, 11  2014 . –C. 141. 
21.  

 
 

/ . , . , . , .  //  2-  
 « ».- -

, 4-6  2014 .- . 55. 
22.  

 / . , . , . , . , . 
, .  //  2-  

 « ».- , 4-6  2014 .- . 195. 
23.  

 / . 
, . , . , .  //  

-
 «9-  

: », 23  2014 . .- 
. 331-335. 

24.  
 / . , . , . , 



43 
 

. , .  // . . V  «  
»  IX  

,  «  
», XXI  

», 21-23  2014 ., .- 2014.- . 197. 
25. Sujayeva, V.A. Dynamical changes of the microvasculature at the different 

time after heart transplantation / V.A. Sujayeva // Abstr. ESC Heart Failure 20 May 
2014, Athens - Greece.- 2014.-  60621. 

26. Sujayeva, V. A. System inflammation and psychoemotional disorders in 
patients with hypertension and metabolic syndrome / V.A. Sujayeva // Journal of 
hypertension.-2014.- Vol 32, e-Supplement 1, e 162.- PP.03.12.  

27. Sujayeva, V.A. New approach to recipient’s selection for heart 
transplantation based on bicycle cardiopulmonary stress test data / V.A. Sujayeva, Y.P. 

strovsky // The Journal of Cardiovascular Surgery.- 2015.- Vol 56 Suppl 1 N2.- P. 
180. 

28. Sujayeva, V. The influence of cardiac rehabilitation on tolerance to 
physical loading and myocardial vascularization in patients after heart transplantation / 
V. Sujayeva // EuroPRevent 2015.- Abstr N 10025. P. 751. 

 
: 

1. :  
 / . . , . , . , . , . 
, . , . , . , . , 

. , . , . , . , . , . 
, . , . , . , . , . 

, . .- , 2005.- 410 . 
2.  

 « » /  
, . , .  , . , . , . 

-  2009.- . 153. 
3.  

 ( ). ;  
. . . . ( . , . , . , . 

, . , . , ) - .-  
, 2010. – 236 . 

4. :  / . , . 
, . , . , .  //.- : , 2010.- 158 

. 
5. , .  / . 

, .  // .: . ., 2009.- 128 .: .  



44 
 

6.  
; . . . 

 ( . , . , . , . , . 
).-  [ .] 2011, 196 .  
7.  

 / . , . 
, . , . , .  // .- 

 157 11 12.- .  28  2012 .- , 2012. – 
13 . 

8.  
 ST  

. ; . . .  ( . 
, . , . , .  - . –  « », 

2013. – 64 .  
9.  

.  
 / . , . , . , . : .   

29.11.2013.-  139-1113.- , 2013.- 13 .  
10.  / 

. , . , . , . , . , 
. , . , . , . –  

.- . 204-1212, .  25.07.2014 .- , 2014 . – 9 . 
11.  

 / . .  // : 2015.-  
», 54 .  

12.  
.  / . , . , . 

, , . , . : .   04.09.2015.- 
 067-0715.- , 2015.- 11 .  

 

: 
 

1.  
, : .  18228 

 / . , . .  
2.  

 / ., 
., ., .- . 12.02.2013.  20130175 

(BY)  61  5/00 (2006.01),  61 5/02 (2006.01). 



45 
 

 
 

  
 

 I  
I  

 
 

 :  , 
, , i, , 

i, , 
. 

: i 
i  

ii  i i -
.  

: , 
 , , 

, ,  6- i , 
, i.  

i: ,  
 i  

, i  i 
,  i i i 

i ,  
i i  

.  
i,  

» i , ,  
,  
 1  i  
i i.  

i i  
i  i  

i .  
i i i  

i i  
 i i,  

 i  
. i  



46 
 

i i i 
.  

i  
i i i i  

i i -
 i 

i,  
, i  i 

.  
i i, i  

i i 
.  

i i  
 

 i i,  
 i  

i .   
i : , .  

  



47 
 

 
 

  
 

 
 

 
 

: , 
, , , 

, ,  
, . 

 :  
 
 

.  
: , 

, , 
, ,  6- , 

, .  
: ,  

 
, 

,  
 

,  
 

.  
,  « » ,  

, ,  
 1  

 
.  

 
 

.  
 

-
,  

 



48 
 

.  
 

.  
 
 
 
 

,  
,  
.  

 
,  

 
.  

 
 

, ,  
 

.   
: , .  

  
  



49 
 

SUMMARY 
 

Sujayeva Volha Aleksandrovna  
 

RATIONALE AND DEVELOPMENT OF CARDIOLOGIC 
REHABILITATION AT DIFFERENT STAGES OF CARDIOVASCULAR 

CONTINUUM 
 
Keywords: cardiovascular continuum, bicycle ergometry test, treadmill test, 

physical training, adaptation, physical exercise tolerance, aerobic physical capacity, 
social and economic efficiency. 

Objective: to develop a new direction in physical rehabilitation for patients 
having circulatory diseases based on novel theoretical principles in pathophysiology of 
decreasing and recovery of physical capacity in cardiovascular continuum.  

Methods: 24h Holter monitoring, blood pressure daily monitoring, 
echocardiography, bicycle ergometry test, treadmill test, 6-minute walk test, 
endomyocardial biopsy, and blood biochemistry.  

Results: direct measurement of breathing gases during bicycle ergometry has 
been shown to be able to give additional information about cardiovascular system 
functional reserves and external and tissue respiration efficiency, which adds some 
useful data to further safety of diagnostic exercise testing and cardiac rehabilitation 
activities for patients with circulatory diseases at various stages of cardiovascular 
continuum. In individuals with terminal chronic heart failure on the heart transplant 
waiting  list,  the  analysis  of  results  obtained  by  bicycle  ergometry  test  allows  for  a  
distribution of groups with high risk of fatal outcomes at 1 year and optimized selection 
of patients for orthotopic heart transplantation considered urgency. The type of 
myocardial vascularization after orthotopic heart transplantation is reversely dependent 
on maximal oxygen consumption and physical exercise tolerance based on cycle 
ergometry data. Pathophysiological mechanisms of reduced physical exercise tolerance 
and aerobic physical capacity in subjects with circulatory diseases at different stages of 
cardiovascular continuum are significantly different and dependent on compensatory 
mechanisms and preserved functional reserves. Considering mechanisms of physical 
exercise adaptation mechanisms that have been revealed, a new approach to physical 
rehabilitation for individuals with circulatory diseases in cardiovascular continuum has 
been developed. Influenced by this new approach to physical rehabilitation, a better 
tolerance to physical exercise and aerobic physical capacity has been observed in 
cardiovascular patients at various stages of cardiovascular continuum due to 
development of mechanisms of transient and long-term adaptation, switch of 
cardiovascular system to a more saving functioning mode, and less severe respiratory 
and metabolic disorders. A differential approach to analysis of social and economic 
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efficiency of physical rehabilitation program has been developed allowing for a 
consideration of the severity of functional disorders seen in individuals with circulatory 
diseases at different stages of cardiovascular continuum. The new approach to physical 
rehabilitation being a proven effective method of secondary prevention, contributes to a 
lesser severity of principal abnormalities at different stages of cardiovascular 
continuum, and improved medical, social, and economic efficiency of treatment at 
different continuum stages.  

Application areas: cardiology, rehabilitation.  
 
 
 
 
  


