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"FEGFEF6<9 5DBAI<4?PAB= B5EFDG>J<<: 
• A8=4@>< E@>=8G5A:>3> :0H;O; 
• 38?5@25=B8;OF8>==K9 A8=4@><; 
• A8=4@>< 48ADC=:F88 3>;>A>2KE A2O7>:; 
• �-$� (30AB@>M7>D0350;L=0O @5D;N:A=0O 1>;57=L); 
• @8=8BK; 
• 701>;520=8O A5@4F0, B@><1>M<1>;88 ;53>G=KE 0@B5@89; 
• ;53>G=K9 D81@>7. 
!4?<K<9 5DBAI<4?PAB= B5EFDG>J<<: 
• )"��; 
• 1@>=E>M:B07K; 
• 8=>@>4=>5 B5;>; 
• >1;8B5@8@CNI89 1@>=E8>;8B; 
• AB5=>7 :@C?=KE 4KE0B5;L=KE ?CB59; 
• @0: ;53:8E; 



• A0@:>84>7. 
 

&45?<J4 9. �<HH9D9AJ<4?PAO= 8<47AB; CD< GFBKA9A<< 8<47AB;4 ��: 
 

�847=>7 
 

"5>A=>64=89 8;O 
88DD9@9=F84;P= 

>9 8847=>AB8:8 

 9B>8O 
>5A;98>64=8O 

�@8B9@88 8A:;NG9=8O 
4;PB9@=4B86=>7> 8847=>74 

)"��, 
Asthma-

COPD 

overlap 

%E>4=>ABL 
A8<?B><0B8:8, 
G0ABK5 >1>AB@5=8O, 
=5?>;=K9 MDD5:B >B 
B5@0?88, 2>7@0AB 
?0F85=B0 AB0@H5 40 
;5B, :C@5=85 2 
0=0<=575, ?@87=0:8 
1@>=E8B0 8 
38?5@8=D;OF88 =0 
@5=B35=>3@0<<5 8 
�& 

%?8@><5B@8O A 
?@>1>9 A 
1@>=E>;8B8:><, 
<>=8B>@8=3 
?8:D;>C<5B@88, 
0=0;87 <>:@>BK, 
A?5F8D8G5A:0O 
0;;5@3>4803=>AB 
8:0 in vitro / in vivo 

!0G0;> 701>;520=8O @0=55 20 ;5B, >BACBAB285 
0=0<=570 4;8B5;L=>3> :C@5=8O 8;8 
2>7459AB28O ?0B>35==KE G0AB8F. %8<?B><K 

CEC4H0NBAO =>GLN 8;8 CB@><, A2O70=K A 
:>=B0:B>< A 0;;5@35=0<8 8;8 
=5A?5F8D8G5A:8<8 @074@068B5;O<8 
%8<?B><K 20@L8@CNB 2 B5G5=85 ACB>: 8;8 
=545;L 
%5<59=K9 8;8 ;8G=K9 >BO3>I5==K9 
0;;5@3>0=0<=57. 'AB0=>2;5==K9 @0=55 
4803=>7 �AB<K. 
(�� <>65B 1KBL =>@<0;L=>9 2 
<56?@8ABC?=>< ?5@8>45 8;8 A8;L=> 
20@L8@>20BL A B5G5=85< 2@5<5=8 
!0;8G85 A5=A818;870F88 : @07;8G=K< 
0;;5@35=0<, 2;8O=85 :>B>@KE 
0=0<=5AB8G5A:8 A2O70=> A 0AB<>9. 
->78=>D8;8O <>:@>BK. 

#>@065=8O  
��# (A8=4@>< 

E@>=8G5A:>3> 
:0H;O   ?@8 
?>@065=88 
��#, 
48ADC=:F8O 
3>;>A>2KE 
A2O7>:, 
8=>@>4=K5  
B5;0, ?>;8?>7 
8 B.?.) 

�=A?8@0B>@=0O 
>4KH:0 8;8 GC2AB2> 
=5E20B:8 2>74CE0, 
?@520;8@>20=85 
:0H;O =04 
>1AB@C:B82=K<8 

87<5=5=8O<8, 
E0@0:B5@=K9 
0=0<=57 

$8=>A:>?8O, 
;0@8=3>A:>?8O, 
1@>=E>A:>?8O, 
@5=B35= 8/8;8 �& 

?@840B>G=KE ?07CE 
=>A0, 3@C4=>9 
:;5B:8, 
:>=AC;LB0F8O 
�"$-2@0G0 

"BACBAB285 ?>@065=8O ��# E0@0:B5@=>5 
4;O 40==KE 701>;520=89, 70:;NG5=85 �"$- 

2@0G0, 8A:;NG0NI55 40==K5 ?0B>;>388. 

�0AB@>M7>D03
50;L=K9 
@5D;N:A 

!0;8G85 
30AB@>M7>D0350;L=>
9 A8<?B><0B8:8, 
0=0<=570 O725==>9 
1>;57=8 65;C4:0, 
M@>782=>3> 30AB@8B0 
8 B.?. 
"BACBAB285 MDD5:B0 
>B 1@>=E>;8B8G5A:>9 
B5@0?88. 

(��%, ACB>G=>5 
<>=8B>@8@>20=85 
@! 

!>@<0;L=K5 8;8 ?>GB8  =>@<0;L=K5 
?>:070B5;8 (��%, >B@8F0B5;L=K5 ?@>1K =0 
!$. "BACBAB285 MDD5:B0 >B 0=B8@5D;N:A=>9 
B5@0?88. 

�;;5@38G5A:8
9 
1@>=E>;53>
G=K9 
0A?5@38;;57 

+0ABK5 >1>AB@5=8O, 
=54>AB0B>G=K9 
MDD5:B >B B5@0?88, 
?@8A>548=5=85 
:@>2>E0@:0=LO 

�;;5@3>4803=>AB8
:0 in vitro, 0=0;87 
<>:@>BK, 
1@>=E>A:>?8O A 
0=0;87>< A<K2>2, 
@5=B35=>3@0D8O 
;53:8E 

"BACBAB285 2KA>:8E B8B@>2 >1I53> IgE 8 

A?5F8D8G5A:8E IgE 8 IgE : Aspergillus spp. 

"BACBAB285 ?@87=0:>2 3@81:>2>9 
:>=B0<8=0F88 2 <>:@>B5 8 A<K20E. 
"BACBAB285 MDD5:B0 >B ?@>B82>3@81:>2>9 
B5@0?88. 



�@>=E>M:B07K +0ABK5 >1>AB@5=8O, 
1>;LH>5 :>;8G5AB2> 
<>:@>BK, >A>15==> 
A;878AB>-3=>9=>9, 
?@>3@5AA8@CNI55 
B5G5=85, 
=54>AB0B>G=K9 

MDD5:B >B B5@0?88 

$5=B35=>3@0D8O 8 
�& ;53:8E, 
1@>=E>A:>?8O, 
0=0;87K <>:@>BK 

"BACBAB285 E0@0:B5@=KE ?@87=0:>2 
1@>=E>M:B07>2 ?@8 8<846-4803=>AB8:5, 
1@>=E>A:>?88, 48DDC7=>5 ?>@065=85 
=86=8E 4KE0B5;L=KE ?CB59. 
->78=>D8;L=K9 E0@0:B5@  2>A?0;5=8O. 

�=B5@AB8F80;
L=K 5 
?>@065=8O 
;53:8E 
(D81@>78@CN
I85 
701>;520=8O, 
?>@065=8O 
;53:8E ?@8 
@52<0B>;>38G
5A:8 E 
?0B>;>38OE 8 
B.?.) 

#@>3@5AA8@CNI55 
B5G5=85, 
?@520;8@>20=85 
A8<?B><>2 
4KE0B5;L=>9 
=54>AB0B>G=>AB8, 
?>;8>@30==>5 
?>@065=85, 2KA>:85 
?>:070B5;8 %"- 8 
@52<>?@>1, 
>BACBAB285 MDD5:B0 
>B B5@0?88 

"��, 
$52<>?@>1K: %$�, 
@52<>D0:B>@, 
�%�". 
@5=B35=>3@0D8O 8 
�& ;53:8E,  
1@>=E>A:>?8O, 
0=0;87K 

<>:@>BK, 
18>?A8O ;53:8E, 
:>=AC;LB0F8O 
@52<0B>;>30 

"B@8F0B5;L=K5 40==K5 >1A;54>20=8O, 
70:;NG5=85 @52<0B>;>30, 8A:;NG0NI55       
40==K5 ?0B>;>388. 

&C15@:C;57 
;53:8E, 
@07;8G=K5 
D>@<K 

�;8B5;L=K9 

:0H5;L, 
:@>2>E0@:0=L5, 
=0@0AB0NI55 
8AB>I5=85 
?0F85=B0, 
?5@5=5A5==K9 
&�% 2 
0=0<=575, 
:>=B0:B A 
1>;L=K<8 
BC15@:C;57><, 
E0@0:B5@=K9 

A>F80;L=K9 

AB0BCA ?0F85=B0, 
>G03>2K5 
87<5=5=89 =0 
(�, >BACBAB285 
MDD5:B0 >B 
B5@0?88. 

$5=B35=>3@0D8O 8 
�& ;53:8E,      
480A:8= B5AB, 
<>:@>B0 =0 ��, 
:>=AC;LB0F8O 
DB8780B@0 

"B@8F0B5;L=K5 40==K5 >1A;54>20=8O =0 
BC15@:C;57 ;53:8E, 70:;NG5=85 DB8780B@0, 
8A:;NG0NI55 BC15@:C;57 ;53:8E. 

"?CE>;8 
;53:8E 
(F5=B@0;L=K5 
8 
?5@8D5@8G5A:
85) 

#>68;>9 2>7@0AB 
?0F85=B0, 
4;8B5;L=K9 

:0H5;L, 
:@>2>E0@:0=L5, 
=0@0AB0NI55 
8AB>I5=85 
?0F85=B0, 2KA>:85 
?>:070B5;8 %"-, 
>BACBAB285 
MDD5:B0 >B 
B5@0?88 

"��, 
@5=B35=>3@0D8O 8 
�& ;53:8E, 
1@>=E>A:>?8O, 
0=0;87K <>:@>BK, 
18>?A8O, 
:>=AC;LB0F8O 
>=:>;>30 

"B@8F0B5;L=K5 40==K5 >1A;54>20=8O =0 
=>2>>1@07>20=8O ;53:8E, 70:;NG5=85 
>=:>;>30, 8A:;NG0NI55 >?CE>;L ;53:8E 



#>1>G=K5 
459AB28O 
;5:0@AB25
==KE 
A@54AB2 

�028A8<>ABL 
0AB<0B8G5A:>9 

A8<?B><0B8:8, 55 
A>2?045=85 A 
?@85<>< @07;8G=KE 
3@C?? ?@5?0@0B>2 
(8=3818B>@K �#(, 
15B0-1;>:0B>@K 8 
B.?.) 

�>=AC;LB0F8O 
:0@48>;>30, 
?@>1=>5 ;5G5=85 A 
M;8<8=0F859 
?@>2>F8@CNI8E 
D0:B>@>2. 

"BACBAB285 87<5=5=89 2 0AB<0B8G5A:>9 
A8<?B><0B8:5 ?>A;5 >B<5=K 40==KE 3@C?? 
?@5?0@0B>2. 

 

3 &��&��� ��+�!�3 !� � �'��&"$!"  '$"�!� [1-3, 11, 25-36] 

 *5;LN ;5G5=8O �� O2;O5BAO 4>AB865=85 8 ?>445@60=85 :>=B@>;O =04 
:;8=8G5A:8<8 ?@87=0:0<8 701>;520=8O, :C?8@>20=85 2>A?0;5=8O 4KE0B5;L=KE 
?CB59, ?@54>B2@0I5=85 >1>AB@5=89 8 1C4CI8E @8A:>2.  8=8<870F8O @8A:>2 
1C4CI8E >1>AB@5=89 ��, D8:A8@>20==>9 >1AB@C:F88 4KE0B5;L=KE ?CB59 8 
=565;0B5;L=KE ?>1>G=KE MDD5:B>2 B5@0?88. 
 ' :064>3> ?0F85=B0 A �� @5:><5=4C5BAO >F5=820BL :>=B@>;L A8<?B><>2, @8A: 
@0728B8O >1>AB@5=89, =5>1@0B8<>9 1@>=E80;L=>9 >1AB@C:F88 8 ?>1>G=KE 
MDD5:B>2 ;5:0@AB2.  
 

!9@98<>4@9AFB;AB9 ?9K9A<9: 
"5GK9A<9 ?0F85=B>2 8 G;5=>2 8E A5<59 O2;O5BAO >1O70B5;L=K<. *5;L >1CG5=8O: 
>15A?5G8BL ?0F85=B0 =5>1E>48<>9 8=D>@<0F859, =0CG8BL ?>445@60=8N 
:>=B@>;O, ?@028;L=><C 8A?>;L7>20=8N 8=30;OF8>==KE CAB@>9AB2, @07;8G8N 
<564C 1078A=K<8 8 =5>B;>6=K<8 ?@5?0@0B0<8, :>340 >1@0I0BLAO 70 
<548F8=A:>9 ?><>ILN, :0: <>=8B>@8@>20BL A2>5 A>AB>O=85. 
 �8?>0;;5@35==0O M;8<8=0F8>==0O 8<9F4 A 8A:;NG5=85< >?@545;5==KE 
?@>4C:B>2 =07=0G05BAO ?@8 4>:070==>9 A5=A818;870F88 : 40==K< ?@>4C:B0<. 
 �E>?RK<FP >BAF4>F A ?@8G8==K< 0;;5@35=><, 2;8O=85 =5A?5F8D8G5A:8E 
@074@068B5;59 (?@>D5AA8>=0;L=>9 2@54=>AB8, ?>;;NB0=B>2, @57:8E 70?0E>2 8 
4@.). "B:07 >B :C@5=8O (:0: 0:B82=>3>, B0: 8 ?0AA82=>3>). 
 !5AB5@>84=K5 ?@>B82>2>A?0;8B5;L=K5 A@54AB20 ?@>B82>?>:070=K ?@8 
=0;8G88 A2O78 CEC4H5=8O �� A =07=0G5=85< 40==KE A@54AB2. 
 �;O C;CGH5=8O 4@5=06=>9 DC=:F88 8 A0=0F88 1@>=E80;L=>3> 45@520 
?@8<5=ONB <0AA06, 4KE0B5;L=K5 C?@06=5=8O, 281@>0:CAB8G5A:85 2>7459AB28O 8 
4@. 
  9FB8O A9FD48<J<BAAB= < 4?PF9DA4F<6AB= @98<J<A. � A2O78 A 
>BACBAB285< 4>:070B5;LAB2 ?>;>68B5;L=>3> MDD5:B0 =0 B5G5=85 701>;520=8O 8 
C;CGH5=85 DC=:F88 ;53:8E C ?0F85=B>2 A �� =5 @5:><5=4C5BAO ?@8<5=5=85 B0:8E 
<5B>4>2 :0: 83;>C:0;K20=85, :8B09A:0O <548F8=0, 3><5>?0B8O, 38?=>7, B5E=8:8 
@5;0:A0F88, ?@8<5=5=85 8>=870B>@>2 2>74CE0 [1-3, 26]. 

 

3.2  98<>4@9AFB;AB9 ?9K9A<9: 
%CI5AB2CNB A;54CNI85 284K <548:0<5=B>7=>9 B5@0?88 ��: 



 @53C;O@=0O, :>=B@>;8@CNI0O (1078A=0O): ?@8<5=O5BAO 4;8B5;L=>; ?@5?0@0BK 
C<5=LH0NB 2>A?0;5=85 2 4KE0B5;L=KE ?CBOE, A?>A>1AB2CNB :>=B@>;N 
A8<?B><>2, C<5=LH0NB @8A: >1>AB@5=89; 
 A8<?B><0B8G5A:0O (A:>@0O ?><>IL): ?@8<5=O5BAO ?> =5>1E>48<>AB8, >1;53G05B 
>AB@K5 A8<?B><K. 
 

 �K1>@ <548:0<5=B>7=>3> ;5G5=8O 7028A8B >B BO65AB8 0AB<K 4> =07=0G5=8O 
B5@0?88 8 B5:CI53> :>=B@>;O �� ?@8 C65 ?@>2>48<>9 B5@0?88. $5:><5=4C5BAO 
8A?>;L7>20BL ABC?5=G0BK9 ?>4E>4 2 2K1>@5 >1J5<0 B5@0?88. !0 :064>9 ABC?5=8 
B5@0?88 ?0F85=BK <>3CB 8A?>;L7>20BL ?@5?0@0BK =5>B;>6=>9 ?><>I8 
(1@>=E>;8B8:8 :>@>B:>3> 8 4;8B5;L=>3> 459AB28O (B>;L:> D>@<>B5@>;). 
 �><18=8@>20==K5 ?@5?0@0BK, A>45@60I85 D>@<>B5@>; (���%-D>@<>B5@>;) 
<>3CB 8A?>;L7>20BLAO 2 @568<5 «548=>3> 8=30;OB>@0» (4>ABC?=> 4;O 4>78@>2>: 
4,5/80 8 4,5/160 <:3) A 2>7<>6=>ABLN ?@8<5=5=8O :0: :>=B@>;8@CNI53>, B0: 8 4;O 
:C?8@>20=8O A8<?B><>2 ('� �). 
 �06=CN @>;L 8<55B A?>A>1 4>AB02:8 8=30;OF8>==>3> ?@5?0@0B0 2 
4KE0B5;L=K5 ?CB8, >1>A=>20==K9 2K1>@ CAB@>9AB20 4>AB02:8, 2 7028A8<>AB8 >B 
:;8=8G5A:>9 A8BC0F88, ?@54?>;0305<>9 A8;K 24>E0 8 ?@54?>GB5=89 ?0F85=B0, 8 
B8?0 8=30;OB>@0, >1CG5=85 ?0F85=B0 045:20B=>9 B5E=8:5 8A?>;L7>20=8O O2;O5BAO 
>1O70B5;L=K< :><?>=5=B>< =07=0G5=8O B5@0?88. !081>;LH85 B@C4=>AB8 
?0F85=BK 8A?KBK20NB ?@8 8A?>;L7>20=88 4>78@>20==KE 0M@>7>;L=KE 
8=30;OB>@>2 (���), <5=LH85 3 ?>@>H:>2KE (#�), <O3:8E BC<0==KE 8=30;OB>@>2 
(mist soft inhaler) 8;8 =51C;0975@=KE D>@< (?@8 >1>AB@5=88).  
 � =0AB>OI55 2@5<O 2A5< ?0F85=B0< A �� @5:><5=4C5BAO ?@8<5=OBL 
?@>B82>2>A?0;8B5;L=CN B5@0?8N (=87:85 4>7K ���%) A8<?B><0B8G5A:8 8;8 
@53C;O@=> 4;O A=865=8O @8A:0 BO65;KE >1>AB@5=89 ��. ���% <>6=> ?@8<5=OBL 
;81> =0 5654=52=>9 >A=>25 2 :0G5AB25 1078A=>9 B5@0?88, ;81> A8<?B><0B8G5A:8 
?@8 ;53:>9 �� 2 2845 D8:A8@>20==>9 :><18=0F88 =87:8E 4>7 ���%-D>@<>B5@>; 
?> ?>B@51=>AB8. 
  >=>B5@0?8O ���� 1>;55 =5 @5:><5=4C5BAO [1], ?>:070=> =07=0G5=85 ���% 
?@8 :064>< ?@8<5=5=88 ����, GB> ?>72>;O5B ?>2KA8BL MDD5:B82=>ABL B5@0?88 
8 A=878BL G0AB>BC ?@8<5=5=8O ����. +@57<5@=>5 8A?>;L7>20=85 ���� O2;O5BAO 
=5157>?0A=K<: 2K40G0 g3 8=30;OB>@>2 ���� 2 3>4 C25;8G8205B @8A: >1>AB@5=89 
��. #@8<5=5=85 g12 8=30;OB>@>2 ���� 2 3>4 A2O70=> A ?>2KH5==K< @8A:>< 
A<5@B8 ?> ?@8G8=5 �� [48, 50] 

 

 %FGC9AK4F4S F9D4C<S �� [1, 2, 26] 

 �0;L=59H55 ;5G5=85 �� @5:><5=4C5BAO ?@>2>48BL ?> ABC?5=G0B><C ?@8=F8?C 
(#@8;>65=85 2) A CA8;5=85< 8;8 C<5=LH5=85< <548:0<5=B>7=>9 B5@0?88 2 
7028A8<>AB8 >B 55 MDD5:B82=>AB8 8 :;8=8G5A:>9 :0@B8=K. #@8 =5MDD5:B82=>AB8 
B5@0?88 =5>1E>48<> ?5@5E>48BL =0 1>;55 2KA>:CN ABC?5=L, => ?@5645 
=5>1E>48<> 8A:;NG8BL =5CGB5==>5 2;8O=85 =5?@028;L=>9 B5E=8:8 8=30;OF88, 
2>7459AB28O 0;;5@35=>2 8 D0:B>@>2 @8A:0, 2>7<>6=>ABL =5?@028;L=>9 ?>AB0=>2:8 
4803=>70. 



%=865=85 ABC?5=8 2>7<>6=> ?@8 4>AB865=88 :>=B@>;O ��, => =5 @0=55 G5< G5@57 
3 <5AOF0 ?>A;5 4>AB865=8O :>=B@>;O 8 =87:>< @8A:5 >1>AB@5=89 (A<.B01;8F0 4). 
#>;=0O >B<5=0 ���% =5 @5:><5=4C5BAO.  
 

$<EGAB> 2. %FGC9AK4F4S F9D4C<S �� 8?S >BAFDB?S E<@CFB@B6 < 
@<A<@<;4J<< 5G8GM<I D<E>B6 [1] 

 
 

%&'#�!0 1 (8=B5@<8BB8@CNI0O ��, >1>AB@5=85 <5=LH5 2-E @07 2 <5AOF 8 
>BACBAB285 D0:B>@>2 @8A:0):  
#D<BD<F9FAO= 64D<4AF. !87:85 4>7K ���%-D>@<>B5@>; ?> B@51>20=8N 2 2845 
>4=>:@0B=>9 8=30;OF88.  0:A8<0;L=> @5:><5=4C5<0O ACB>G=0O 4>70 
�C45A>=84/(>@<>B5@>; A>>B25BAB2C5B AC<<0@=>9 4>75 D>@<>B5@>;0 54 <:3. 
�?PF9DA4F<6AO= 64D<4AF. #@8 :064>< ?@8<5=5=88 ���� ?@8=8<0BL ���%-

D>@<>B5@>;  
 

%&'#�!0 2 (>1KG=> A>>B25BAB2C5B ;53:>9 ?5@A8AB8@CNI59 0AB<5).  
#D<BD<F9FAO= 64D<4AF (6;DBE?O9). $5:><5=4>20=> ?@8<5=5=85 =87:8E 4>7 
���%-D>@<>B5@>; 4;O :C?8@>20=8O A8<?B><>2 �AB<K. �>78@>2:0 
1C45A>=84/D>@<>B5@>; A>AB02;O5B >4=>:@0B=CN 8=30;OF8N, A>>B25BAB2CNICN 
160/4,5 <:3, ?@8=8<05<CN 4;O :C?8@>20=8O A8<?B><>2.  0:A8<0;L=> 
@5:><5=4C5<0O 4>70 �C45A>=84/(>@<>B5@>; 2 B5G5=85 4=O A>>B25BAB2C5B 54 <:3 
(>@<>B5@>;0. �7@>A;K< @0=55 =5 ?@8=8<0NI8E ?@5?0@0BK @5:><5=4>20=> 
5654=52=>5 ?@8<5=5=85 :><18=8@>20==>3> ?@5?0@0B0 ���% 3 ����. 



�?PF9DA4F<6AO= 64D<4AF. �654=52=>5 ?@8<5=5=85 =87:8E 4>7 ���%, ?@8 
>1>AB@5=88 A8<?B><>2 2 4>?>;=5=85 ?@8<5=O5BAO ����. 
ДDG7<9 64D<4AFO. #@8<5=5=85 =87:8E 4>7 ���% ?@8 :064>< ?@8<5=5=88 ����. 
��$ =08<5=55 MDD5:B82=K ?@8 >1>AB@5=88, G5< ���%. #5@54 =07=0G5=85< 2@0G 
4>;65= @0AA<>B@5BL 2A5 @8A:8 8 ?@58<CI5AB20, 0 B0:65 ?@>8=D>@<8@>20BL 
?0F85=B0 > 2>7<>6=KE ?A8E>=52@>;>38G5A:8E ?>1>G=KE MDD5:B0E.  
 

%&'#�!0 3 (>1KG=> A>>B25BAB2C5B A@54=5BO65;>9 ?5@A8AB8@CNI59 ��).  
#D<BD<F9FAO= 64D<4AF. #@8<5=5=85 =87:8E 4>7 ���%-D>@<>B5@>; 
(�C45A>=84/(>@<>B5@>; 8;8 �5:;0<5B07>=/(>@<>B5@>;) :0: ?>445@6820NI0O 
B5@0?8O, B0: 8 ?> ?>B@51=>AB8 (MART B5@0?8O).  0:A8<0;L=> @5:><5=4C5<0O 
ACB>G=0O 4>70 (>@<>B5@>;0 A>AB02;O5B 54 <:3 2 A>G5B0=88 
�C45A>=84/(>@<>B5@>; 8 36 <:3 2 A>G5B0=88 �5:;><5B07>=/(>@<>B5@>;. 
�?PF9DA4F<6AO= 64D<4AF. #>445@6820NI0O B5@0?8O ���%-���� ((;CB8:07>= 
?@>?8>=0B/(>@<>B5@>;, �C45A>=84/(>@<>B5@>;,  ><5B07>=/(>@<>B5@>;, 
 ><5B07>=/�=40:0B5@>;, (;CB8:07>=0 DC@>0B/�8;0=B5@>;, (;CB8:07>=0 
?@>?8>=0B/%0;L<5B5@>;, �5:;0<5B07>=/(>@<>B5@>;) ?@8<5=5=85 ���� ?> 
?>B@51=>AB8. �><18=8@>20==K5 ?@5?0@0BK. 
ДDG7<9 64D<4AFO. $0AA<>B@5BL 2>7<>6=>ABL ?@>2545=8O AC1;8=320;L=>9 �%�&, 
?0F85=B0< A =54>AB0B>G=K< :>=B@>;5< �AB<K 8 AB@040NI8< �;;5@38G5A:8< 
@8=8B>< (A<. @0745; �@C385 284K ;5G5=8O). �@C3>9 20@80=B B5@0?88, C25;8G5=85 
���% 4> A@54=8E 4>7 ;81> =87:85 4>7K ���% 2 A>G5B0=88 A 0=B03>=8AB0<8 
;59:>B@85=>2KE @5F5?B>@>2 8;8 A =87:8<8 4>70<8 &5>D8;;8=0. 
 

%&'#�!0 4 (>1KG=> A>>B25BAB2C5B BO65;>9 ?5@A8AB8@CNI59 ��).  
#D<BD<F9FAO= 64D<4AF. #>445@6820NI0O B5@0?8O 8 :C?8@>20=85 A8<?B><>2 
�AB<K 4>AB8305BAO A@54=8<8 4>70<8 ���%-(>@<>B5@>; (MART-B5@0?8O), ?@8 
MB>< <0:A8<0;L=> 4>?CAB8<0O 4>70 (>@<>B5@>;0 2 B5G5=85 4;O A>AB02;O5B 54 <:3 
4;O �C45A>=84/(>@<>B5@>;0 8 36 <:3 4;O �5:;0<5B07>=/(>@<>B5@>;0.  
�?PF9DA4F<6AO= 64D<4AF. #@8<5=5=85 A@54=8E 8;8 2KA>:8E 4>7 ���%-���� 2 
:0G5AB25 ?>445@6820NI59 B5@0?88 8 ���� 4;O :C?8@>20=8O >1>AB@5=89 
?@8<5=O5BAO 2 A;CG05, 5A;8 MART B5@0?8O =54>ABC?=0 8;8 ?0F85=B :>=B@>;8@C5B 
A8<?B><K �AB<K =0 B5:CI59 B5@0?88.  
ДDG7<9 64D<4AFO. #@8 AB>9:>< =5:>=B@>;8@C5<>< B5G5=88 �AB<K =0 D>=5 
?@8<5=5=8O 2KA>:8E 4>7 ���%-���� 4>?>;=8B5;L=> =07=0G0NBAO �=B03>=8ABK 
<CA:0@8=>2KE @5F5?B>@>2 ( -E>;8=>1;>:0B>@K), 4;O ?0F85=B>2 AB0@H5 18 ;5B 
2>7<>6=> ?@8<5=5=85 :><18=8@>20==KE ?@5?0@0B>2. $0AA<>B@5BL 2>7<>6=>ABL 
?@>2545=8O AC1;8=320;L=>9 �%�&, ?0F85=B0< A =54>AB0B>G=K< :>=B@>;5< 
�AB<K 8 AB@040NI8< �;;5@38G5A:8< @8=8B>< (A<. @0745; �@C385 284K ;5G5=8O). 
�@C38< 20@80=B>< ;5G5=8O 4;O ?0F85=B>2, =0E>4OI8EAO =0 2KA>:8E 8;8 A@54=8E 
4>70E ���%, O2;O5BAO 4>?>;=8B5;L=>5 ?@8<5=5=85 �=B03>=8AB>2 
;59:>B@85=>2KE @5F5?B>@>2 8;8 =87:85 4>7K B5>D8;;8=0.  
 

%&'#�!0 5 (BO65;0O, =5:>=B@>;8@C5<0O �� =0 D>=5 B5@0?88 ABC?5=8 4, => A 
A>E@0=ONI8<8AO 5654=52=K<8 A8<?B><0<8 8 G0ABK<8 >1>AB@5=8O<8). 



&@51C5BAO 4>102;5=85 4>?>;=8B5;L=KE ?@5?0@0B>2 3 B8>B@>?8O 2 2845 <O3:>3> 
BC<0==>3> 8=30;OB>@0 (mist soft inhaler) 8/8;8 ?5@>@0;L=KE ��% 2 <8=8<0;L=KE 
MDD5:B82=KE 4>78@>2:0E (?0F85=B 4>;65= 1KBL 8=D>@<8@>20= > @8A:5 @0728B8O 
=565;0B5;L=KE MDD5:B>2). #@8 A@54=5BO65;>9 8;8 BO65;>9 0AB<5 A 
0;;5@38G5A:8< 35=57><, =5 :>=B@>;8@C5<>9 :><18=0F859 4@C38E ?@5?0@0B>2 
(2:;NG0O 2KA>:85 4>7K ���% 8;8 ?5@>@0;L=K5 ��%), F5;5A>>1@07=> ?@8<5=5=85 
4>?>;=8B5;L=>9 B5@0?88 (B0@35B=>9, 18>;>38G5A:>9). 
 

�<B?B7<K9E>4S F9D4C<S �� [1, 2, 26, 37, 39-42]  

&O65;0O 1@>=E80;L=0O 0AB<0 (&��) E0@0:B5@87C5BAO =52>7<>6=>ABLN 
4>AB865=8O :>=B@>;O =04 701>;520=85< 4065 ?@8 8A?>;L7>20=88 <0:A8<0;L=KE 
@5:><5=4>20==KE 4>7 AB0=40@B=KE ;5:0@AB25==KE ?@5?0@0B>2 8;8 2>7<>6=>ABLN 
53> 4>AB865=8O B>;L:> ?@8 8A?>;L7>20=88 <0:A8<0;L=KE 4>7, 2:;NG0O 
@53C;O@=>5 ?@8<5=5=85 >@0;L=KE/A8AB5<=KE 3;N:>:>@B8:>AB5@>84>2. 
&0@35B=0O 18>;>38G5A:0O B5@0?8O �� @0AA<0B@8205BAO :0: 4>?>;=8B5;L=0O 
B5@0?8O 4;O ?0F85=B>2 A &2-D5=>B8?>< A 18><0@:5@0<8 0;;5@38G5A:>3> 8;8 
M>78=>D8;L=>3> 2>A?0;5=8O.  
#@5?0@0BK B0@35B=>9 18>;>38G5A:>9 B5@0?88 =07=0G0NBAO : ?@8<5=5=8N 
?0F85=B0<, A ?>4B25@645==K< 4803=>7>< BO65;0O 1@>=E80;L=0O 0AB<0 ?@8 
=5MDD5:B82=>AB8 1078A=>9 B5@0?88 2KA>:8<8 4>70<8 ���% 2 B5G5=85 =5 <5=55 6 
<5AOF52, ?@8 ?@8<5=5=88 G0ABKE :C@A>2 %��% (B01;5B:8, 8=DC788) 2 B5G5=85 2 8 
1>;55 @07 2 3>4, ?@8 <0:A8<0;L=>9 M;8<8=0F88 ?@8G8=>7=0G8<>3> 0;;5@35=0 8 
?@>2>F8@CNI8E D0:B>@>2 (0:B82=>5 8 ?0AA82=>5 :C@5=85, ?>1>G=>5 459AB285 
?@5?0@0B>2, ?@>D5AA8>=0;L=K5 D0:B>@K @8A:0), ?@8 A>1;N45=88 045:20B=>9 
B5E=8:8 8=30;OF88 8 2KA>:>9 ?@825@65==>AB8 B5@0?88. 
�K1>@ :>=:@5B=>3> ?@5?0@0B0, 4>7K, :@0B=>AB8 ?@85<0, ?@>4>;68B5;L=>AB8 
:C@A0, 0 B0:65 ?@>4>;65=85 B5@0?88 8 ?5@5E>4 A >4=>3> ?@5?0@0B0 =0 4@C3>9 4;O 
B0@35B=>9 18>;>38G5A:>9 B5@0?88 C :>=:@5B=>3> ?0F85=B0 @5H05BAO @5H5=85< 
@538>=0;L=>9 8;8 @5A?C1;8:0=A:>9 M:A?5@B=>9 <C;LB848AF8?;8=0@=>9 
:><8AA88 ?> B0@35B=>9 B5@0?88 BO65;>9 1@>=E80;L=>9 0AB<K. 
 

�=B8 И�-5/И�-5R (59=@4;87C<45) [2, 41, 42] (У� B) 

 9I4A<;@ 89=EF6<S: 59AD4?<;G@45 A2O7K205BAO A 0;LD0-AC1J548=8F59 @5F5?B>@0 
: 8=B5@;59:8=C-5 (��-5Rα). #> A@02=5=8N A 4@C38<8 0=B8-��-5-?@5?0@0B0<8 
15=@0;87C<01 459AB2C5B =0?@02;5==> =0 F8@:C;8@CNI85 MDD5:B>@=K5 :;5B:8, 0 
B0:65 =0 M>78=>D8;K 8 107>D8;K ;53>G=>9 B:0=8 8 =5 B>;L:> A5;5:B82=> 
8=3818@C5B ?@82;5G5=85, 0:B820F8N 8 <>18;870F8N M>78=>D8;>2, => B0:65 
A?>A>1AB2C5B 8AG57=>25=8N M>78=>D8;>2 87 F8@:C;8@CNI59 :@>28, :>AB=>3> 
<>730 8 B:0=59-<8H5=59, >A>15==> 87 4KE0B5;L=KE ?CB59 8 ;53:8E C ?0F85=B>2 A 
��, GB> 7=0G8B5;L=> C<5=LH05B M>78=>D8;L=>5 2>A?0;5=85.  
�D<F9D<< CD<@9A9A<S  
�5=@0;87C<01 ?@54AB02;O5B A>1>9 <>=>:;>=0;L=>5 0=B8B5;>, =0?@02;5==>5 
?@>B82 @5F5?B>@0 ��-5 0;LD0, 2 :0G5AB25 4>?>;=8B5;L=>9 B5@0?88 C ?0F85=B>2 A 
BO65;>9 0AB<>9 8 M>78=>D8;L=K< D5=>B8?>< (:>;8G5AB2> M>78=>D8;>2 2 
?5@8D5@8G5A:>9 :@>28 g150 :;5B>:/ <:;). %;54C5B CG5ABL, GB> @0=55 



ACI5AB2>202H85 35;L<8=B=K5 8=D5:F88, B0:85 :0: ME8=>:>::, AB@>=38;>84>7 8 
B.?., A;54C5B ;5G8BL 4> =0G0;0 ;5G5=8O 15=@0;87C<01><. 
!5 B@51C5B 8=48284C0;L=>3> 4>78@>20=8O, =07=0G05BAO ?>4:>6=> 1 @07 2 4 =545;8 
?5@2K5 3 8=J5:F88, 0 70B5< 1 @07 2 8 =545;L. �A;8 8=J5:F8O ?@>?CI5=0 2 
70?;0=8@>20==>5 2@5<O, A;54C5B 55 2K?>;=8BL :0: <>6=> 1KAB@55; 42>9=0O 4>70 2 
A2O78 A ?@>?CA:>< =5 <>65B 1KBL =07=0G5=0 
#@548:B>@K >B25B0 =0 0=B8-��5/��5R B5@0?8N: 
- 2KA>:85 C@>2=8 M>78=>D8;>2 :@>28 (AB@>389 ?@548:B>@) 
- 2KA>:0O G0AB>B0 >1>AB@5=89  
- =0G0;> 0AB<K 2> 27@>A;>< 2>7@0AB5  
- =070;L=K9 ?>;8?>7  
- ?@85< ?5@>@0;L=KE ��% 2 :0G5AB25 1078A=>9 B5@0?88. 
#@>4>;68B5;L=>ABL B5@0?88 - <8=8<C< 4 <5AOF0 A ?>A;54CNI59 >F5=:>9 >B25B0. 
#@8<5=5=85 15=@0;87C<010 ?>72>;O5B 1>;LH8=AB2C ?0F85=B>2 4>AB8GL >B<5=K 
;81> A=865=8O 4>7K A��% 4> D878>;>38G=>9 5 <3 (2 A;CG05 !!) [48,49] 

 

�=B8 IgE B9@4?8O (><4;87C<45). [1, 2, 39] ('Д �) 
 9I4A<;@ 89=EF6<S 3 A2O7K20=85 A2>1>4=KE IgE 8 ?@5?OBAB2>20=85 53> 
2708<>459AB28N A @5F5?B>@0<8 BCG=KE :;5B>:, 107>D8;>2 8 4@C38E CG0AB=8:>2 
0;;5@38G5A:>3> 2>A?0;5=8O 1-3> B8?0 [39].  

�D<F9D<< CD<@9A9A<S  
"<0;87C<01 ?>:070= ?0F85=B0< A BO65;>9 IgE 7028A8<>9 1@>=E80;L=>9 0AB<>9, 
:>=F5=B@0F859 >1I53> IgE >B 30 4> 1500  �/<;, ?@8 =0;8G88 ?>4B25@645==>9 
A5=A818;870F88 : :@C3;>3>48G=K< 0;;5@35=0< (:;5I8 4><0H=59 ?K;8, ?5@E>BL 
8 H5@ABL 682>B=KE, ?;5A5=L 8 4@.)   
#@5?0@0B 4>78@C5BAO 8=48284C0;L=>, 2 7028A8<>AB8 >B <0AAK B5;0 ?0F85=B0 8 
8AE>4=>3> C@>2=O >1I53> IgE, =07=0G05BAO 2 2845 ?>4:>6=KE 8=J5:F89 1 @07 2 23
4 =54. 
#@548:B>@K E>@>H53> >B25B0 =0 0=B8 IgE B5@0?8N: 
- A5=A818;870F8O ?> 40==K< :>6=KE ?@8:-B5AB>2 8;8 A?5F8D8G5A:8E IgE 

- C@>25=L >1I53> IgE 8 <0AA0 B5;0 ?0F85=B0 =0E>4OBAO 2 @0<:0E 2>7<>6=>3> 
@568<0 4>78@>20=8O 
- >1>AB@5=8O 70 ?@54H5AB2CNI89 3>4 
#@>4>;68B5;L=>ABL B5@0?88 - <8=8<C< 4 <5AOF0 A ?>A;54CNI59 >F5=:>9 >B25B0. 
�AF<-&%�# /TSLP (B979?9;C<45)* [1, 2, 44-47] ('� �) 
 9I4A<;@ 89=EF6<S: &575?5;C<01* ?@54AB02;O5B A>1>9 <>=>:;>=0;L=>5 0=B8B5;> 
(IgG2λ), =0?@02;5==>5 ?@>B82 B8<CA=>3> AB@><0;L=>3> ;8<D>?>MB8=0 (&%�#), 
?@54>B2@0I0O 53> 2708<>459AB285 A @5F5?B>@>< &%�#. #@8 1@>=E80;L=>9 0AB<5, 
:0: 0;;5@38G5A:85, B0: 8 =50;;5@38G5A:85 B@8335@K 8=4CF8@CNB ?@>4C:F8N 
&%�#. �;>:8@>20=85 &%�# A ?><>ILN B575?5;C<010* A=8605B H8@>:89 A?5:B@ 
18><0@:5@>2 8 F8B>:8=>2, A2O70==KE A 2>A?0;5=85< 4KE0B5;L=KE ?CB59 
(=0?@8<5@, M>78=>D8;K 2 :@>28, ?>4A;878ABK5 M>78=>D8;K 4KE0B5;L=KE ?CB59, 
IgE, FeNO, IL-5 8 IL-13). 

�D<F9D<< CD<@9A9A<S &9;9C9?G@454 
&575?5;C<01 ?@8<5=O5BAO 4;O 4>?>;=8B5;L=>9 ?>445@6820NI59 B5@0?88 C 



?0F85=B>2 A BO65;>9 0AB<>9.  8=8<0;L=K9 8AE>4=K9 C@>25=L M>78=>D8;>2 2 
:@>28 8;8 FeNO =5 B@51C5BAO. 
$5:><5=4C5<0O 4>70 B575?5;C<010* A>AB02;O5B 210 <3 ?>4:>6=> :064K5 4 =545;8. 
#@548:B>@K >B25B0 =0 &%�#-B5@0?8N: 
• 2KA>:85 C@>2=8 M>78=>D8;>2 :@>28 +++ 

• 2KA>:85 C@>2=8 FeNO +++ 

&575?5;C<01* ?@54=07=0G5= 4;O 4;8B5;L=>3> ;5G5=8O. $5H5=85 > ?@>4>;65=88 
B5@0?88 4>;6=> 1KBL ?@8=OB> :>;;5380;L=> =5 @565 >4=>3> @070 2 3>4 2 
7028A8<>AB8 >B C@>2=O :>=B@>;O 0AB<K C ?0F85=B0. 
 

 BAB>?BA4?PAB9 4AF<F9?B > IL-4$α (8C?8;C<45)* [1, 2, 51-53]  

 9I4A<;@ 89=EF6<S: ДGC<?G@45 8=3818@C5B ?5@540GC A83=0;>2 :0: >B IL-4, B0: 
8 >B IL-13; =0G0;L=0O 4>70 3 400 8;8 600 <3, 70B5< 3 200 8;8 300 <3 ?>4:>6=> 
1 @07 2 2 =54.) @5:><5=4C5BAO ?0F85=B0< 2 2>7@0AB5 12 ;5B 8 AB0@H5 A 
M>78=>D8;L=K< D5=>B8?>< �� C ?0F85=B>2 A 3>@<>=>7028A8<>9 ��, 
?>;CG0NI8E A��%. 
�D<F9D<< CD<@9A9A<S  
�C?8;C<01 2>7<>65= : ?@8<5=5=8N 2 :0G5AB25 4>?>;=8B5;L=>9 B5@0?88 C 
?0F85=B>2 A 3>@<>=>7028A8<>9 BO65;>9 0AB<>9 8 M>78=>D8;L=K< D5=>B8?>< 
(:>;8G5AB2> M>78=>D8;>2 2 ?5@8D5@8G5A:>9 :@>28 g150 :;5B>:/<:;). %;54C5B 
CG5ABL, GB> =5>1E>48<> 8A:;NG8BL 35;L<8=B=K5 8=D5:F88, B0:85 :0: 
ME8=>:>::, AB@>=38;>84>7 8 B.?. :0: ?@8G8=C M>78=>D8;88, 0 8E ;5G5=85 
70:>=G8BL 4> ?@8=OB8O @5H5=8O > 53> =07=0G5=88 

*� EBBF69FEF6<< E CD46<?4@< CD<@9A9A<S A9;4D97<EFD<DB64AAOI �%. 
 

�DG7<9 6<8O ?9K9A<S: 
�??9D79A-EC9J<H<K9E>4S <@@GABF9D4C<S (�%�&) 3 AC1;8=320;L=0O (SLIT) 8;8 
?>4:>6=0O (SCIT*) O2;O5BAO >4=8< 87 <5B>4>2 ;5G5=8O ��, >A>15==> 2 A>G5B0=88 

A 0;;5@38G5A:8< @8=8B>< 8 A5=A818;870F859 : :;5I0< 4><0H=59 ?K;8, : 
M?8B5;8N 8 H5@AB8 682>B=KE, : A?>@0< ?;5A=52K< 3@81:0< ('� �). �%�& 

=07=0G05BAO 8 :>=B@>;8@C5BAO 0;;5@3>;>3><. [1] 

 

#B>4;4A<S > �%�&:  

- IgE-7028A8<0O D>@<0, ?>4B25@645==0O ?>;>68B5;L=K<8 @57C;LB0B0<8 :>6=KE 
0;;5@3>B5AB>2 8/8;8 ?>2KH5==K< A>45@60=85< A?5F8D8G5A:8E IgE 2 AK2>@>B:5 
:@>28; 
- 4>:070==0O 2708<>A2O7L 2KO2;5==>9 A5=A818;870F88 : 0;;5@35=C 8 
:;8=8G5A:8E ?@>O2;5=89 701>;520=8O;  
- ?0F85=BK A ;53:>9 8 A@54=5BO65;>9 1@>=E80;L=>9 0AB<>9 (:>=B@>;8@C5<>9 
8;8 G0AB8G=> :>=B@>;8@C5<>9), ?@8 MB>< ?>:070B5;8 "(�1>70% =0 D>=5 
1078A=>9 B5@0?88. #>:070B5;8 A?8@>3@0D88 #%� 8 "(�1 :>=B@>;8@CNBAO 25AL 
?5@8>4 ?@>2545=8O �%�&, 1078A=0O B5@0?8O �� ?@>4>;605BAO 2 4>;6=>< >1J5<5 
8 :>@@5:B8@C5BAO ;5G0I8< 2@0G><; 
- =5:>=B@>;8@C5<0O �� ?@8 =52>7<>6=>AB8 ?>;=>9 M;8<8=0F88 0;;5@35=>2 ?> 
@07=K< ?@8G8=0<. 



 

�9K9A<9 �� 6 EBK9F4A<< E �$: =5;5G5==K9 �$ A?>A>15= CEC4H0BL B5G5=85 �� 

('� �), A2>52@5<5==>5 ;5G5=85 �$ A?>A>1=> A=860BL G0AB>BC 8 2K@065==>ABL 
>1>AB@5=89 ��, >A>15==> ?@8 ?5@A8AB8@CNI5<, :@C3;>3>48G=>< �$ A 
A5=A818;870F859 : 1KB>2K< 0;;5@35=0<, A>?CBAB2CNI8< ?>;8?>7>< =>A0 [33, 44]. 

�A?>;L7CNBAO B>?8G5A:85 =070;L=K5 3;N:>:>@B8:>AB5@>84K 8 4@C385 ?@5?0@0BK. 
[20, 26]. 

 

�4>J<A4J<S: A=8605B @8A: @0728B8O 8=D5:F89 ?@8 �� (=0?@8<5@, 3@8??0, '� D), 

=> =5 A=8605B C@>25=L BO65AB8 >1>AB@5=89 0AB<K ('� �) [1]. �0:F8=0F8O >B 
?=52<>:>::>2>9 8=D5:F88 8<55B ?>B5=F80;L=K5 ?>;>68B5;L=K5 MDD5:BK, 
>A>15==> C ?>68;KE ('� D) [1,25]. 

�4>J<AO CDBF<6 COVID-19 4>;6=K 22>48BLAO 2 <548F8=A:8E CG@5645=8OE, 345 
<>65B 1KBL >:070=0 M:AB@5==0O ?><>IL 2 A;CG05 @0728B8O 0=0D8;0:A88. �0:F8=K 
=5 4>;6=K ?@8<5=OBLAO C ;N459 A 8725AB=>9 0;;5@3859 : ?>;8MB8;5=3;8:>;N 8;8 
4@C38< :><?>=5=B0< 20:F8=. [1] 

 

#D<@9A9A<9 6<F4@<A4 Д: =54>AB0B>: 28B0<8=0 � <>65B ?@825AB8 : =0@CH5=8N 

;53>G=>9 DC=:F88, CG0I5=8N >1>AB@5=89 8 A=865=8N MDD5:B0 ���% [43]. 

#@8<5=5=85 28B0<8=0 � A?>A>1AB2C5B C;CGH5=8N :>=B@>;O 0AB<K 8 A=865=8N 
@8A:0 >1>AB@5=89. 
 

&4>F<>4 6989A<S B5BEFD9A<= �� A4 4@5G?4FBDAB@ QF4C9: 
!0G8=05B ?@>2>48BLAO A@07C ?@8 >1@0I5=88 ?0F85=B0 =0 ;N1>< MB0?5 
(0<1C;0B>@=K9, # %#, A:>@0O 8 =5>B;>6=0O ?><>IL, ?@85<=K9 ?>:>9, 
AB0F8>=0@). 
$<EGAB> 3. �?7BD<F@ ?9K9A<S B5BEFD9A<S �� A4 4@5G?4FBDAB@ QF4C9 



 
"A=>2=K5 <5@>?@8OB8O ?> ;5G5=8N >1>AB@5=89 2:;NG0NB (2 ?>@O4:5 8E 
=07=0G5=8O 8 2 7028A8<>AB8 >B BO65AB8 >1>AB@5=89) ?>2B>@=K5 8=30;OF88 
1@>=E>;8B8:>2 1KAB@>3> 459AB28O, @0==55 ?@8<5=5=85 A8AB5<=KE ��%, 
4>102;5=85 8;8 C25;8G5=85 4>7 ���%, :8A;>@>4>B5@0?8N. 
*5;O<8 ;5G5=8O O2;ONBAO :0: <>6=> 1>;55 1KAB@>5 CAB@0=5=85 1@>=E80;L=>9 
>1AB@C:F88 8 38?>:A5<88 8 ?@54>B2@0I5=85 40;L=59H8E @5F8482>2. 
#0@0;;5;L=> A =0G0;>< B5@0?88 ?@>2>48BAO >F5=:0 BO65AB8 >1>AB@5=8O �� 
(B01;8F0 5). !0 0<1C;0B>@=>< MB0?5 2>7<>6=> 4>18BLAO :C?8@>20=8O A8<?B><>2 
C<5@5==> BO65;>3> (A@54=59 AB5?5=8 BO65AB8) >1>AB@5=85 0AB<K. "1>AB@5=85 
0AB<K BO65;>9 AB5?5=8, 687=5C3@>60NI59 8 0AB<K 1;87:>9 : D0B0;L=>9 B@51C5B 



M:AB@5==>9 3>A?8B0;870F88. 
2 B5BEFD9A<9 �� ?97>B= <?< ED98A9= EF9C9A< FS:9EF<: (>4KH:0 ?@8 @073>2>@5, 
3>2>@8B >B45;L=K<8 D@070<8, 48AB0=F8>==K5 E@8?K, +%% 100-120, #%� 60-80%, 

SpO2 91-95%) A0;L1CB0<>; 0,5-1,0 <; 8;8 8?@0B@>?8O 1@><84/D5=>B5@>;0 
384@>1@><84 15-60 :0? G/7 =51C;0975@+1C45A>=84-ACA?5=78O G/7 =51C;0975@ 1000-
2000 <:3 (1-2 =51C;K). #@8 >BACBAB288 MDD5:B0 G5@57 20 <8= ?>2B>@8BL 
8=30;OF8N 1@>=E>;8B8:0. � B5G5=85 ?5@2>3> G0A0 2>7<>6=> ?@>2545=85 33E 
8=30;OF89 A 8=B5@20;>< 20 <8=CB. #@8 =54>AB0B>G=>< MDD5:B5 4>?>;=8B5;L=> 
?@54=87>;>= 20-30 <3 per os, 2/2 60-90 <3. #@8 C;CGH5=88 A>AB>O=8O (#%�>80% 
>B 4>;6=>3> 8;8 8=48284C0;L=> ;CGH53> 7=0G5=8O) 8 A>E@0=5=88 40==>3> 
A>AB>O=8O 2 B5G5=85 3-4 G0A>2, ?0F85=B =5 =C6405BAO 2 4>?>;=8B5;L=KE 
=07=0G5=8OE 8 3>A?8B0;870F88. #@8 >BACBAB288 MDD5:B0 >B ?@>2>48<KE 
<5@>?@8OB89 2 B5G5=85 >4=>3> G0A0 =5>1E>48<0 A@>G=0O 3>A?8B0;870F8O ($8A.2-
3). 

 

&45?<J4 10 - #9D9K9AP BEAB6AOI ?9>4DEF69AAOI ED98EF6 (<@9RM<I 100% 

69DBSFABEFP CD<@9A9A<S):  

(4D@4>BF9D4C96F<K9E>4
S  7DGCC4 

 9:8GA4DB8AB9 
A9C4F9AFB64AAB9 
A4<@9AB64A<9 �% 

%CBEB5 CD<@9A9A<S '� 

�=30;OF8>==K5 
3;N:>:>@B8:>84K (8��%) 

1C45A>=84 
%CA?5=78O 4;O 8=30;OF89, 
�>78@>20==0O (4;O =51C;0975@0) 
0.250, 0.500 <3 

� 

1C45A>=84 ��� 200 <:3 � 

D;CB8:07>= ���, 50, 125, 250 <:3 � 

F8:;57>=84 ���, 80, 160 <:3 � 

15:;><5B07>= ���, 100, 250 <:3 � 

8��% 2 :><18=0F88 A 
D>@<>B5@>;>< 

D>@<>B5@>;/ 
1C45A>=84 ���, 4.5/80, 4.5/160, 6/200 <:3 � 

D>@<>B5@>;/ 
1C45A>=84 

�#� (?>@>H>: 4;O 8=30;OF89 
4>78@>20==K9) 
4.5/80, 4.5/160, 9/320 <:3 

� 

�=B03>=8ABK 

;59:>B@85=>2KE 
@5F5?B>@>2 

<>=B5;C:0AB &01;5B:8 4, 5, 10 <3 � 

�;N:>:>@B8:>84K 

?@54=87>;>= &01;5B:8, 5 <3 � 

<5B8;?@54=87>;>= &01;5B:8, 4, 16 <3 � 

?@54=87>;>= �<?C;K, 30 <3/<; � 

45:A0<5B07>= �<?C;K, 4 <3/<; � 

 

&45?<J4 11 - #9D9K9AP 8BCB?A<F9?PAOI ?9>4DEF69AAOI ED98EF6 (@9A99 100% 

69DBSFABEF< CD<@9A9A<S): 

�9>4DEF69AA4S 7DGCC4 
 9:8GA4DB8AB9 
A9C4F9AFB64AAB9 
A4<@9AB64A<9 �% 

%CBEB5 CD<@9A9A<S '� 

�;N:>:>@B8:>84K  5B8;?@54=87>;>= #>@>H>: 4;O 
?@83>B>2;5=8O 8=J5:F89, 250 <3 � 

%5;5:B82=K5 15B0-2 - %0;L1CB0<>; ���, 100 <:3 � 



04@5=><8<5B8:8 %0;L1CB0<>; $0AB2>@ 4;O 8=30;OF89 (G5@57 
=51C;0975@, 5 <3/<;) � 

���� 2 A>G5B0=88 A   
0=B8E>;8=5@38G5A:8<8 

A@54AB20<8 

(5=>B5@>;/ 
8?@0B@>?89 ���, 50/21 <:3 � 

(5=>B5@>;/ 
8?@0B@>?89 

$0AB2>@ 4;O =51C;0975@0, 
25/12.5 <3/<; � 

�;8B5;L=> 459AB2CNI85 
�2-03>=8ABK 2 :><18=0F88 
8��% 

%0;L<5B5@>;/ 
(;CB8:07>= ���, 25/50, 25/125, 25/250 <:3 � 

%0;L<5B5@>;/ 
(;CB8:07> = 

�#� (?>@>H>: 4;O 8=30;OF89 
4>78@>20==K9) 
50/100, 50/250, 50/500 <:3 

� 

�8;0=B5@>;/ 
(;CB8:07>=  

�#� (?>@>H>: 4;O 8=30;OF89 
4>78@>20==K9) 
22/92, 22/184 <:3 

� 

(>@<>B5@>;/ 
15:;><5B07>=  

�#� (?>@>H>: 4;O 8=30;OF89 
4>78@>20==K9) 
6/100 <:3 

� 

�=B8E>;8=5@38G5A:8 5 
A@54AB20 &8>B@>?8O 1@><84 

$0AB2>@ 4;O 8=30;OF89 2 2.5  

<:3/4>70  � 

#>@>H>: 4;O 8=30;OF89, 18 <:3/4>70 � 

�4@5=>- 8 

4>?0<8=><8<5B8:8 -?8=5D@8= �<?C;K, 0.18% � 

!070;L=K5 
:>@B8:>AB5@>84K 

 ><5B07>= !070;L=K9 A?@59, 50 <:3 � 

�5:;><5B07>= !070;L=K9 A?@59, 50 <:3 � 

(;CB8:07>= !070;L=K9 A?@59, 27.5, 50 

 :3 � 

 >=>:;>=0;L=K5 0=B8B5;0,  
A2O7K20NI85 
A2>1>4=K9 IgE 

"<0;87C<01 #>@>H>: 4;O 
?@83>B>2;5=8O 8=J5:F89, 150 <3 � 

 >=>:;>=0;L=K5 
0=B8B5;0 : @5F5?B>@C 
8=B5@;59:8=0 5 

�5=@0;87C<01 
@0AB2>@ 4;O ?>4:>6=>3> 22545=8O, 30 
<3/1 <;  
 

� 

 

 >=>:;>=0;L=K5 
0=B8B5;0 : IL-4$α  �C?8;C<01* $0AB2>@ 4;O ?>4:>6=>3> 22545=8O 150 

<3/<;, 175 <3/<; � 

 >=>:;>=0;L=K5 
0=B8B5;0 : B8<CA=><C 
AB@><0;L=><C 
;8<D>?>MB8=C 

&575?5;C<01* $0AB2>@ 4;O ?>4:>6=>3> 22545=8O, 210 
<3, 110 <3/1 <; � 

 

*� EBBF69FEF6<< E CD46<?4@< CD<@9A9A<S �% A9;4D97<EFD<DB64AAOI A4 F9DD<FBD<< $�. 

 

3.3 )<DGD7<K9E>B9 6@9L4F9?PEF6B: =5B. 
 

3.4 �4?PA9=L99 6989A<9: 
 #0F85=BK A �� 4>;6=K @53C;O@=> =01;N40BLAO 4;O :>=B@>;O A8<?B><>2, 



D0:B>@>2 @8A:0 8 2>7=8:=>25=8O >1>AB@5=89, 0 B0:65 4>:C<5=B8@>20BL ;N1K5 
@50:F88 =0 ;5G5=85. � 1>;LH8=AB25 A;CG052 MDD5:B >B ;5G5=8O =0ABC?05B >B 
=5A:>;L:8E 4=59 4> 334 <5AOF52 ?>A;5 =0G0;0 ;5G5=8O. #@8 BO65;>9 �� 3 MB> 
B@51C5B 1>;LH53> 2@5<5=8. 
 #>A;5 4>AB865=8O :>=B@>;O =5>1E>48<> 40;L=59H55 ?>445@60=85 MB>3> 
:>=B@>;O A ?>41>@>< <8=8<0;L=>3> >1J5<0 =5>1E>48<>9 B5@0?88 4;O 
:>=:@5B=>3> ?0F85=B0 A ?5@8>48G5A:>9 :>@@5:F859 B5@0?88 2 A;CG05 A=865=8O 
:>=B@>;O 8;8 @0728B8O >1>AB@5=8O. 
 ' 2A5E ?0F85=B>2 A �� =5>1E>48<> >F5=820BL :>=B@>;L 0AB<K, ?@825@65==>ABL 
8 B5E=8:C 8=30;OF88 ?@8 :064>< 2878B5, 0 =5 B>;L:> 2 ?5@8>4 CA8;5=8O 
A8<?B><>2/>1>AB@5=8O ��. 
 �K1>@ 8=30;OF8>==>3> CAB@>9AB20 4;O B5@0?88 AB018;L=>9 �� @5:><5=4C5BAO 
>A=>2K20BL =0 ?@54?>GB5=88 ?0F85=B0 8 >F5=:5 ?@028;L=>AB8 8A?>;L7>20=8O 
8=30;OB>@0 
 $5:><5=4C5BAO =07=0G0BL 8=30;OB>@K B>;L:> ?>A;5 B>3>, :0: ?0F85=BK ?@>H;8 
>1CG5=85 ?> 8A?>;L7>20=8N CAB@>9AB20 8 ?>:070;8 C4>2;5B2>@8B5;L=CN B5E=8:C 
8=30;OF88 ('�-�) 
 +0AB>B0 2878B>2 : 2@0GC 7028A8B >B 8AE>4=>9 BO65AB8 ��, >1KG=> >48= @07 2 1-

3 <5AOF0 ?>A;5 ?5@2>3> 2878B0, 2 ?>A;54CNI5< :064K5 3-12 <5AOF52. 
 #>A;5 :C?8@>20=8O >1>AB@5=8O �� (2 B>< G8A;5 ?>A;5 2K?8A:8 87 AB0F8>=0@0) 
:>=B@>;L=K9 >A<>B@ 4>;65= 1KBL ?@>2545= 2 B5G5=85 ?5@2>9 =545;8 
 %@>:8 C<5=LH5=8O >1J5<0 :>=B@>;8@CNI59 B5@0?88 8=48284C0;L=K. 
 �>7<>6=>ABL ?5@5E>40 =0 <5=LH89 >1J5< B5@0?88 (ABC?5=L 2=87) 
@0AA<0B@8205BAO, :>340 4>AB83=CB 8 A>E@0=O5BAO :>=B@>;L �� 2 B5G5=88 3-E 8 
1>;55 <5AOF52 ('� D) 

 "1J5< :>=B@>;8@CNI59 B5@0?88 �� =5 C<5=LH05BAO 2 A;54CNI8E A8BC0F8OE: 
=0;8G85 C ?0F85=B0 D0:B>@>2 @8A:0 >1>AB@5=89 (B01;8F0 3), ?@87=0:8 
@5A?8@0B>@=>9 8=D5:F88, ?;0=8@>20=85 ?>574>:/?CB5H5AB289, 15@5<5==>ABL. 
 �@0G A>2<5AB=> A ?0F85=B>< A>AB02;O5B 8 >1AC6405B ?8AL<5==K9 
8=48284C0;L=K9 ?;0= 459AB289 ?> 87<5=5=8N >1J5<0 B5@0?88 A ?>A;54CNI8< 

G5B:8< 2K?>;=5=85< 8=AB@C:F88 A> AB>@>=K ?0F85=B0. #0F85=B >15A?5G8205BAO 
>AB0B>G=K< >1J5<>< B5@0?88 4;O =5>1E>48<>AB8 2>7>1=>2;5=8O ?@85<0 
?@54K4CI59 AE5<K ;5G5=8O 2 A;CG05 ?>B5@8 :>=B@>;O 701>;520=8O. 
 %=865=85 4>7K ���% =0 25-50% 2>7<>6=> 8 157>?0A=> A 8=B5@20;>< 2 3 
<5AOF0 2 1>;LH8=AB25 A;CG052 ('�-A). 

 #@8 CG0I5=88 A8<?B><>2 0AB<K, ?>B5@5 :>=B@>;O =5>1E>48<> @0AA<>B@5BL 
C25;8G5=85 >1J5<0 B5@0?88 (ABC?5=L 225@E) ?>A;5 >F5=:8 ?@028;L=>AB8 B5E=8:8 
8=30;OF88, A>1;N45=88 @568<>2 B5@0?88, CAB@0=5=88 <>48D8F8@C5<KE 
D0:B>@>2 @8A:0 (:C@5=85, 0;;5@35=K 8 4@.). -DD5:B82=>ABL >F5=8BL G5@57 233 

<5AOF0. #@8 >BACBAB288 ?>;>68B5;L=>3> @57C;LB0B0   ;5G5=85 A;54C5B A>:@0B8BL 
4> ?@56=53> C@>2=O 8 @0AA<>B@5BL 0;LB5@=0B82=K5 20@80=BK ;5G5=8O. 
 �A5E ?0F85=B>2 A ?5@A8AB8@CNI8<8 A8<?B><0<8 8;8 >1>AB@5=8O<8 ��, 
=5A<>B@O =0 ?@028;L=CN B5E=8:C 8=30;OF88 8 E>@>HCN ?@825@65==>ABL 
;5G5=8N, A>>B25BAB2CNI5<C 4-9 ABC?5=8 ;5G5=8O ��, @5:><5=4C5BAO =0?@02;OBL 



: A?5F80;8ABC, 70=8<0NI5<CAO M:A?5@B87>9 8 ;5G5=85< BO65;>9 �� 

(?C;L<>=>;>3, 0;;5@3>;>3). 
 �@0B:>A@>G=>5 C25;8G5=85 >1J5<0 B5@0?88 (=0 132 =545;8) <>65B 
?>B@51>20BLAO 2 =5:>B>@KE A8BC0F8OE (2> 2@5<O 28@CA=KE 8=D5:F89 8;8 
A57>==>3> 2>7459AB28O 0;;5@35=>2) 70 AG5B C25;8G5=8O 4>7K ���%. -B> <>65B 
1KBL ?@>2545=> 2@0G>< ;81> ?0F85=B>< A0<>AB>OB5;L=> ?>A;5 ?@5420@8B5;L=>9 

:>=AC;LB0F88. 
 #@8<5=5=85 ?@>;>=38@>20==KE D>@< ��% 2 2845 2=CB@8<KH5G=KE 8=J5:F89     

4;O ;5G5=8O �� =5 @5:><5=4C5BAO 2 A2O78 A B0E8D8;0:A859 8 4@C38<8 A5@L57=K<8 

?>1>G=K<8 MDD5:B0<8. 
 #@8 8A?>;L7>20=88 :><18=8@>20==>3> ?@5?0@0B0 1C45A>=84/D>@<>B5@>; 4;O 
:C?8@>20=8O >AB@KE A8<?B><>2 2 A;CG05 ?@52KH5=8O :>;8G5AB20 
@5:><5=4>20==KE 4>7 A;54C5B ?5@5A<>B@5BL >1J5< 8 4>78@>2:8 ?>445@6820NI59 

B5@0?88. 

 

&45?<J4 12. �B;@B:AO9 64D<4AFO G@9APL9A<S B5N9@4 F9D4C<< (EFGC9AP 
6A<;): 
%FGC9AP "5P9@ F9D4C<< �4D<4AFO EA<:9A<S F9D4C<< '� 

%BC?5=L 5 �KA>:85 4>7K ���%/���� 8 
>@0;L=KE :>@B8:>AB5@>84>2  
�KA>:85 4>7K ���%/���� 8 
4@.?@5?0@0BK  

#@>4>;68BL 2KA>:85 4>7K ���%/���� 8 
C<5=LH0BL 4> >B<5=K >@0;L=K5 :>@B8:>AB5@>84K 
("�%)  
�;LB5@=8@CNI0O AE5<0 ;5G5=8O "�%  
�0<5=8BL "�% =0 2KA>:85 4>7K ���%  
�>=AC;LB0F8O A?5F80;8AB0 (?C;L<>=>;>3, 
0;;5@3>;>3)  

 

D 

 

 
D 

D 

D 

%BC?5=L 4 %@54=85 8 2KA>:85 4>7K 
���%/����  
�KA>:0O 4>70 ���% ?;NA 
2B>@>9 :>=B@>;8@CNI89 
?@5?0@0B  

 

#@>4>;65=85 :><18=0F88 ���%/���� A=878BL 
4>7C ���% =0 50% (?@5:@0I5=85 ���� <>65B 
?@825AB8 : CEC4H5=8N)  
'<5=LH8BL 4>7C ���% =0 50% 8 ?@>4>;65=85 
?@85<0 2B>@>3> :>=B@>;8@CNI53> ?@5?0@0B0  

B 

 
B 

%BC?5=L 3 !87:85 4>7K ���%/����  
%@54=85 8;8 2KA>:85 4>7K 
���%  

'<5=LH8B5 ���%/���� 
4> >4=>3> @070 2 45=L  
'<5=LH5=85 4>7K ���% =0 
50%  

  

 

D 

 

 

A 

%BC?5=L 2 !87:85 4>7K ���%  
!87:85 4>7K ���% 8;8 ��$  

#5@52>4 =0 >4=>:@0B=K9 ?@85< ���% (1C45A>=84, 
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>BACBAB285 D0:B>@>2 @8A:0 (B01;. 3)  
• #>;=>5 ?@5:@0I5=85 ?@8<5=5=8O ���% C 
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3.5 �A8<>4FBDO QHH9>F<6ABEF< ?9K9A<S < 59;BC4EABEF< @9FB8B6   
8<47ABEF<>< < ?9K9A<S: 
�>AB865=85 ?>;=>3> 8;8 G0AB8G=>3> :>=B@>;O =04 ��: 
 >BACBAB285 8;8 =5 1>;55 2 M?87>4>2 4=52=KE A8<?B><>2 2 =545;N; 
 >BACBAB285 8;8 =57=0G8B5;L=>5 >3@0=8G5=85 ?>2A54=52=>9
 0:B82=>AB8, 2:;NG0O D878G5A:85 =03@C7:8; 
 >BACBAB285 (8;8 =5 1>;55 2-E 2 <5AOF) =>G=KE A8<?B><>2 8;8 ?@>1C645=89 87- 
70 0AB<K; 
 >BACBAB285 (f 2 M?87>4>2 2 =545;N) ?>B@51=>AB8 2 ?@5?0@0B0E «A:>@>9 
?><>I8»; 
 =>@<0;L=K5 ?>:070B5;8 DC=:F88 ;53:8E; 
 >BACBAB285 ?@87=0:>2 ?>1>G=KE 459AB289 ;5:0@AB25==KE A@54AB2. 
 

4. #"����!�3 ��3 �"%#�&�����*�� % '����!��  &�#� 

�"%#�&�����*��: 
4.1 #B>4;4A<S 8?S 7BEC<F4?<;4J<< 6 8A96AB= EF4J<BA4D (%�#): 
 !5:>=B@>;8@C5<0O �� A@54=59 8 BO65;>9 AB5?5=8 ?@8 =5MDD5:B82=>AB8 
0<1C;0B>@=>9 B5@0?88. 
 #@>2545=85 =0G0;L=KE 8=J5:F89 B0@35B=>9 18>;>38G5A:>9 B5@0?88 8 
?>A;54CNI8E 8=J5:F89 18>;>38G5A:>9 B5@0?88 (?@8 =0;8G88 2 0=0<=575 >AB@KE 
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?@545;0E 93-95%. �;O :>@@5:F8O 38?>:A5<88 8A?>;L7C5BAO :8A;>@>4 A ?>B>:>< 1- 
4 ;/<8= G5@57 =>A>2K5 :0=N;8 (C@>2.4>:070B. �). #@8 =54>AB865=88 $0"2 2KH5 
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2 "5BEFD9A<9 �� FS:9?B= EF9C9A< FS:9EF<: (>4KH:0 2 ?>:>5, @073>2>@ 
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F80=>7, SpO2<90%) A0;L1CB0<>; 8;8 8?@0B@>?8O 1@><84/D5=>B5@>;0 
384@>1@><84 2 B5E 65 4>70E + 1C45A>=84-ACA?5=78O G/7 =51C;0975@ 1000-2000 <:3 
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459AB28O 8 ���% G5@57 =51C;0975@, :8A;>@>4>B5@0?8O ?>4 :>=B@>;5< 
?C;LA>:A8<5B@88 4;O 4>AB865=8O SpO2>90%. � AB0F8>=0@5 A>AB>O=85 ?>AB>O==> 
<>=8B>@8@C5BAO (#%�, SpO2, 307K 0@B5@80;L=>9 :@>28 8 ?@8 =5>1E>48<>AB8 
4@C385 8AA;54>20=8O) :064K5 1-2 G0A0 A ?>A;54CNI59 :>@@5:B8@>2:>9 
=07=0G5=89. #@8 #%� 60-80% >B 4>;6=>3> ?@>4>;605BAO :8A;>@>4>B5@0?8O, 
8=30;OF88 β2-03>=8AB0 8 0=B8E>;8=5@38G5A:>3> ?@5?0@0B0 (:064K5 60 <8=), 
?5@>@0;L=K5 ��%. #@8 4>AB865=88 AB018;L=>3> C;CGH5=8O 2 B5G5=85 3-4 G0A>2 
2>7<>6=0 2K?8A:0 =0 0<1C;0B>@=>5 ;5G5=85 A C25;8G5=85< 4>7K ���% 2 2-4 @070 
8 4>102;5=85< 4@C38E 1078A=KE ?@5?0@0B>2 (?> ABC?5=G0B>9 B5@0?88). 
2 #@8 >BACBAB288 C;CGH5=8O 8;8 40;L=59H5< CEC4H5=88 A>AB>O=8O 3 ?5@52>4 
?0F85=B0 2 >B45;5=85 @50=8<0F88: ?@>4>;65=85 2KH5C:070==>9 B5@0?88, 
?5@52>4 =0 2=CB@825==>5 22545=85 ��%, ?@8 =5>1E>48<>AB8 8=BC10F8O 8 ��� 
(#%�<30%, $0"2<60 << @B AB, $0%"2>45 << @B AB) ($8A.3). 
2 �<;A9G7DB:4RM99 EBEFBSA<9: (=0@CH5=85 A>7=0=8O, ?0@04>:A0;L=>5 
B>@0:>480D@03<0;L=>5 4KE0=85, 1@048:0@48O, >BACBAB285 A28AB>2 ?@8 
0CA:C;LB0F88) A0;L1CB0<>; 8;8 8?@0B@>?8O 1@><84/D5=>B5@>;0 384@>1@><84 2 
B5E 65 4>70E 8 1C45A>=84-ACA?5=78O G/7 =51C;0975@ 1000-2000 <:3 (1-2 =51C;) + 
?@54=87>;>= 2/2 90-150 <3. "AB0;L=0O B0:B8:0 :0: ?@8 BO65;>< >1>AB@5=88 �� 
($8A.2,3). 
  

И=74;OF8>==O9 ���� 

�=30;OF8>==K5 ���� - O2;ONBAO ?@5?0@0B0<8 ?5@2>9 ;8=88 ?@8 >1>AB@5=88 �� 
('� �). #@8 8A?>;L7>20=88 =51C;0975@0   8A?>;L7CNB >4=>:@0B=K5 4>7K 
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?>A;5 G53> 2>7<>6=> =07=0G5=85 ?@5?0@0B0 :064K5 4-5 G0A>2. "4=>:@0B=0O 4>70 
A0;L1CB0<>;0 ?@8 8A?>;L7>20=88 ��� A> A?59A5@>< <>65B A>AB02;OBL 400 <3, 
:@0B=>ABL 22545=8O 0=0;>38G=> ?@8 8A?>;L7>20=88 =51C;0975@0. 
И=74;OF8>==O9 4=B8E>;8=9@78G9A:89 ?@9?4@4BO. 
#@8 >1>AB@5=88 �� 4>102;5=85 8?@0B@>?8C<0 1@><840 (2 4>75 500 <:3 :064K5 4- 
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A β2-03>=8AB>< :>@>B:>3> 459AB28O >15A?5G8205B 1>;55 2K@065==K9 
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=51C;0975@=K< 22545=85< (1C45A>=84 ACA?5=78O) MDD5:B =0ABC?05B 1>;55 1KAB@> 
('� B). �>78@>2:0 ���% 20@L8@C5B 2 H8@>:8E ?@545;0E 4> 2000 <:3/ACB:8. 
%8AB9<=O9 7;N:>:>@B8:>AB9@>88O 

�=CB@825==K9 8 ?5@>@0;L=K9 ?CB8 22545=8O ��% >48=0:>2> MDD5:B82=K ?@8 
>1>AB@5=88 ��. "@0;L=K9 ?CBL ?@85<0 ��% ?@54?>GB8B5;5= 2 A2O78 A 1>;55 
1KAB@K< =0G0;>< 459AB28O, 1>;55 MDD5:B825= 8 45H52;5, G5< 8=J5:F8>==K5 
D>@<K [48,49]. �=CB@825==K5 ��% <>3CB 1KBL 22545=K B>;L:> ?0F85=B0<, =5 
A?>A>1=K< ?@8=OBL ?@5?0@0B 2=CB@L: =0;8G85 @2>BK, 2K@065==0O >4KH:0, 
B@51C5BAO =58=20782=0O 25=B8;OF8O 8;8 8=BC10F8O. 
�45:20B=K<8 4>70<8 >@0;L=KE ��% O2;ONBAO: 4=52=K5 4>7K, M:2820;5=B=K5 40-

50 <3 ?@54=87>;>=0 2 2845 >4=>:@0B=>9 CB@5==59 4>7K 8;8 200 <3 384@>:>@B87>=0 
2 @0745;5==KE 4>70E ('� B). �C@A A8AB5<=KE ��% 2 B5G5=85 5-7 4=59 8<55B 
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?>AB5?5==>< A=865=88 4>7K >@0;L=KE ��% 2 B5G5=85 =5A:>;L:8E 4=59 ('� B). 
 

�AGFD<69AAO= 4@<ABH<??<A < F9BH<??<A A9 8B?:AO <ECB?P;B64FPES ?@8 
;5G5=88 >1>AB@5=89 0AB<K 2284C 8E =87:>9 MDD5:B82=>AB8 8 ?@>D8;O 
157>?0A=>AB8, 0 B0:65 1>;LH59 MDD5:B82=>AB8 8 >B=>A8B5;L=>9 157>?0A=>AB8 
����. [1, 26]. #@8<5=5=85 2=CB@825==>3> 0<8=>D8;;8=0 A2O70=> A BO65;K<8 8 
?>B5=F80;L=> D0B0;L=K<8 ?>1>G=K<8 @50:F8O<8, >A>15==> C ?0F85=B>2, C65 
?>;CG02H8E B5>D8;;8= A 70<54;5==K< 2KA2>1>645=85<. ' 27@>A;KE A BO65;K<8 
>1>AB@5=8O<8 0AB<K 4>?>;=8B5;L=>5 ;5G5=85 0<8=>D8;;8=>< =5 C;CGH05B 
@57C;LB0BK ?> A@02=5=8N A ����. 
�8@9=4;8=. 
#>4:>6=>5 8;8 2=CB@8<KH5G=>5 22545=85 04@5=0;8=0 <>65B ?>B@51>20BLAO ?@8 
=5>B;>6=>< ;5G5=88 A>?CBAB2CNI59 0=0D8;0:A88 8;8 0=38>=52@>B8G5A:>3> 
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>1>AB@5=8O ��. 
 47=8O AC;PD4B. 
#0F85=B0< A BO65;K< >1>AB@5=85< ��, @5D@0:B5@=K< : =07=0G5=8N ����, 
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=0G0;L=>5 ;5G5=85 8 8<55BAO AB>9:0O 38?>:A5<8O. %;54C5B A>1;N40BL 
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