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1. ��"�!�/ +�%&0:  
1.1.�>4(O)  ��-10: 

 ��-10 

�>4 !0720=85 
I27.0  #9D6<KA4S ?97BKA4S 7<C9DF9A;<S 
I27.2  �DG74S 6FBD<KA4S ?97BKA4S 7<C9DF9A;<S 
I28.1  �A96D<;@4 ?97BKAB= 4DF9D<< 

I28.8  �DG7<9 GFBKA9AAO9 5B?9;A< ?97BKAOI EBEG8B6 
I28.9  �B?9;AP ?97BKAOI EBEG8B6 A9GFBKA9AA4S 
I77.6  �DF9D<<F A9GFBKA9AAO= 
I78.0  !4E?98EF69AA4S 79@BDD47<K9E>4S F9?94A7<Q>F4;<S 
I78.9  �B?9;AP >4C<??SDB6 A9GFBKA9AA4S 

I79.2  
#9D<H9D<K9E>4S  4A7<BC4F<S  CD<  5B?9;ASI,  >?4EE<H<J<DB64AAOI  6 
8DG7<I DG5D<>4I 

I79.8  
�DG7<9  CBD4:9A<S  4DF9D<=,  4DF9D<B?  <  >4C<??SDB6  CD<  5B?9;ASI, 
>?4EE<H<J<DB64AAOI 6 8DG7<I DG5D<>4I 

 

1.2 �0B0 @07@01>B:8/?5@5A<>B@0 ?@>B>:>;0: 2018 7. (C9D9E@BFD 2022 7). 
 

1.3. %>:@0I5=8S, 8A?>;P7C5<O5 2 ?@>B>:>;5: 
BMPR2 Bone morphogenetic protein receptor 2, D9J9CFBD 2 F<C4 >BEFAB7B 

@BDHB79AAB7B CDBF9<A4 
BNP brain natriuretic peptide, @B;7B6B= A4FD<=GD9F<K9E><= C9CF<8 
CHEST American  College  of  Chest  Physicians,  4@9D<>4AE>4S  >B??97<S 

6D4K9= CB ;45B?964A<S@ 7DG8AB= >?9F>< 

CI Cardiac Index, E9D89KAO= <A89>E, ?/@<A/@2 
CO Cardiac Output, E9D89KAO= 6O5DBE, ?/@<A 
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DPAP Diastolic pulmonary pressure, 8<4EFB?<K9E>B9 846?9A<9 6 ?97BKAB= 
4DF9D<< 

EIF2AK4 eukaryotic translation initiation factor 2 alpha kinase 4, QG>4D<BF<K9E><= 
<A<J<<DGRM<= FD4AE?SJ<R H4>FBD 2 4?PH4 ><A4;O 4 

LTx FD4AEC?4AF4J<S ?97><I 
mPAP Mean pulmonary artery pressure, ED98A99 ��� 

NT-

proBNP 

N-terminal pro brain natriuretic peptid9, N-F9D@<A4?PAO= HD47@9AF 
@B;7B6B7B A4FD<=GD9F<K9E>B7B CDBC9F<84 B-F<C4 

SV Stroke volume, G84DAO= B5P9@, @?. 
NYHA New York Heart Association, !PR-�BD>E>4S �EEBJ<4J<S E9D8J4 
PaO2 C4DJ<4?PAB9 846?9A<9 ><E?BDB84 6 4DF9D<4?PAB= >DB6< 

PAWP 846?9A<9 ;4>?<A<64A<S 6 ?97BKAB= 4DF9D<< 

Pa%O2 C4DJ<4?PAB9 846?9A<9 8<B>E<84 G7?9DB84 6 4DF9D<4?PAB= >DB6< 

ppm parts per million, K4EF<J B>E<84 4;BF4 A4 @<??<BA 6 74;B6B= E@9E< 

PVR Pulmonary Vascular Resistant, ?97BKAB9 EBEG8<EFB9 EBCDBF<6?9A<9 

PVRi index  Pulmonary  Vascular  Resistant,  <A89>E<DB64AAB9  ?97BKAB9 
EBEG8<EFB9 EBCDBF<6?9A<9, WU*m2 

SPAP Systolic pulmonary pressure, E<EFB?<K9E>B9 846?9A<9 6 ?97BKAB= 
4DF9D<< 

SVR Systemic Vascular Resistant, E<EF9@AB9 EBEG8<EFB9 EBCDBF<6?9A<9 

S4O2 E4FGD4J<S ><E?BDB8B@ 4DF9D<4?PAB= >DB6< 

SEvO2 E4FGD4J<S  J9AFD4?PAB=  69AB;AB=  >DB6<  (>DB6<  CB?GK9AAB=  <; 
*��) 

t 1/2 6D9@S CB?G6O6989A<S 
VA 

-� " 

�9AB-4DF9D<4?PA4S Q>EFD4>BDCBD4?PA4S @9@5D4AA4S B>E<79A4J<S 

VE/VCO2 69AF<?SFBDAO= Q>6<64?9AF B5D4;B64A<S 8<B>E<84 G7?9DB84 
VO2 CBFD95?9A<9 ><E?BDB84 
WU Wood Units, 98<A<JO �G84 
�$- 4AF47BA<EFO D9J9CFBDB6 QA8BF9?<A4  
��% 54??BAA4S 4FD<BE9CFBEFB@<S 
��� 5?B>4FBDO >4?PJ<96OI >4A4?B6 
��!#� 5?B>484 ?96B= AB:>< CGK>4 �<E4 
��+ 6<DGE <@@GAB89H<J<F4 K9?B69>4 
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�"�� 69ABB>?R;<BAA4S 5B?9;AP ?97><I 
�"� �E9@<DA4S BD74A<;4J<S ;8D46BBID4A9A<S 
�#% 6DB:89AAO= CBDB> E9D8J4 
�$& 64;BD94>F<6AO= F9EF 
��� 7<C9DFDBH<S ?96B7B :9?G8BK>4 
��# 7<C9DFDBH<S ?96B7B CD98E9D8<S 
��� 8<4EFB?<K9E><= 7D48<9AF 846?9A<S 
� �# 89H9>F @9::9?G8BK>B6B= C9D97BDB8>< 

� ## 89H9>F @9:CD98E9D8AB= C9D97BDB8>< 

�#� 8<4EFB?<K9E><= CG?P@BA4?PAO= 7D48<9AF 
�## 846?9A<9 6 CD46B@ CD98E9D8<< 

�%� 8<HHG;A4S ECBEB5ABEFP 6 BFABL9A<< @BABB>E<84 G7?9DB84 
��% <L9@<K9E>4S 5B?9;AP ?97><I 
���� <8<BC4F<K9E>4S ��� ?97><I 
��( <8<BC4F<K9E><= ?97BKAO= H<5DB; 
�(�--5 <A7<5<FBDO HBEHB8<QEF9D4;O CB8F<C4 5 
��(- >B@5<A<DB64AAO= ?97BKAO= H<5DB; < Q@H<;9@4 
�#"% >4F9F9D<;4J<S CD46OI BF89?B6 E9D8J4 
�& >B@CPRF9DA4S FB@B7D4H<S 
�� ?97BKA4S 4DF9D<S 
��� ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S 
�� ?97BKA4S 7<C9DF9A;<S 
�� ?96O= :9?G8BK9> 
��� ?97BKAO= >4C<??SDAO= 79@4A7<B@4FB; 
���� ?9>4DEF69AAB-<A8GJ<DB64AA4S ��� 

�# ?96B9 CD98E9D8<9 
�%% ?97BKAB9 EBEG8<EFB9 EBCDBF<6?9A<9 
 �� @9:8GA4DB8A4S >?4EE<H<>4J<S 5B?9;A9= 

 !" @9:8GA4DB8AB9 ABD@4?<;B64AAB9 BFABL9A<9 
 ## @9:CD98E9D8A4S C9D97BDB8>4 
 $& @47A<FAB-D9;BA4AEA4S FB@B7D4H<S 
 %�& @G?PF<EC<D4?PA4S �& 

!��� A4E?98EF69AA4S ��� 

!#� A<:ASS CB?4S 69A4 
"�# BF>DOFO= 4DF9D<4?PAO= CDBFB> 
"$�& BF89?9A<9 D94A<@4J<< < <AF9AE<6AB= F9D4C<< 

#� CD46O= :9?G8BK9> 
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## CD46B9 CD98E9D8<9 
##�� CBDFB-CG?P@BA4?PA4S �� 

%�� E<EFB?<K9E>B9 4DF9D<4?PAB9 846?9A<9 
%�%& E<EF9@AO9 ;45B?964A<S EB98<A<F9?PAB= F>4A< 

%"�% E<A8DB@ B5EFDG>F<6AB7B 4CABQ EA4 
%$�* EF<@G?SFBDO D4EF6BD<@B= 7G4A<?4FJ<>?4;O 

&6 ) F9EF L9EF<@<AGFAB= IB8P5O 

&# FD9C9F4A<9 CD98E9D8<= 

&-�� FDB@5BQ@5B?<S ?97BKAB= 4DF9D<< 

'�� G?PFD4;6G>B6B9 <EE?98B64A<9 
(� HGA>J<BA4?PAO= >?4EE 
(# H<5D<??SJ<S CD98E9D8<= 

($ H4>FBD D<E>4 
)"�� IDBA<K9E>4S B5EFDG>F<6A4S 5B?9;AP ?97><I 
)&�� IDBA<K9E>4S FDB@5BQ@5B?<K9E>4S �� 

*�� J9AFD4?PAB9  69AB;AB9  846?9A<9,  D46ABJ9AAB  846?9A<R  6  ##, 
@@.DF.EF. 

*�� J9AFD4?PAO= 69AB;AO= >4F9F9D 
+%% K4EFBF4 E9D89KAOI EB>D4M9A<= 

-�� Q?9>FDB>4D8<B7D4@@4/7D4H<S 
-IB�� QIB>4D8<B7D4H<S 
HFpEF Heart Failure with preserved ejection fraction of left ventricle, )%! E 

EBID4AAB= HD4>J<9= 6O5DBE4 ?96B7B :9?G8BK>4 
HFrEF Heart Failure with reduced ejection fraction of left ventricle, )%! EB 

EA<:9AAB= HD4>J<9= 6O5DBE4 ?96B7B :9?G8BK>4 
SV '84DAO= B5P9@, @?. 
��� �B@5<A<DB64AA4S (CD9- < CBEF>4C<??SDA4S) ?97BKA4S 7<C9DF9A;<S 

 

1.4 #>;P7>20B5;8 ?@>B>:>;0: >4D8<B?B7< (6 FB@ K<E?9 <AF9D69AJ<BAAO9), 
>4D8<BI<DGD7<, 6D4K< B5M9= CD4>F<><, F9D4C96FO, D96@4FB?B7<, CG?P@BAB?B7<. 
 

1.5 �0B53>@8S ?0F85=B>2: 6;DBE?O9. 
 

1.6. ,:0;0 C@>2=S 4>:070B5;P=>AB8: 
� �OEB>B>4K9EF69AAO= @9F4-4A4?<;, E<EF9@4F<K9E><= B5;BD $�� <?< 

>DGCAB9 $�� E BK9AP A<;>B= 69DBSFABEFPR (++) E<EF9@4F<K9E>B= BL<5>< 
D9;G?PF4FO >BFBDOI @B7GF 5OFP D4ECDBEFD4A9AO A4 EBBF69FEF6GRMGR 
CBCG?SJ<R. 
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� �OEB>B>4K9EF69AAO= (++) E<EF9@4F<K9E><= B5;BD >B7BDFAOI <?< 
<EE?98B64A<= E?GK4=->BAFDB?P <?< �OEB>B>4K9EF69AAB9 (++) >B7BDFAB9 
<?< <EE?98B64A<= E?GK4=->BAFDB?P E BK9AP A<;><@ D<E>B@ 
E<EF9@4F<K9E>B= BL<5>< <?< $�� E A96OEB><@ (+) D<E>B@ 
E<EF9@4F<K9E>B= BL<5><, D9;G?PF4FO >BFBDOI @B7GF 5OFP 
D4ECDBEFD4A9AO A4 EBBF69FEF6GRMGR CBCG?SJ<R. 

% �B7BDFAB9 <?< <EE?98B64A<9 E?GK4=->BAFDB?P <?< >BAFDB?<DG9@B9 
<EE?98B64A<9 59; D4A8B@<;4J<< E A96OEB><@ D<E>B@ E<EF9@4F<K9E>B= 
BL<5>< (+). 
$9;G?PF4FO >BFBDOI @B7GF 5OFP D4ECDBEFD4A9AO A4 EBBF69FEF6GRMGR 
CBCG?SJ<R <?< $�� E BK9AP A<;><@ <?< A96OEB><@ D<E>B@ 
E<EF9@4F<K9E>B= BL<5>< (++ <?< +), D9;G?PF4FO >BFBDOI A9 @B7GF 5OFP 
A9CBED98EF69AAB D4ECDBEFD4A9AO A4 EBBF69FEF6GRMGR CBCG?SJ<R. 

D "C<E4A<9 E9D<< E?GK496 <?< A9>BAFDB?<DG9@B9 <EE?98B64A<9, <?< 
@A9A<9 Q>EC9DFB6. 

    

  &01;8F0 2. �;0AAO @5:><5=40F89 

�?4EE "CD989?9A<9 (BD@G?<DB6>4 6 F9>EF9 
�?4EE I #B 84AAO@ >?<A<K9E><I 

<EE?98B64A<= </<?< CB B5M9@G 
@A9A<R 84AAO= @9FB8 ?9K9A<S <?< 
6@9L4F9?PEF6B CB?9;AO < 
QHH9>F<6AO 

#B>4;4AB/D9>B@9A8G9FES 

�?4EE II #DBF<6BD9K<6O9 84AAO9 </<?< 
D4EIB:89A<9 @A9A<= CB CB6B8G 
CB?P;O/QHH9>F<6ABEF< 
CD98?4749@B7B @9FB84 ?9K9A<S <?< 
6@9L4F9?PEF64 

(BD@G?<DB6>4 ;46<E<F BF 
CB8>?4EE4 4 <?< b 

�?4EE 
IIa 

�@9RM<9ES 84AAO9 
E6<89F9?PEF6GRF 6 CB?P;G 
QHH9>F<6ABEF< @9FB84 ?9K9A<S <?< 
6@9L4F9?PEF64 

�B?:AB 
D4EE@4FD<64FPES/E?98G9F 
D4EE@4FD<64FP 

�?4EE 
IIb 

#B?P;4/QHH9>F<6ABEFP @9FB84 
?9K9A<S <?< 6@9L4F9?PEF64 
GEF4AB6?9AO @9A99 G598<F9?PAB 

 B:9F D4EE@4FD<64FPES 

�?4EE III #B 84AAO@ >?<A<K9E><I 
<EE?98B64A<= <?< B5M9@G @A9A<R 
@9FB8 ?9K9A<S <?< 6@9L4F9?PEF6B 
59ECB?9;AO / A9 QHH9>F<6AO < 6 
A9>BFBDOI E?GK4SI @B7GF 5OFP 
6D98AO 

!9 D9>B@9A8G9FES 
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1.7 "?@545;5=85 [1-5]: �53>G=0S 38?5@B5=78S 3 QFB 7DGCC4 ;45B?964A<=, 
I4D4>F9D<;GRM<IES CDB7D9EE<DGRM<@ CB6OL9A<9@ ?97BKAB7B EBEG8<EFB7B 
EBCDBF<6?9A<S < 846?9A<S 6 ?97BKAB= 4DF9D<< (���) E D4;6<F<9@ 
CD46B:9?G8BK>B6B= E9D89KAB= A98BEF4FBKABEF< < CD9:896D9@9AAB= 7<59?< 
C4J<9AFB6. �<47ABEF<K9E><@ >D<F9D<9@ ?97BKAB= 7<C9DF9A;<< (��) S6?S9FES 
CB6OL9A<9 ED98A97B 846?9A<S 6 ?97BKAB= 4DF9D<< (mPAP) >20 @@DF.EF. 6 CB>B9 
CB 84AAO@ @4AB@9FD<<, CDB6989AAB= 6B 6D9@S >4F9F9D<;4J<< CD46OI BF89?B6 
E9D8J4 (�#"%) [1-5]. 

�53>G=0S 0@B5@80;P=0S (A8=. ?@5:0?8;;S@=0S) 38?5@B5=78S 3>?<A<K9E>B9 
EBEFBSA<9, I4D4>F9D<;GRM99ES A4?<K<9@ CD9>4C<??SDAB= �� CD< BFEGFEF6<< 
8DG7<I CD<K<A CB6OL9A<S mPAP, F4><I >4> ;45B?964A<S ?97><I, IDBA<K9E>B= 
FDB@5BQ@5B?<< ?97BKAB= 4DF9D<< (&-��, )&��) < F.8., 6 FB@ K<E?9 D98><I 
5B?9;A9= [1]. 
�53>G=0S 25=>7=0S (A8=. 87>;8@>20==0S ?>AB:0?8;;S@=0S, ?0AA82=0S) 
38?5@B5=78S 3 7<C9DF9A;<S, D4;6<64RM4SES 6E?98EF6<9 CB6OL9A<S 846?9A<S 
A4CB?A9A<S ?96OI BF89?B6 E9D8J4, D9FDB7D48AB7B CB6OL9A<S 846?9A<S 6 
>4C<??SDAB@ < 4DF9D<4?PAB@ DGE?9. 
�><18=8@>20==0S (?@5- 8 ?>AB:0?8;;S@=0S) ;53>G=0S 38?5@B5=78S (���), 
D4;6<649FES A4 HBA9 C4EE<6AB=, CBEF>4C<??SDAB= ?97BKAB= 7<C9DF9A;<< E 
CBE?98GRM<@ CD<EB98<A9A<9@ 4>F<6AB= 64;B>BAEFD<>J<< 4DF9D<4?PAB7B DGE?4; 
6E?98EF6<9 QFB7B, ��� - >B@5<A4J<< 79@B8<A4@<K9E><I >D<F9D<96 B5B<I F<CB6 
?97BKAB= 7<C9DF9A;<<. (F45.2) 
 

1.8 �;0AA8D8:0F8S [1-3]: 

&01;8F0 3. �;8=8G5A:0S :;0AA8D8:0F8S �� [1] 

1. �@C??0 1 – �53>G=0S 0@B5@80;P=0S 38?5@B5=78S 

1.1 �8<BC4F<K9E>4S (����) 
1.2 !4E?98EF69AA4S 
1.3 �A8GJ<DB64AA4S CD<9@B@ ?9>4DEF6 < FB>E<AB6 
1.4 ��� 4EEBJ<<DB64AA4S E: 
1.4.1 %<EF9@AO@< ;45B?964A<S@< EB98<A<F9?PAB= F>4A< 

1.4.2 ��+-<AH9>J<9= 

1.4.3 #BDF4?PAB= 7<C9DF9A;<9= 

1.4.4 �DB:89AAO@< CBDB>4@< E9D8J4 (E@.F45?.26) 
1.4.5 ,<EFBEB@B; 
1.5 ��� D9ECBA89DB6 A4 8?<F9?PAGR F9D4C<R 5?B>4FBD4@< >4?PJ<96OI >4A4?B6 
(���) 
1.6 ��� E S6AO@ 6B6?9K9A<9@ ?97BKAOI 69A/>4C<??SDB6 (�"��/���) 
1.7 %FB=>4S (C9DE<EF<DGRM4S) �� AB6BDB:89AAOI 
2. �@C??0 2 – �� 2A;54AB285 ?0B>;>388 ;52OE >B45;>2 A5@4F0 
2.1 )%! E EBID4AAB= (� �� (HFpEF) 
2.2 )%! EB EA<:9AAB= (� �� (HFrEF) 
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2.3 �?4C4AAO9 CBDB>< E9D8J4 
2.4 �DB:89AAO9/CD<B5D9F9AAO9 >4D8<B64E>G?SDAO9 EBEFBSA<9 CD<6B8SM<9 > 
D4;6<F<R CBEF>4C<??SDAB= �� 

3. �@C??0 3 – �� 2A;54AB285 ?0B>;>388 ;53:8E 8/8;8 38?>:A88 

3.1 )DBA<K9E>4S B5EFDG>F<6A4S 5B?9;AP ?97><I 
3.2 �AF9DEF<J<4?PA4S 5B?9;AP ?97><I 
3.3 �DG7<9 ;45B?964A<S ?97><I EB E@9L4AAO@ D9EFD<>F<6AO@ < B5EFDG>F<6AO@ 
>B@CBA9AF4@< 

3.4 �<CB>E<S 59; ;45B?964A<= ?97><I 
3.5 #BDB>< D4;6<F<S ?97><I 
4. �@C??0 4 – )@>=8G5A:0S B@><1>Q<1>;8G5A:0S ;53>G=0S 38?5@B5=78S 8 
4@C385 284O >1AB@C:F88 ;53>G=>9 0@B5@88 

4.1 )DBA<K9E>4S CBEFDB@5BQ@5B?<K9E>4S 5B?9;AP ?97><I ()&��) 
4.2 �DG7<9 6<8O B5EFDG>J<< ?97BKAB= 4DF9D<< 

5. �@C??0 5 – �� A =5SA=O< 8/8;8 <=>65AB25==O<8 <5E0=87<0<8 

5.1 �45B?964A<S >DB6< 

5.2 %<EF9@AO9 ;45B?964A<S < @9F45B?<K9E><9 D4EEFDB=EF64. 
5.3 �DG7<9 EBEFBSA<S 
5.4 �B@C?9>EAO9 CBDB>< D4;6<F<S E9D8J4 
%B>D4M9A<S: )%!- IDBA<K9E>4S E9D89KA4S A98BEF4FBKABEFP 
 

&01;8F0 4. �5<>48=0<8G5A:0S :;0AA8D8:0F8S ;53>G=>9 38?5@B5=788 (A 
87<5=5=8S<8 [1,2]). 

"CD989?9A<9 )4D4>F9D<EF<>4 �?<A<K9E><9 7DGCCO 

�97BKA4S 
7<C9DF9A;<S (6E9 
7DGCCO) 

mPAP. g 20 @@ DF.EF. �E9 7DGCCO 

�DF9D<4?PA4S 
(CD9>4C<??SDA4S) 
?97BKA4S 7<C9DF9A;<S 

mPAP. g 20 @@ DF.EF. 
PAWP f 15 @@ DF.EF. 
PVR  >3 98. WU  

1. ��� 

3. �� 6E?98EF6<9 C4FB?B7<< 
?97><I 
4. )&�� 

5. �� E A9SEAO@< </<?< 
@AB:9EF69AAO@< 
@9I4A<;@4@< 

�9AB;A4S 
(<;B?<DB64AA4S 
CBEF>4C<??SDA4S) 
?97BKA4S 7<C9DF9A;<S 

DPG < 7 @@ DF.EF. </<?< 

PVR f 3 WU </<?< PAc 

<2.3@?/@@.DF.EF. 

2. �� 6E?98EF6<9 C4FB?B7<< 
?96OI BF89?B6 E9D8J4 
5. �� E A9SEAO@< </<?< 
@AB:9EF69AAO@< 
@9I4A<;@4@< 
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�B@5<A<DB64AA4S 
(CBEF>4C<??SDA4S < 

DPG > 7 @@ DF.EF. </<?< 2. �� 6E?98EF6<9 C4FB?B7<< 
?96OI BF89?B6 E9D8J4 

CD9>4C<??SDA4S) 
?97BKA4S 7<C9DF9A;<S 

PVR > 3 98. WU PAc > 

2.3@?/@@.DF.EF. 
5. �� E A9SEAO@< </<?< 
@AB:9EF69AAO@< 
@9I4A<;@4@< 

%B>D4M9A<O: DPG– 8<4EFB?<K9E><= CG?P@BA4?PAO= 7D48<9AF (DPAP – PAWP), @@.DF.EF. mPAP. – ED98A99 
846?9A<9 6 ?97BKAB= 4DF9D<<, 
PAWP – 846?9A<9 ;4>?<A<64A<S 6 ?97BKAB= 4DF9D<<, @@.DF.EF, ��� – ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S, 
�� – ?97BKA4S 7<C9DF9A;<S, 
PVR – ?97BKAB9 EBEG8<EFB9 EBCDBF<6?9A<9, (mPAP-PAWP)\CO, WU WU – 98<A<JO �G84. 
P�c – >B@C?4=9AE ?97BKAB= 4DF9D<< (SV/ (SPAP - DPAP)), @?/@@.DF.EF. 

 

&01;8F0 5. (C=:F8>=0;P=0S :;0AA8D8:0F8S ;53>G=>9 38?5@B5=788 [3] 
�?4EE I - C4J<9AFO E �� 59; B7D4A<K9A<S H<;<K9E>B= 4>F<6ABEF<. "5OKA4S 

H<;<K9E>4S 4>F<6ABEFP A9 6O;O649F CBS6?9A<9 B8OL><, E?45BEF<, 
5B?< 6 7DG8AB= >?9F>9, 7B?B6B>DG:9A<S. 

�?4EE II - C4J<9AFO E ��, CD<6B8SM9= > A9>BFBDB@G EA<:9A<R H<;<K9E>B= 
4>F<6ABEF<. � CB>B9 BA< BMGM4RF E95S >B@HBDFAB, B8A4>B B5OKA4S 
H<;<K9E>4S 4>F<6ABEFP EBCDB6B:849FES CBS6?9A<9@ B8OL><, 
E?45BEF<, 5B?< 6 7DG8AB= >?9F>9, 7B?B6B>DG:9A<S. 

�?4EE III - C4J<9AFO E ��, CD<6B8SM9= > 6OD4:9AAB@G B7D4A<K9A<R 
H<;<K9E>B= 4>F<6ABEF<. !95B?PL4S H<;<K9E>4S 4>F<6ABEFP 
6O;O649F CBS6?9A<9 B8OL><, E?45BEF<, 5B?< 6 7DG8AB= >?9F>9, 
7B?B6B>DG:9A<S. 

�?4EE IV - C4J<9AFO E �� A9ECBEB5AO 6OCB?ASFP ?R5GR H<;<K9E>GR 
A47DG;>G 59; 6OL9C9D9K<E?9AAOI >?<A<K9E><I E<@CFB@B6. "8OL>4 
<?< E?45BEFP @B7GF CD<EGFEF6B64FP 84:9 6 CB>B9, 8<E>B@HBDF 
6B;D4EF49F CD< @<A<@4?PAB= A47DG;>9. 

 

&01;8F0 6. $8A:-AB@0B8D8:0F8S ?0F85=B>2 A ;53>G=>9 38?5@B5=7859 [3]: 
  

(4>FBDO, 
BCD989?ONM<9 CDB7AB; 
(?9F4?PABEFP 6 
F9K9A<9 1 7B84) 4 

!<;><= D<E> <5% %D98A<= D<E> 
5-10% 

�OEB><= D<E> 
10% 

�?<A<K9E><9 CD<;A4>< 
#� A98BEF4FBKABEF< 

"FEGFEF6GRF "FEGFEF6GRF #D<EGFEF6GRF 

#DB7D9EE<DB64A<9 
E<@CFB@B6 

!9F  98?9AAB9 �OEFDB9 

%<A>BC9 !9F $98><9 
E<A>BC9b 

#B6FBDAO9 
E<A>BC9c 

(� (�"�) I, II III IV 
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&6 ) >440 @ 165-440 @ <165 @ 

�4D8<BCG?P@BA4?PAO= 
F9EF E H<;<K9E>B= 
A47DG;>B= 

#<>B6B9 VO2 

>15@?/@<A/>7 
(>65% BF 
CDB7AB;<DG9@B7B) 
V�/VCO2 
Q>6<64?9AF 36 

#<>B6B9 VO2 

11-15 @?/@<A/>7 
(35-65% BF 
CDB7AB;<DG9@B
7B) V�/VCO2 
Q>6<64?9AF 36-
44.9 

#<>B6B9 VO2 

<11@?/@<A/>7 
(<35% BF 
CDB7AB;<DG9@B
7B) V�/VCO2 
Q>6<64?9AF g45 

�BAJ9AFD4J<S BNP NT-

proBNP 6 C?4;@9 >DB6< 

BNP <50 A7/? 
<300 A7/? 

BNP 50-300 

A7/? 
300-1400 A7/? 

>300 A7/? 
>1400 A7/?  

�<;G4?<;<DGRM<9 
@9FB8O (-IB��,  $& 
E9D8J4) 

#?BM48P ## <18 
E@2 

#9D<>4D8<4?PAO= 
6OCBF BFEGFEF6G9F 

#?BM48P ## 
18-26 E@2 
#9D<>4D8<4?PA
B7B 6OCBF4 A9F 
<?< 
@<A<@4?PAO= 

#?BM48P ## 
>26 E@2 

#9D<>4D8<4?PA
O= 6OCBF 

�9@B8<A4@<>4 *�� <8 @@ DF.EF. 
CI g2.5 ?/@<A/@2 

SvO2 >65% 

*�� 8-14 @@ 
DF.EF. 
CI 2.0-2.4 

?/@<A/@2 SvO2 
60-65% 

*�� >14 @@ 
DF.EF. 
CI <2.0 

?/@<A/@2 SvO2 
<60% 

#D<@9K4A<O: 4 - 5B?PL<AEF6B CD98?B:9AAOI CB>4;4F9?9= < ;A4K9A<= BEAB64AO A4 @A9A<< QEC9DFB6. "A< @B7GF 
8464FP <AHBD@4J<R B CDB7AB;9 < @B7GF <ECB?P;B64FPES CD< 6O5BD9 F4>F<>< ?9K9A<S, E?98G9F 4>>GD4FAB 
CD<@9ASFP > BF89?PAO@ C4J<9AF4@. %?98G9F BF@9F<FP, KFB 5B?PL<AEF6B 84AAOI C4D4@9FDB6 <;GK9AO 6 
BEAB6AB@ G C4J<9AFB6 E ���� < CD<6989AAO9 6OL9 ;A4K9A<S CB>4;4F9?9= A9 B5S;4F9?PAB CB8IB8SF 8?S 6E9I 
BEF4?PAOI HBD@ ���. �DB@9 FB7B, CD<@9A9A<9 B8B5D9AAOI @9FB8B6 ?9K9A<S < <I 6?<SA<9 A4 84AAO9 
CB>4;4F9?< E?98G9F GK<FO64FP CD< D4EK9F9 EF9C9A< D<E>4; – D98><9 E<A>BC9 CD< CDB5G:89A<< <?< FS:9?OI 
H<;<K9E><I A47DG;>4I, <?< D98><9 BDFBEF4F<K9E><9 E<A>BC9 G EF45<?PAOI 6 BEF4?PAB@ C4J<9AFB6; –
CB6FBDSRM<9ES E<A>BC9 84:9 CD< @<A<@4?PAB= <?< B5OKAB= H<;<K9E>B= 4>F<6ABEF<.

%B>D4M9A<O: �"� – �E9@<DA4S B7D4A<;4J<S ;8D46BBID4A9A<S, �## – 846?9A<9 6 CD46B@ CD98E9D8<<,  $& – 
@47A<FAB- D9;BA4AEA4S FB@B7D4H<S, ## – CD46B9 CD98E9D8<9, %� – E9D89KAO= <A89>E, &6 % – F9EF 
L9EF<@<AGFAB= IB8P5O, $� – HGA>J<BA4?PAO= F9EF, BNP – @B;7B6B= A4FD<=GD9F<K9E><= C9CF<8, NT-proBNP 

– N-F9D@<A4?PAO= HD47@9AF @B;7B6B7B A4FD<=GD9F<K9E>B7B CDBC9F<84 B-F<C4, SvO2 – E4FGD4J<S ><E?BDB8B@ 
E@9L4AAB= 69AB;AB= >DB6<, VO2 – CBFD95?9A<9 ><E?BDB84, VE/VCO2 –69AF<?SFBDAO= Q>6<64?9AF B5D4;B64A<S 
8<B>E<84 G7?9DB84 

 

2.  �&"�/, #"�)"�/ � #$"*��'$/ ����!"%&��� [1-10]: 

2.1 �803=>AB8G5A:85 :@8B5@88:  
�0;>1O 8 0=0<=57: 
!9B5IB8<@B EB5<D4FP 4A4@A9; 5B?9;A< < :<;A< G 6E9I C4J<9AFB6 E CB8B;D9A<9@ 
A4 A4?<K<9 �� (I-C) [1-3]. 

(4>FBDO D<E>4 D4;6<F<S ?9>4DEF69AAB=/FB>E<A-<A8GJ<DB64AAB= ?97BKAB= 
7<C9DF9A;<< (�&-���) @B7GF 5OFP >?4EE<H<J<DB64AO A4 BCD989?ёAAO9 < 
6B;@B:AO9 [1]. 
�9DBSFAGR E6S;P CD<;A4RF, 9E?< EGM9EF6G9F @AB:9EF6B E?GK496 E QF<@ 
CD9C4D4FB@ <?< CD9C4D4FB@ EB EIB:<@ @9I4A<;@B@ 89=EF6<S (F45. 7). 
 

&01;8F0 7. (0:B>@O @8A:0 ?@8 ?@8<5=5=88 ;5:0@AB2/B>:A8=>2, @>;P 
:>B>@OE 8725AB=0 2 @0728B88 ;53>G=>9 38?5@B5=788 [1]. 

"CD989?9AAO9 �9DBOFAO9 
•    �@<ABD9>E •    �B>4<A 
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•    (9AH?BD4@<A •    (9A<?CDBC4AB?4@<A 
•    �9>EH9AH?RD4@<A •    L-FD<CFBH4A 
•    �9AH?RBD9>E •    �@H9F4@<AO 

•    &B>E<K9E>B9 D4CEB6B9 @4E?B •    �69DB5B= 
•     9F4@H9F4@<AO •    �AF9DH9DBA α < β 
•    �4;4F<A<5 •    �?><?<DGRM<9 479AFO 

  •    �B;GF<A<5 
•    #DBF<6B6<DGEAO9 CD9C4D4FO CDS@B7B 
89=EF6<S CDBF<6 6<DGE4 79C4F<F4 % 

•    �9H?GAB@<8 
•    �A8<DG5<A ( FD464 <;  �<F4S Qing-Dai) 

 

� E9@9=AB@ 4A4@A9;9, E GK9FB@ D<E>4 A4?<K<S A4E?98EF69AAB= ���, A9B5IB8<@B 
<E>?RK<FP A4?<K<9 >?<A<K9E>B= E<@CFB@4F<>< ��� G DB8EF69AA<>B6 C4J<9AF4, 
('� 3 I- C) [3]. 

�4:9A EC9J<H<K9E><= E5BD 4A4@A9;4 6 E?GK49 CB8B;D9A<S A4 FDB@5B; 7?G5B><I 
69A, &-��, >4> CD<K<AO D4;6<F<S IDBA<K9E>B= CBEFDB@5BQ@5B?<K9E>B= ?97BKAB= 
7<C9DF9A;<< ()&��). 
�489D:>4 H<;<K9E>B7B D4;6<F<S, EA<:9A<S FB?9D4AFABEF< > H<;<K9E>B= A47DG;>9 
E 89FEF64 < 6 @B?B8BEF<, K4EFO9 D9EC<D4FBDAO9 ;45B?964A<S 6O;O64RF 
CB8B;D9A<9 A4 �� 4EEBJ<<DB64AAGR E 6DB:89AAO@< CBDB>4@< D4;6<F<S E9D8J4 
<?< 5DBAIB?97BKAB= E<EF9@O. 
#DBH9EE<BA4?PAO= >BAF4>F E FB>E<K9E><@ 69M9EF64@<, ;?BGCBFD95?9A<9 
4?>B7B?9@, IDBA<K9E><9 6<DGEAO9 79C4F<FO, A4<5B?99 69DBSFA4S CD<K<A4 
D4;6<F<S CBDFB-CG?P@BA4?PAB= 7<C9DF9A;<< <?< CD<B5D9FёAAB= 69AB-

B>>?R;<BAAB= 5B?9;A< ?97><I. 
�95RF �� G :9AM<A 6 @B?B8B@ 6B;D4EF9, A4<5B?99 F<C<K9A 8?S ���, 6 K4EFABEF< 
8?S <8<BC4F<K9E>B= ?97BKAB= 7<C9DF9A;<<: 
�95RF �� 6 ;D9?B@, CB:<?B@ < EF4DK9E>B@ 6B;D4EF9, G @G:K<A < :9AM<A, 5B?99 
I4D4>F9D9A 8?S 8DG7<I HBD@ �� (;45B?964A<9 ?96OI BF89?B6 E9D8J4, )&��, 
;45B?964A<S EB98<A<F9?PAB= F>4A<), A9:9?< <8<BC4F<K9E>B= ��. 
%BK9F4A<S �� E 4DF9D<4?PAB= 7<C9DF9A;<9=, EBID4AAB= (� ��, 6OD4:9AAB= 
7<C9DFDBH<9= @<B>4D84 ��, A95B?PLB= CB?BEFPR ��, 8<4EFB?<K9E>B= 
8<EHGA>J<9= �� 3-4 F<C4, A4<5B?99 69DBSFAB 8?S �� A4 HBA9 HFpEF. 
�E9 >?<A<K9E><9 E<@CFB@O ��, 6OS6?S9@O9 CD< D4EECDBE9 < BE@BFD9 C4J<9AFB6, 
A9 S6?SRFES C4FB7AB@BA<KAO@<, KFB K4EFB ;4FDG8AS9F D4AARR 8<47ABEF<>G [1-3]. 

�?<A<K9E>4S >4DF<A4 BCD989?S9FES E?98GRM<@ E<A8DB@4@<; 
•  !<;>B7B E9D89KAB7B 6O5DBE4 < J<D>G?SDAB= 7<CB>E9@<<: B8OL>4, E?45BEFP, 
CB6OL9AA4S GFB@?S9@BEFP, 5B?< 6 B5?4EF< E9D8J4, 7B?B6B>DG:9A<S < 
E<A>BC4?PAO9 EBEFBSA<S. !4 A4K4?PAB@ QF4C9 �� @B:9F CDBF9>4FP 59EE<@CFB@AB. 
"8OL>4 CD< H<;<K9E><I A47DG;>4I S6?S9FES A4<5B?99 K4EFO@ E<@CFB@B@ 895RF4 
;45B?964A<S [6,7]. 
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•  #D<;A4>< CD46B:9?G8BK>B6B= E9D89KAB= A98BEF4FBKABEF<: C9D<H9D<K9E><9 
BF9><, 79C4FB@974?<S, 4EJ<F. 
•  �B@CD9EE<S 8<?SF<DB64AAB= ?97BKAO@ EF6B?B@ <?< 97B 69F6S@< CD<?9:4M<I 
EFDG>FGD: 
- BE<C?BEFP 7B?BE4, 6E?98EF6<9 E846?9A<S 6B;6D4FAB7B 7BDF4AAB7B A9D64: 
- B5EFDG>F<6AB@G E<A8DB@G 6E?98EF6<9 >B@CD9EE<< 5DBAIB6 (@B:9F 5OFP 
B8ABEFBDBAA<@): 
- EF9AB>4D8<9= A4CDS:9A<S < CB>BS (6B;@B:A4 4F<C<KA4S >4DF<A4), 6E?98EF6<9 
E846?9A<S EF6B?4 ?96B= >BDBA4DAB= 4DF9D<< @9:8G GEFPS@< 4BDFO < ?97BKAO@ 
EF6B?B@: 
- >DB6BI4D>4A<9 G C4J<9AFB6 �� @B:9F 5OFP E6S;4AB E D4;DO6B@ 5DBAI<4?PAOI 
4DF9D<= E?<;<EFB= 5DBAIB6. 
•  %<@CFB@O, E6S;4AAO9 E BEAB6AO@ ;45B?964A<9@, CD<698L<@ > D4;6<F<R 
��: 
- BDFBCABQ, BF9>< < E9D89KA4S 4EF@4 G>4;O649F A4 CB6OL9A<9 69AB;AB7B 
846?9A<S < ;4EFB=AO9 S6?9A<S 6 @4?B@ >DG79 >DB6BB5D4M9A<S 6E?98EF6<9 
CBD4:9A<S ?96OI BF89?B6 E9D8J4 [2,3]. 
- 4DFD4?7<<, E-@ $9=AB, >B:AO9 CDBS6?9A<S, ?<IBD48>4, A9HD<F, < F.8. G>4;O64RF 
A4 E6S;P B8OL>< E E<EF9@AO@< ;45B?964A<S@< EB98<A<F9?PAB= F>4A<. 
- ID4C, ABKAB9 4CABQ, 8A96A4S EBA?<6BEFP, B:<D9A<9, 7<CB>E9@<S (C9D<B8<K9E>4S 
<?< CBEFBSAA4S), @B7GF 5OFP E6S;4AO E CDBS6?9A<S@< 4?P69B?SDAB= 
7<CB69AF<?SJ<< (E-@ B:<D9A<S-7<CB69AF<?SJ<< (GEF4D96L99: E-@ #<>6<>>4), 
%"�%). 
 

(878:0;P=>5 >1A;54>20=85: 
• !<;>4S @4EE4 F9?4, <A89>E @4EEO F9?4 (� &), <AH4AF<?<;@, 5B?PL9 I4D4>F9D9A 
8?S �#% < 6DB:89AAB= C4FB?B7<< 5DBAIB?97BKAB= E<EF9@O (�#��%). 
• #D< H<;<>4?PAB@ BE@BFD9 G F4><I C4J<9AFB6 E �� A4<5B?99 K4EFB 6OS6?S9FES 
4>DBJ<4AB;, CD< 8?<F9?PAB@ F9K9A<< 5B?9;A<- <;@9A9A<9 H4?4A7 C4?PJ96 CB F<CG 
«54D454AAOI  C4?BK9>»  <  AB7F9=  6  6<89  «K4EB6OI  EF9>B?»,  <;@9A9A<9  HBD@O 
7DG8AB=  >?9F><  («5BK>BB5D4;A4S»  7DG8A4S  >?9F>4)  <?< A98BD4;6<F<<  K4EF< 
7DG8AB= >?9F>< (CDBEF4S <?< ><EFB;A4S 7<CBC?4;<S ?97><I, 5DBAIBQ>F4;<S < CD.) 
#D< D4;6<F<< CD46B:9?G8BK>B6B= E9D89KAB= A98BEF4FBKABEF< G
 5B?PAOI BF@9K4RFES A45GIL<9 L9=AO9 69AO, 79C4FB@974?<S, C9D<H9D<K9E><9 
BF9><, 4EJ<F. 
• #9D<H9D<K9E>4S 89E4FGD4J<S (SpO2<93%) I4D4>F9DA4 8?S �#% (?97BKAB- 
E<EF9@AO= <?< 86GA4CD46?9AAO= LGAF) < �#��% (D9EC<D4FBDA4S 7<CB>E<S), 
B8A4>B 6B;@B:A4 < CD< ��� CD< HGA>J<BA<DGRM9@ BF>DOFB@ B64?PAB@ B>A9 
("""). %CDB6BJ<DB64FP E<EF9@AGR 89E4FGD4J<R G F4><I C4J<9AFB6, 
>B@C9AE<DB64AAOI 6 CB>B9, 6B;@B:AB CD< CDB6989A<< &6 ) 6 EBK9F4A<< E 
CG?PEB>E<@9FD<9= (D9EC<D4FBDAO= F9EF). 
• #D< �� 4EEBJ<<DB64AAB= E A4?<K<9 HGA>J<BA<DGRM97B (BF>DOFB7B) 
4DF9D<4?PAB7B CDBFB>4 ("�#), 6B;@B:AB D4;6<F<9 «E<A8DB@4 �D?9><AB»: 
ABD@4?PA4S E4FGD4J<S A4 69DIA<I >BA9KABEFSI < 89E4FGD4J<S 6 A<:A<I 
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>BA9KABEFSI, KFB B5GE?B6?9AB ?97BKAB-E<EF9@AO@ LGAFB@ 6 A<EIB8SMGR 4BDFG, 
CD< C9DHG;<< IBDBLB B>E<79A<DB64AAB= >DB6PR 69DIA9= K4EF< F9?4 <?< CD46B= 
DG><. 
• &9?94A7<Q>F4;<<, E<A8DB@ $9=AB < BF9> C4?PJ96 ><EF9= I4D4>F9DAO 8?S 
E<EF9@AB= E>?9DB89D@<< [3]. 
• %BEG8<EFO9 ;69;8BK>< CB F<CG «C4GF<A><», C9K9ABKAO= ;4C4I < C4?P@4DA4S 
QD<F9@4 CD98CB?474RF ;45B?964A<9 C9K9A<. 
• �CA:C;PB0F8R A5@4F0 (I-C) [3]. �>J9AF II FBA4 A48 ?97BKAB= 4DF9D<9= </<?< 97B 
D4;86B9A<9, C4AE<EFB?<K9E><= E<EFB?<K9E><= LG@ FD<>GEC<84?PAB= 
A98BEF4FBKABEF<, LG@ �DQI9@4 %F<??4 [1,2,7]. #D< �� 4EEBJ<DB64AAB= E �#%, 
4GE>G?PF4F<6A4S >4DF<A4 B5GE?B6?<649FES BEAB6AO@ ;45B?964A<9@. 
• �CA:C;PB0F8S ;53:8E (I-C) [3-4]. �GE>G?PF4F<6A4S >4DF<A4 6 ?97><I CD< 
A4?<K<< �� 4EEBJ<<DB64AAB= E ;45B?964A<S@< ?97><I 5G89F B5GE?46?<64FPES 
BEAB6AO@ ;45B?964A<9@: «LG@ FD9E>4 J9??BH4A4» CD< <AF9DEF<J<4?PAOI 
;45B?964A<S ?97><I, ?B>4?PA4S >D9C<F4J<S CD< 5DBAIBQ>F4;4I. 
 

�01>@0B>@=O5 8AA;54>20=8S (2A5< :0B53>@8S< ?0F85=B>2) [3]: 

&01;8F0 8. �01>@0B>@=0S 4803=>AB8:0 ?@8 ;53>G=>9 38?5@B5=788 (A 
87<5=5=8S<8 [3]). 
#B>4;4F9?P �AF9DCD9F4J<O 'DB69AP 

8B>4;4F9?PABEF< 

"5M<= 4A4?<; >DB6< �?S <E>?RK9A<S 6FBD<KAOI ��. I-C 

"5M<= 4A4?<; @BK< �?S <E>?RK9A<S ��� CD< %�%& (A9HD<F, 
CDBF9<AGD<S). 

  

&&�, &3, &4 �?S <E>?RK9A<S 6FBD<KAOI ��. I-C 

�B47G?B7D4@@4 (#�, 
&�, �+&�, 
H<5D<AB79A).  !" 

�?S <E>?RK9A<S 6FBD<KAOI ��. 
 

�?S C4J<9AFB6 CB?GK4RM<I ���. 

I-C 

�<BI<@<K9E><= 4A4?<; 
>DB6< (>D94F<A<A, 
@BK96<A4, A4FD<=, 
>4?<=, @BK964S ><E?BF4,  
%-D94>F<6AO= 59?B>, 
B5M<= IB?9EF9D<A, 
B5M<= 59?B>, 4?P5G@<A, 
EO6BDBFBKAB9 :9?9;B 

�E9@ C9D6<KAO@ 5B?PAO@, BJ9A>4 
AGFD<F<6AB7B EF4FGE4, 8<47ABEF<>4 < 
8<A4@<>4 CD46B:9?G8BK>B6B= 
A98BEF4FBKABEF<. 

I-C 

�%&,   ��&,   B5M<=   < 
CDS@B= 5<??<DG5<A 

�E9@ C9D6<KAO@ 5B?PAO@, 9:9@9ESKAB 
6E9@ CB?GK4RM<@ 4AF47BA<EFO 
D9J9CFBDB6 QA8BF9?<A4 (�$-) 

I-C 

&<FD 4AF<AG>?94DAOI 
4AF<F9?, ANA, ENA, 
ANCA, $( 

�E9@ C9D6<KAO@ 5B?PAO@ E ���, 8?S 
<E>?RK9A<S ��� 4EEBJ<<DB64AAB= E 
%�%&. 

I-C 
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N-F9D@<A4?PAO= 
HD47@9AF @B;7B6B7B 
A4FD<=GD9F<K9E><B7B 
C9CF<84 (NT-proBNP) 

#DB7ABEF<K9E><= @4D>9D I-C 

��+-<AH9>J<S �?S <E>?RK9A<S 6FBD<KAB= �� I-C 

   

�AEFDG@9AF4?PAO9 <EE?98B64A<S (CDB6B8<FES 6E9@ C4J<9AF4@): 
• #C;PA>:A8<5B@8S 6 CB>B9, A4 69DIA<I < A<:A<I >BA9KABEFSI, 8?S 8<47ABEF<>< 
�#%, 6 K4EFABEF< "�#. 
#D< A4?<K<< E<A8DB@4 $9=AB, 6B;@B:A4 8<EEBJ<4J<S @9:8G >?<A<K9E><@ 
84AAO@< (BFEGFEF6<9 6<8<@B= B8OL>< < E<EF9@AB= 7<CB>E9@<<) < 84AAO@< 
C9D<H9D<K9E>B= E4FGD4J<< (D9;>B EA<:9A4) <;-;4 6OD4:9AAB= 4DF9D<4?PAB= 
64;B>BAEFD<>J<< 6 C4?PJ4I; 6 QFB@ E?GK49 A9B5IB8<@ 4A4?<; 74;B6 4DF9D<4?PAB= 
>DB6<, 6 >BFBDB@ C4DJ<4?PAB9 846?9A<9 ><E?BDB84 5G89F EBBF69FEF6B64FP ABD@9. 
• $5A?8@0B>@=O9 B5AB (CG?PEB>E<@9FD<S, 6 EBK9F4A<< E F9EFB@ 6-@<AGFAB= 
IB8P5O < EG5N9>F<6AB= BJ9A>B= B8OL>< CB �BD7G). 
#D< �#% E �� < CD9<@GM9EF69AAB E<EF9@AB-?97BKAO@ E5DBEB@, CD< H<;<K9E>B= 
A47DG;>9 6B;@B:AB CBS6?9A<9 86GA4CD46?9AAB7B E5DBE4, >BFBDO= ?97>B 
D97<EFD<DG9FES CB CB>4;4F9?S@ E<EF9@AB= 89E4FGD4J<< < E6<89F9?PEF6G9F B 
HBD@<DB64A<< E<A8DB@4 -=;9@9A79D4. 
� FB:9 6D9@S, CD< <8<BC4F<K9E>B= ?97BKAB= 7<C9DF9A;<<, 89E4FGD4J<S CD< 
H<;<K9E>B= A47DG;>9, E6<89F9?PEF6G9F B A4?<K<< """, CD< ;A4K<F9?PAB@ 
CB6OL9A<< 846?9A<S 6 ?97BKAB= 4DF9D<< CD< H<;<K9E>B= A47DG;>9 < CBS6?9A<< 
EC4E<F9?PAB7B ?97BKAB-E<EF9@AB7B LGAF4. 
$9>B@9A8G9FES BJ9A<64FP (� 6 EBBF69FEF6<< E HGA>J<BA4?PAB= >?4EE<H<>4J<9= 
�"� G 6E9I 5B?PAOI ��(I-�) [1,2,3], KFB S6?S9FES @B8<H<J<DB64AAO@ 64D<4AFB@ 
>?4EE<H<>4J<< !PR-�BD>E>B= �EEBJ<4J<< %9D8J4 (NYHA), 
• 1;5:B@>:0@48>3@0D8S (1��) G 6E9I 5B?PAOI ��(I-C) [1,3]. -�� 6OS6?S9F 
CD<;A4>< 7<C9DFDBH<< < C9D97DG;>< #�, 8<?4F4J<< < 7<C9DFDBH<< CD46B7B 
CD98E9D8<S (##) (p-pulmonale), BF>?BA9A<9 Q?9>FD<K9E>B= BE< E9D8J4 6CD46B. 
�<C9DFDBH<S #� 6OS6?S9FES G 87%, BF>?BA9A<9 Q?9>FD<K9E>B= BE< E9D8J4 6CD46B 
- G 79% 5B?PAOI E ���. 'K<FO64S, KFB KG6EF6<F9?PABEFP -�� EBEF46?S9F ?<LP 
55%, 4 EC9J<H<KABEFP 3 70%, -�� A9 6E9784 S6?S9FES @9FB8B@ E>D<A<A74 6 
8<47ABEF<>9 ���. ' 5B?PAOI E FS:9?B= ��� @B:9F B5A4DG:<64FPES 
A9<;@9A9AA4S -�� [1-3]. 

• $5=B35=>3@0D8S >@30=>2 3@C4=>9 :;5B:8 (I-C) [1-3,5]. $9AF79AB7D4H<S BD74AB6 
7DG8AB= >?9F>< CB;6B?S9F GFBKA<FP QF<B?B7<R ��: 6OS6<FP <AF9DEF<J<4?PAO9 
;45B?964A<S ?97><I, CD<B5D9F9AAO9 CBDB>< < �#%, EG8<FP B FS:9EF< ��. 
"EAB6AO@< D9AF79AB?B7<K9E><@< CD<;A4>4@< �� S6?SRFES 6O5GI4A<9 EF6B?4 < 
?96B= 69F6< ?97BKAB= 4DF9D<<, >BFBDO9 HBD@<DGRF 6 CDS@B= CDB9>J<< II 8G7G CB 
?96B@G >BAFGDG E9D8J4, D4EL<D9A<9 >BDA9= ?97><I, G69?<K9A<9 CD46OI BF89?B6 
E9D8J4. ' 5B?PL<AEF64 C4J<9AFB6 ��� BF@9K49FES CB6OL9A<9 CDB;D4KABEF< 
?97BKAOI CB?9= A4 C9D<H9D<< ;4 EK9F B598A9A<S ?97BKAB7B D<EGA>4. 
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• &@0=AB>@0:0;P=0S 1E>�� ?>:>S - @9FB8 A9<A64;<6AB7B 8<47ABEF<K9E>B7B 
<EE?98B64A<S C9D6B= ?<A<<, G 6E9I C4J<9AFB6 E CB8B;D9A<9@ A4 A4?<K<9 �� (I-C) 

[1- 5]. 

"J9A<64RFES E?98GRM<9 CB>4;4F9?< 846?9A<S 6 �� < 8<EHGA>J<< CD46OI 
BF89?B6: 
• $SPAP >25 @@.DF.EF. 
• �<?SF4J<S ?97BKAB7B EF6B?4 > 25 @@. 
• #9D<>4D8<4?PAO= 6OCBF 
• �<?SF4J<S CD46B7B :9?G8BK>4 (#�) CB E?98GRM<@ >D<F9D<S@: 
- �<A9=AO9 D4;@9DO 6O6B8AB7B FD4>F4 #� > 3 E@, 6 C4D4EF9DA4?PAB= CB;<J<< CB 
8?<AAB= BE<, 6 >BAJ9 8<4EFB?O. 
- �<A9=AO9 D4;@9DO #� 6 4C<>4?PAB= K9FOD9I>4@9DAB= CB;<J<<, 6 >BAJ9  
E<EFB?O (54;4?PAO=  8<4@9FD  >2,8  E@,  ED98A<=  8<4@9FD >3,3E@, CDB8B?PAO9 
D4;@9DO 69DIGL>4-BEAB64A<9 >7,9 E@) 
- #?BM48P #� 6 E<EFB?G >16 E@2, 6 8<4EFB?G >28 E@2 
• "FABL9A<9 54;4?PAOI D4;@9DB6 #� > �� (Ratio RV/LV) > 1 
• �<C9DFDBH<S EF9A>< #� >5 @@ (6 >BAJ9 8<4EFB?O, 6 M-D9:<@9 <?< 86GI@9DAB= 
-)"��, 6 EG5>BEF4?PAB= <?< C4D4EF9DA4?PAB= CB;<J<<) 
• #D46B9 CD98E9D8<9: 
- �<A9=AO9 D4;@9DO >3,8 E@ (8<4EFB?4 CD98E9D8<=, C4D4EF9DA4?PA4S CB;<J<S CB 
8?<AAB= BE<) 
- �<A9=AO9 D4;@9DO >4,4I5,3 E@ (>BA9J E<EFB?O, 4C<>4?PA4S 4-I >4@9DA4S 
CB;<J<S) 
- #?BM48P CD46B7B CD98E9D8<S > 20 E@2, 
• %A<:9A<9 EB>D4F<@BEF< #� 

- %B>D4M9A<9 C?BM48<  #� (Fractional Area Contraction, FAC RV) < 32% 

- �6<:9A<9 C?BE>BEF< FD<>GEC<84?PAB7B >?4C4A4 6 E<EFB?G (Tricuspid Annulus 

Plane Excursion, TAPSE) < 16 @@. 

• #4D48B>E4?PAB9 86<:9A<9  �# I4D4>F9DAB9 8?S C9D97DG;>< 846?9A<9@ <?< 
B5P9@B@. 
• �BCB?A<F9?PAO9 B5D4;B64A<S 6 CD46OI BF89?4I. 
$9>B@9A8G9FES BJ9A<64FP 69DBSFABEFP A4?<K<S �� CB 84AAO@ FD4AEFBD4>4?PAB= 
-IB�� G 6E9I C4J<9AFB6 �� A4 BEAB64A<< BCD989?9A<S E>BDBEF< FD<>GEC<84?PAB= 
D97GD7<F4J<< < A4?<K<S 8BCB?A<F9?PAOI H4>FBDB6 D<E>4 (I-C) [3]. 

�?S BCD989?9A<S 69DBSFABEF< �� G C4J<9AFB6 E E<@CFB@4@< ;45B?964A<S A4 QF4C9 
E>D<A<A74 CD98?B:9AB <ECB?P;B64FP CB>4;4F9?P E>BDBEF< CBFB>4 A4 
FD<>GEC<84?PAB@ >?4C4A9 (F45?<J4 9). 

 

&01;8F0 9. �5@>SB=>ABP �� =0 >A=>20=88 40==OE 1E>�� C A8<?B><=OE 
?0F85=B>2 A ?>4>7@5=85< =0 �� [3]: 
 

#<>B64O E>BDBEFP 
FD<>GEC<84?PAB= 
D97GD7<F4J<< (@/E9>) 

!4?<K<9 
8BCB?A<F9?PAOI 

ЭIB��- CD<;A4>B6 �� 

�9DBOFABEFP �� CB 
84AAO@ ЭIB�� 
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f2.8 <?< A9 BCD989?S9FES A9F !<;>4S 
f2.8 <?< A9 BCD989?S9FES 9EFP   

2.9-3.4 A9F %D98ASS 
2.9-3.4 9EFP 

�OEB>4S 
>3.4 A9 FD95G9FES 

�B?99 CD46<?PA4S BJ9A>4 69DBSFABEF< �� 5G89F GEF4AB6?9A4 CD< 4A4?<;9 
8BCB?A<F9?PAOI CD<;A4>B6 CB6OL9A<S ��� CD< <EE?98B64A<< CD46OI BF89?B6 
E9D8J4, ?97BKAB= 4DF9D<< < A<:A9= CB?B= 69AO (!#�) (F45?<JO 9, 10), 
 

&01;8F0 10. 1E>��-?@87=0:8 �� 2 4>?>;=5=85 : 87<5@5=8R A:>@>AB8 
B@8:CA?840;P=>9 @53C@38B0F88 [3]: 
�: �9?G8BK>< �: �97BKA4O 4DF9D<O %: !<:AOO CB?4O 69A4 < CD46B9 

CD98E9D8<9 
#�/�� 54;4?PAO= 
8<4@9FD >1.0 

�D9@S GE>BD9A<S >DB6BFB>4 6 
6OABESM9@ FD4>F9 #� <105 
@/E9> </<?< 
ED98A9E<EFB?<K9E>B9 
CD<>DOF<9 

�<4@9FD !#� >21 @@ 6 EBK9F4A<< E 
G@9APL9A<9@ EC489A<S A4 68BI9 
(<50% E D9;><@ 68BIB@ ABEB@ <?< 
<20% A4 HBA9 ECB>B=AB7B 8OI4A<S) 

'C?BM9A<9 
@9::9?G8BK>B6B= 
C9D97BDB8>< 
(<A89>E 
Q>EJ9AFD<KABEF< 
�� >1.1 6 E<EFB?G 
</<?< 8<4EFB?G) 

%>BDBEFP D4AA9= 
8<4EFB?<K9E>B= 
CG?P@BA4?PAB= D97GD7<F4J<< 
>2.2 @/E9> 

#?BM48P ## >18 E@2 (<;@9D9A<9 6 
>BAJ9 E<EFB?O) 

- �<4@9FD �� >25 @@ - 

#D<@9K4A<9: A9B5IB8<@B A4?<K<9 QIB��-CD<;A4>B6 >4> @<A<@G@ <; 86GI D4;AOI >4F97BD<= (�/�/%) 8?S 
<;@9A9A<S GDB6AS 69DBSFABEF< �� CB 84AAO@ QIB��.  
%B>D4M9A<O: �� – ?97BKA4S 4DF9D<S, �� – ?96O= :9?G8BK9>, !#� – A<:ASS CB?4S 69A4, #� – CD46O= 
:9?G8BK9>, ## – CD46B9 CD98E9D8<9 

 

&01;8F0 11. %B@0B538S 4803=>AB8:8 2 7028A8<>AB8 >B 25@>SB=>AB8 �� ?> 
40==O< 1E>�� C A8<?B><=OE ?0F85=B>2, A 8;8 157 D0:B>@>2 @8A:0 ��� 8;8 
)&�� [3]: 
�9DBOFABEF
P �� CB 
84AAO@ 
ЭIB�� 

�9; ($ <?< 
EBEFBOA<=, 

4EEBJ<<DB64AAOI 
E ���/)&��4 

�?4EE 
D9>B@9A84J<= 

'� 

% ($ <?< 
EBEFBOA<O@<, 

4EEBJ<<DB64AAO@< 
E ���/)&�� 

�?4EE 
D9>B@9A84J<= 

'� 

!<;>4S %?98G9F 
D4EE@BFD9FP 
4?PF9DA4F<6AO= 
8<47AB; 

IIa-C %?98G9F 
D4EE@BFD9FP -IB��-

>BAFDB?P 6 
8<A4@<>9. 

IIa-C 
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%D98ASS 

%?98G9F 
D4EE@BFD9FP 
4?PF9DA4F<6AO= 
8<47AB;, -IB��- 

>BAFDB?P 6 
8<A4@<>9. 

IIa-C 

$9>B@9A8G9FES 
84?PA9=L4S 
8<47ABEF<>4 ��, 
6>?RK4S �#"%b 

IIa-� 

 B:AB 
D4EE@4FD<64FP 
84?PA9=LGR 
8<47ABEF<>G ��b 

IIb-C   

�OEB>4S $9>B@9A8G9FES 
84?PA9=L4S 
8<47ABEF<>4 ��, 
6>?RK4S �#"%b 

I-C $9>B@9A8G9FES 
84?PA9=L4S 
8<47ABEF<>4 ��, 
6>?RK4S �#"%b 

I-C 

#D<@9K4A<9: 4 – �4AAO9 D9>B@9A84J<< A9 >4E4RFES C4J<9AFB6 E 8<HHG;AO@< C4D9AI<@4FB;AO@< 
;45B?964A<S@< ?97><I <?< ;45B?964A<S@< ?96OI >4@9D E9D8J4, b – �46<E<F BF A4?<K<S H4>FBDB6 D<E>4 8?S �� 2, 
3 <?< 5 7DGCCO. 

#BE?98GRM4S EFD4F97<S 8<47ABEF<>< @B:9F D4;?<K4FPES 6 ;46<E<@BEF< BF FB7B, >4><9 H4>FBDO 
D<E>4/4EEBJ<<DB64AAOI EBEFBSA<= E6<89F9?PEF6GRF B 5B?PL9= 69DBSFABEF< ��� <?< %&�� 

�BCC?9DB7D4H<S CB;6B?S9F <;@9D<FP E>BDBEFP >DB6BFB>4 6 E9D8J9, KFB 6 E6BR 
BK9D98P 849F 6B;@B:ABEFP A9<A64;<6AB BCD989?<FP ��� [5,9]. #B EF9C9A< 
FD<>GEC<84?PAB= D97GD7<F4J<<, CD< <@CG?PEAB-6B?AB6B@ 8BCC?9DB6E>B@ 
<EE?98B64A<< @B:AB D4EK9FAO@ CGF9@ BCD989?<FP 69?<K<AG E<EFB?<K9E>B7B ��� 
(SPAP) E CB@BMPR @B8<H<J<DB64AAB7B GD46A9A<S �9DAG??<. �?S CB8EK9F4 SPAP 
@9FB8B@ BCD989?9A<S 7D48<9AF4 846?9A<S K9D9; FD<>GEC<84?PAO= >?4C4A > 
7D48<9AFG 8B?:AB 5OFP 8B546?9AB 846?9A<9 6 CD46B@ CD98E9D8<< (mRA, *��). 
• �><?PRB5@=0S B><>3@0D8S. $9>B@9A8G9FES CDB6989A<9 :><?PRB5@=>9 
B><>3@0D88 (�&) 6OEB>B7B D4;D9L9A<S G 6E9I 5B?PAOI ��(II4-C) [3,5,9-10].  

 G?PF<EC<D4?PA4S >B@CPRF9DAB-FB@B7D4H<K9E>4S 4A7<BCG?P@BAB7D4H<S E 
>BAFD4EFAO@ GE<?9A<9@, @9FB8 6O5BD4 6 8<HH9D9AJ<4?PAB= 8<47ABEF<>9 ��. 
− #B>4;4F9?< ?97BKAB= 7<C9DF9A;<< (A9;46<E<@B BF QF<B?B7<<): 8<?4F4J<S 
?97BKAB7B EF6B?4 (g 29 @@), BFABL9A<S ?97BKAB= EF6B?/A<EIB8SM4S 4BDF4 (g 1,0), 
E97@9AF4DAO9 4DF9D<</5DBAI< (>1) 6 3 < 5B?99 8B?SI. 
− �<?4F4J<S #� < ##, 6AGFD<E9D89KAO9 B5D4;B64A<S (FDB@5, @<>EB@4) 
− ">>?R;<S CDBE69F4 ?97BKAB7B EF6B?4 < 97B 69F69= Q@5B?B@, 59; 
A9CBED98EF69AAB= 6<;G4?<;4J<< FDB@54, «E<@CFB@ B5DO64». 
− #D<EF9ABKAO9 FDB@5O, 6AGFD<EBEG8<EFO9 C9D9@OK><, A9DB6ABEFP >BAFGDB6 < 
C9D9FS:>< 4DF9D<= (CD<;A4> )&��), EBCDB6B:84RM<9ES 8<?SF4J<9= 69F69= 
?97BKAB= 4DF9D<< E D4ECDBEFD4A9A<9@ A4 8B?96O9, E97@9AF4DAO9 < 
EG5E97@9AF4DAO9 69F6<. 
− #D<;A4>< <AH4D>F-CA96@BA<<: >DG7?O9 <?< B64?PAO9 GC?BFA9A<S C4D9AI<@O 
CD<?9:4M<9 > C?96D9. 
− %<@CFB@ «@4FB6B7B EF9>?4» (@B;4<KABEFP, EBK9F4A<9 ;BA 7<CB < 
7<C9DC9DHG;<<, BF9>4 < 6BEC4?9A<S). 



17 

 

− �<HH9D9AJ<4?PAO= 8<47AB; E <AF9DEF<J<4?PAO@< ;45B?964A<S@< ?97><I, 
BD74AB6 ED98BEF9A<S, Q@H<;9@B=, 4DF9D<B-69AB;AO@< @4?PHBD@4J<S@< ?97><I, 
6DB:89AAO@< < CD<B5D9F9AAO@< CBDB>4@< D4;6<F<S 5DBAIB-?97BKAB= E<EF9@O. 
− �#%: BF>DOFO= 4BDF4?PAO= CDBFB>, K4EF<KAO= 4AB@4?PAO= 8D9A4: ?97BKAOI 
69A, E9CF4?PAO9 89H9>FO, ?97BKA4S 69AB-B>>?R;<BAA4S 5B?9;AP. 
 

• �0B5B5@870F8S ?@02OE >B45;>2 A5@4F0 (�#"% (I-C)) [1-5]: 

*9?< CDB6989A<S �#"%: 
• 8?S BJ9A>< QHH9>F<6ABEF< @98<>4@9AFB;AB= F9D4C<< (IIa-C) [3]. 

• 8?S D9L9A<S 6BCDBE4 B5 BC9D459?PABEF< �#% (I-C) [3]. 

• 8?S CB8F69D:89A<S 8<47AB;4 )&�� < D9L9A<S 6BCDBE4 B5 BC9D459?PABEF< < 
F4>F<>< ?9K9A<S (I-C) [3]. 

• G C4J<9AFB6 E �� 6E?98EF6<9 C4FB?B7<< ?96OI BF89?B6 E9D8J4 <?< ?97><I, 
9E?< D9L49FES 6BCDBE B FD4AEC?4AF4J<< (I-C) [3]. 

�B 6D9@S �#"% BJ9A<64RFES E?98GRM<9 C4D4@9FDO: 
 4AB@9FD<S: ED98A99 846?9A<9 6 CD46B@ CD98E9D8<<, 846?9A<9 6 #� 
(E<EFB?<K9E>B9, 8<4EFB?<K9E>B9, ED98A99), 846?9A<9 6 ?97BKAB= (E<EFB?<K9E>B9, 
8<4EFB?<K9E>B9, ED98A99), ����, 846?9A<9 6 ?96B@ :9?G8BK>9 (9E?< 5O?4 
CDB6989A4 B8AB6D9@9AA4S @4AB@9FD<S ?96OI BF89?B6), 846?9A<9 6 4BDF9 
(E<EFB?<K9E>B9, 8<4EFB?<K9E>B9, ED98A99), 
!4EOM9A<9 ><E?BDB8B@ 4DF9D<4?PAB= (S4O2) < 69AB;AB= >DB6< (SvO2) 6 69DIA9= 
< A<:A9= CB?B= 69A4I, ##, #�, ?97BKAB= 4DF9D<<, 4BDF9 (6B;@B:AO 
A9<A64;<6AO9 CB>4;4F9?< 8?S 4BDFO) 
$4EK9FAO9 CB>4;4F9?<: 
− E9D89KAO= 6O5DBE (CO), E9D89KAO= <A89>E (CI, @9FB8B@ F9D@B8<?RJ<< 
<?< @9FB8B@ (<>4 CD< A4?<K<< E<EF9@AB-?97BKAOI LGAFB6) 
− ?97BKAB9 < E<EF9@AB9 EBEG8<EFB9 EBCDBF<6?9A<9 (PVR < SVR) 6 WU, B5M99 < 
<A89>E<DB64AAB9 (PVRi 3 8?S 89F9= < 6;DBE?OI E A<;>B= @4EEB= F9?4), BFABL9A<9 
PVR/ SVR 

− D9>B@9A8G9FES BJ9A<64FP >BA9KAB-8<4EFB?<K9E>B9 846?9A<9 6 �� CD< 
A96B;@B:ABEF< A489:AB7B <;@9D9A<S ���� (II4-C) [2]. 

"8AB6D9@9AAB E �#"% 6B;@B:AB CDB6989A<9 8<7<F4?PAB= EG5FD4>J<BAAB= 
4A7<CG?P@BAB7D4H<< (�#�), G C4J<9AFB6 E )&�� < &-�� CB 84AAO@ �& (II4-C) 

[3,5-6]. �#� CDB6B8<FES 6 8<7<F4?PAB@ EG5FD4>J<BAAB@ D9:<@9 6 2-I CDB9>J<SI, 
<?< DBF4J<BAAB= �#�; E E9?9>F<6AB= >4F9F9D<;4J<9= 7?46AOI ?97BKAOI 4DF9D<=. 
• �EE?98B64A<9 DC=:F88 2=5H=53> 4OE0=8S (A?8@>3@0D8S) CDB6B8<FES G 6E9I 
5B?PAOI �� 8?S 6OS6?9A<S B5EFDG>F<6AOI <?< D9EFD<>F<6AOI <;@9A9A<= < 
GFBKA9A<S FS:9EF< CBD4:9A<S ?97><I (I-C) [1,2,3,6]. 

�?S C4J<9AFB6 E �� I4D4>F9DAB G@9APL9A<9 8<HHG;<BAAB= ECBEB5ABEF< 
@BAB>E<84 G7?9DB84 (40-80% BF ABD@O), A95B?PLB9 <?< G@9D9AAB9 EA<:9A<9 
?97BKAOI B5N9@B6, ABD@4?PAB9 <?< A9;A4K<F9?PAB EA<:9AAB9 PaO2 < B5OKAB 
EA<:9AAB9 <;- ;4 4?P69B?SDAB= 7<C9D69AF<?SJ<< Pa%O2. #D< A4?<K<< 
A9B5D4F<@B= B5EFDG>J<< 8OI4F9?PAOI CGF9= E6<89F9?PEF6G9F 6 CB?P;G )"�� >4> 
CD<K<AO 7<CB>E<K9E>B= ��. 
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%A<:9AAO9 ?97BKAO9 B5N9@O < 8<HHG;<BAAB= ECBEB5ABEF< ?97><I (�%�) @B7GF 
G>4;O64FP A4 A4?<K<9 <AF9DEF<J<4?PAB7B ;45B?964A<S ?97><I. 
• '�� >@30=>2 1@RH=>9 ?>;>AB8 G 6E9I C4J<9AFB6 E �� 8?S <E>?RK9A<S 
J<DDB;4 C9K9A< </<?< CBDF4?PAB= 7<C9DF9A;<< (I-C) [3]. �ECB?P;B64A<9 J69FB6B= 
8BCC?9DB7D4H<< CB;6B?S9F 8<HH9D9AJ<DB64FP C4EE<6AGR CBDF4?PAGR 
7<C9DF9A;<R 6E?98EF6<9 CD46B:9?G8BK>B6B= E9D89KAB= A98BEF4FBKABEF< <?< 
6E?98EF6<9 6B;A<>AB69A<S FD4AEC9K9ABKAB7B 69AB;AB7B 7D48<9AF4 CD< J<DDB;9 
C9K9A<. 
• �5=5B8G5A:>5 :>=AC;PB8@>20=85 D9>B@9A8G9FES 6E9@ C4J<9AF4@ E ���� (II4-
C) [3]. 16,9% C4J<9AFB6 E <EIB8AB <8<BC4F<K9E>B= ���, < 89% C4J<9AFB6 E 
A4E?98EF69AAB= ��� < <I 59EE<@CFB@AOI DB8EF69AA<>B6 C9D6B= ?<A<< DB8EF64 
<@9RF @GF4J<< BF69FEF69AAOI ;4 D4;6<F<9 ���. #B:<;A9AAO= D<E> D4;6<F<S 
��� EBEF46?S9F 14% G @G:K<A < 42% :9AM<A-ABE<F9?9= [4]. #4J<9AFO < K?9AO 
<I E9@9=, BFABESM<9ES > 7DGCC9 D<E>4, 8B?:AO 5OFP CDB<AHBD@<DB64AO B 
6B;@B:ABEF< 6OS6?9A<S 79A9F<K9E><I @GF4J<= [3]. 
 

#>:070=8S 4;S :>=AC;PB0F88 A?5F80;8AB>2: 
• >BAEG?PF4J<O D96@4FB?B74 3 C4J<9AFB6 E �� CD< 6OS6?9A<< ;A4K<F9?PAB 
CB6OL9AAB7B F<FD4 4AF<F9? (5B?99 1:80) <?< CB8B;D9A<< A4 A4?<K<9 %�%& (I-C), 

79@4FB?B74 CD< 79@4FB79AAOI FDB@5BH<?<SI < )&�� [1-3]. 

 

2.2 �803=>AB8G5A:89 0;3>@8B<: 
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 $8A. 1 �;3>@8B< 4803=>AB8:8 ;53>G=>9 38?5@B5=788 [2,3]. 
 

2.3  �8DD5@5=F80;P=O9 4803=>7 8 >1>A=>20=85 4>?>;=8B5;P=OE 
8AA;54>20=89: 
 

&01;8F0 13. �8DD5@5=F80;P=O9 4803=>7 ;53>G=>9 38?5@B5=788. 
�<47AB; "5BEAB64A<9 

8?O 
8<HH9D9AJ<4
?PAB= 

8<47ABEF<><

"5E?98B64A<O �D<F9D<< <E>?NK9A<O 
8<47AB;4 

)&�� �97BKA4S 
7<C9DF9A;<S 

�&: FDB@5O 6 EF6B?9 <?< 6 
69F6SI ��. 
'���:  B>>?R;<6AO=  <?< 
D9>4A4?<;B64AAO9 
FDB@5B;O 69A 
A\>BA9KABEF9=. 
�#"%+�#�: FDB@5B;O 
69F69= ?97BKAB= 4DF9D<<, 
?97BKA4S 7<C9DF9A;<S, 
BFEGFEF6<9 8DG7<I CD<K<A 
��;

"FEGFEF6<9 
<AEFDG@9AF4?PAOI 84AAOI 
;4 B5EFDG>J<R EBEG8<EFB7B 
DGE?4 ?97><I 
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�8<BC4F<K9E>4
S �� 

�97BKA4S 
7<C9DF9A;<S 

  �45B?964A<9 6OEF46?S9FES 
@9FB8B@ <E>?RK9A<S, 6E9I 
;45B?964A<= 
EBCDB6B:84RM<IES 
?97BKAB= 4DF9D<4?PAB= 
7<C9DF9A;<9=. 

�#% �97BKA4S 
7<C9DF9A;<S 

-)"��: >4DF<A4 �#%. 
�& �#�: LGAFO, +����, 
"�#. 

�E>?RK9A<9 �#% 

�45B?964A<9 
?97><I 

�97BKA4S 
7<C9DF9A;<S 

�<CB>E9@<S. 
!4DGL9A<9 HGA>J<< 
6A9LA97B 8OI4A<S. 
�&: <AF9DEF<J<4?PAB9 
;45B?964A<9 ?97><I, 
Q@H<;9@4, CBDB>< D4;6<F<S 
?97><I 

�E>?RK9A<9 ;45B?964A<= 
C4D9AI<@O ?97><I 

�� 

4EEBJ<<DB64AA4
S  E 
;45B?964A<S@< 
EB98<A<F9?PAB
= F>4A< 

�97BKA4S 
7<C9DF9A;<S 

�GFB4AF<F9?4 (ANA, ENA, 
ANCA), $( 

�<BCE<S >B:AB- 
@OL9KAB7B ?BE>GF4 (CB 
CB>4;4A<S). 
#BD4:9A<9 >B:<, CBK9>. 

�?<A<>4  E<EF9@AOI 
;45B?964A<= EB98<A<F9?PAB= 
F>4A< 
�?<A<>4 64E>G?<FB6 8DG7B= 
?B>4?<;4J<< (*!%, E9D8J9, 
CBK><, >B:4. < 8D.) 

�9@B7?B5<ABC4
F<<: 
&4?4EE9@<S 
%9DCB6<8AB- 
>?9FBKA4S 
4A9@<S 

�97BKA4S 
7<C9DF9A;<S 

%6. 79@B7?B5<A C?4;@O. 
 <>DBE>BC<S @4;>4 >DB6< 
-?9>FDBHBD9; 79@B7?B5<A4. 

�A9@<S. %9DCB6<8A4S  
HBD@4 QD<FDBJ<FB6. 
« <L9A96<8AO9» 
QD<FDBJ<FO. 
 GF4AFAO= 79@B7?B5<A HbF 

�45B?964A<9 
?96OI BF89?B6 
E9D8J4 

�97BKA4S 
7<C9DF9A;<S 

-)"��: CD<;A4><  )%! EB 
EA<:9AAB= <?< EBID4AAB= 
(� ��. �?4C4AAO9 CBDB>< 
E9D8J4. 

�E>?RK9A<9 ;45B?964A<= 
?96OI BF89?B6 E9D8J4. 

�97BKA4S 69AB- 
B>>?R;<BAA4S 
5B?9;AP 

�97BKA4S 
7<C9DF9A;<S 

�& �#�: EF9AB;O ?97BKAOI 
69A 

�E>?RK9A<9 EF9AB;4 69A 
?97><I. 

!9E@BFDS, A4 K9F><9 7D4A<JO @9:8G BF89?PAO@< HBD@4@< �� (1-3 7DGCCO), 
EGM9EF6GRF «E9D4S ;BA4», C4J<9AFO EF4DL97B 6B;D4EF4, <@9RM<9 >?<A<K9E>< 
CD<;A4>< ?97BKAB= 4DF9D<4?PAB= 7<C9DF9A;<<, AB 6 EBK9F4A<< E EBCGFEF6GRM9= 

>4D8<BD9EC<D4FBDAB= C4FB?B7<9=, >BFBDO9 F4><@, B5D4;B@ A9 @B7GF 5OFP 
BCD989?9AO >4> «>?4EE<K9E><9» C4J<9AFO E ��� (F45?<J4 8). 
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$8AC=>: 2. (5=>B8?O ;53>G=>9 0@B5@80;P=>9 38?5@B5=788 8 ;53>G=>9 
38?5@B5=788 0AA>F88@>20==>9 A 701>;520=8S<8 ;52OE >B45;>2 A5@4F0 [2]. 
 

&01;8F0 14 �;8=8G5A:85 ?@87=0:8 «:;0AA8G5A:>9» 8 «0B8?8G=>9» ��� 
(��� A :0@48>?C;P<>=0;P=O<8 :><>@184=O<8 A>AB>S=8S<8). (% 
87<5=5=8S<8 [2]). 
 

#B>4;4F9?P «&<C<KA4O» 
(>?4EE<K9E>4O) ��� 

«�F<C<KA4O» ��� (��� E 
>4D8<BCG?P@BA4?PAO@< 

>B@BD5<8AO@< EBEFBOA<O@<). 
�9@B8<A4@< 
K9E><= CDBH<?P 

#D9>4C<??SDA4S 
(4DF9D<4?PA4S) ?97BKA4S 
7<C9DF9A;<S 

#D9>4C<??SDA4S (4DF9D<4?PA4S) 
?97BKA4S 7<C9DF9A;<S 

"5M4S 
I4D4>F9D<EF<>4 

 B?B8O9 C4J<9AFO, 59; 
EBCGFEF6GRM9= 
>4D8<BD9EC<D4FBDAB= 
C4FB?B7<<. 

+4EFB ?<J4 CB:<?B7B < EF4DK9E>B7B 
6B;D4EF4, <@9RM<9 ;45B?964A<S 
EIB:<9 EB 2-= < 3-= 7DGCCB= 
?97BKAB= 7<C9DF9A;<< (;45B?964A<S 
?96OI BF89?B6 E9D8J4 < ?97><I), AB 
A9 8BEF<74RM<I <I EF9C9A< 
6OD4:9AABEF<. 
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(9ABF<C 
EIB:<= E �� A4 
HBA9 
;45B?964A<= 
?96OI BF89?B6 
E9D8J4. 

!BD@4?PA4S <?< 
EA<:9AA4S @4EE4 F9?4. 

1) g 5B?99 3-I H4>FBDB6:    
2) �� 

3) ��%  

4) %4I4DAO= 8<459F. 
5) � & > 30 >7/@2 
6) �DG7<9  CD<;A4><  (8<?4F4J<S 
�#, (#) 
  (9ABF<C E �� 

6E?98EF6<9 
;45B?964A<= 
?97><I/7<CB>E<< 

�<CB>E9@<S 
A9I4D4>F9DA4. 

1) !BD@4?PA4S <?< CD4>F<K9E>< 
ABD@4?PA4S 5B8<C?9F<;@B7D4H<S. 
2) �& "�� 59; CD<;A4>B6 
>?<A<K9E>< ;A4K<@OI ;45B?964A<= 
?ё7><I 
3) DLCO<45% BF 8B?:AB7B 
4) �?G5B>4S 7<CB>E9@<S. 
 

.•   

�>?>;=8B5;P=O5 <5B>4O >1A;54>20=8S [1-3,7,8]: 

• �4;BD94>F<6AO= F9EF (�$&) 6B 6D9@S �#"% D9>B@9A8G9FES CDB6989A<9 8?S 
BCD989?9A<S CBF9AJ<4?PAB= QHH9>F<6ABEF< ?9K9A<S 5?B>4FBD4@< >4?PJ<96OI 
>4A4?B6 (���) (I-C) [1,3]. 

�DGCCO C4J<9AFB6 8?S CDB6989A<S �$&: 
− <8<BC4F<K9E>4S ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S (����) 
− A4E?98EF69AA4S ?ё7BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S (!���) 
− ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S  <A8GJ<DB64AA4S CD<9@B@ ?9>4DEF6 <?< 
FB>E<AB6 (�&-���) 
�?S 8DG7<I HBD@ ?97BKAB= 7<C9DF9A;<< �$& A9 CDB6B8<FES (III-C) [3]. 

�?S CDB6989A<S �$& D9>B@9A8G9FES <ECB?P;B64FP >BDBF>B89=EF6GRM<9 
64;B8<?4F4FBDO, 6B;89=EF6GRM<9 A4 @4?O= >DG7 >DB6BB5D4M9A<S (F45?<J4 13) 

[1,2,3,7-8]. 

 

&01;8F0 15 #@5?0@0BO, ?@8<5=S5<O5 ?@8 �$& ?@8 �#"% C ?0F85=B>2 A �� 
[A 87<5=5=8S<8 [1,2,3] 
#@5?0@0B #CBP 22545=8S t 1/2 %B0@B>20S 

4>70 
 0:A8<0;P=0S 

4>70 
�;8B5;P=>ABP 

">E<8 
4;BF4 

<A74?SJ<BAAO= 15-30 E9> 10 ppm 20-40 ppm 5 @<A 

�?BCDBEF <A74?SJ<BAAO= 20-25 

@<A 
20 @>7 - 5-10 @<A 

#D<@9K4A<9: ppm – K4EF<J A4 @<??<BA 6 74;B6B= E@9E< 
 

&01;8F0 16. "?@545;5=85 3@C??O ?0F85=B>2 A >AB@O< 8 4;8B5;P=O< 
?>;>68B5;P=O< >B25B>< =0 B5@0?8R 1;>:0B>@0<8 :0;PF852OE :0=0;>2 
(3@C??0 1.5 ���) [1]: 
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#B?B:<F9?PAO= BEFDO= 

�$& G C4J<9AFB6 E ����, 
!��� < �&-��� 

•   EA<:9A<< mPAP. 5B?99 K9@ A4 10 @@ DF.EF., 
• 8BEF<:9A<< 45EB?RFAB= 69?<K<AO mPAP @9A99 
40 @@ DF.EF. 
• CD< G69?<K9A<< <?< BFEGFEF6<< 8<A4@<>< 

CO 

#B?B:<F9?PAO= 8?<F9?PAO= 
BF69F A4 F9D4C<R ��� 

• I-II (� (NYHA) 

• �?<F9?PAO= < GEFB=K<6O= CB?B:<F9?PAO= 

QHH9>F A4 F9D4C<R ���, 6 F9K9A<< 1 7B84, 6 
ED46A9A<< E CB>4;4F9?S@< 8B A4K4?4 F9D4C<< 

!9 5B?99 10-25% C4J<9AFB6 E ����, A4E?98G9@B= ���, ���, <A8GJ<DB64AAB= 
CD<9@B@ ?9>4DEF6/FB>E<AB6 <@9RF CB?B:<F9?PAO= �$& [2,3]. 
�;-;4 6B;@B:AOI E9DP9;AOI BE?B:A9A<= A9 E?98G9F A4;A4K4FP ��� Q@C<D<K9E>< 
59; CDB6989A<S �$&. 
• �=0;87 307>2>3> A>AB020 0@B5@80;P=>9 :@>28, G C4J<9AFB6 E CB8B;D9A<9@ A4 
A4?<K<9 7<CB>E<K9E>B= �� (I-C) [2,3]. !9 D9>B@9A8G9FES CDB6989A<9 BF>DOFB= 
<?< FBD4>BE>BC<K9E>B= 5<BCE<< ?97><I (III-C) [2,3]. #DB6989A<9 5<BCE<< 
EBCDS:9AB E EGM9EF69AAB CB6OL9AAO@ D<E>B@ BE?B:A9A<=, 6 FB@ K<E?9 < 
H4F4?PAOI [2,3]. 
•  03=8B=>-@57>=0=A=>9 B><>3@0D88 A ?>74=8< :>=B@0AB8@>20=85< ( $&) 
(IIb-C) [11].  $& <ECB?P;G9FES G C4J<9AFB6 E �� 8?S BJ9A>< EBEFBSA<S #�, 
BJ9A>4 EF9C9A< 97B H<5DB;4 [1-3]. +4M9 6E97B  $& <ECB?P;G9FES CD< 
B5E?98B64A<< C4J<9AFB6 E ���, �#%, )&��. 
• #C7O@P:>2O9 (bubble) B5AB, B8AB6D9@9AAB E CDB5B= �4?PE4?P6O, CD< 
CDB6989A<< -)"��, CB>4;4A CD< CB8B;D9A<< A4 """, >4> CD<K<AG E<EF9@AB= 
89E4FGD4J<< G C4J<9AFB6 E ��.  9FB8 S6?S9FES 8BEFGCAO@ < IBDBLB 
6BECDB<;6B8<@O@. 
�OS6?9A<9 �#% S6?S9FES B8AB= <; 64:AOI ;484K 6 8<HH9D9AJ<4?PAB 
8<47ABEF<K9E>B@ 4?7BD<F@9 CD< CDB6989A<< -IB��. !4<5B?99 K4EFB= CD<K<AB= 
CD9>4C<??SDAB= �� S6?SRFES E9CF4?PAO9 89H9>FO, "�#, 4AB@4?PAO= 8D9A4: 
?97BKAOI 69A < 8DG7<9, 6 FB@ K<E?9, E?B:AO9 �#%. 
• +@5A?8I52>4=>9 1E>�� (+#1)"��) G C4J<9AFB6 E CB8B;D9A<9@ A4 A4?<K<9 
""" <?< � ## CB F<CG sinus venosus (I-C) [1,2,3]. 

• #>;8A><=>3@0D8S 8;8 0<1C;0B>@=O9 :0@48>@5A?8@0B>@=O9 <>=8B>@8=3 
EA4 8?S <E>?RK9A<S E<A8DB@4 B5EFDG>F<6AB7B 4CABQ EA4 (%"�%), E<A8DB@4 
B:<D9A<S-7<CB69AF<?SJ<< (I-C) [2,3]. 

 

3. &��&��� ��+�!�/ !� � �'��&"$!"  '$"�!� [3, 14-21,23-44]: 

3.1 !5<548:0<5=B>7=>5 ;5G5=85 [3, 14-21]: 

• �85B0 № 10-100 CD< A4?<K<< CD46B:9?G8BK>B6B= A98BEF4FBKABEF< < 
BF9KAB7B E<A8DB@4. 
• ":A835=>B5@0?8S: CB>4;4A4 6E9@ C4J<9AF4@ E pO2 4DF9D<4?PAB= >DB6< < 8 
>#4 (60 @@.DF.EF., <?< SpO2 <91%) CB>4;4A4 B>E<79ABF9D4C<S E 8BEF<:9A<9@ 
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J9?96B7B GDB6AS E pO2 4DF9D<4?PAB= >DB6< > 8 kPa. � 4@5G?4FBDAOI GE?B6<SI 
BCF<@4?PAB <ECB?P;B64A<9 ><E?BDB8AB7B >BAJ9AFD4FBD4 E CDB<;6B8<F9?PABEFPR 
8B 5 ?/@<A. 
• (878G5A:0S 0:B82=>ABP: 
#DB7D4@@O H<;<K9E>B= D945<?<F4J<<, 8BCGEF<@O FB?P>B CD< E4FGD4J<< 5B?99 
90%, 6B;@B:A4 B>E<79ABF9D4C<S 6B 6D9@S A47DG;><. 
−1-2 (� (�"�) H<;<K9E><9 A47DG;>< D9>B@9A8GRFES 6 CD989?4I A9 6O;O64RM<I 
E<@CFB@B6 <?< A9CD<SFAOI BMGM9A<= (B8OL>4, 7B?B6B>DG:9A<9, CD<EFGCO 
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D9;>B= E?45BEF<, «8GDABFO», «CBF9@A9A<S» 6 7?4;4I) < E<A>BC9 S6?SRFES 
CB>4;4A<9@ 8?S A9@98?9AAB7B CD9>D4M9A<S A47DG;B> < C9D9E@BFD4 B5Nё@4 
H<;<K9E>B= 4>F<6ABEF< C4J<9AF4 (III-%). 
− 3-4 (� (�"�) FB?9D4AFABEFP > H<;<K9E><@ A47DG;>4@ D9;>B B7D4A<K9A4, >4> 
CD46<?B, C4J<9AFO 89E4FGD<DB64AO 6 CB>B9 <?< CDB<EIB8<F 9ё ;A4K<F9?PAB9 
EA<:9A<9 CD< @<A<@4?PAOI H<;<K9E><I A47DG;>4I. 
$9:<@ CBEF9?PAO= <?< CB?GCBEF9?PAO= CD< B5BEFD9A<< ;45B?964A<S. 
!9B5IB8<@4 CDBH<?4>F<>4 FDB@5B;B6 69A A<:A<I >BA9KABEF9= 6 C9D<B8 
B7D4A<K9A<S H<;<K9E><I A47DG;B> (Q?4EF<K9E>B= 5<AFB64AA<9 A<:A<I 
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• �5@5<5==>ABP, @>4O, 70<5AB8B5;P=0S 3>@<>=>B5@0?8S 2 
?>AB<5=>?0C70;P=>< ?5@8>45. �9D9@9AABEFP CDBF<6BCB>4;4A4 C4J<9AF4@ E �� 
(I- C), F4> >4> @4F9D<AE>4S E@9DFABEFP EBEF46?S9F 8B 50%. 
�4DP9DAO9 @9FB8O >BAFD4J9CJ<< 59;BC4EAO 8?S C4J<9AFB6, AB A9 CD98E>4;G9@O 
CB QHH9>F<6ABEF<. 
#D9C4D4FO CDB79EF9DBA4 (@98DB>E<CDB79EF9DBA4 4J9F4F, QFBAB79EFD9?) 
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• #CB5H5AB28S. �<CB>E<S GEG7G5?S9F 64;B>BAEFD<>J<R, CBQFB@G 6B 6D9@S 
CB?9FB6 A4 46<4FD4AECBDF9 C4J<9AF4@ E �� E (� III-IV CD< C4DJ<4?PAB@ 
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• �0:F8=0F8S. #4J<9AF4@ E �� A9B5IB8<@4 C?46A4S 64>J<A4J<S 64>J<AB= 
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8GL96AB9 EBEFBSA<9 C4J<9AFB6 E < <I E9@9= [22]. %C9J<4?<EFO, 698GM<9 
C4J<9AFB6 E ��, 8B?:AO <@9FP A46O>< < ;A4A<S 8?S BJ9A>< < D9L9A<S 6E9I QF<I 
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$9>B@9A8G9FES D97G?SDAB9 B5E?98B64A<9 C4J<9AFB6 E ���. !9B5IB8<@4 
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EBBF69FEF6GRM97B A<;>B@G D<E>G ?9F4?PABEF< (F45?<J4 6), KFB 
S6?S9FES 489>64FAO@ >?<A<K9E><@ BF69FB@ A4 F9D4C<R G C4J<9AFB6 
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6OEB>B7B 4DF9D<4?PAB7B 846?9A<S, ��% <? �� A98BEF4FBKABEF<) 

III-% 
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&0@35B=0S <548:0<5=B>7=0S B5@0?8S ;53>G=>9 38?5@B5=788.  
#0F85=BO A ?>;>68B5;P=O< 207>@50:B82=O< B5AB><. 
!4K<A4FP F9D4C<R D9>B@9A8G9FES E A<;>B= 8B;O, F.9. 30 @7 @98?9AAB 
6OE6B5B:84RM97BES A<H98<C<A4 864 D4;4 6 89AP <?< 60 @7 8<?F<4;9@4 FD< D4;4 6 
89AP <?< 2,5 @7 4@?B8<C<A4 B8<A D4; 6 89AP, < 6 84?PA9=L9@ BEFBDB:AB < 
CBEF9C9AAB G69?<K<64FP 8B;<DB6>G 8B @4>E<@4?PAB C9D9ABE<@B=. 
%GFBKA4S 8B;4 CD9C4D4FB6, QHH9>F<6ABEFP CD< ���� >BFBDOI 5O?4 CB>4;4A4, 
8BEF4FBKAB 6OEB>4 < EBEF46?S9F: 120-240 @7 8?S A<H98<C<A4, 240-720 @7 8?S 
8<?F<4;9@4 < 8B 20 @7 8?S 4@?B8<C<A4. 
� A9>BFBDOI E?GK4SI FD95G9FES >B@5<A4J<S ��� < B8B5D9AAOI ���- 
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F9D4C<S E CBE?98GRM9= QE>4?4J<9=. #D< 86B=AB= >B@5<A<DB64AAB= F9D4C<< 
CD98CBKF9A<9 <;A4K4?PAB BF849FES C9DBD4?PAB= F9D4C<<. #D< FDB=AB= 
>B@5<A<DB64AAB= F9D4C<< @B7GF 5OFP D4EE@BFD9AO C9DBD4?PAO9, 
<A74?SJ<BAAO9, CB8>B:AO9 <?< 6AGFD<69AAO9 4A4?B7< CDBEF4J<>?<A4.  
• #4J<9AFO E 6OEB><@ D<E>B@. &4><@ C4J<9AF4@ A9B5IB8<@4 BCF<@<;4J<S 
?9K9A<S, 8B?:AO 5OFP 6>?RK9AO CB8>B:AO9 <?< 6AGFD<69AAO9 4A4?B7< 
CDBEF4J<>?<A4, 9E?< QFB A9 5O?B G:9 A4K4FB. #9D9IB8 BF �(�--5 A4 %$�* @B:9F 
5OFP D4EE@BFD9AB, E B7B6BD>B=, KFB QFB <ECB?P;G9FES >4> 6ECB@B74F9?PA4S 
F9D4C<S A9:9?< >4> 4?PF9DA4F<64 F9D4C<< CDBEF4AB<84@<. 
 

&01;8F0 21. $5:><5=40F88 ?> QDD5:B82=>AB8 AB0@B>2>9 :><18=8@>20==>9 
B5@0?88 ��� [3]: 

&9D4C<O �?4EE D9>B@9A84J<< – GDB69AP 
8B>4;4F9?PABEF< 

(� �"� II (� �"� III (� �"� IV 

�@5D<;9AF4A + F484?4H<? I-B I-B IIb-C 

�DG7B= �$- (>DB@9 
4@5D<;9AF4A4) + 

�(�--5 

IIa-C IIa-C IIb-C 

%B>D4M9A<O:  �$Э  –  4AF47BA<EFO  D9J9CFBDB6 QA8BF9?<A4,  �$�Э-5  –  <A7<5<FBDO 

HBEHB8<QEF9D4;O CB8F<C4 5 
 

&01;8F0 22. $5:><5=40F88 ?> QDD5:B82=>AB8 ?>A;54>20B5;P=>9 
:><18=8@>20==>9 B5@0?88 ��� [3]: 

&9D4C<O 
�?4EE D9>B@9A84J<< – GDB69AP 

8B>4;4F9?PABEF< 

(� �"� II (� �"� III (� �"� IV 

%<?89A4H<? + @4J<F9AF4A  I-� I-� II4-C 

�$- </<?< �(�-5² + E9?9>E<C47 I-� I-� II4-C 

�B;9AF4A + D<BJ<7G4F I-� I-� II4-C 

�B;9AF4A + <?BCDBEF <A7. IIb-� IIb-� IIb-C 

�B;9AF4A + F484?4H<? IIa-% IIa-% IIa-% 

%<?89A4H<? + 4@5D<;9AF4A IIb-C IIb-C IIb-C 
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%<?89A4H<? + 5B;9AF4A IIb-C IIb-C IIb-C 

�B;9AF4A + E<?89A4H<? IIb-C IIb-C IIb-C 

�DG7<9 86B=AO9 >B@5<A4J<< IIb-C IIb-C IIb-C 

�DG7<9 FDB=AO9 >B@5<A4J<< IIb-C IIb-C IIb-C 

 

&01;8F0 23. #5@5G5=P >A=>2=OE ;5:0@AB25==OE A@54AB2 (8<5RI8E 100% 
25@>SB=>ABP ?@8<5=5=8S): 
№ (4D@4>BF9D4C96F<K9E>4O 

7DGCC4 
 9:8GA4DB8AB9 
A9C4F9AB64AAB9 
A4;64A<9 

%CBEB5 CD<@9A9A<O '� 

  &0@35B=0S B5@0?8S ;ё3>G=>9 0@B5@80;P=>9 38?5@B5=788 

1. �?B>4FBDO D9J9CFBDB6 
QA8BF9?<A431 

5B;9AF4A !4K4?PA4S 8B;4 62,5 
@7. 2 D4;4 6 89AP, 
J9?964S 8B;4 125 @7. 2 
D4;4 6 89AP 

� 

@4J<F9AF4A 10 @7. 1 D4; 6 89AP � 

4@5D<;9AF4A !4K4?PA4S 8B;4 5 @7. 1 
D4; 6 89AP, J9?964S 
8B;4 10 @7. 1 D4; 6 89AP 

� 

2. �A7<5<FBD 5- 
HBEHB8<QEF9D4;O 
  

E<?89A4H<? 20-25 @7. 3 D4;4 6 89AP. � 

F484?4H<? 2,5 @7. 3 20 @7. 1 D4; 6 
89AP 

� 

3 %F<@G?SFBD D4EF6BD<@B= 
7G4A<?4FJ<>?4;O 

D<BJ<7G4F !4K4?PA4S 8B;4 0,5 @7. 
3 D4;4 6 89AP, J9?964S 
8B;4 2,5 @7. 3 D4;4 6 
89AP 

� 

4 �A4?B7< CDBEF4J<>?<A4 <?BCDBEF 20 @>7. 4-6 D4; 6 89AP, � 

8?<F9?PABEFP 
<A74?SJ<< 5-10 @<AGF. 

5 �7BA<EFO D9J9CFBDB6 
CDBEF4J<>?<A4 

E9?9>E<C47 !4K4?PA4S 8B;4 200 
@>7. 2 D4;4 6 89AP E 
84?PA9=L9= F<FD4J<9= 
8B @4>E<@4?PAB= 1600  

@>7.  2  D4;4  6  89AP  

� 

�=B8:>03C;S=BO. 
6 !9CDS@O9 BD4?PAO9 
4AF<>B47G?SAFO 

845<74FD4A4 
QF9>E<?4F 

110 @7. 2 D4;4 6 89AP   

D<64DB>E454A 15-20 @7. 1 D4; 6 89AP   

4C<>E454A 2,5-5,0 @7. 2 D4;4 6 
89AP. 

  

*�46<E<F BF  $�  (�"�), @BAB <?< >B@5<A<DB64AAB= F9D4C<<,  EF4DFB6B= <?< CBE?98B64F9?PAB= 
>B@5<A<DB64AAB= F9D4C<<, G>4;4AB 6 F45. 21-23 
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&01;8F0 24.  #5@5G5=P 4>?>;=8B5;P=OE ;5:0@AB25==OE A@54AB2 (<5=55 100% 
25@>SB=>AB8 ?@8<5=5=8S): 
№ (4D@4>BF9D4C

96F<K9E>4O 
7DGCC4 

 9:8GA4DB8AB9 
A9C4F9AFB64AAB9 

A4;64A<9 

%CBEB5 CD<@9A9A<O '� 

1. �?B>4FBDO 

>4?PJ<96OI 
>4A4?B6 

4@?B8<C<A !4K4?PA4S 8B;4 1,25 @7. 1 D4; 6 
89AP, J9?964S 8B;4 20 @7. 1 D4; 6 
89AP 

� 

  8<?F<4;9@ !4K4?PA4S 8B;4 60 @7. 3 D4;4 6 
89AP, J9?964S 8B;4 240- 720 

@7/EGF 

� 

  A<H98<C<A, 
8?<F9?PAB7B 
6OE6B5B:89A<S 

!4K4?PA4S 8B;4 30 @7. 2 D4;4 6 
89AP, J9?964S 8B;4 120- 240 @7. 
2 D4;4 6 89AP 

� 

2 �<GD9F<>< HGDBE9@<8 �?S <AN9>J<= 20 @7/@?; 
C9DBD4?PAB 40 @7, 1 3 2 D4;4 6 
89AP 

% 

FBD4E9@<8 5-10 @7. 1 3 2 D4;4 6 89AP % 

7<8DBI?BDF<4;<8 25,  < 100 @7. 1 3 2 D4;4 6 89AP % 

EC<DBAB?4>FBA 25, 50, 100 @7 1 3 2 D4;4 6 89AP % 

3 %9D89KAO= 

7?<>B;<8 
8<7B>E<A 1,25-2,5 @7. 1 3 2 D4;4 6 89AP 1-% 

B>E<8 4;BF4 !9CD9DO6A4S <A74?SJ<S, 6 
>BAFGD ���.10-40 ppm 

1-% 

 

#>4E>4O 2 2545=88 =5:>B>@OE D>@< ��� 8 4@C38E 3@C?? �� [23-26]. ���, 
0AA>F88@>20==0S A �#% 2> 27@>A;>< 2>7@0AB5. 
���, 4EEBJ<<DB64AA4S E �#% BFABE<FES > 1 7DGCC9 �� (E@. F45?<JG 4) < 
CD98EF46?S9F EB5B= 69EP@4 79F9DB79AAGR CBCG?SJ<R C4J<9AFB6, CD<6989A4 
BF89?PA4S >?<A<K9E>4S >?4EE<H<>4J<S (E@. F45?<JG 25). #B 84AAO@ 96DBC9=E><@ 
84AAO@ 5-10% 6;DBE?OI C4J<9AFB6 E �#% <@9?< ��� [23]. #BEFBSAAB9 
6B;89=EF6<9 G69?<K9AAB7B >DB6BFB>4 CD< E<EF9@AB-?97BKAB@ LGAF9, 4 F4>:9 
CB6OL9AAB7B 846?9A<S A4 EBEG8O ?97><I @B:9F CD<69EF< > F<C<KAB= 
B5EFDG>F<6AB= 4DF9D<BC4F<< (<89AF<KAO@ 8DG7<@ 6<84@ ���) E CBE?98GRM<@ 
DBEFB@ PVR. �E?< PVR CD96OL49F E<EF9@AB9 EBEG8<EFB9 EBCDBF<6?9A<9 (SVR), 
FB LGAF @9AS9F E6B9 A4CD46?9A<9 (E<A8DB@ -=;9A@9A79D4) [24]. 

' C4J<9AFB6 E CD9B5?484A<9@ E<EF9@AB-?97BKAB7B A4CD46?9A<S LGAF4 @B:AB 
D4EE@BFD9FP >BDD9>J<R CBDB>4 (F45?<J4 5). �O?< CD98?B:9AO >D<F9D<< ;4>DOF<S 
LGAF4, BEAB64AAO9 A4 54;B6B@ GDB6A9 �%% (F45?<J4 26) [25-26]. 
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&01;8F0 25. $5:><5=40F88 ?> :>@@5:F88 �#% A ?@58<CI5AB25==> A8AB5<=>- 
;53>G=O< =0?@02;5=85< HC=B0 [23]: 

1. %8=4@>< 1975=<5=35@0 
�>?RK49F 6E9 5B?PL<9 <AFD4- < Q>EFD4>4D8<4?PAO9 89H9>FO 4 E<EF9@AB-
?97BKAO9 LGAFO, >BFBDO9 CD<6B8SF > ;A4K<F9?PAB@G CB6OL9A<R �%% < 
86GA4CD46?9AAB@G <?< B5D4FAB@G (?97BKAB-E<EF9@AB@G) E5DBEG >DB6<. 
#D<EGFEF6GRF J<4AB;, 6FBD<KAO= QD<FDBJ<FB; < CB?<BD74AAO9 A4DGL9A<S. 
2. ���, 0AA>F88@>20==0S A ?@5>1;040RI8<8 A8AB5<=>-;53>G=O<8 
HC=B0<8 

�BDD9>F<DG9@O9 (E CB@BMPR I<DGD7<K9E>B7B <?< KD9E>B:AB7B 6@9L4F9?PEF64) 
!9>BDD9>F<DG9@O9 (6>?RK49F ED98A<9 < 5B?PL<9 89H9>FO; ±�%% 3 BF 
A9;A4K<F9?PAB7B 8B G@9D9AAB7B, CD9B5?4849F E<EF9@AB-?97BKAB9 LGAF<DB64A<9. 
*<4AB; 6 CB>B9 A9 I4D4>F9D9A). 
3. ��� A <0;O<8/ A;CG09=O<8 45D5:B0<8 (4;S 27@>A;OE ?0F85=B>2) 
�A4K<F9?PAB9 ± �%% CD< A4?<K<< A95B?PL<I 89H9>FB6 (� �# <1 E@  <  � ## 
<2 E@). �?<A<K9E>4S >4DF<A4 <89AF<KA4 ���. �BDD9>J<S �#% CDBF<6BCB>4;4A4. 
4. ��� ?>A;5 E8@C@38G5A:>9 :>@@5:F88 ?>@>:0 
� QF<I E?GK4SI CBE?9 I<DGD7<K9E>B= >BDD9>J<< �#% ��� EBID4AS9FES CBE?9 
BC9D4J<< (C9DE<EF<DGRM4S ���) <?< D4;6<649FES K9D9; A9E>B?P>B @9ESJ96 <?< 
?9F CBE?9 BC9D4J<< (D9;<8G4?PA4S ���) CD< BFEGFEF6<< ;A4K<@OI 
CBE?9BC9D4J<BAAOI BEF4FBKAOI CBD4:9A<= <?< 6DB:89AAOI 89H9>FB6. 
 

&01;8F0 26 $5:><5=40F88 ?> :>@@5:F88 �#% A ?@58<CI5AB25==> A8AB5<=>- 
;53>G=O< =0?@02;5=85< HC=B0 [3]: 

$5:><5=40F88 �;0AA @5:><5=40F88 – 
C@>25=P 4>:070B5;P=>AB8 PVRi  

(WU *<2) 
PVR 

(WU) 

�>@@538@C5<O9 0 

<4 <2.3 �4 IIa-C 

>8 >4.6 !9F IIa-C 

04.467 2.3-4.6 �A8<6<8G4?PA4S 
BJ9A>4 C4J<9AF4 6 
FD9F<KAB@ J9AFD9 

IIa-C 

#D<@9K4A<9: 4 – BC9D4F<6AB9 ?9K9A<9 <?< KD9E>B:AB9 KD9EEBEG8<EFB9 6@9L4F9?PEF6B 
%B>D4M9A<S: PVRi– <A89>E �%%, PVR – ?97BKAB9 EBEG8<EFB9 EBCDBF<6?9A<9 
 

&01;8F0 27 $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A ���, 0AA>F88@>20==>9 A 
�#% [3]: 

$9>B@9A84J<< �?4EE D9>B@9A84J<< – 
GDB69AP 

8B>4;4F9?PABEF< 

#D<@9A9A<9 5B;9AF4A4 D9>B@9A8G9FES G C4J<9AFB6 E III (� �"� E 
E<A8DB@B@ -=;9A@9A79D4 

I-B 
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#D<@9A9A<9 8DG7<I �$-, �(�--5 < CDBEF4AB<8B6 E?98G9F 
B5EG:84FP G C4J<9AFB6 E E<A8DB@B@ -=;9A@9A79D4 

IIa-C 

#D< BFEGFEF6<< ;A4K<F9?PAB7B >DB6BI4D>4APS @B:AB B5EG:84FP 
A4;A4K9A<9 C9DBD4?PAOI 4AF<>B47G?SAFB6 G C4J<9AFB6 E 
FDB@5B;B@ �� <?< CD<;A4>4@< E9D89KAB= A98BEF4FBKABEF< 

IIb-C 

#D<@9A9A<9 8BCB?A<F9?PAB= F9D4C<< ><E?BDB8B@ E?98G9F 
B5EG:84FP 6 E?GK4SI, >B784 F9D4C<S ><E?BDB8B@ CD<6B8<F > 
EFB=>B@G CB6OL9A<R E4FGD4J<< ><E?BDB84 < G@9APL9A<R 
E<@CFB@4F<>< 

IIa-C 

#D< A4?<K<< E<@CFB@B6 7<C9D6S;>BEF< E?98G9F B5EG:84FP 
6OCB?A9A<9 H?95BFB@<< E <;B6B?R@<K9E><@ 6B;@9M9A<9@, 
B5OKAB CD< GDB6A9 79@4FB>D<F4 >65% 

IIa-% 

#D<@9A9A<9 CD9C4D4FB6, EB89D:4M<I :9?9;B, @B:AB B5EG:84FP G 
C4J<9AFB6 E A<;><@ GDB6A9@ H9DD<F<A4 6 C?4;@9 >DB6< 

IIb-C 

' C4J<9AFB6 E E<A8DB@B@ -=;9A@9A79D4 @B:9F B5EG:84FPES 
A4;A4K9A<9 >B@5<A<DB64AAB= F9D4C<< 

IIb-C 

�ECB?P;B64A<9 ��� A9 D9>B@9A8G9FES G C4J<9AFB6 E E<A8DB@B@ 
-=;9A@9A79D4 

III-C 

%B>D4M9A<O: �$Э – 4AF47BA<EFO D9J9CFBDB6 QA8BF9?<A4, ��� – 5?B>4FBDO >4?PJ<96OI >4A4?B6, �"� – 
�E9@<DA4S BD74A<;4J<S ;8D46BBID4A9A<S, ���� – <8<BC4F<K9E>4S ���, �$�Э- 5 – <A7<5<FBDO 
HBEHB8<QEF9D4;O CB8F<C4 5, �� – ?97BKA4S 4DF9D<S, $� – HGA>J<BA4?PAO= >?4EE 

 

���, 0AA>F88@>20==0S A %�%& (A8AB5<=O<8 701>;520=8S<8 A>548=8B5;P=>9 
B:0=8) [27-29]: 

���, 4EEBJ<<DB64AAB= E %�%&, ;4A<@49F 6FBDB9 @9EFB ED98< A4<5B?99 
D4ECDBEFD4AёAAOI F<CB6 ��� CBE?9 ���� [27]. ' QF<I C4J<9AFB6 ��� @B:9F 
D4;6<64FPES 6E?98EF6<9 <AF9DEF<J<4?PAB7B CBD4:9A<S ?97><I <?< 6 D9;G?PF4F9 
<;B?<DB64AAB7B CBD4:9A<S EBEG8B6 ?97><I, E 6B6?9K9A<9@ < CBEF>4C<??SDAOI 
69AG? (�"��) [28,29]. 

 

&01;8F0 28. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A ���, 0AA>F88@>20==>9 A 
%�%& [3]: 

$9>B@9A84J<< �?4EE D9>B@9A84J<< –  
GDB69AP 8B>4;4F9?PABEF< 

-IB�� 6 EBEFBSA<< CB>BS D9>B@9A8G9FES 6 >4K9EF69 
E>D<A<A7B6B7B <EE?98B64A<S G 59EE<@CFB@AOI C4J<9AFB6 E 
E<EF9@AB= E>?9DB89D@<9=, E CBE?98GRM<@ 9:97B8AO@ -IB��-

E>D<A<A7B@, <EE?98B64A<9@ 8<HHG;<BAAB= ECBEB5ABEF< 
?97><I 8?S @BABB>E<84 G7?9DB84 < GDB6AS 5<B@4D>9DB6 

I-% 

�OCB?A9A<9 �#"% D9>B@9A8G9FES 6B 6E9I E?GK4SI CB8B;D9A<S 
���, 4EEBJ<<DB64AAB= E %�%& 

I-C 

&9D4C<S C9DBD4?PAO@< 4AF<>B47G?SAF4@< @B:9F B5EG:84FPES 
A4 <A8<6<8G4?PAB= BEAB69 CD< A4?<K<< CD98D4ECB?B:9AABEF< 
> FDB@5BH<?<< 

IIb-C 
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%B>D4M9A<O: �$Э – 4AF47BA<EFO D9J9CFBDB6 QA8BF9?<A4, ��� – 5?B>4FBDO >4?PJ<96OI >4A4?B6, �"� – 
�E9@<DA4S BD74A<;4J<S ;8D46BBID4A9A<S, ���� – <8<BC4F<K9E>4S ���, �$�Э-5 – <A7<5<FBDO 
HBEHB8<QEF9D4;O CB8F<C4 5, �� – ?97BKA4S 4DF9D<S, $� – HGA>J<BA4?PAO= >?4EE 

 

���, 0AA>F88@>20==0S A ?>@B0;P=>9 38?5@B5=7859 [30-33]: 

���, 4EEBJ<<DB64AA4S E CBDF4?PAB= 7<C9DF9A;<9=, B5OKAB BFABESF > CBDFB- 
CG?P@BA4?PAB= �� (##��). -FG AB;B?B7<R A9 E?98G9F CGF4FP E 79C4FB- 

CG?P@BA4?PAO@ E<A8DB@B@, >BFBDO= I4D4>F9D<;G9FES C4FB?B7<K9E>B= 
8<?4F4J<9= EBEG8B6 ?97><I < 7<CB>E9@<9= [30]. "8A4>B QF< 864 EBEFBSA<S @B7GF 
C9D9E9>4FPES [31]. ##�� 4EEBJ<<DB64A4 E A4?<K<9@ CBDF4?PAB= 7<C9DF9A;<<, AB 
A9 B5S;4F9?PAB E CD<EGFEF6<9@ ;45B?964A<S C9K9A<. "8A4>B J<DDB; C9K9A< 8B E<I 
CBD S6?S9FES A4<5B?99 K4EFB= CD<K<AB= CBDF4?PAB= 7<C9DF9A;<<, CBQFB@G ##�� 
B5OKAB 6EFD9K49FES G C4J<9AFB6 E J<DDB;B@ C9K9A<. #D<@9DAB 1-5% C4J<9AFB6 E 
CBDF4?PAB= 7<C9DF9A;<9= D4;6<649FES ��� [32] < D<E> 99 D4;6<F<S EB69DL9AAB A9 
;46<E<F BF QF<B?B7<< ;45B?964A<S < A4DGL9A<S HGA>J<< C9K9A< [33]. 

 

&01;8F0 29. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A ���, 0AA>F88@>20==>9 A 
?>@B0;P=>9 38?5@B5=7859 [3]: 

$9>B@9A84J<< �?4EE D9>B@9A84J<< 
– GDB69AP 

8B>4;4F9?PABEF< 

-IB�� 8?S CB<E>4 CD<;A4>B6 �� D9>B@9A8G9FES 6OCB?ASFP G 
E<@CFB@AOI C4J<9AFB6 E ;45B?964A<S@< C9K9A< <?< CBDF4?PAB= 
7<C9DF9A;<9= < G 6E9I >4A8<84FB6 A4 FD4AEC?4AF4J<R C9K9A< 

I-B 

#4J<9AFB6 E ���, 4EEBJ<<DB64AAB= E CBDF4?PAB= 7<C9DF9A;<9=, 
D9>B@9A8G9FES BFCD46?SFP 6 J9AFDO, <@9RM<9 BCOF D45BFO E B5B<@< 
;45B?964A<S@< 

I-C 

&9D4C<S C9DBD4?PAO@< 4AF<>B47G?SAF4@< A9 D9>B@9A8G9FES G 
C4J<9AFB6 E ���, 4EEBJ<<DB64AAB= E CBDF4?PAB= 7<C9DF9A;<9= 

III-C 

&D4AEC?4AF4J<S C9K9A< @B:9F B5EG:84FPES G BF89?PAOI C4J<9AFB6 E 
IBDBL<@ BF69FB@ A4 ���-F9D4C<R 

IIb-C 

&D4AEC?4AF4J<S C9K9A< CDBF<6BCB>4;4A4 G C4J<9AFB6 E FS:9?B= < 
A9>BAFDB?<DG9@B= ��� 

III-C 

%B>D4M9A<O: ��� – ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S, �� – ?97BKA4S 7<C9DF9A;<S, ЭIB��- QIB>4D8<B7D4H<S 

 

���, 0AA>F88@>20==0S A ��+-8=D5:F859 [34]: 

� CBCG?SJ<BAAB@ <EE?98B64A<< @<A<@4?PA4S D4ECDBEFD4A9AABEFP ���, 
4EEBJ<<DB64AAB= E ��+-<AH9>J<9=, EBEF46?S?4 0.46% < 5O?4 EIB:9= E GDB6A9@ 
8B 6A98D9A<S 6OEB>B4>F<6AB= 4AF<D9FDB6<DGEAB= F9D4C<< [34]. 

 

&01;8F0 30. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A ���, 0AA>F88@>20==>9 A 
��+-8=D5:F859 [3]: 



35 

 

$9>B@9A84J<< �?4EE 
D9>B@9A84J<< – 

GDB69AP 
8B>4;4F9?PABEF

< -IB�� E>D<A<A7 �� G 59EE<@CFB@AOI C4J<9AFB6 E ��+-<AH9>J<9= A9 
D9>B@9A8G9FES 

III -% 

&9D4C<S C9DBD4?PAO@< 4AF<>B47G?SAF4@< A9 D9>B@9A8G9FES <;-;4 
BFEGFEF6<S 84AAOI B EBBFABL9A<< QHH9>F<6ABEFP/D<E> 

III -% 

%B>D4M9A<O: ��' – 6<DGE <@@GAB89H<J<F4 K9?B69>4, �� – ?97BKA4S 7<C9DF9A;<S, ЭIB��- 

QIB>4D8<B7D4H<S 

 

�" �"�� 8 ��� (25=>>:;R78>==0S 1>;57=P ;53:8E 8 ;53>G=O9 
:0?8;;S@=O9 35<0=38><0B>7) [35-37]: 

�B?S <8<BC4F<K9E><I E?GK496 ���, 89=EF6<F9?PABEF< G8B6?9F6BDSRM<I 
>D<F9D<S@ �"��/���, 69DBSFAB EBEF46?S9F B>B?B 10% (@<A<@4?PA4S 
;45B?9649@BEFP < D4ECDBEFD4A9AABEFP �"��/��� <1 E?GK4=/@?A) [35,36]. � 
BF?<K<9 BF ���� ED98< C4J<9AFB6 E �"�� CD9B5?484RF C4J<9AFO @G:E>B7B CB?4 
< CDB7AB; 5B?99 A95?47BCD<SFAO= [37]. 

 

&01;8F0 31. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A �"��/��� [3]: 
$9>B@9A84J<< �?4EE D9>B@9A84J<< 

– GDB69AP 
8B>4;4F9?PABEF< 

�?S CBEF4AB6>< 8<47AB;4 �"��/��� D9>B@9A8G9FES GK<FO64FP 
EB6B>GCABEFP >?<A<K9E>B7B B5E?98B64A<S, H<;<>4?PAB7B 
<EE?98B64A<S, 5DBAIBE>BC<< < D9;G?PF4FB6 ?GK96B= 8<47ABEF<>< 

I -% 

�89AF<H<>4J<S 5<-4??9?PAB= @GF4J<< EIF2AK4 D9>B@9A8G9FES 8?S 
CB8F69D:89A<S 8<47AB;4 A4E?98EF69AAB= �"��/��� 59; 
7<EFB?B7<K9E>B7B CB8F69D:89A<S 

I-B 

#D< GEF4AB6?9A<< 8<47AB;4 �"��/��� A9B5IB8<@B >4> @B:AB 
E>BD99 A4CD46<FP C4J<9AF4 6 J9AFD FD4AEC?4AF4J<< 

I-C 

#4J<9AFO E �"��/��� 8B?:AO A45?R84FPES FB?P>B 6 J9AFD4I, 
<@9RM<I 5B?PLB= BCOF 6989A<S 5B?PAOI E ��, 6 E6S;< E 6OEB><@ 
D<E>B@ D4;6<F<S BF9>4 ?97><I CBE?9 A4K4?4 F9D4C<< ���-

EC9J<H<K9E><@< CD9C4D4F4@< 

IIa-C 

%B>D4M9A<O: �"��/��� 69ABB>?R;<BAA4S 5B?9;AP ?97><I <  ?97BKAO= >4C<??SDAO= 
79@4A7<B@4FB; , ��� – ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S, �� – ?97BKA4S 7<C9DF9A;<S 

 

�� 2A;54AB285 ?0B>;>388 ;52OE >B45;>2 A5@4F0 [8, 38-41]: 

�� S6?S9FES K4EFO@ BE?B:A9A<9@ ;45B?964A<S ?96OI BF89?B6 E9D8J4, K4EFB 
6EFD9K49FES >4> E<@CFB@ ?9:4M97B 6 BEAB69 EBEFBSA<S [8, 38] < E6S;4A4 E 
FS:9EFPR ;45B?964A<S. #B ED46A9A<R E ��� C4J<9AFO E ��, 4EEBJ<<DB64AAOI E 
;45B?964A<S@< ?96OI BF89?B6 E9D8J4 (BEB59AAB 6 E?GK49 E E9D89KAB= 
A98BEF4FBKABEFPR E EBID4A9AAB= HD4>J<9= 6O5DBE4 ?96B7B :9?G8BK>4) K4EFB 
EF4DL9, :9AE>B7B CB?4, E 5B?99 K4EFB= D4ECDBEFD4A9AABEFPR EBCGFEF6GRM<I 
E9D89KAB-EBEG8<EFOI ;45B?964A<= [39] < 5B?PL<AEF6B, 9E?< A9 6E9, <@9RF 
CD<;A4>< @9F45B?<K9E>B7B E<A8DB@4 [40]. 



36 

 

�� D4;6<649FES CD< ;45B?964A<SI ?96OI BF89?B6 E9D8J4 6 BF69F A4 C4EE<6AGR 
B5D4FAGR C9D984KG 846?9A<S A4CB?A9A<S, 7?46AO@ B5D4;B@ ;4 EK9F 
8<4EFB?<K9E>B= 8<EHGA>J<< ��, GE<?9AAB= @<FD4?PAB= D97GD7<F4J<9=, 
6O;64AAB= H<;<K9E>B= A47DG;>B= < CBF9D9= >B@C?49AFABEF< �# [8]. ' A9>BFBDOI 
5B?PAOI QF< K<EFB @9I4A<K9E><9 >B@CBA9AFO 69AB;AB7B ;4EFBS @B7GF 6O;64FP 
QHH9>F A4?B:9A<S, E CD<EB98<A9A<9@ 64;B>BAEFD<>J<< ?97BKAOI EBEG8B6, 
EA<:9A<9@ 5<B8BEFGCABEF< B>E<84 4;BF4, CB6OL9A<S Q>ECD9EE<< QA8BF9?<A4, 
89E9AE<F<;4J<< 6 64;B8<?4F4J<<, B5GE?B6?9AAB= 89=EF6<9@ A4FD<=GD9F<K9E>B7B 
C9CF<84, < D9@B89?<DB64A<9@ EBEG8B6 [8,38,41]. -FB CD<6B8<F > 84?PA9=L9@G 
G69?<K9A<R ���� < @B:9F CD<69EF< > ;45B?964A<R EBEG8B6 ?97><I, G69?<K9A<R 
CBEFA47DG;>< #� < #�- A98BEF4FBKABEF< [8]. 
 

&01;8F0 32. #@8<5@O >A=>2=OE D0:B>@>2, ?>72>;SRI8E ?@54?>;030BP �� 2 
3@C??O [3]: 

�?<A<K9E>4O 
CD9;9AF4J<O ЭIB>4D8<B7D4H<O �DG7<9 CD<;A4>< 

�B;D4EF >65 ?9F %FDG>FGDAO9 <;@9A9A<S 
?96OI BF89?B6 E9D8J4: 
- ;45B?964A<S >?4C4AB6 
?96OI BF89?B6 E9D8J4 
- G69?<K9A<9 �# (>4.2 E@) 
- H?BF4J<S  ## 6CD46B 
- 8<EHGA>J<S �� 

- >BAJ9AFD<K9E>4S 
7<C9DFDBH<S �� </<?< 
G69?<K9A<9 @4EEO @<B>4D84 
�� 

-��: 
- ��� </<?< ��# 

- (#/&# 

- ��!#� 

- A4?<K<9 ;G5JB6 Q 

%<@CFB@O �� 

A98BEF4FBKABEF< 
#B>4;4F9?< 

8BCC?9DB7D4H<K9E>B7B 
<EE?98B64A<S CB6OL9AO: 
- G69?<K9A<9 EBBFABL9A<S �/9’ 
- >2-3 F<C A4DGL9A<9 
FD4AE@<FD4?PAB7B >DB6BFB>4 

�DG7<9 84AAO9 6<;G4?<;<DGRM<I 
@9FB8<> <EE?98B64A<S: 
- ?<A<< �9D?< � 

- 6OCBF 6 C?96D4?PAB= CB?BEF< 
- BF9> ?97><I 
- G69?<K9A<9 �� 

#D<;A4>< 

@9F45B?<K9E>B7B 
E<A8DB@4 

"FEGFEF6<9: 
- 8<EHGA>J<< #� 

- ED98A9E<EFB?<K9E>B7B 
CD<>DOF<S >DB6BFB>4 6 �� 

- 6OCBF4 6 CB?BEFP C9D<>4D84 

 

�A4@A9; 
;45B?964A<S E9D8J4 
(6 CDBL?B@ <?< 

A4EFBSM9@) 

  

#9DE<EF<DGRM4S 
H<5D<??SJ<S 
CD98E9D8<= 

  

%B>D4M9A<O: ��!#� – 5?B>484 ?96B= AB:>< CGK>4 �<E4, ��� – 7<C9DFDBH<S ?96B7B :9?G8BK>4, ��# – 
7<C9DFDBH<S ?96B7B CD98E9D8<S, �� – ?97BKA4S 4DF9D<S, �� – ?97BKA4S 7<C9DF9A;<S, ��- ?96O= :9?G8BK9>, 
�# – ?96B9 CD98E9D8<9,  ## – @9:CD98E9D8A4S C9D97BDB8>4, #� – CD46O= :9?G8BK9>, &# – FD9C9F4A<9 
CD98E9D8<=, $# – H<5D<??SJ<S CD98E9D8<=, Э�� - Q?9>FDB>4D8<B7D4@@4 

 



37 

 

&01;8F0 33. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A �� ?@8 701>;520=8SE 
;52OE >B45;>2 A5@4F0 [3]: 

$9>B@9A84J<< �?4EE D9>B@9A84J<< – 
GDB69AP 

8B>4;4F9?PABEF< 

"CF<@<;4J<S ?9K9A<S BEAB6AB7B ;45B?964A<S D9>B@9A8G9FES 
C9D98 CD<ASF<9@ D9L9A<S B5 B5E?98B64A<< ��, 
4EEBJ<<DB64AAB= E ;45B?964A<S@< ?96OI BF89?B6 E9D8J4 (F.9. 
?9K9A<9 EFDG>FGDAB= C4FB?B7<< E9D8J4) 

I -B 

$9>B@9A8G9FES 6OS6?SFP 8DG7<9 CD<K<AO �� (F.9. )"��, 
E<A8DB@ EBAAB7B 4CABQ, &-��, )&��) < ?9K<FP <I 
EBBF69FEF6GRM<@ B5D4;B@ 8B CD<ASF<S D9L9A<S B5 
B5E?98B64A<< ��, B5GE?B6?9AAB= ;45B?964A<S@< ?96OI 
BF89?B6 E9D8J4 

I-C 

�A64;<6AB9 <EE?98B64A<9 CD< �� D9>B@9A8G9FES CDB6B8<FP A4 
HBA9 >BDD9F<DB64AAB7B 6B?R@<K9E>B7B EF4FGE4 

I-C 

#4J<9AFB6 E ��, 4EEBJ<<DB64AAB= E ;45B?964A<S@< ?96OI 
BF89?B6 E9D8J4, < 6OD4:9AAO@ CD9>4C<??SDAO@ >B@CBA9AFB@, 
A4 KFB G>4;O649F 6OEB><= ��� </<?< 6OEB>B9 �%%, E?98G9F 
A4CD46?SFP 6 Q>EC9DFAO= J9AFD �� 8?S 6OCB?A9A<S CB?AB7B 
8<47ABEF<K9E>B7B B5E?98B64A<S < CD<ASF<S <A8<6<8G4?PAB= 

?9K95AB= EFD4F97<< 

IIa-C 

�4:ABEFP < DB?P 64;BD94>F<6AB7B F9EF4 G C4J<9AFB6 E ��, 
4EEBJ<<DB64AAB= E ;45B?964A<S@< ?96OI BF89?B6 E9D8J4, A9 
BCD989?9A4, ;4 <E>?RK9A<9@ 5B?PAOI, S6?SRM<IES 
>4A8<84F4@< A4 FD4AEC?4AF4J<R E9D8J4 </<?< <@C?4AF4J<R 

@9I4A<K9E>B7B GEFDB=EF64 8?S CB889D:>< �� 

III-C 

�ECB?P;B64A<9 ���-EC9J<H<K9E>B= F9D4C<< G C4J<9AFB6 E ��, 
4EEBJ<<DB64AAB= E ;45B?964A<S@< ?96OI BF89?B6 E9D8J4, A9 
D9>B@9A8G9FES 

III-C 

%B>D4M9A<O: ��� – 8<4EFB?<K9E><= 7D48<9AF 846?9A<S, ��� – ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S, �� 

– ?97BKA4S 7<C9DF9A;<S, &Э�� – FDB@5BQ@5B?<S ?97BKAB= 4DF9D<<, %"�� – IDBA<K9E>4S B5EFDG>F<6A4S 
5B?9;AP ?97><I, %&�� – IDBA<K9E>4S FDB@5BQ@5B?<K9E>4S ?97BKA4S 7<C9DF9A;<S 

 

�� 2A;54AB285 ?0B>;>388 ;53:8E 8/8;8 38?>:A88 [42,43]: 

&S:9EFP ��, >4> CD46<?B, E?45B E6S;4A4 E FS:9EFPR BEAB6AB= C4FB?B7<< ?97><I. 
!4<5B?99 D4ECDBEFD4AёAAO9 @4D>9DO �� S6?SRFES A9CDBCBDJ<BA4?PAB9 A<;>4S 
8<HHG;<BAA4S ECBEB5ABEFP ?97><I < A<;>B9 846?9A<9 %"2 [42,43]. ' A9>BFBDOI 
C4J<9AFB6 E C4FB?B7<9= ?97><I < ��, BEB59AAB G C4J<9AFB6 E ?97>B= HBD@B= 
;45B?964A<= ?97><I, AB FS:9?B= ��, FDG8AB BCD989?<FP, S6?S9FES ?< �� 
D9;G?PF4FB@ C4FB?B7<< ?97><I <?< C4J<9AF EFD4849F BF 86GI ;45B?964A<=, F.9. 
��� < IDBA<K9E>B7B ;45B?964A<S ?97><I. -F< C4J<9AFO 8B?:AO 5OFP A4CD46?9AO 
6 @98<J<AE>GR BD74A<;4J<R, 789 9EFP F4>:9 BCOF D45BFO 6 B5?4EF< 
CG?P@BAB?B7<<. 
 

&01;8F0 34. �5<>48=0<8G5A:0S :;0AA8D8:0F8S �� 2A;54AB285 701>;520=89 
;53:8E [3]: 



38 

 

&9D@<AB?B7<O �9@B8<A4@<>4 (�#"%) 
)"��/��(/��(- 59; 
�� 

mPAP. <25 @@ DF.EF. 
)"��/��(/��(- E �� mPAP D. ���ED. g25 @@ DF.EF. 
)"��/��(/��(- E 
FS:9?B= �� 

mPAP >35 @@ DF.EF. <?< �� mPAP �ED. g25 @@ 

DF.EF. CD< A4?<K<< A<;>B7B ���ED E9D89KAB7B 
6O5DBE4 (%� 
<2.5 ?/@<A, A9 B5NSEA<@B7B 8DG7<@< CD<K<A4@<) 

%B>D4M9A<O: mPAP – ED98A99 846?9A<9 6 ?97BKAB= 4DF9D<<, ��$ – <8<BC4F<K9E><= ?97BKAO= H<5DB;, ��$Э 

– >B@5<A<DB64AAO= ?97BKAO= H<5DB; < Q@H<;9@4, �#"% –>4F9F9D<;4J<S CD46OI BF89?B6 E9D8J4, �� –
?97BKA4S 7<C9DF9A;<S, CI – E9D89KAO= <A89>E, %"�� – IDBA<K9E>4S B5EFDG>F<6A4S 5B?9;AP ?97><I 

 

&01;8F0 35. $5:><5=40F88 ?> 2545=8R ?0F85=B>2 A �� 2A;54AB285 
701>;520=89 ;53:8E [3]: 

$9>B@9A84J<< �?4EE D9>B@9A84J<< – 
GDB69AP 

8B>4;4F9?PABEF< 

-IB�� D9>B@9A8G9FES 8?S A9<A64;<6AB7B E>D<A<A74 CD< 
CB8B;D9A<< A4 A4?<K<9 �� G C4J<9AFB6 E C4FB?B7<9= ?97><I 

I -C 

#4J<9AFB6 E -IB��-CD<;A4>4@< FS:9?B= �� </<?< 6OD4:9AAB= 
8<EHGA>J<< #� 4 D9>B@9A8G9FES A4CD46?SFP Q>EC9DFAO= J9AFD 

I-C 

"CF<@4?PAB9 ?9K9A<9 BEAB6AB7B ;45B?964A<S ?97><I, 6>?RK4S 
8?<F9?PAGR F9D4C<R ><E?BDB8B@ G C4J<9AFB6 E IDBA<K9E>B= 
7<CB>E9@<9= D9>B@9A8G9FES G C4J<9AFB6 E �� 6E?98EF6<9 
;45B?964A<= ?97><I 

I-C 

#4J<9AFB6 E CD<;A4>4@< FS:9?B= ��/FS:9?B= #�-

A98BEF4FBKABEF< E?98G9F A4CD46?SFP 6 Q>EC9DFAO= J9AFD 8?S 
CB85BD4 <A8<6<8G4?PAB= F9D4C<< 

IIa-C 

�#"% A9 D9>B@9A8G9FES CD< CB8B;D9A<< �� G C4J<9AFB6 E 
;45B?964A<S@ ?97><I, ;4 <E>?RK9A<9@ E?GK496, >B784 
BCD989?S9FES EFD4F97<S ?9K9A<S (A4CD<@9D, FD4AEC?4AF4J<S 
?97><I, 4?PF9DA4F<6AO= 8<47AB;, F4><I >4> ��� <?< )&��, 
CBF9AJ<4?PA4S 6B;@B:ABEFP 6>?RK9A<S 6 >?<A<K9E>B9 
<EE?98B64A<9) 

III-C 

�ECB?P;B64A<9 ���-EC9J<H<K9E>B= F9D4C<< G C4J<9AFB6 E �� 
6E?98EF6<9 ;45B?964A<= ?97><I, A9 D9>B@9A8G9FES 

III-C 

#D<@9K4A<9: 4   – QF4  D9>B@9A84J<S A9 BFABE<FES > C4J<9AF4@ E F9D@<A4?PAB= EF48<9= ;45B?964A<= 
?97><I, >BFBDO9 A9 D4EE@4FD<64RFES 6 >4K9EF69 >4A8<84FB6 A4 FD4AEC?4AF4J<R ?97><I. 
%B>D4M9A<O: ��� – ?97BKA4S 4DF9D<4?PA4S 7<C9DF9A;<S, �� – ?97BKA4S 7<C9DF9A;<S, #� – CD46O= :9?G8BK9>, 
ЭIB�� –QIB>4D8<B7D4H<S, %&�� – IDBA<K9E>4S FDB@5BQ@5B?<K9E>4S ?97BKA4S 7<C9DF9A;<S 

 

)&�� (E@>=8G5A:0S B@><1>Q<1>;8G5A:0S ;53>G=0S 38?5@B5=78S): (E@. 
>?<A<K9E><= CDBFB>B? CB 8<47ABEF<>9 < ?9K9A<R «)DBA<K9E>4S 
CBEFDB@5BQ@5B?<K9E>4S 7<C9DF9A;<S») [44]. 

 

3.6 )8@C@38G5A:>5 2<5H0B5;PAB2>: A9F. 
 



39 

 

3.6. �=48:0B>@O QDD5:B82=>AB8 ;5G5=8S: 
• '69?<K9A<9 CDB=8ёAAB7B D4EEFBSA<S, 6 &6 ). 
• '?GKL9A<9 (� (�"�). 
• %A<:9A<9 >BAJ9AFD4J<< NT-proBNP. 

• '@9APL9A<9 >?<A<>< CD46B:9?G8BK>B6B= A98BEF4FBKABEF< (BF9>B6, 4EJ<F4, 
79C4FB@974?<<, ?45BD4FBDAOI CB>4;4F9?9= 8<EHGA>J<< C9K9A< < CBK9>, EA<:9A<9 
@4EEO F9?4). 
• %A<:9A<9 K4EFBFO 6B;A<>AB69A<S <?< <EK9;AB69A<9 E<A>BC9/CD9E<A>BC9. 
 

4. #"����!�/ ��/ �"%#�&�����*�� % '����!��  &�#� 
�"%#�&�����*��: 
4.1 #>:070=8S 4;S Q:AB@5==>9 3>A?8B0;870F88: 
• �?<A<>4 ?97BKAB7B 7<C9DF9A;<6AB7B >D<;4: G8GLP9, 6OD4:9AAO= J<4AB;, 
CBIB?B84A<9 >BA9KABEF9=, E<EF9@A4S 7<CBF9A;<S, E<A>BC9, 5B?P 6 7DG8AB= >?9F>9, 
F4I<4D<F@<<, 7B?B6B>DG:9A<9. 
4.2 #>:070=8S 4;S ?;0=>2>9 3>A?8B0;870F88: 
• #DB6989A<9 �#"% 8?S C9D6<KAB7B CB8F69D:89A<S 8<47AB;4, EF9C9A< 
FS:9EF< < CB85BD4 @98<>4@9AFB;AB= F9D4C<<. 
• #DB6989A<9 �#"% 8?S BJ9A>< QHH9>F<6ABEF< @98<>4@9AFB;AB= F9D4C<< ��, 
1 D4; 6 8-12 @9E. 
• �AF9D69AJ<BAAO9 @9FB8<>< ?9K9A<S ��, 4EEBJ<<DB64AAB= E �#% (� ##, 
� �#, "�#). 
• �AF9D69AJ<BAAO9 @9FB8<>< ?9K9A<S ��� 3 4FD<BE9CFBEFB@<S, 
EF9AF<DB64A<9 @9:CD98E9D8AB= C9D97BDB8><. 
• �BEC<F4?<;4J<S 8?S E>D<A<A74 CB CDB7D4@@9 «&D4AEC?4AF4J<S ?97><I, 
E9D89KAB-?97BKAB7B >B@C?9>E4», 1 D4; 6 8-12 @9E. 
• �9>B@C9AE4J<S CD46B:9?G8BK>B6B= A98BEF4FBKABEF<, F4I<4D<F@<<. 
 

5. &��&��� ��+�!�/ !� %&�*�"!�$!"  '$"�!� [45, 46]: 

5.1 !5<548:0<5=B>7=>5 ;5G5=85: E@. CB8CGA>F 3.1 
5.2  548:0<5=B>7=>5 ;5G5=85:  
#@02>65;C4>G:>20S =54>AB0B>G=>ABP. 
#D46B:9?G8BK>B64S (#�) A98BEF4FBKABEFP I4D4>F9D<;G9FES A<;><@ %" </<?< 
CB6OL9AAO@ 846?9A<9 A4CB?A9A<S CD46OI BF89?B6 E9D8J4 <;-;4 E<EFB?<K9E>B= 
<?< 8<4EFB?<K9E>B= 8<EHGA>J<< #�, CD<6B8<F > A4DGL9A<R HGA>J<< C9K9A<, 
CBK9> < ><L9KA<>4. "F9> EF9A>< ><L9KA<>4 CD<6B8<F > FD4AE?B>4J<< ><L9KAOI 
C4FB79AB6 < QA8BFB>E<AB6 6 >DB6P < 6OEB>B@G D<E>G D4;6<F<S E9CE<E4 G 
C4J<9AFB6 E #� A98BEF4FBKABEFPR. 
 BA<FBD<A7 C4J<9AF4 E #� A98BEF4FBKABEFPR A4 HBA9 �� 6 "�$�& 6>?RK49F 
B5S;4F9?PAGR <@C?4AF4J<R J9AFD4?PAB7B 69AB;AB7B >4F9F9D4 (*��), CD< QFB@ 
J9AFD4?PAB9 69AB;AB9 846?9A<9 (*��) G F4><I C4J<9AFB6 <@99F C?BIGR 
>BDD9?SJ<R E 6B?R@<K9E><@ EF4FGEB@ 6 E6S;< E EB5EF69AAB E4@B= #� 
A98BEF4FBKABEF<. � FB:9 6D9@S, J9AFD4?PA4S 69AB;A4S E4FGD4J<S (ScvO2) <@99F 
>BDD9?SJ<R E 69?<K<AB= %" (F45. 36). 
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&01;8F0 36.  >=8B>@8=3 ?0F85=B>2 A BS65;>9 ?@02>65;C4>G:>2>9 
=54>AB0B>G=>ABPR 2 "�$�&. 
  #B>4;4F9?<. 
 BA<FBD<A7 BEAB6AOI 
CB>4;4F9?9= 

• +
%% < D<F@. 
• �
� (<A64;<6AB <?< A9 <A64;<6AB).  
• &
9@C9D4FGD4 F9?4. 
• #9D<H9D<K9E>4S E4FGD4J<S <?< 74;O 
4DF9D<4?PAB= >DB6<.
•  
BK96O89?9A<9, <;@9A9A<9 @4EEO F9?4.

*�� • *
�� 

• �
4;O J9AFD4?PAB= 69AB;AB= >DB6<

�45BD4FBDAO9 
CB>4;4F9?<. 

•  
T-proBNP  

• -
?9>FDB?<FO. 
• #B>4;4F9?< HGA>J<< CBK9> (%�(, 
>D94F<A<A, @BK96<A4, @BK964S ><E?BF4). 
• #B>4;4F9?< HGA>J<< C9K9A< 
(5<??<DG5<A, FD4AE4@<A4;O). 
• #B>4;4F9?< 6BEC4?9A<S/<AH9>J<< (% D94>F<6AO= CDBF9<A, CDB>4?PJ<FBA<A).
• #
B>4;4F9?<  CB6D9:89A<S  F>4A9=  <  7<CB>E<<  (74;O 

>DB6<, ?4>F4F)
-)"�� • (

GA>J<S #� < ��, EBEFBSA<9 >?4C4AAB7B 4CC4D4F4, 
6OCBF 6 CB?BEF< C9D<>4D84. 
• �E>?RK9A<9 8DG7<I

 CD<K<A <@<F<DGRM<I #� 

A98BEF4FBKABEFP, 6 K4EFABEF< F4@CBA48G C9D<>4D84.�#"% (<;5<D4F9?PAB) #B?A4S BJ9A>4 79@B8<A4@<>< 
%?98G9F D4EE@BFD9FP 6 E?B:AOI <?< FS:ё?OI 
E?GK4SI.  

#D98<>FBDB@ A9<;59:AB7B ?9F4?PAB7B <EIB84 S6?S9FES EA<:9A<9 ScvO2, 

@BK96O89?9A<S < A4D4EF4A<9 ?4>F4F4. 
�9K9A<9 C4J<9AFB6 E FS:9?B= #� A98BEF4FBKABEFPR, 6>?RK49F B5A4DG:9A<9 < 
GEFD4A9A<9 B5D4F<@OI CD<K<A, F4><I >4>: <AH9>J<S, 4A9@<S, 8<EHGA>J<S -�, 
&-��, 4D<F@<S < C?BI4S CD<69D:9AABEFP > F9D4C<<. 
�BEEF4AB6?9A<9 E<AGEB6B7B D<F@4 6 E?GK49 4D<F@<<, S6?S9FES C9D6BBK9D98AB= 
;484K9=, >4> < >BAFDB?P E<AGEB6B= F4I<>4D8<<. 
� E?GK49 BFEGFEF6<S S6AB7B <EFBKA<>4 <AH9>J<<, D9>B@9A8G9FES CD<@9A9A<9 
4AF<5<BF<>B6 L<DB>B7B EC9>FD4 89=EF6<S, F.>. FD4AE?B>4J<S 54>F9D<= K9D9; 
><L9KAGR EF9A>G, K4EF4S CD<K<A4 E9CE<E4 G F4><I C4J<9AFB6. 
">E<79ABF9D4C<S, CD<@9AS9FES E J9?PR 8BEF<:9A<S J9?96B= C9D<H9D<K9E>B= 
E4FGD4J<< 5B?99 90%. ' C4J<9AFB6 E 7<C9D>4CA<9=, 6B;@B:AB CD<@9A9A<9 
A9<A64;<6AB= 69AF<?SJ<< (!���), B8A4>B GK<FO64S, KFB !��� CD<6B8<F > 
CB6OL9A<R CBEFA47DG;>< A4 #� < GE<?9A<R 8<EHGA>J<< #�. %?98G9F <;5974FP 



41 

 

<AFG54J<< FD4I9< G F4><I C4J<9AFB6 < <ECB?P;B64A<S <A64;<6AB= 69AF<?SJ<< 
?97><I, CB F9@ :9 CD<K<A4@. �E?< <AFG54J<S A9<;59:A4, 64:A9=L<@ H4>FBDB@ 
5G89F S6?SFPES EF45<?<;4J<< E<EF9@AB7B ��. 
%?98G9F <;5974FP C9D97DG;>B= :<8>BEFPR C4J<9AFB6 E #� A98BEF4FBKABEFPR, 
84:9 6 EBEFBSA<< LB>4 < 7<CBF9A;<<, F.>. 6 GE?B6<SI 8<EHGA>J<< CD46OI BF89?B6, 
<;5OFB> :<8>BEF< 6 C9D6GR BK9D98P CD<6B8<F > CB6OL9A<R 846?9A<R < 
84?PA9=L9= 8<?4F4J<< #� C4D48B>E4?PAB@G 86<:9A<R  �#, < 6E?98EF6<9 QFB7B 
EA<:9A<S %". '@9D9AA4S 897<8D4F4J<S 6E9784 CD98CBKF<F9?PA9=. 
'@9APL9A<9 CBEFA47DG;>< A4 #� 6B;@B:AB CD<@9A9A<9@ >B@5<A<DB64AAB= 
F9D4C<< ��, 6>?RK4S 6AGFD<69AAO9, CB8>B:AO9 <?< <A74?SJ<BAAO9 CDBEF4AB<8O 
<?< <A74?SJ<BAAO= NO. 
�?7BD<F@ ?9K9A<S CD<6989A A4 D<EGA>9 6. 

 

&01;8F0 37. �=>B@>?O 8 207>?@5AA>@O 2 ;5G5=88 BS65;>9 
?@02>65;C4>G:>2>9 =54>AB0B>G=>AB8. 
#D9C4D4F CO PVR SVR &4I<>4D8<O, 

4D<F@<O 
�B>?<A<K9E><9 
<EE?98B64A<O 

�?<A<K9E><9 
84AAO9 

�=>B@>?O 

�>?0<8=             

2,5-5 

@>7/>7/@<A 
± ? ±± +++ -/+ #B6OL9A<9 

>DB6BFB>4 6 CBK>4I 

>5 @>7/>7/@<A ± ±   +++     

�07>?@5AA>@O 

�4;BCD9EE<A 
(A<;><9 8B;O) 

² 
8;8 
± 

³ ±± +++ ++ "7D4A<K9AAO= BCOF 
CD< ��� 
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$8AC=>: 6. �;3>@8B< ;5G5=8S BS65;>9 ?@02>65;C4>G:>2>9 =54>AB0B>G=>AB8. 
5.3 )8@C@38G5A:>5 2<5H0B5;PAB2>: 
• ->EFD4>BDCBD4?PA4S CB889D:>4 >DB6BB5D4M9A<S CD< D9HD4>F9DAB= > 
@98<>4@9AFB;AB= F9D4C<< #� A98BEF4FBKABEF<. 
#B>4;4A<O: 
' D94?PAOI >4A8<84FB6, A4 LTx <?< 6O;8BDB6?9A<9, 6 E?GK49 D9HD4>F9DAB= > 
@98<>4@9AFB;AB= F9D4C<< #�, A9B5IB8<@4 Q>EFD4>BDCBD4?PA4S CB889D:>4 
>DB6BB5D4M9A<S. 
«"CF<@4?PAO=» >4A8<84F A4 Q>EFD4>BDCBD4?PAGR CB889D:>G >DB6BB5D4M9A<S 6 
>4K9EF69 «@BEF4 > FD4AEC?4AF4J<<» 8B?:9A G8B6?9F6BDSFP E?98GRM<@ 
>D<F9D<S@: 

− CD9864D<F9?PAB G:9 5OFP D4EE@BFD9AAO@ >4> D9J<C<9AF A4 LTx, 

CDB=F< CDBJ98GDG BF5BD4 < 5OFP B5E?98B64AAO@. 
− GK<FO64S 89H<J<F 8BABDE><I BD74AB6 6 $�, 7DGCCG >DB6< < D9;GE-H4>FBD, 

D4;@9DO F9?4 >4A8<84F4, <@9FP D94?PAO9 L4AEO CB?GK<FP 8BABDE><9 ?97><9 6 
B7D4A<K9AAB9 6D9@S (8B 14 8A9= A4 -� "). 

− GK<FO64S  >B@BD5<8AGR C4FB?B7<R, 6B;D4EF < 8D. H4>FBDO (6 F.K. 
EBJ<4?PAB - 5OFB6O9) <@9FP IBDBL<9 CDB7ABEF<K9E><9 CB>4;4F9?< 5-?9FA9= 
6O:<649@BEF<. 
!4<5B?99 K4EFB <ECB?P;G9@O@< @9FB8<>4@< S6?SRFES: C9D<H9D<K9E>4S 69AB-

4DF9D<4?PA4S Q>EFD4>BDCBD4?PA4S @9@5D4AA4S B>E<79A4J<S (VA -� "). 
!4<5B?99 BCF<@4?PAB= FBK>B= <@C?4AF4J<< S6?S9FES <@C?4AF4J<S VA -� " 6 
69DIARR K4EFP F9?4, KFB S6?S9FES 5B?9 H<;<B?B7<KAO@, 6 C?4A9 >DB6BEA45:9A<S 
E9D8J4 < 7B?B6AB7B @B;74, < CB;6B?S9F @B5<?<;B64FP C4J<9AFB6. 
#DBF<6BCB>4;4A<O:  
- �B;D4EF >= 65 ?9F 
- �A89>E @4EEO F9?4 >= 40 >7/@2 
- �E>GEEF69AA4S 69AF<?SJ<S ?97><I 5B?99 5 EGFB> 
- #B?<BD74AA4S A98BEF4FBKABEFP (BJ9A>4 CB L>4?9 SOFA > 12 54??B6) 
- �9@BDD47<K9E><= <AEG?PF 
- �>F<6AB9 >DB6BF9K9A<9, A96B;@B:ABEFP CDB6989A<S 4AF<>B47G?SAFAB= F9D4C<< 
- !96B;@B:ABEFP BEGM9EF6<FP EBEG8<EFO= 8BEFGC 

- &S:9?B9 CB6D9:89A<9 J9AFD4?PAB= A9D6AB= E<EF9@O (BJ9A>4 CB L>4?9 �?4;7B < 
5 54??B6). 
 

• �4?BAA4S 4FD<BE9CFBEFB@<S (��%) E/59; EF9AF<DB64A<S  ## (I-C). 

#B>4;4A<O: 
− 3-4 (� (�"�) CD< A9QHH9>F<6ABEF< >B@5<A<DB64AAB= @98<>4@9AFB;AB= 

F9D4C<<; 
− SpO2 CD< 8OI4A<< 4F@BEH9DAO@ 6B;8GIB@ 6 CB>B9 5B?99 90%; 
− &9IA<K9E>4S 6B;@B:ABEFP CDB6989A<S CDBJ98GDO. 

#DBF<6BCB>4;4A<O: 
− ED98A99 846?9A<9 6 ## 5B?99 20 @@.DF.EF.; 
− SpO2 CD< 8OI4A<< 4F@BEH9DAO@ 6B;8GIB@ 6 CB>B9 @9A99 85%. 
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− �<?4F9D4?PA4S FD4AEC?4AF4J<S ?97><I. 
− �D<F9D<< A95?47BCD<SFAB7B CDB7AB;4 ;45B?964A<S < A9B5IB8<@BEF< 

B5EG:89A<S E C4J<9AFB@ 6BCDBE4 FD4AEC?4AF4J<< ?97><I: 
− #BF9AJ<4?PAO= < G8B6?9F6BDSRM<= >D<F9D<S@ BF5BD4 A4 LTx, >4A8<84F, 

6 E?GK49 6B;@B:AB7B D4;6<F<S D9HD4>F9DABEF< > @98<>4@9AFB;AB= F9D4C<<. 
− %D98A<= < 6OEB><= D<E> CB >D<F9D<S@ ESC/ERS, <?< >B?<K9EF6B 54??B6 

CB L>4?9 REVEAL > 7 A4 489>64FAB= @98<>4@9AFB;AB= F9D4C<< ���. 
− #DB7D9EE<DB64A<9 ;45B?964A<S <?< A9846ASS 7BEC<F4?<;4J<S <;-;4 

B5BEFD9A<S ���. 
− !9B5IB8<@BEFP 6B 6AGFD<69AAB= <?< CB8>B:AB= F9D4C<< CDBEF4AB<84@<. 
− �;69EFAO9 <?< CB8B;D9649@O9 64D<4AFO A95?47BCD<SFAB7B F9K9A<S 

;45B?964A<S (�"��/���, E>?9DB89D@<S, 5B?PL4S < CDB7D9EE<DGRM4S 4A96D<;@4 
?97BKAB= 4DF9D<<). 

− �FBD<KA4S 8<EHGA>J<S C9K9A< < CBK9>, 8DG7<9 CBF9AJ<4?PAB BC4EAO9 
BE?B:A9A<S, > CD<@9DG D9J<8<6<DGRM99 >DB6BI4D>4AP9. 
#>:070=8S 4;S ?>AB0=>2:8 2 «�8AB >6840=8S 4>=>@A:8E ;53:8E»: 
− �4A8<84F CB?ABEFPR B5E?98B64A < CB87BFB6?9A > LTx 
− �OEB><= D<E> CB >D<F9D<S@ ESC/ERS, <?< >B?<K9EF6B 54??B6 CB L>4?9 
REVEAL > 10 A4 F9D4C<< 6>?RK4RM9= 6AGFD<69AAO9 <?< CB8>B:AO9 
CDBEF4AB<8O. 
− #DB7D9EE<DGRM4S 7<CB>E9@<S, BEB59AAB G C4J<9AFB6 E �"��/���. 
− #DB7D9EE<DGRM4S, AB A9 6OD4:9AA4S 8<EHGA>J<S C9K9A< < CBK9>, 
:<;A9BC4EAB9 >DB6BI4D>4AP9. 
 

5.4   �=48:0B>@O QDD5:B82=>AB8 ;5G5=8S: E@. CB8CGA>F 3.6 
 

5.5 �0;P=59H55 48=0<8G5A:>5 2545=85 :0: =0 0<1C;0B>@=><, B0: 8 =0 
AB0F8>=0@=>< C@>2=5: 
 

&01;8F0 12. �8=0<8G5A:>5 =01;R45=85 70 ?0F85=B0<8 A ��� (040?B8@>20=> 
A>3;0A=> @5:><5=40F8S< ESC / ERS ?> 4803=>AB8:5 8 ;5G5=8R ;53>G=>9 
38?5@B5=788, 2015 3. [3]). 

  �EIB8AB �4:8 
O9 3 
@9EOJ4 

�4:8O9 
6 

@9EOJ96 

�4:8O9 
12 

@9EOJ96 

Ч9D9; 3-6 

@9EOJ96 
CBE?9 

<;@9A9A<O 
F9D4C<<4 

� E?GK49 
>?<A<K 9E>B7B 
GIG8L9 A<O 

�?<A<K9E>4S 
BJ9A>4 < 
BCD989?9A<9 
(� (�"�) 

+ + + + + + 

-�� + +   + + + 
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$9EC<D4FBDAO= 
F9EF 

+ +     + + 

-IB�� +   +   + + 

�45BD4FBDAO9 
<EE?98B64A<S: * + +   + + + 

NT-proBNP +   +   + + 

�#"%** +     + + + 

#D<@9K4A<O: *  – ?45BD4FBDAO9 <EE?98B64A<S 6>?RK4RF:  �-8<@9D, �'&�, &�, #�,  !" (G C4J<9AFB6, 
CB?GK4RM<I 4AF47BA<EFO 6<F4@<A4 �), >D94F<A<A, @BK96<A4, A4FD<=, >4?<=, �%&/��& (G C4J<9AFB6, 
CD<A<@4RM<I 5B;9AF4A), 5<?<DG5<A, @BK964S ><E?BF4, EO6. :9?9;B. 
** - �#"% CDB6B8<FES 6E9@ 7DGCC4@ C4J<9AFB6,  �#"% E 64;BD94>F<6AO@ F9EF4@, <EIB8AB (7DGCCO C4J<9AFB6 
E@. 6OL9) < >4:8O9 12 @9E. C4J<9AF4@ E CB?B:<F9?PAO@ D9;G?PF4FB@ F9EF4 

�<A4@<K9E>B9 A45?R89A<9 C4J<9AFB6 E ��� E?98G9F CDB6B8<FP 6 
EC9J<4?<;<DB64AAOI J9AFD4I (Q>EC9DFAOI J9AFD4I) 8?S CB?ABJ9AAB7B >BAFDB?S 
BJ9A>< HGA>J<BA4?PAB7B >?4EE4, BCD989?9A<S 84?PA9=L9= F4>F<>< 6989A<S < 
CDB7AB;4 ;45B?964A<S [48]. 

 

6. "$��!���*�"!!/� �%#��&/ #$"&"�"��: 
6.1 %?8A>: @07@01>BG8:>2: 
1) �9>5BEOAB64  4I4554F %4AEO;5496A4 3 8B>FBD @98<J<AE><I A4G>, 
>4D8<B?B7, C9D6O= ;4@9EF<F9?P #D98E984F9?S CD46?9A<S �" «!4J<BA4?PAO= 
A4GKAO= >4D8<BI<DGD7<K9E><= J9AFD». 
2)  G>4DB6  GD4F �@4A:B?B6<K 3 >4A8<84F @98<J<AE><I A4G>, ;4698GRM<= 
BF89?9A<9@ >4D8<B?B7<< №1 �" «!4J<BA4?PAO= A4GKAO= >4D8<BI<DGD7<K9E><= 
J9AFD». 
3)  G>4FB64 �D<A4 .DP96A4 3 8B>FBD @98<J<AE><I A4G>, CDBH9EEBD, 
;4698GRM4S >4H98DO CG?P@BAB?B7<< !�" « 98<J<AE><= GA<69DE<F9F �EF4AO», 
CD98E984F9?P «�EEBJ<4J<< EC9J<4?<EFB6 D9EC<D4FBDAB= @98<J<AO». 
4)  4>4?><A4 �4D<E4 �9AA48P96A4 3 >4A8<84F @98<J<AE><I A4G>, >?<A<K9E><= 
H4D@4>B?B7, 8BJ9AF >4H98DO >?<A<K9E>B= H4D@4>B?B7<< !�" « 98<J<AE><= 
GA<69DE<F9F �EF4AO». 
5)     �:GAGE59>B64 �G?PA4D4 �?89LB6A4 3 8B>FBD @98<J<AE><I A4G>, #D9;<89AF 
"" «"5M9EF6B EC9J<4?<EFB6 CB 4DF9D<4?PAB= 7<C9DFBA<< < >4D8<B64E>G?SDAB= 
CDBH<?4>F<>9», CDBH9EEBD >4H98DO >4D8<B?B7<< !�" «�4;4IE><= 
!4J<BA4?PAO=  98<J<AE><= 'A<69DE<F9F <@9A< %.�.�EH9A8<SDB64». 
6)   &GA8O54964  9=D4@7G?P �4CE<@9FB6A4 - 8B>FBD @98<J<AE><I A4G>, �<J9-
CD9;<89AF "" «"5M9EF6B EC9J<4?<EFB6 CB 4DF9D<4?PAB= 7<C9DFBA<< < 

>4D8<B64E>G?SDAB= CDBH<?4>F<>9», CDBH9EEBD >4H98DO >4D8<B?B7<< !�" 
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