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 ?>2B>@=K5 8 @5F84828@CNI85 ?=52<>=88 A 70BO6=K< B5G5=85<; 

 G0ABK5 :C@AK 0=B810:B5@80;L=>9 B5@0?88 4;O ;5G5=8O :0H;O; 
 2KA52 Ps.aeruginosa;  
 65;BCE0 >1AB@C:B82=>3> B8?0 C =>2>@>645==KE A 70BO6=K< B5G5=85<; 

 1@>=E80;L=0O 0AB<0, @5D@0:B5@=0O : B@048F8>==>9 B5@0?88; 
 @5F8482=K9 ?0=:@50B8B 8/8;8 0??5=48F8B 
 1@>=E>M:B0788; 

 C 1>;55 AB0@H8E ?0F85=B>2 (<C6G8=) 15A?;>485 2A;54AB285 2@>645==>3> 

18;0B5@0;L=>3> >BACBAB28O A5<O2K2>4OI53> ?@>B>:0; 
 F8@@>7K ?5G5=8; 
 A0E0@=K9 48015B A @5A?8@0B>@=K< A8=4@><><; 
 30AB@>M7>D0350;L=K9 @5D;N:A;  
 E>;5;8B807;  
 2K?045=85 ?@O<>9 :8H:8; 
 7045@6:0 ?>;>2>3> @0728B8O. 
 

(878:0;P=>5 >1A;54>20=85: 
 =0@CH5=85 @>AB0 8 @0728B8O: A=865=85 <0AAK B5;0; 
 <>3CB =01;N40BLAO @07;8G=K5 45D>@<0F88 3@C4=>9 :;5B:8 

 ?@8 B8?8G=>< B5G5=88 >B<5G05BAO E0@0:B5@=K9 2=5H=89 284: «:C:>;L=>5» ;8F>, 
@0AH8@5==0O, 45D>@<8@>20==0O 3@C4=0O :;5B:0 1>G:>>1@07=>9 D>@<K A 
2K1CE0=85< 3@C48=K, 1>;LH>9, 274CBK9, 8=>340 «;O3CH0G89 682>B», EC4K5 
:>=5G=>AB8; 
 A>;5=K9 2:CA :>68; 



 ?@8 @0A?@>AB@0=5==>< ?>@065=88 ;53>G=>9 B:0=8 ?@87=0:8 E@>=8G5A:>9 
38?>:A88: 45D>@<0F88 :>=F52KE D0;0=3 ?0;LF52 ?> B8?C «10@010==KE ?0;LF52» 
8/8;8 =>3B59 ?> B8?C «G0A>2KE AB5:>;»; 
 ?5@:CB>@=> =04 ;53:8<8 <>65B 2KA;CH820BLAO :>@>1>G=K9 72C: 8/8;8 CG0AB:8 
?@8BC?;5=8O,  
 ?@8 0CA:C;LB0F88 3 >A;01;5=85 4KE0=8O, ACE85 8 @07=>:0;815@=K5 
(?@58<CI5AB25==> A@54=5?C7K@G0BK5) 2;06=K5 E@8?K ;>:0;L=K5 8;8 
@0A?@>AB@0=5==K5, 2 7028A8<>AB8 >B >1J5<0 ?>@065=8O. 
 ?@8 >1A;54>20=88 25@E=8E 4KE0B5;L=KE ?CB59 2KO2;O5BAO E@>=8G5A:89 
?0=A8=CA8B, =5@54:> ?>;8?>7=K9; 
 ?5@8D5@8G5A:85 >B5:8; 

 A0E0@=K9 48015B 2 A>G5B0=88 A @5A?8@0B>@=K<8 A8<?B><0<8; 

 35?0B><530;8O, A?;5=><530;8O (?@8 @0728B88 F8@@>70 ?5G5=8). 
 

 0=8D5AB0F8S :;8=8G5A:8E ?@>S2;5=89  � (=0G0;L=K5 ?@87=0:8) <>65B 
?@>B5:0BL ?>-@07=><C:  
 <5:>=80;L=K9 8;5CA 4 15%;  

 @5A?8@0B>@=K5 A8<?B><K 4 25%;  

 :8H5G=K5 ?@>O2;5=8O 4 30%;  

 @5A?8@0B>@=K5 8 :8H5G=K5 4 15%;  

 >BO3>I5==K9 A5<59=K9 0=0<=57 ?>  � 4 10%;  

 4@C385 ?@>O2;5=8O 4 5%.  

� @07;8G=K5 2>7@0AB=K5 ?5@8>4K 8<5NBAO :;8=8G5A:85 >A>15==>AB8  � (B01;.3). 
 

&01;8F0 3 - �;8=8G5A:85 ?@>S2;5=8S  � 2 @07=OE 2>7@0AB=OE :0B53>@8SE: 
�>7@0AB %8<?B><K 8 A8=4@><K 

�@C4=>9 
2>7@0AB 

$5F84828@CNI85 8;8 E@>=8G5A:85 @5A?8@0B>@=K5 A8<?B><K (:0H5;L, >4KH:0)  
$5F84828@CNI85 1@>=E8BK/1@>=E8>;8BK  
#;>E0O ?@8102:0 25A0  
#>2B>@=K5 ?=52<>=88/M<?85<0  
�0BO6=0O 65;BCE0 =>2>@>645==KE  
!5>D>@<;5==K9, >18;L=K9, <0A;O=8ABK9 8 7;>2>==K9 ABC;, AB50B>@5O 
 5:>=852K9 8;5CA, E@>=8G5A:0O 480@5O  
�K?045=85 ?@O<>9 :8H:8  
"BAB020=85 2 D878G5A:>< @0728B88 

�8?>?@>B58=5<8G5A:85 >B5:8 

%>;5=K9 2:CA :>68  
%8=4@>< ?A524>-�0@BB5@0 
#>2KH5==0O :@>2>B>G82>ABL, A2O70==0O A 45D8F8B>< 28B0<8=0 K 

�0==K5 A5<59=>3> 0=0<=570 > A<5@B8 45B59 =0 ?5@2>< 3>4C 687=8 8;8 =0;8G85 
A81A>2 A> AE>4=K<8 :;8=8G5A:8<8 ?@>O2;5=8O<8   

�>H:>;L=
K9 

%B>9:89 :0H5;L A/157 3=>9=>9 <>:@>BK; @5F84828@CNI0O/E@>=8G5A:0O >4KH:0  
$5F84828@CNI0O 8=D5:F8O >@30=>2 4KE0=8O 8;8 0AB<0  
�48>?0B8G5A:85 1@>=E>M:B07K 

"BAB020=85 2 25A5 8 @>AB5  
�K?045=85 ?@O<>9 :8H:8, 8=2038=0F8O 
)@>=8G5A:0O 480@5O, AB50B>@5O 



%8<?B>< «10@010==KE ?0;>G5:»  
�@8AB0;;K A>;8 =0 :>65  
�8?>B>=8G5A:0O 45384@0B0F8O  
�8?>M;5:B@>;8B5<8O 8 <5B01>;8G5A:89 0;:0;>7  
�5?0B><530;8O 8;8 4803=>AB8G5A:8 =5OA=>5 =0@CH5=85 DC=:F88 ?5G5=8 

%8=CA8BK 8 =070;L=K9 ?>;8?>7 
&5?;>2>9 C40@ A 38?>=0B@85<859 

,:>;L=K9 $5F84828@CNI0O 8=D5:F8O >@30=>2 4KE0=8O 8;8 0AB<0  
Pseudomonas aeruginosa 2 <>:@>B5  
)@>=8G5A:89 A8=CA8B !070;L=K9 ?>;8?>7  
�48>?0B8G5A:85 1@>=E>M:B07K  

%8<?B>< «10@010==KE ?0;>G5:»  
%B50B>@5O, )@>=8G5A:0O 480@5O  
%8=4@>< 48AB0;L=>9 8=B5AB8=0;L=>9 >1AB@C:F88  
#0=:@50B8B  
�K?045=85 ?@O<>9 :8H:8  
!0@CH5=85 B>;5@0=B=>AB8 : C3;52>40< / %0E0@=K9 48015B  
�5?0B><530;8O �01>;520=85 ?5G5=8 =5OA=>9 MB8>;>388 

(>:0;L=K9 18;80@=K9 F8@@>7  
)@>=8G5A:0O 8=B5AB8=0;L=0O >1AB@C:F8O, 8=2038=0F8O 
&5?;>2>9 C40@ A 38?>=0B@85<859 

#>4@>AB:8 
8 27@>A;K5 

�=>9=>5 701>;520=85 ;53:8E =5OA=>9 MB8>;>388  
�@>=E>M:B07K  
)@>=8G5A:89 A8=CA8B  
%8<?B>< «10@010==KE ?0;>G5:»  
�;;5@38G5A:89 1@>=E>;53>G=K9 0A?5@38;;57  
"AB@K9 8;8 E@>=8G5A:89 ?0=:@50B8B  
%8=4@>< 48AB0;L=>9 8=B5AB8=0;L=>9 >1AB@C:F88  
!0@CH5=85 B>;5@0=B=>AB8 : C3;52>40</%0E0@=K9 48015B 2 A>G5B0=88 A 
@5A?8@0B>@=K<8 A8<?B><0<8  
"BAB020=85 2 @>AB5 �045@6:0 ?>;>2>3> @0728B8O  
�7>>A?5@<8O/42CAB>@>==OO 0B@578O A5<O2K=>AOI8E ?@>B>:>2 C ;8F <C6A:>3> ?>;0 
%=865=85 D5@B8;L=>AB8 C ;8F 65=A:>3> ?>;0 
(>:0;L=K9 18;80@=K9 F8@@>7 #>@B0;L=0O 38?5@B5=78O )>;5;8B807  

 

"A>15==>AB8 :;8=8G5A:>9 :0@B8=O <C:>28AF84>70 C 27@>A;OE.   
 � 27@>A;KE 45;8BAO =0 425 3@C??K:  
 1>;L=K5 A «B8?8G=>9» D>@<>9 701>;520=8O, 701>;52H85 2 @0==5< 45BAB25 8 
4>682H85 4> 27@>A;>3> 2>7@0AB0; 
 1>;L=K5 A 0B8?8G=>9 D>@<>9 701>;520=8O, A ?>74=59 <0=8D5AB0F859.  
�9D64S 7DGCC4 E0@0:B5@87C5BAO =87:8< =CB@8B82=K< AB0BCA><, =5?@5@K2=>-

@5F84828@CNI8< B5G5=85< 8=D5:F8>==>-2>A?0;8B5;L=>3> ?@>F5AA0 2 ;53:8E =0 
D>=5 2K@065==KE 87<5=5=89 1@>=E80;L=>9 AB5=:8, <0AA82=KE 1@>=E8>;>- 8 
1@>=E>M:B07>2, ?=52<>D81@>70, M<D875<K. �KE0B5;L=K5 ?CB8 G0AB> 8=D8F8@>20=K 
3@0<>B@8F0B5;L=>9 <8:@>D;>@>9: Ps.aeruginosa, B.cepacia, Stentrophomonas 
maltofilia, Alcaligenes xylosoxidans. "B<5G05BAO >1AB@C:B82=K9 B8? 25=B8;OF8>==KE 
=0@CH5=89, ;53>G=0O 38?5@B5=78O. !01;N405BAO 2KA>:0O G0AB>B0 «<O3:8E» 
35=>B8?>2 A <5=LH59 2K@065==>ABLN ?0=:@50B8G5A:>9 =54>AB0B>G=>AB8; 



F8@@>B8G5A:85 87<5=5=8O, ?0=A8=CA8BK, :@>2>E0@:0=L5, A0E0@=K9 48015B (20%) 8 
4@C385 ;53>G=K5 8 2=5;53>G=K5 >A;>6=5=8O.  
 CB5@BK5 D>@<K (?@8 <O3:>9 <CB0F88 2 35=5 CFTR): 4803=>AB8@C5BAO G0AB> 2> 
27@>A;>< 2>7@0AB5, ?>4 @07=K<8 «<0A:0<8»: A8=CA8B, @5F84828@CNI89 1@>=E8B, 
E@>=8G5A:85 >1AB@C:B82=K5 1>;57=8 ;53:8E, F8@@>7 ?5G5=8, <C6A:>5 15A?;>485.  
 &O65ABL 701>;520=8O 7028A8B >B A@>:>2 ?>O2;5=8O ?5@2KE A8<?B><>2: G5< 
<;04H5 @515=>: =0 <><5=B <0=8D5AB0F88  �, B5< BO65;55 B5G5=85 8 
=51;03>?@8OB=55 ?@>3=>7. #>GB8 C 2A5E 1>;L=KE  � <C6A:>3> ?>;0 (97%) - 

07>>A?5@<8O, A2O70==0O A 2@>645==K< >BACBAB285<, 0B@>D859 8;8 >1AB@C:F859 
A5<5==>3> :0=0B8:0. �>;LH8=AB2> <C6G8= A  � =5 A?>A>1=K 8<5BL ?>B><AB2>. ' 
?0F85=B>2 65=A:>3> ?>;0 701>;520=85 A>?@>2>6405BAO A=865=85< D5@B8;L=>AB8 
(20%), => C 1>;LH8=AB20 45B>@>4=0O DC=:F8O A>E@0=5=0.  
  

�01>@0B>@=O5 8AA;54>20=8S [1, 2, 9, 17, 33, 36-41, 72]:  

 >?@545;5=85 E;>@84>2 2 ?>B>2>9 684:>AB8 (?@>10  8=>@0) - =081>;55 
8=D>@<0B82=K9 4803=>AB8G5A:89 B5AB. #>B>2CN ?@>1C <>6=> ?@>2>48BL 45BO< 
;N1>3> 2>7@0AB0. #@8 =54>AB0B>G=>< >1@07>20=88 ?>B0 =5>1E>48<> ?>2B>@=>5 
8AA;54>20=85 G5@57 =545;N. &5AB ?>;>68B5;L=K9 ?@8 =0;8G88 E;>@84>2 ?>B0 >60 
<<>;L/; [≥ 60 <M:2/;]. "B@8F0B5;L=0O ?>B>20O ?@>10 (?@8 7=0G5=88 E;>@84>2 ?>B0 
<30 <<>;L/; [<30 <M:2/;] 2> 2A5E 2>7@0AB=KE 3@C??0E) C:07K205B, GB> <C:>28AF84>7 
<0;>25@>OB5=. #>;>68B5;L=0O ?>B>20O ?@>10 A2845B5;LAB2C5B > =0;8G88 
<C:>28AF84>70. #@8 @57C;LB0B0E ?>B>2>9 ?@>1K A> C@>2=5< E;>@84>2 ?>B0 30-59 

<<>;L/; [30-59 <M:2/;], B@51CNBAO 4>?>;=8B5;L=K5 8AA;54>20=8O 3 <>;5:C;O@=>-
35=5B8G5A:89 0=0;87 ('� 3 �) [1, 2, 9, 17, 33, 72].  

  >;5:C;S@=>-35=5B8G5A:89 0=0;87 35=0  �&$ (CFTR) [1, 2, 9, 17, 33, 72]: 

8<47ABEF<K9E><@ CB8F69D:89A<9@ �� S6?S9FES 2KO2;5=85 42CE ?0B>35==KE 
<CB0F88 2 35=5 CFTR 2 B@0=A?>;>65=88, 2K7K20NI85 <C:>28AF84>7 ('� �). 
 >;5:C;O@=>-35=5B8G5A:89 0=0;87 >1O70B5;L=> ?>:070= ?@8:   
- ?>3@0=8G=KE @57C;LB0B0E ?>B>2>9 ?@>1K;  

- =52>7<>6=>AB8 ?@>2545=8O ?>B>2>9 ?@>1K (=54>AB0B>G=K9 25A, =57@5;>ABL 
=>2>@>645==>3>, BO65ABL A>AB>O=8O, 4@.);  

- ?@8 =5>=0B0;L=>9 38?5@B@8?A8=>35=5<88 8 >B@8F0B5;L=>< @57C;LB0B5 ?>B>2>9 
?@>1K;  

- NB! CG8BK20O A>2@5<5==K5 ?>4E>4K : ?0B>35=5B8G5A:>9 B5@0?88  �, 2A5< 
?0F85=B0< A  � 4>;6=> 1KBL @5:><5=4>20=> ?@>2545=85 35=5B8G5A:>3> 
8AA;54>20=8O. 

  8:@>18>;>38G5A:>5 8AA;54>20=85 <>:@>BO.  8:@>1=0O D;>@0 >1KG=> 
?@54AB02;5=0 0AA>F80F8O<8 (S. 0ureus, Pseudomonas aeruginosa, Burkholderia cepacia 

complex, Achromobacter spp, Stenotrophomonas maltophilia, Acinetobacter, 

<8:@><8F5BK 8 4@.). �;O 8AA;54>20=8O :@><5 <>:@>BK <>6=> CG8BK20BL <07>: 87 
7520, =07>D0@8=350;L=K9 0A?8@0B, 1@>=E>0;L25>;O@=K9 ;0206 ('� �) [36-41].  

 >?@545;5=85  C@>2=O ?0=:@50B8G5A:>9 M;0AB07K 2 :0;5 4;O >?@545;5=8O 
?0=:@50B8G5A:>9 =54>AB0B>G=>AB8; E@>=8G5A:0O ?0=:@50B8G5A:0O =54>AB0B>G=>ABL 
A@54=59 AB5?5=8 BO65AB8 - C@>25=L M;0AB07K >B 100 4> 199 <3/3; BO65;>9 AB5?5=8 - 
<100 <3/3; :@09=5 BO65;0O  3 =865 15 <3/3 ('� �) [1, 2, 9, 17, 33, 72].  �AA;54>20=85 



?@>2>48BAO G5@57 3 <5AOF0 =0 ?5@2>< 3>4C 687=8, 40;55 5653>4=> 2 45BA:>< 
2>7@0AB5, 2 ?5@8>4K 70<54;5=8O @>AB0, ?>B5@8 25A0 8 480@58.  
 8AA;54>20=85 :>?@>3@0<<K A >?@545;5=85< C@>2=O =59B@0;L=>3> 68@0 ('� �) 
[1, 2, 9, 17, 33, 72]: AB5?5=8 2K@065==>AB8 AB50B>@58 I B8?0: 2K@065==0O 3 287C0;L=> 
68@=K9 ABC;; C<5@5==0O 3 287C0;L=> 68@0 =5B, 2 :>?@>3@0<<5 =59B@0;L=K9 68@ 2 
?>2KH5==>< :>;8G5AB25; A:@KB0O 3 287C0;L=> 68@0 =5B, =59B@0;L=K9 68@ 2 
:>?@>3@0<<5 ?>2KH5= =57=0G8B5;L=>.  
 >1I89 0=0;87 :@>28 (<>65B 1KBL A=865=85 !b, ;59:>F8B>7/;59:>?5=8O, 
B@><1>F8B>7/B@><1>F8B>?5=8O, C25;8G5=85 %"-) 
 18>E8<8G5A:89 0=0;87 :@>28 A >?@545;5=85<: 18;8@C18=0 (>1I53> 8 ?@O<>3>), 
0;0=8=0<8=>B@0=AD5@07K (��0&) 8 0A?0@B0B0<8=>B@0=AD5@07K (�%0&) (G0AB> 
?>2KH5=85 MB8E ?>:070B5;59), 3;N:>7K (G0AB> ?>2KH5=85), >1I53> 15;:0 8 
0;L1C<8=0 (G0AB> A=865=85);  
 >?@545;5=85 %-@50:B82=>3> 15;:0 (C25;8G5= 2A;54AB285 =0;8G8O 
2>A?0;8B5;L=>3> ?@>F5AA0); 
 �<<C=>3@0<<0 + 8<<C=>3;>1C;8=K �,  , G, � (G0AB> A=865=K); 

 >?@545;5=85 C@>2=O 65;570 (Fe), D5@@8B8=0, �12, D>;0B>2, 28B0<8=0 � 
(25(OH)D3), F5@C;>?;07<8=0 2 AK2>@>B:5 :@>28 (C 1>;LH8=AB20 ?0F85=B>2 
A=865=K); 
 >?@545;5=85 A>45@60=8O M;5:B@>;8B>2 (=0B@89, :0;89, :0;LF89 
8>=878@>20==K5) 2 AK2>@>B:5 :@>28 (:0: ?@028;> A=865=K); 
 :>03C;>3@0<<0 A >?@545;5=85< 0CB>:>03C;OF8>==>3> B5AB0, 0:B828@>20==>3> 
2@5<5=8 @5:0;LF8D8:0F88 (��$), 0:B828@>20==>3> G0AB8G=>3> 
B@><1>?;0AB8=>2>3> 2@5<5=8 (�+&�), B@><18=>2>3> 2@5<5=8 (&�) (?@87=0:8 ��%-

A8=4@><0 8 3=>9=>-2>A?0;8B5;L=KE 87<5=5=89); 

 >1I89 0=0;87 <>G8 (<>3CB 1KBL ?@>B58=C@8O, ;59:>F8BC@8O, C@0BK); 
 4803=>AB8:0 >AB5>?5=88/>AB5>?>@>70: :0;LF89 >1I89, 8>=878@>20==K9, 
M;5:B@>;8BK, 25(OH)D3, I5;>G=0O D>AD0B070, D>AD>@ >@30=8G5A:89, >AB5>:0;LF8=, 
:0;LF8B>=8=, ?0@0B3>@<>=, beta-cross laps 2 :@>28; <0@:5@K :>AB=>3> >1<5=0: P1NP 

(<0@:5@ :>AB5>>1@07>20=8O) 8 %&) (<0@:5@ @57>@1F88 :>AB8); 
 ;01>@0B>@=K5 8AA;54>20=8O =0 0;;5@38G5A:89 1@>=E>;53>G=K9 0A?5@38;;57: 
C@>25=L >1I53> 8<<C=>3;>1C;8=0 � (IgE), A?5F8D8G5A:85 IgE 8 IgG : Aspergillus 
fumigatus, 2>7<>6=> ?@>2545=85 :>6=>3> B5AB8@>20=8O A 0=B835=>< Aspergillus 
fumigates. 

 

�=AB@C<5=B0;P=O5 8AA;54>20=8S: 
 �& >@30=>2 3@C4=>9 :;5B:8: :8AB>7=K5 87<5=5=8O, 1@>=E>M:B0788 ('� 3 �).  
 $5=B35=>3@0D8S >@30=>2 3@C4=>9 :;5B:8 (<>65B 2KO28BL 45D>@<0F8N 8 
CA8;5=85 ;53>G=>3> @8AC=:0, ?=52<>D81@>7, ?5@81@>=E80;L=CN 8=D8;LB@0F8N, 
0B5;5:B07), 40==K9 <5B>4 =54>AB0B>G=> 8=D>@<0B825= ?@8 <C:>28AF84>75. 
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3. &��&��� ��+�!�/ !� � �'��&"$!"  '$"�!� [1-9, 14,17, 21, 42-

45,46, 51,53,58,59]: 
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2>A?0;8B5;L=>3> ?@>F5AA0 2 1@>=E>;53>G=>9 A8AB5<5; 
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 #@>B82>2>A?0;8B5;L=0O B5@0?8O; 
 �8B0<8=>B5@0?8O. 
 

3.1 !5<548:0<5=B>7=>5 ;5G5=85 [1, 21, 42-45]:  

�85B>B5@0?8S - 206=0O G0ABL :><?;5:A=>9 B5@0?88 ?@8  � [1, 21, 42-45]. 
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:8A;>BK (#!��) ><530-3, A>45@60I85AO 2 @0AB8B5;L=KE <0A;0E, 68@5 <>@A:8E @K1. 
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8E @5:><5=4C5BAO C?>B@51;OBL ?>A;5 >A=>2=KE ?@85<>2 ?8I8. "3@0=8G5=85 
;0:B>7K =5 B@51C5BAO.  0;LB>45:AB@8=K 8<5NB 1>;55 =87:CN >A<>;O@=>ABL, G5< 
<>=>- 8 48A0E0@84K, 8E 8A?>;L7>20=85 2 A>AB025 A<5A59 C25;8G8205B :0;>@89=>ABL 
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�5B8 ?5@2>3> 3>40 687=8. ' 45B59 ?5@2KE <5AOF52 687=8 >?B8<0;L=>9 ?8I59 
O2;O5BAO <0B5@8=A:>5 <>;>:> A 4>102;5=85< <8:@>3@0=C;8@>20==KE 
?0=:@50B8G5A:8E D5@<5=B>2 2 :064>5 :>@<;5=85 [21, 42-45, 51, 59-61, 90] ('� 3 �). 
�450;L=K< O2;O5BAO =5?0AB5@87>20==>5 3@C4=>5 <>;>:>, GB> 0AA>F88@C5BAO A 
;CGH8<8 ?>:070B5;O<8 ;53>G=KE DC=:F89, =87:>9 G0AB>B>9 8=D5:F8>==KE 
M?87>4>2. #@8 =52>7<>6=>AB8 =>2>@>645==K< A0<>AB>OB5;L=> 2KA0AK20BL 
=5>1E>48<K9 >1J5< <>;>:0 2284C BO65AB8 A>AB>O=8O, ?>;CG0NB AF565==>5 
=5?0AB5@87>20==>5 <0B5@8=A:>5 <>;>:> 87 1CBK;>G:8 8;8 G5@57 =07>30AB@0;L=K9 
7>=4. #@8 =54>AB0B>G=>9 ?@8102:5 2 25A5 <>;>:> >1>30I0NB 4>102;5=85< =0 
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D878G5A:>3> @0728B8O, <>3CB 8A?>;L7>20BLAO >1KG=K5 040?B8@>20==K5 <>;>G=K5 
A<5A8.  �;O 45B59 A  � =5 @5:><5=4C5BAO 8A?>;L7>20BL 70<5=8B5;8 A =87:8< (1,1 3 
1,3 3/100 <;) A>45@60=85< 15;:0. #@8 38?>B@>D88 =07=0G0NB A<5A8 =0 >A=>25 
384@>;870B>2 15;:0 A 2:;NG5=85< %*& =5 <5=55 50% 68@>2>3> :><?>=5=B0 ('� 3 
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#@8 ?>2B>@=KE :C@A0E 0=B810:B5@80;L=>9 B5@0?88 @5:><5=4>20=> 225AB8 
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�0H0  4 (=0 3@C4=>< <>;>:5, <>;>G=>9 A<5A8 8;8 384@>;870B5 15;:0) 
 0A;> A;82>G=>5  4 
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�>;LD   

&C@87<   
*�D<@9K4A<9: QF< 6<8O ECBDF4 ;4CD9M9AO 6 E6S;< E BC4EABEFPR, CB6OL9AAB= FD46@4F<;4J<<, E?98EF6<9@ >BFBDB= 
S6?S9FES 8?<F9?PAO= C9D<B8 B7D4A<K9A<S H<;<K9E>B= 4>F<6ABEF<, KFB >D4=A9 A95?47BCD<SFAB E>4;O649FES A4 
8D9A4:AB= HGA>J<< ?97><I. 

 

�8A;>@>4>B5@0?8S. 
"4=8< 87 BO65;KE >A;>6=5=89  � O2;O5BAO E@>=8G5A:0O 4KE0B5;L=0O 

=54>AB0B>G=>ABL ()�!). �;02=K< ?@87=0:>< )�! O2;O5BAO 38?>:A5<8O (A=865=85 
A>45@60=8O :8A;>@>40 2 0@B5@80;L=>9 :@>28). �>@@5:F8O 38?>:A5<88 ?@>2>48BAO 
4;8B5;L=>9 :8A;>@>4>B5@0?859 (=5 <5=55 15 G0A>2/ACB:8 ('� 3 �)). #@>2>48BAO 2 
4><0H=8E CA;>28OE - 4;8B5;L=0O :8A;>@>4>B5@0?8O (��&); =07=0G5=85 :8A;>@>40 (> 
15 G0A>2/ACB:8) C25;8G8205B 2K68205<>ABL C 1>;L=KE A 38?>:A5<859 2 ?>:>5 ('� 3 
�). �A?>;L7CNB :>=F5=B@0B>@K :8A;>@>40. ��& =07=0G05BAO ?@8 AB>9:>9 
38?>:A5<88 (SpO2<89% 8/8;8 Pa"2<55 << @B.AB.) =5 <5=55 16 G0A/ACB. #@8 
38?>:A5<88 B>;L:> =0 D>=5 D878G5A:8E =03@C7>: 0??0@0B 8A?>;L7C5BAO 2> 2@5<O 
=03@C7>:, ?@8 =>G=>9 38?>:A5<88 - =>GLN. �>=B@>;L ?@>2>48BAO ?C;LA>:A8<5B@859 
8 8AA;54>20=85< 307>2 0@B5@80;L=>9 :@>28. 

�040G0 ��& - 4>AB865=85 7=0G5=89 $0"2>60 << @B.AB. 8 SaO2>90%. !5 A;54C5B 
4>1820BLAO C25;8G5=8O ?>:070B5;59 ?C;LA>:A8<5B@88 2KH5 94395%, B0: :0: 2 MB>< 
A;CG05 2>7<>6=> @0728B85 38?5@:0?=88. 

 

3.2  548:0<5=B>7=>5 ;5G5=85: 
%@548 <548:0<5=B>7=>9 B5@0?88 =081>;PH55 7=0G5=85 8<5RB: 
  C:>;8B8G5A:0O B5@0?8O;  
 �@>=E>;8B8G5A:0O B5@0?8O; 
 �0<5AB8B5;L=0O B5@0?8O =54>AB0B>G=>AB8 M:7>:@8==>9 DC=:F88 ?>465;C4>G=>9 
65;57K; 



 �=B810:B5@80;L=0O B5@0?8O;  
 #@>B82>2A?0;8B5;L=0O B5@0?8O; 
 �8B0<8=>B5@0?8O 

 C:>;8B8G5A:0S B5@0?8S [9, 17, 46]. *5;L - =>@<0;870F8O 2O7:>M;0AB8G5A:8E 
A2>9AB2 A5:@5B0 8 >?B8<870F8O <C:>F8;80@=>3> B@0=A?>@B0. "1O70B5;L=K 

4>AB0B>G=0O 384@0B0F8O 8 :8=578B5@0?8O. #@8<5=5=85 ?@>B82>:0H;52OE 
?@5?0@0B>2 ?@>B82>?>:070=> [9, 46]. 

#CBL 22545=8O ?@54?>GB8B5;L=> 8=30;OF8>==K9. "F5=:0 MDD5:B82=>AB8 
?@>2>48BAO :;8=8G5A:8 (>F5=:0 ACB>G=>3> 4515B0 <>:@>BK, 87<5=5=89 55 
:>=A8AB5=F88, >F5=:0 AB5?5=8 4KE0B5;L=>9 =54>AB0B>G=>AB8).  

�;0AAO <C:>;8B8:>2 ?@8  �:  

- �>@=070 0;PD0 - @0AB2>@ @5:><18=0=B=>9 G5;>25G5A:>9 457>:A8@81>=C:;507K; 
@07@K205B 2>4>@>4=K5 A2O78 <>;5:C; �!�, 459AB2C5B =0 2A5 725=LO «?>@>G=>3> 
:@C30»  � 3 >1AB@C:F8N, 8=D5:F8N, 2>A?0;5=85 ('� �). #@8<5=O5BAO 
8=30;OF8>==> 2 4>75 2,5 <3 1 @07 2 ACB:8 (2 BO65;KE A;CG0OE <>65B 22>48BAO 2 420 
?@85<0). �2>48BAO ?@8 ?><>I8 465B-=51C;0975@0/:><?@5AA>@0 <=>3>@07>2>3> 
?>;L7>20=8O, 8;8 <5H-=51C;0975@0. /2;O5BAO 107>2K< <C:>;8B8:>< 8 =07=0G05BAO 
2A5< 1>;L=K<  � A@07C ?>A;5 ?>AB0=>2:8 4803=>70 [1, 2, 4, 6, 12, 13, 18, 24].  

- �8?5@B>=8G5A:89 @0AB2>@ NaCl 337%, 8=30;OF88 (?>2KH05B :>=F5=B@0F8N A>;8 
2 1@>=E80;L=>< A5:@5B5, ?@82>48B : 53> C2;06=5=8N, C;CGH5=8N <C:>F8;80@=>3> 
B@0=A?>@B0 ('� B). #@8 =5>1E>48<>AB8 ?@8<5=ONB 1@>=E>48;0B0B>@K 4> 
38?5@B>=8G5A:>3> @0AB2>@0 [1, 2, 6, 12, 13, 47, 48]. �>7<>6=0 :><18=0F8O 
38?5@B>=8G5A:>3> NaCl A 0,1% 380;C@>=>2>9 :8A;>B>9 (��), GB> 1;>:8@C5B 
2>7=8:=>25=85 1@>=E>A?07<0, >1;53G05B 25=B8;OF8N 8 307>>1<5= [1, 2, 6, 12, 13, 49]. 

–   0==8B>; 2 D>@<5 ?>@>H:0 4;O 8=30;OF89 ('� B) [1, 2, 6, 12, 13, 50]. 

#@8<5=O5BAO ?@8 >BACBAB288 7=0G8<>3> MDD5:B0 >B ;5G5=8O 4>@=07>9 0;LD0 8/8;8 
?;>E>9 ?5@5=>A8<>AB8 38?5@B>=8G5A:>3> @0AB2>@0. � 4>75 400 <3 42064K 45=L G5@57 
8=30;OB>@. #5@54 ?@8<5=5=85< @5:><5=4C5BAO ?@5420@8B5;L=>5 8A?>;L7>20=85 
1@>=E>48;0B0B>@>2.  
- N-0F5B8;F8AB58= 8=30;OF8>==>, 2=CB@L, 2/2. #@8<5=O5BAO 87 @0AG5B0 30<3/:3/ACB 
2 2-3 ?@85<0 ('� �) [1, 2, 6, 12, 13]. 

 

�@>=E>;8B8G5A:85 ?@5?0@0BO @5:><5=4>20=K ?0F85=B0< A  � ('� �) [1, 2, 6, 12, 

13]: 

- ?@8 2>7=8:=>25=88 70B@C4=5==>3> 4KE0=8O 8 >4KH:8;  
- ?5@54 ?@>2545=85< :8=578B5@0?88;  
- ?5@54 ?@>2545=85< 8=30;OF8>==>9 B5@0?88 <C:>;8B8:>2. 
β2-04@5=><8<5B8:8 2 2845 <>=>B5@0?88 (A0;L1CB0<>;), 0 B0:65 
:><18=8@>20==O5 ?@5?0@0BO 2 A>G5B0=88 A  -E>;8=>;8B8:>< 
(D5=>B5@>;+8?@0B@>?8O 1@><84).  #@8 =5>1E>48<>AB8 <>3CB ?@8<5=OBLAO 
?@>;>=38@>20==K5 β2-04@5=><8<5B8:8 (A0;L<5B5@>;, D>@<>B5@>;) ('� �-%) [1, 2, 

6, 12, 13].  
 



�0<5AB8B5;P=0S B5@0?8S =54>AB0B>G=>AB8 Q:7>:@8==>9 DC=:F88 
?>465;C4>G=>9 65;57O (?0=:@50B8G5A:85 D5@<5=BO) [1, 2, 6, 12, 13]. �>@@5:F8O 
?0=:@50B8G5A:>9 =54>AB0B>G=>AB8 ?@8  � ?@>2>48BAO B>;L:> ?@5?0@0B0<8 

?0=:@50B8=0 2 <8:@>AD5@8G5A:>9 D>@<5 (<8:@>3@0=C;K >B 0,4 4> 2 <<) [1, 59, 60, 

61]. �45:20B=>ABL 70<5I0NI59 ?0=:@50B8G5A:85 D5@<5=BK B5@0?88 >?@545;ONB 
:;8=8G5A:8, ?> 0;8<5=B0@=><C AB0BCAC [1, 59, 60].  

�>78@>20=85 ?0=:@50B8G5A:8E D5@<5=B>2 ?@8 <C:>28AF84>75. �5BO< A A>E@0==>9 
DC=:F859 ?>465;C4>G=>9 65;57K 2 <><5=B ?>AB0=>2:8 4803=>70 =07=0G5=85 
?@5?0@0B>2 =5 @5:><5=4C5BAO, 5A;8 D878G5A:>5 @0728B85 @515=:0 =5 AB@0405B. 
�0<5AB8B5;L=CN ?0=:@50B8G5A:CN B5@0?8N =07=0G0NB A@07C ?>A;5 CAB0=>2;5=8O 
4803=>70, F5;52K5 ?>:070B5;8 2A0AK20=8O 68@>2 A>AB02;ONB >B 85 4> 95% [1, 17, 19, 

42, 45]. �>70 ?0=:@50B8=0 8=48284C0;L=0, ?>41>@ =0G8=0NB 2 7028A8<>AB8 >B <0AAK 
B5;0 (1000 ��/:3 ?> ;8?075 =0 :064K9 ?@85< ?8I8 4;O 45B59 <;04H5 4-E ;5B 8 500 
��/:3 - AB0@H5 4-E ;5B 8 27@>A;KE), 2 40;L=59H5< 4>70 <>65B ?>AB5?5==> 
?>2KH0BLAO.  

!>2>@>645==K< =0 :064K5 120 <; ?8B0=8O AB0@B>20O 4>70 @0AAG8BK205BAO :0: 
2500-3333 �� ;8?07K (1/4-1/3 :0?AC;K ?@5?0@0B0 A 0:B82=>ABLN 10 000 �� ;8?07K 2 
:0?AC;5). �>7K A>>B25BAB2CNB ?@8<5@=> 600-800 �� ;8?07K =0 1 3 ?8I52KE 68@>2 
[1, 17, 19, 42, 45]. $5:><5=40F88 ?> 4>78@>20=8N ?0=:@50B8G5A:8E D5@<5=B>2 (&01;. 
15) [45].  

&01;8F0 15. �0<5AB8B5;P=0S ?0=:@50B8G5A:0S B5@0?8S, @0AAG8B0==0S ?> 
A>45@60=8R ;8?07O:  

�>7@0AB #@54;0305<0S 4>78@>2:0 
�5B8 3@C4=>3> 2>7@0AB0 
(4> 12 <5AOF52) 

2000-4000 �� ;8?07K/120 <; 3@C4=>3> <>;>:0 8;8 <>;>G=>9 A<5A8, 
GB> ?@8<5@=> @02=> 2000 �� ;8?07K =0 1 3 68@0 2 ?8I5 

�5B8 >B 1 4> 4 ;5B 2000-4000 �� ;8?07K =0 1 3 68@0 2 ?8I5, ?>2KH0O ?> =5>1E>48<>AB8 
(<0:A8<0;L=0O 4>78@>2:0 3 10 000 �� ;8?07K/:3 <0AAK B5;0 2 ACB:8) 

�5B8 AB0@H5 4 ;5B 8 
27@>A;K5 

!0G8=0O A 500 �� ;8?07K/:3 <0AAK B5;0 =0 ?@85< ?8I8, ?>2KH0O 
?>AB5?5==> 4> <0:A8<0;L=>9 4>7K, :>B>@0O A>AB02;O5B: - 1000-2500 

�� ;8?07K/:3 <0AAK B5;0 =0 >48= ?@85< ?8I8, 8;8 - 10 000 �� 
;8?07K/:3 <0AAK B5;0 2 ACB:8, 8;8 - 2000-4000 �� ;8?07K =0 1 3 68@0 
A> 2A5<8 A>45@60I8<8 68@K ?@85<0<8 ?8I8, ?5@5:CA0<8, 
=0?8B:0<8 

 

(5@<5=B=0O B5@0?8O ?@8 M=B5@0;L=>< ?8B0=88 =07=0G05BAO A CG5B>< AB5?5=8 
M:7>:@8==>9 =54>AB0B>G=>AB8.  

 �>70 D5@<5=B0 ?>418@05BAO 87 @0AG5B0: >B 500 �� ;8?07K (45B8 A >B=>A8B5;L=>9 
?0=:@50B8G5A:>9 =54>AB0B>G=>ABLN) 4> 4000 �� ;8?07K (01A>;NB=0O 
?0=:@50B8G5A:0O =54>AB0B>G=>ABL) =0 1 3 68@0 2 ?8I5.  
 $5:><5=4C5BAO :>@@5:B8@>2:0 2 A>>B25BAB288 A :8H5G=K<8 A8<?B><0<8, 
AB50B>@559 8 C25;8G5=85< 25A0.  
 !0 A@54=5F5?>G5G=K5 B@83;8F5@84K (%*&) 4>?>;=8B5;L=>3> =07=0G5=8O 
D5@<5=B>2 =5 B@51C5BAO. �84@>;87>20==K5 8 M;5<5=B=K5 A<5A8 B@51CNB =07=0G5=8O 
D5@<5=B>2 87 @0AG5B0 2000-4000 �� ;8?07K =0 1 3 68@0.  
 



�=B810:B5@80;P=0S B5@0?8S  [133, 6, 9, 12, 15-19, 33, 36-38, 46, 51, 62-68] (��&) 

@5A?8@0B>@=>9 8=D5:F88 >?@545;O5B ?@>3=>7 701>;520=8O. #@8  � 2 >B<5G05BAO 
=>A8B5;LAB2> Staphylococcus aureus, Haemophilus influenzae, Streptococcus 

pneumoniae, Pseudomonas aeruginosa, Burkholderia cepacia complex. � ?5@2K5 3>4K 
687=8 4><8=8@CNB St.aureus 8 Haemophilus influenzae, 70B5< 3 Ps.aeruginosa. � 2/3 

A;CG052 E@>=8G5A:0O 8=D5:F8O 2K720=0 0AA>F80F859 <8:@>>@30=87<>2. �KA>:0 
@>;L Nontuberculous mycobacteria, =5D5@<5=B8@CNI8E 3@0<>B@8F0B5;L=KE 
<8:@>>@30=87<>2 Stenotrophomonas maltophilia, �chromobacter (Alcaligenes) spp., 
�spergillus spp. #@>4>;68B5;L=>ABL 687=8 1>;L=KE  � 7028A8B >B MB8>;>388 
E@>=8G5A:>9 ;53>G=>9 8=D5:F88.  
#>:070=8S 4;S =07=0G5=8S 0=B818>B8:>2 ?@8  �: 
 A ?@>D8;0:B8G5A:>9 F5;LN;  
 4;O ?5@28G=>9 M@048:0F88 2>71C48B5;O;  
 4;O ;5G5=8O E@>=8G5A:>9 ;53>G=>9 8=D5:F88;  
 4;O ;5G5=8O >1>AB@5=89 ;53>G=>9 8=D5:F88.   

 

�EB59AABEF< ��& CD<  � [133, 16-19, 46, 62-65]  

- #@8 ?@>2545=88 ��& >@85=B8@CNBAO =0 GC2AB28B5;L=>ABL 2K45;5==>3> 
<8:@>>@30=87<0/<8:@>1=>9 0AA>F80F88, 0 B0:65 =0 ?>;>68B5;L=K9 MDD5:B ?@8 
B5@0?88 ?@54H5AB2CNI53> >1>AB@5=8O. #@8 2K45;5=88 2-E <8:@>>@30=87<>2 2K1>@ 
��# 7028A8B >B A2>9AB2 1>;55 @578AB5=B=>3> 2>71C48B5;O.  9;<EF9AFABEFP > 
4AF<54>F9D<4?PAO@ CD9C4D4F4@ (���) A9 S6?S9FES BEAB64A<9@ 8?S <;@9A9A<S 
?9K9A<S 6 E?GK49 CB?B:<F9?PAB7B BF69F4 A4 CDB6B8<@GR F9D4C<R.  

- !07=0G0NBAO <0:A8<0;L=K5 2>7@0AB=K5 4>7K ?@5?0@0B0.  
- #@8 >1>AB@5=88 ;53>G=>9 8=D5:F88 ?@54?>GB8B5;L=> 8A?>;L7>20BL 

2=CB@825==K9 ?CBL 4>AB02:8, :>B>@K9 =0G8=05BAO 2 AB0F8>=0@5 8 ?@>4>;605BAO 2 
0<1C;0B>@=KE CA;>28OE.  

- "4=>2@5<5==>5 =07=0G5=85 ?@5?0@0B>2 4;O 8=30;OF8>==>3> 8 2=CB@825==>3> 
?CB59 22545=8O >4=>9 D0@<0:>;>38G5A:>9 3@C??K =5 @5:><5=4C5BAO.  

- $5:><5=4C5BAO 8A?>;L7>20BL :><18=0F88 ��# A @07;8G=K< <5E0=87<>< 
459AB28O (=0?@8<5@, β-;0:B0<K A 0<8=>3;8:>7840<8).  

- �;O 1078A=>9 B5@0?88 E@>=8G5A:>3> <8:@>1=>-2>A?0;8B5;L=>3> ?>@065=8O 
;53:8E 8A?>;L7C5BAO 8=30;OF8>==0O ��&; ?@8 =54>AB0B>G=>9 MDD5:B82=>AB8 
4>?>;=O5BAO 2=CB@825==K< 22545=85< 8;8 ?@85<>< 2=CB@L.  

- ��& =5>1E>48<> A>G5B0BL A 0:B82=>9 :8=578B5@0?859.  
- �;8B5;L=>ABL ��& >?@545;O5BAO =0 >A=>20=88 :;8=8G5A:8E, ;01>@0B>@=KE, 

@5=B35=>;>38G5A:8E 8 DC=:F8>=0;L=KE ?@87=0:>2 >1>AB@5=8O. �C@A ;5G5=8O 
A>AB02;O5B >B 14321 45=L 8 1>;55.  

- #@8<5=5=85 ��# 2 2845 8=30;OF89 G5@57 =51C;075@ ?@>2>48BAO 2 AB0F8>=0@5 
8 2 4><0H=8E CA;>28OE. 

- #5@54 8=30;OF859 ��# 70 15-30 <8= =5>1E>48<> ?@>25AB8 8=30;OF8N 
1@>=E>;8B8:>2, <C:>;8B8:>2, 0 B0:65 ?>ABC@0;L=K9 4@5=06.  

- #@8 8=30;OF88 ��# 2 4><0H=8E CA;>28OE =5>1E>48<> 8A?>;L7>20BL 
=51C;0975@, >A=0I5==K9 D8;LB@>< 4;O 2K4KE05<>3> 2>74CE0.  



- #@8 ?@>2545=88 8=30;OF89 2 CA;>28OE �#', 1>;L=K5, 8=D8F8@>20==K5 
P.aeruginosa 8 B.cepacia, 4>;6=K ?>;L7>20BLAO 8=48284C0;L=K< =51C;0975@><.  

- #@8<5=5=85 ��# 2=CB@L 8A?>;L7C5BAO 4;O B5@0?88 >1>AB@5=89  � 2 
4><0H=8E CA;>28OE 8;8 4;O ?@>D8;0:B8G5A:>3> ;5G5=8O 1>;L=KE, 8=D8F8@>20==KE 
P.Aeruginosa. 

�D<@9A9A<9 ��� 6AGFD<69AAB CB>4;4AB:  

 ?@8 BO65;KE >1>AB@5=8OE  � (;5G5=85 2 CA;>28OE �#');  
 4;O ?@>D8;0:B8G5A:>3> ;5G5=8O ?@8 8=D8F8@>20=88 P.aeruginosa, :>340 
?@8<5=5=85 ��# 2=CB@L =5MDD5:B82=> (2=CB@825==0O B5@0?8O 2 4><0H=8E 
CA;>28OE);  
 ?@8 CEC4H5=88 B5G5=8O 701>;520=8O 8 ?>O2;5=88 =>2KE A8<?B><>2 C 1>;L=KE, 
?>;CG0NI8E ��# 2=CB@L (2=CB@825==0O B5@0?8O 2 4><0H=8E CA;>28OE). 

 

#@>D8;0:B8G5A:>5 =07=0G5=85 0=B818>B8:>2 ?@8  �:  

 "A=>20=> =0 40==KE > 1KAB@>< 2>7=8:=>25=88 Pseudomonas aeruginosa-
8=D5:F88 =0 D>=5 B5:CI53> 10:B5@80;L=>3> 8;8 28@CA=>3> ?@>F5AA0.  
 #@8 >AB@KE @5A?8@0B>@=KE 8=D5:F8OE C ?0F85=B>2 A  � 8 AB0D8;>:>::>2>9 
8=D5:F859 =07=0G0NBAO 0<>:A8F8;;8=, 0<>:A8F8;;8=/:;02C;0=0B, F5D0;>A?>@8=K 
233-3> ?>:., 078B@><8F8=.  
 #@8 E@>=8G5A:>9 A8=53=>9=>9 8=D5:F88 ?@8 2>7=8:=>25=88 "$�� 
@5:><5=4C5BAO F8?@>D;>:A0F8=.  
 $5:><5=4C5BAO ?@>2545=85 ?@>D8;0:B8G5A:8E :C@A>2 0=B810:B5@80;L=>9 
B5@0?88 ?@8 E@>=8G5A:>9 :>;>=870F88 =86=8E 4KE0B5;L=KE ?CB59 P.0eruginosa. 
#@>D8;0:B8G5A:89 ?@85< ��& ?@0:B8G5A:8 =5 A:07K205BAO =0 CAB>9G82>AB8 
HB0<<>2 <8:@>>@30=87<>2, => B>;L:> ?@8 A2>52@5<5==>9 A<5=5 ?@5?0@0B>2. #@8 
G0ABKE >1>AB@5=8OE 8=D5:F8>==>-2>A?0;8B5;L=>3> ?@>F5AA0 A;54C5B C25;8G820BL 
?@>4>;68B5;L=>ABL :C@A>2 ��& 4> 3 =54, 8A?>;L7CO 2=CB@825==K9 A?>A>1 22545=8O, 
8 (8;8) A>:@0I0BL 8=B5@20;K <564C :C@A0<8, 8 (8;8) <564C :C@A0<8 ?@8=8<0BL 
2=CB@L F8?@>D;>:A0F8= [17-19,46,62-65]. 

Ф4D@4>B><A9F<>4 4AF<5<BF<>B6 < BEB59AABEF< <I CDBA<>AB69A<S 6 
D9EC<D4FBDAO= E9>D9F CD< ��.  

�=B818>B8:8 ?@>=8:0NB 2 1@>=E80;L=K9 A5:@5B 87 :@>28 ?CB5< 48DDC788. 
�<8=>3;8:>784K (� �) ?;>E> 48DDC=48@CNB 2 ?@>A25B 1@>=E>2 [15, 16]. 
&>1@0<8F8= ?@>=8:05B 2 1@>=E80;L=K9 A5:@5B ;CGH5 4@C38E � �, 4;O 4>AB865=8O 
B5@0?52B8G5A:>9 :>=F5=B@0F88 ?@8 2=CB@825==>< 22545=88 =5>1E>48<K 2KA>:85 
4>7K. �=B818>B8:8 MB>9 3@C??K >1;040NB 4;8B5;L=K< (334 G0A) 
?>AB0=B818>B8G5A:8< MDD5:B><, GB> ?>A;C68;> >A=>20=85< @568<0 8E 
4>78@>20=8O - >4=>@07>2>5 22545=85 ACB>G=>9 4>7K. � � ?@8<5=ONBAO 2 :0G5AB25 
1078A=>9 8=30;OF8>==>9 B5@0?88 ('� �) [18320]. #5=8F8;;8=K 8 F5D0;>A?>@8=K 
?;>E> ?@>=8:0NB 2 1@>=E80;L=K9 A5:@5B, 8E :>=F5=B@0F8O 2 <>:@>B5 A>AB02;O5B 33
15%. #@8 B01;5B8@>20==>< ?@8<5=5=88 F8?@>D;>:A0F8=0 53> :>=F5=B@0F8O 2 
1@>=E80;L=>< A5:@5B5 4>AB8305B 46390% [1,2, 16, 17, 19, 38, 46].  

�B?<EF<@9F4F A4FD<S ?@8<5=O5BAO 4;O 8=30;OF8>==>9 B5@0?88 (A >1O70B5;L=>9 
?@54H5AB2CNI59 8=30;OF859 1@>=E>;8B8:>2, <C:>;8B8G5A:>9 8 :8=578B5@0?859) 



?@8 ?5@2>< 2KA525 8 ?@8 E@>=8G5A:>9 P.aeruginosa-8=D5:F88. �=CB@825==> 
�B?<EF<@9F4F A4FD<S ?@8<5=O5BAO ?@8 8=D5:F88, 2K720==>9 
<C;LB8@578AB5=B=>9 P.aeruginosa. % ?@>B82>2>A?0;8B5;L=>9 F5;LN ?@8 
P.aeruginosa-8=D5:F88 8A?>;L7CNB <0:@>;84K ('@.4>:07.�) [66-69].  

  

 8:@>18>;>38G5A:89 AB0BCA ?0F85=B0 A  �: 
�K45;ONB 4 3@C??K 1>;L=KE ?> @57C;LB0B0< 10:B5@8>;>38G5A:>3> 8AA;54>20=8O 
<8:@>D;>@K 4KE0B5;L=KE ?CB59 70 ?>A;54=85 12 <5A [40]: 

 A E@>=8G5A:>9 A8=53=>9=>9 8=D5:F859: ?0F85=BK, C :>B>@KE P.aeruginosa 

845=B8D8F8@>20;0AL 1>;55 G5< 2 50% >1@07F>2 <>:@>BK 8;8 D0@8=350;L=KE A<K20E 
2 B5G5=85 ?@54H5AB2CNI8E 12 <5A;  
 A 8=B5@<8BB8@CNI8< 2KA52>< P.aeruginosa 2 A;CG05 A8=53=>9=>9 ?0;>G:8 <5=55 
G5< 87 50% 18>>1@07F>2 2 B5G5=85 ?@54H5AB2CNI8E 12 <5AOF52;  
 A2>1>4=K5 >B P.aeruginosa, ?@8 >BACBAB288 2KA520 2 B5G5=85 12-B8 ?>A;54=8E 
<5AOF52;  
 =8:>340 =5 1K;8 8=D8F8@>20=K P.aeruginosa.  

� :;8=8G5A:>9 ?@0:B8:5 2K45;ONB ?0F85=B>2 A ?5@2K< 2KA52>< P.aeruginosa. 

!5>1E>48<K< CA;>285< 4;O ?@8<5=5=8O MB8E :@8B5@852 O2;O5BAO @53C;O@=K9, =5 
@565 >4=>3> @070 2 3 <5A, 10:B5@8>;>38G5A:89 :>=B@>;L <8:@>D;>@K 4KE0B5;L=KE 
?CB59.  8:@>18>;>38G5A:89 AB0BCA >?@545;O5B 2K1>@ ��#, ?>:070=8O 4;O 
:><18=8@>20==>9 B5@0?88, ?CBL 22545=8O, ?@>4>;68B5;L=>ABL B5@0?88, @568< 
10:B5@8>;>38G5A:>3> :>=B@>;O [2, 6, 9, 13-15, 17, 18] 

&01;8F0 16 - �=B818>B8:8, ?@8<5=O5<K5 ?@8 2KA525 87 <>:@>BK Staphylococcus 
aureus 8 Haemophilus influenzae [1,2,6,9,14,17,18]. 

�=B818>B8: �>70 2 ACB:8 4;S 45B59 #CBP 
22545=8S 

�@0B=>ABP 
?@85<0/45=P 

�<>:A8F8;;8=+  

�;02C;0=>20O :8A;>B0 
(@0AG5B ?> 0<>:A8F8;;8=C) 

50-100 <3\:3 2 ACB:8 �=CB@L 3-4 

�78B@><8F8= >6<5A-10<3\:3 2 45=L 
15-25:3-200<3 
26-35:3-300<3 
36-45:3-400<3 

2=CB@L 1 @07 
7-10 4=59 

*5D0:;>@ 

 

�> 1 3>40 125<3 3 @070 
1-7;5B 250<3 3 @070 
>7;5B 500<3 3 @070 

2=CB@L 3 @070 

*5D8:A8< 8<3/:3 
6<5A-13>4 75<3 
1-43>40-100<3 
5-10;5B-200<3 
11-12;5B-300<3 

2=CB@L 1-2 @070 

%C;LD0<5B>:A07>; 8 
&@8<5B>?@8< 

6=.-5<5A 120<3 2 @070 
6<5A-5;5B-240<3 2@070 
6-12;5B-480<3 2@070 
?@8 BO65;>9 8=D5:F88 2>7<>6=> 
C25;8G5=85 4>7K =0 50% 

�=CB@L 2 @070 



�;0@8B@><8F8= 
 

15<3/:3 
1-2 3-125 <3 
3-6 ;5B-250 <3 
7-9 ;5B-375 <3 
>10 ;5B-500 <3 

2=CB@L 2 @070 

*5D>?5@07>= +%C;L10:B0< 

 

 

 

�5B8 >B 1 <5A 4> 12 ;5B -80 <3/:3 
?> F5D>?5@07>=C 
�;O BO65;KE 8=D5:F89 4> 160 <3/:3 

2/25==> 2 @070 

%C;LD0<5B>:A07>; 8 
&@8<5B>?@8< 

 

 

 

6-10 <3\:3 ?> B@8<5B>?@8<C 
�> 5<5A 240 <3 
6 <5A-5;5B-480 <3 
6-12;5B-480 3960 <3 
%B0@H5 12 ;5B -1920 <3 
?@8 BO65;>9 8=D5:F88 2>7<>6=> 
C25;8G5=85 4>7K =0 50% 

�=CB@L  2-3@070 

*5DB@80:A>= 50-80 <3/:3 2/2, 2/< 1-2@070 
*5DC@>:A8< 

*5DC@>:A8< =0B@8O 
20 -30 <3 
150- 200<3/:3 

�=CB@L 
2/25==> 

2@070 
3-4@070 

 

�=B810:B5@80;P=0S B5@0?8S ?@8 2OS2;5=88 2 <>:@>B5 P.0eruginosa.  

"4=>2@5<5==> =07=0G0NB 233 ?@>B82><8:@>1=KE ?@5?0@0B0 87 @07=KE 3@C??. 
"?B8<0;L=K :><18=0F88 0<8=>3;8:>784>2 A F5D0;>A?>@8=0<8 334 ?>:>;5=8O. 
*5;5A>>1@07=> <5=OBL :><18=0F88 0=B818>B8:>2, ;01>@0B>@=>5 >?@545;5=85 
GC2AB28B5;L=>AB8 =5 2A5340 ?>;=>ABLN A>2?0405B A :;8=8G5A:8< >B25B>< =0 
?@>2>48<CN B5@0?8N [1,2,6,9,14,17,18]. 

%B@0B538S 0=B818>B8:>B5@0?88 P.aeruginosa 8=D5:F88 ?@8  � 

�:B82=0O 0=B8<8:@>1=0O B5@0?8O ?>72>;O5B ?@54C?@548BL 8;8 >BA@>G8BL @0728B85 
E@>=8G5A:>9 P.Aeruginosa 8=D5:F88 1>;55 G5< C 80% 1>;L=KE  �. �A;8 M@048:0F8O 
P.Aeruginosa ?>A;5 ?@>2545==>3> :C@A0 ��& =5 ?@>87>H;0, 8 C 1>;L=>3> @0728;0AL 
E@>=8G5A:0O A8=53=>9=0O 8=D5:F8O, B> =07=0G5=85 8=30;OF8>==>9 
?@>B82>A8=53=>9=>9 B5@0?88 (&>1@0<8F8=) ?>72>;O5B C<5=LH8BL @8A: >1>AB@5=89 
8 AB5?5=L 2K@065==>AB8 @5A?8@0B>@=KE ?@>O2;5=89 [1-18]. 

                                                                                                                                  

&01;8F0 17. �=B818>B8:8 ?@8 2OA525 Ps.aeruginosa [1–3, 6, 9, 12, 15-19, 33, 46, 

51, 62-68]: 

�=B818>B8: �>70 2 ACB:8 4;S 
45B59 

%CB>G=O5 4>7O 
4;S 27@>A;OE 

#CBP 
22545=8S 

+8A;> 
?@85<>2 
2 45=P 

�<8:0F8= 15-20 <3/:3 700-1000 <3 �/2 2 

�5=B0<8F8= 10 <3/:3 10 <3/:3 �/2 1-2 

&>1@0<8F8= 300 <3/5<; 300 <3/5<; 8=30;OF88 2 

&>1@0<8F8= 112 <3 (4 :0?AC;K 
?> 28 <3) 

112 <3 (4 :0?AC;K 
?> 28 <3) 

?>@>H>:-
8=30;OB>@ 

2 

*5DB07848< 150-250 <3/:3 6-9 3 2/2 2-3 



*5D5?8< 100-150 <3/:3 4-6 3 2/2 2-3 

#8?5@0F8;;8=+&07
>10:B0< 

100-200 <3/:3 13,5 3 2/2 3-4 

*5D>?5@07>=+ 

%C;L10:B0< 

150-200 <3/:3 83 2/2 2 

 5@>?5=5< 60-120 <3/:3 3-6 3 2/2 3 

�>;8AB8<5B0B 
=0B@8O 

50-75 BKA ��/:3 6 <;= �� 2/2 3 

�>;8AB8<5B0B 
=0B@8O 

1-4 <;= �� 1-4 <;= �� 8=30;OF88 2 

�<8?5=5<+ 

*8;0AB0B8= 

50-100 <3/:3 2 45=L 
?> 8<8?5=5<C 

2-4 3 2/2 3-4 

�7B@5>=0< 150-250 <3/:3 83 �/2 4 

 

&>1@0<8F8= 300 <3/5<; 4;O 8=30;OF88, 2 8=AB@C:F88 8<55BAO 
?@>B82>?>:070=85 : ?@8<5=5=8N ?@5?0@0B0 4> 6-;5B=53> 2>7@0AB0. &0: :0: 
8=D8F8@>20=85 A8=53=>9=>9 ?0;>G:>9 G0I5 2A53> >B<5G05BAO 2 @0==5< 45BA:>< 

2>7@0AB5 (G0I5 4> 3-5;5B) [1]. &>1@0<8F8= @5:><5=4C5<0O 4>78@>2:0 A>AB02;O5B 112 
<3 (4 :0?AC;K ?> 28 <3) 42064K 2 ACB:8 2 B5G5=85 28 4=59, GB> A>>B25BAB2C5B, 1 
0<?C;5 (300 <3 B>1@0<8F8=0) 2 @070 2 45=L 2 B5G5=85 28 4=59 A 6-;5B=53> 2>7@0AB0. 
�;8B5;L=>ABL ;5G5=8O A>AB02;O5B 14 4=59 8 1>;55. �@8B5@85< ?@5:@0I5=8O ��& 

O2;O5BAO @53@5AA :;8=8G5A:8E A8<?B><>2 >1>AB@5=8O 1@>=E>;53>G=>3> ?@>F5AA0 
(C<5=LH5=85 E@8?>2, C;CGH5=85 4@5=06=>9 DC=:F88 1@>=E>2, A0=0F8O <>:@>BK). 
%E5<O Q@048:0F8>==>9 0=B810:B5@80;P=>9 B5@0?88 ?@8 ?5@2>< 2OA525 
Ps.aeruginosa [133, 16-19, 46, 62-65]: (2K1@0BL >4=C 87 AE5< 2 7028A8<>AB8 >B 
;5:0@AB25==>3> >15A?5G5=8O, @53C;O@=>AB8 =01;N45=8O 8 >1A;54>20=8O ?0F85=B0) 

&01;8F0 18 - %E5<O Q@048:0F8>==>9 0=B810:B5@80;P=>9 B5@0?88 ?@8 ?5@2>< 
2OA525 Ps.aeruginosa 

1-S AE5<0 
#@>2545=85 A0=8B0@=>-M?845<8G5A:8E <5@>?@8OB88 ̆ 
1. 1-= @9ESJ 3 8=30;OF88 B>1@0<8F8= @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 
B>1@0<8F8= ?>@>H>: 112 <3 E 2 @070 2 45=L 2 B5G5=85 28 4=59. #>A52 <>:@>BK 3 
G5@57 7-10 4=58̆ ?>A;5 >:>=G0=8O ;5G5=8O.  
2. 2-= @9ESJ 3 ?5@5@K2 A>3;0A=> AE5<5 ;5G5=8O 2 A;CG05 >B@8F0B5;L=>3> 2KA520. 
3. 3-= @9ESJ 3 8=30;OF88 B>1@0<8F8= @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 
B>1@0<8F8= ?>@>H>: 112 <3 E 2 @070 2 45=L 2 B5G5=85 28 4=59. #>A52 <>:@>BK 3 
G5@57 7-10 4=59 ?>A;5 >:>=G0=8O ;5G5=8O. 
4. 4-= @9ESJ 3 ?5@5@K2 A>3;0A=> AE5<5 ;5G5=8O 2 A;CG05 >B@8F0B5;L=>3> 2KA520. 
5. 5-= @9ESJ 3 8=30;OF88 B>1@0<8F8= @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 
B>1@0<8F8= ?>@>H>: 112 <3 E 2 @070 2 45=L 2 B5G5=85 28 4=59. #>A52 <>:@>BK 3 
G5@57 7-10 4=59 ?>A;5 >:>=G0=8O ;5G5=8O. 



6. �FD<J4F9?PAO= D9;G?PF4F CBE964 @B>DBFO – EFBC-F9D4C<S.  

 

� A;CG05 ?>;>68B5;P=>3> 2OA520 ?>A;5 ?5@2>3> <5ASF0 8=30;SF89 
B>1@0<8F8=><: 
1. �=30;OF88 :>;8AB8<5B0B0 =0B@8O 1-2 <;= E 2 @070 2 45=L 1 <5A. #>A52 <>:@>BK 
3 G5@57 7-10 4=59 ?>A;5 >:>=G0=8O ;5G5=8O. 
2. �=30;OF88 B>1@0<8F8= @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= 
?>@>H>: 112 <3 E 2 @070 2 45=L, 28 4=59. #>A52 <>:@>BK 3 G5@57 7-10 4=59 ?>A;5 
>:>=G0=8O ;5G5=8O. 
3. #@8 A>E@0=SRI5<AS 2OA525 Ps.aeruginosa 3 2=CB@825==0O 
0=B810:B5@80;L=0O B5@0?8O 2 B5G5=85 14 4=59 42C<O 0=B810:B5@80;L=K<8 
?@5?0@0B0<8 A8=5@384=>3> ?> GC2AB28B5;L=>AB8 459AB28O. 
4. �0B5< ?@>4>;65=85 G5@54>20=8O 8=30;OF89 :>;8AB8<5B0B =0B@8O 1-2 <;= E 2-3 

@070 2 45=L A 8=30;OF8O<8 B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 
B>1@0<8F8= ?>@>H>: 112 <3 E 2 @070 2 45=L 2 B5G5=85 3 <5A. 
5. #@8 A>E@0=SRI5<AS 2OA525 Ps.aeruginosa: 

a. 8=30;OF88 B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= 
?>@>H>: 112 <3 E 2 @070 2 45=L F8:;0<8 ?> 28 4=58̆ 6 :C@A>2 2 3>4  
b. 8;8 8=30;OF88 :>;8AB8<5B0B0 =0B@8O 1-2 <;= E 2-3 @070 2 45=L ?>AB>O==> 
c. 8;8 G5@54>20=85 :>;8AB8<5B0B0 =0B@8O 1-2 <;= E 2 @070 2 45=L A 
B>1@0<8F8=>< @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= ?>@>H>: 112 <3 
E 2 @070 2 45=L, 6 :C@A>2 2 3>4 :064>3>. 

 

2-S AE5<0  
#@>2545=85 A0=8B0@=>-M?845<8G5A:8E <5@>?@8OB88 ̆ 
 1. 1-9 <5ASF  
a. *8?@>D;>:A0F8= 30-40 <3/:3/ACB:8 2 2 ?@85<0 1 <5AOF 

b. �>;8AB8<5B0B =0B@8O 2 8=30;OF8OE 1-2 <;= E 2 @070 2 45=L 1 <5AOF 

c. #>A52 <>:@>BK G5@57 7-10 4=59 ?>A;5 >:>=G0=8O ;5G5=8O. � A;CG05 
>B@8F0B5;L=>3> 2KA520 2 3@C??5 45B59 4> 3 ;5B 157 ?@87=0:>2 ?>@065=8O 
1@>=E>;53>G=>8̆ A8AB5<K B5@0?8N <>6=> ?@5:@0B8BL. �0:B5@8>;>38G5A:89 

:>=B@>;L ?@>2>48BL 565<5AOG=> 4> 6 <5AOF52. 

2. 2-3-8й <5ASF 3 :>;8AB8<5B0B =0B@8O 2 8=30;OF8OE 1-2 <;= E 2 @070 2 45=L 2 
<5A. *8?@>D;>:A0F8= 30-40 <3/:3/ACB 2 2 ?@85<0 1 <5A. #>A52 <>:@>BK 3 G5@57 7-
10 4=59 ?>A;5 >:>=G0=8O ;5G5=8O.  
3. #@8 >B@8F0B5;L=>< 2KA525 3 ?@>4>;65=85 8=30;OF89 :>;8AB8<5B0B0 =0B@8O 1-
2 <;= E 2 @070 2 45=L 3 <5A. #@8 A>E@0=ONI5<AO >B@8F0B5;L=>< 2KA525 3 AB>?-

B5@0?8O.  



4. #@8 A>E@0=SRI5<AS 2OA525 Ps.aeruginosa 3 2=CB@825==0O 0=B810:B5@80;L=0O 
B5@0?8O 2 B5G5=85 14 4=59 42C<O 0=B810:B5@80;L=K<8 ?@5?0@0B0<8 A8=5@384=>3> 
?> GC2AB28B5;L=>AB8 D;>@K 459AB28O.  
5. #>A;5 :C@A0 2=CB@825==>9 B5@0?88 ?@>4>;68BL G5@54>20=85 8=30;OF89 
B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= ?>@>H>: 112 <3 E 2 
@070 2 45=L 28 4=59, A :>;8AB8<5B0B>< =0B@8O 1-2 <;= E 2 @070 2 45=L, 1 <5A 2 
B5G5=85 3 <5A (2 :C@A0 B>1@0<8F8=0 8 1 :C@A :>;8AB8<5B0B0 =0B@8O).  
6. �D< EBID4ASRщ9@ES 6OE969 Ps.aeruginosa F9D4C<S A4;A4K49FES CB B8AB@G 
<; A<:9C9D9K<E?9AAOI 64D<4AFB6 E GK9FB@ KG6EF6<F9?PABEF<:  
I. �=30;OF88 B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= 
?>@>H>: 112 <3 E 2 @070 2 45=L F8:;0<8 ?> 28 4=58̆, 6 :C@A>2 2 3>4.  

II. �=30;OF88 :>;8AB8<5B0B0 =0B@8O 1-2 <;= E 2-3 @070 2 45=L ?>AB>O==>. 
III. +5@54>20=85 :>;8AB8<5B0B0 =0B@8O 1-2 <;= E 2 @070 2 45=L A 8=30;OF8O<8 
B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= ?>@>H>: 112 <3 E 
2 @070 2 45=L, ?> 6 :C@A>2 2 3>4 :064>3>. !07=0G05BAO ?@8 ?>O2;5=88 
<C:>84=>9 D>@<K P. Aeruginosa 8/8;8 C25;8G5=88 AB5?5=8 >1A5<5=5==>AB8.  

 

&01;8F0 19 - %E5<0 0=B810:B5@80;P=>9 B5@0?88 ?@8 E@>=8G5A:>9 A8=53=>9=>9 
8=D5:F88 [133, 6, 9, 12, 15-19, 33, 46, 62-68] 

�=30;OF88 B>1@0<8F8=0 @0AB2>@ 300 <3 E 2 @070 2 45=L 8;8 B>1@0<8F8= ?>@>H>: 112 

<3 2 @070 2 ACB:8 8=B5@<8BB8@CNI8<8 :C@A0<8 28 4=59 ?@85<0, 28 4=59 ?5@5@K2, 
2A53> 6 :C@A>2 2 3>4.  
8;8 

@0AB2>@ �>;8AB8<5B0B0 =0B@8O 1-4 <;=. ��/24 G0A ?>AB>O==> 8;8 G5@54>20=85 
:>;8AB8<5B0B0 =0B@8O 8 B>1@0<8F8=0 2 8=30;OF8OE ?>AB>O==> 2A5< A E@>=8G5A:>9 
:>;>=870F859 Ps.aeruginosa . 

' ?0F85=B>2 A ?@>3@5AA8@CNI8< A=865=85< DC=:F88 ;53:8E 8 G0ABKE >1>AB@5=8OE, 
0 B0:65 ?@8 =54>AB0B>G=>< MDD5:B5 >B 8=30;OF8>==>9 0=B810:B5@80;L=>9 B5@0?88 
>A=>2=>9 @568< B5@0?88 2:;NG05B: 2-E =545;L=K9 :C@A 2=CB@825==>9 
0=B8<8:@>1=>9 B5@0?88 :064K5 3 <5AOF0  
#@5?0@0BK 4;O 2=CB@825==>3> 22545=8O: &>1@0<8F8= 10-12 <3/:3 8;8 �<8:0F8= 20 
<3/:3 1@07 2 45=L (4> 4>AB865=8O 2 AK2>@>B:5 :@>28 :>=F5=B@0F88 1-2 <:3/<;) + 
*5DB07848< 150-200 <3/:3 2 45=L 2/2 8;8 +  5@>?5=5< 60-120<3/:3/24G0A 2/2 8;8 + 
4@C3>9 0=B818>B8: (07B@5>=0< 8;8 4@.), 0:B82=K9 ?@>B82 Ps.aeruginosa. 

#@8 :;8=8G5A:>9 =5AB018;L=>AB8: C25;8G5=85 ?@>4>;68B5;L=>AB8 :C@A>2 2/2 
0=B810:B5@80;L=0O B5@0?8O 4> 3 =54. 8/8;8 A>:@0I5=85 8=B5@20;>2 <564C :C@A0<8, 
8/8;8 ?@85< *8?@>D;>:A0F8=0 20-40<3/:3/ACB:8 2=CB@L <564C :C@A0<8 2/2 
0=B810:B5@80;L=>9 B5@0?88, 0 B0:65 =5?@5@K2=0O 8=30;OF8>==0O 
0=B810:B5@80;L=0O B5@0?8O B>1@0<8F8=0 8 :>;8AB8<5B0B0 =0B@8O :C@A0<8 ?> 28 
4=59 G5@54>20=85< 4;8B5;L=>ABLN 4> 2 ;5B. 

 

�=B810:B5@80;P=0S B5@0?8S ?@8 2OS2;5=88 2 <>:@>B5 B. Aepacia [133, 6, 9, 12, 

15-19, 33, 46, 51, 62-68]. $5:><5=4C5BAO ?@8 8=D8F8@>20=88 Burkholderia cepacia 
complex =5<54;5==>5 B5@0?52B8G5A:>5 2<5H0B5;LAB2> 2A;54AB285 55 2KA>:>9 



28@C;5=B=>AB8. ('� �). �=D8F8@>20=85 �.cepacia 4>AB>25@=> CEC4H05B 
:;8=8G5A:>5 A>AB>O=85 8 ?@>3=>7.  

$5:><5=40F88 ?> ��& (:0: ?@8 ?5@28G=>< 2KA525, B0: 8 4;O ;5G5=8O 
>1>AB@5=8O 1@>=E>;53>G=>3> ?@>F5AA0): 
1. �><18=0F8O 87 B@5E ?@5?0@0B>2. �C@A >B 3 =545;L 8 1>;55.  
2. *5;5A>>1@07=0 :><18=0F8O 2=CB@825==>3> 8 8=30;OF8>==>3> ?CB59 8/8;8 
?5@>@0;L=>3> 22545=8O 0=B810:B5@80;L=KE ?@5?0@0B>2.  
3. !081>;55 MDD5:B82=K *5DB07848<, #8?5@0F8;;8=+&07>10:B0<,  5@>?5=5<, 
�<8?5=5<, %C;LD0<5B>:A07>; 8 &@8<5B>?@8< 8 &5B@0F8:;8=K (4>:A8F8:;8=). �;O 
>?B8<870F88 8AE>4>2 «cepacia syndrome» @5:><5=4C5BAO 2:;NG5=85 2 AE5<C ;5G5=8O 
%C;LD0<5B>:A07>; 8 &@8<5B>?@8<0. -DD5:B82=> ?@8<5=5=85 B@5E:><?>=5=B=>9 
AE5<K 2/2 22545=8O  5@>?5=5<0, &>1@0<8F8=0 A *5DB07848<>< 2 B5G5=85 2-E 
=545;L 8 1>;55 (B01;.20).  

4. -DD5:B82=0 4;8B5;L=0O (3-12 =545;L) B5@0?8O ?5@>@0;L=K<8 ?@5?0@0B0<8. �>3
B@8<0:A>7>;>< 8/8;8 �>:A8F8:;8=>< 8/8;8 );>@0<D5=8:>;>< (=0 D>=5 2/2 B5@0?88 
8;8 ?>A;5 =55). #@8 E@>=8G5A:>9 8=D5:F88 Burkholderia cepacia @5:><5=4C5BAO 
?@85< B01;5B8@>20==KE D>@< %C;LD0<5B>:A07>; 8 &@8<5B>?@8<0.  
5. #@8 :@09=5 BO65;>< B5G5=88 4>?CAB8<> A>G5B0=85 42CE ;0:B0<=KE 0=B818>B8:>2 
(2/2 8 8=30;OF8>==>). �;O 45B59 AB0@H5 12 ;5B 8 27@>A;KE @5:><5=4>20=> 
8=30;OF8>==>5 ?@8<5=5=85 &>1@0<8F8=0,  5@>?5=5<0 8 *5DB07848<0, 
?@54=07=0G5==KE 4;O 2/2 8A?>;L7>20=8O. ('� %).  

"1 M@048:0F88 Burkholderia cepacia <>6=> AC48BL G5@57 3>4 ?>A;5 ?>A;54=53> 
2KA520 ?@8 CA;>288, :0: <8=8<C<, B@5E >B@8F0B5;L=KE 10:B5@8>;>38G5A:8E 
0=0;87>2.  
 

�=B810:B5@80;P=0S B5@0?8S ?@8 2OA525 87 1@>=E80;P=>3> A5:@5B0 
Achromobacter xylosoxidans [133, 6, 9, 12, 15-19, 33, 36, 38, 46, 51, 62-68]. 

Achromobacter xylosoxidans <C;LB8@578AB5=B5=. 
$5:><5=4>20=> A>1;N45=85 A;54CNI8E ?@028; ��&:  

1. #@8 ?5@2>< 2KA525 8A?>;L7CNB 2=CB@825==K5 0=B818>B8:8 :C@A>< 14-21 

45=L: �>;8AB8<5B0B =0B@8O =0 3 <5AOF0 (2/2 8 2 8=30;OF8OE), 2>7<>6=>, A 
?5@>@0;L=K<8 0=B818>B8:0<8.  >6=> �<>:A8F8;;8=+:;02C;0=>20O :8A;>B0 (8;8 
%C;LD0<5B>:A07>; 8 &@8<5B>?@8<) 2 B5G5=85 1 <5AOF0 8 8=30;OF88 �>;8AB8<5B0B0 
=0B@8O 2 B5G5=85 3 <5AOF52.  

2. #@8 E@>=8G5A:>9 8=D5:F88 4;8B5;L=> 8=30;OF88 �>;8AB8<5B0B0 =0B@8O (1-

O ;8=8O), ?@8 >BACBAB288 MDD5:B0 8=30;OF88  5@>?5=5<0 (2-O ;8=8O).  
3. *5;5A>>1@07=0 :><18=0F8O 42CE 0=B8A8=53=>9=KE 0=B818>B8:>2 

@07;8G=KE :;0AA>2 (B01;. 17). ('� 3 %). 
 

&01;8F0 – 20. �=B818>B8:8, ?@8<5=S5<O5 ?@8 2OA525 Burkholderia 
cepaciacomplex, Achromobacter xylosoxidans [133, 6, 9, 12, 15-19, 33, 36, 38, 46, 51, 

62-68]: 

�=B818>B8: �>70 2 ACB:8 4;S 45B59 %CB>G=O5 4>7O 
4;S 27@>A;OE 

#CBP 
22545=8S 

+8A;> 
?@85<>2 
2 45=P 



*5DB07848< 300 <3/:3 9-12 3 2/2 3 

*5DB07848< � 2>7@0AB5 4> 2 <5A: 25-
50 <3/:3/ACB, AB0@H5 2 
<5A: 50-100 <3/:3/ACB 

2 3 8=30;OF88 2 

 5@>?5=5<  120 <3/:3  63  �/2  3 

 5@>?5=5<  250 <3 -500 <3 250 <3 -500 <3 �=30;OF88  2 

#8?5@0F8;;8=+ 

&07>10:B0<  
400-500 <3/:3  13,5  �/2 3 

%C;LD0<5B>:A07>
; 8 &@8<5B>?@8< 

20<3/:3 (?> 
B@8<5B>?@8<C) 

2880<3 �/2 8 
2=CB@L  

3 

�>:A8F8:;8= 
(AB0@H5 12 ;5B)  

100-200 <3  1 45=L-200 <3 
70B5< 100 <3 

�=CB@L  1 

);>@0<D5=8:>;  50-100 <3/:3  2 3 4 3  �=CB@L �/2  3-4 

 

��& ?@8 2OA525 87 1@>=E80;P=>3> A5:@5B0 Stenotrophomonas maltophilia.  
$0A?@>AB@0=5==>ABL Stenotrophomonas maltophilia 20@L8@C5B, 4>AB830O 2 F5=B@0E  � 
25% [69]. )@>=8G5A:0O 8=D5:F8O Stenotrophomonas maltophilia - ?@548:B>@ G0ABKE 
>1>AB@5=89 ;53>G=>9 8=D5:F88 [70]. 

&01;8F0 21. �=B818>B8:8, ?@8<5=S5<O5 ?@8 2OA525 Stenotrophomonas spp. 

�=B818>B8: �>70 2 ACB:8 4;S 45B59 %CB>G=O5 4>7O 
4;S 27@>A;OE 

#CBP 
22545=8S 

+8A;> 
?@85<>2 2 
45=P 

%C;LD0<5B>:A07>; 
8 &@8<5B>?@8< 

20 <3/:3 (?> B@8<5B>?@8<C)  2880 <3  �/2, 2=CB@L  2-3 

);>@0<D5=8:>;  50-100 <3/:3  2-4 3  �=CB@L  3-4 

*5DB07848<  150 <3/:3  9 3  �/2 3 

*5DB07848<  2 3/ACB  2 3  �=30;OF88  2 

#8?5@0F8;;8=/&07
>10:B0<  

400 <3/:3  13,5 3  �/2 4 

*8?@>D;>:A0F8=  30 <3/:3  800 <3  �/2 2 

*8?@>D;>:A0F8=  50 <3/:3  1,5-2 3  �=CB@L  2 

1) Stenotrophomonas maltophilia E0@0:B5@87C5BAO >BACBAB285< GC2AB28B5;L=>AB8 : 
:0@10?5=5<0<, 2KA>:>9 @578AB5=B=>ABLN : 07B@5>=0<C, � �, B07>10:B0<C, 
:>;8AB8<5B0BC =0B@8O.  
2) !081>;55 0:B825= %C;LD0<5B>:A07>; 8 &@8<5B>?@8<.  

3) #@8 ;53:8E ?@>O2;5=8OE 2>7<>6=> ?5@>@0;L=>5 =07=0G5=85 ��# 
(%C;LD0<5B>:A07>; 8 &@8<5B>?@8<, E;>@0<D5=8:>;).  
4) $0F8>=0;L=0 :><18=0F8O %C;LD0<5B>:A07>; 8 &@8<5B>?@8<0 A F5DB07848<><. 
5) �C@A B5@0?88 A>AB02;O5B 2-4 =545;8.  
 

#@>B82>2>A?0;8B5;P=0S B5@0?8S.  



!081>;LH55 2;8O=85 =0 ?@>4>;68B5;L=>ABL 687=8 1>;L=KE  � >:07K20NB 
8=D5:F8>==K5 >A;>6=5=8O A> AB>@>=K >@30=>2 4KE0=8O. )0@0:B5@=>9 
>A>15==>ABLN ;53>G=>9 1>;57=8 ?@8  � O2;O5BAO 1C@=0O 2>A?0;8B5;L=0O @50:F8O, 
A>?@>2>640NI0OAO ?>2KH5==>9 ?@>4C:F859 ?@>2>A?0;8B5;L=KE F8B>:8=>2 8 
2K@065==>9 =59B@>D8;L=>9 8=D8;LB@0F859. � A2O78 A MB8< ?@>B82>2>A?0;8B5;L=0O 
B5@0?8O ?@8  � 0:BC0;L=0 [78-86]. 

� :0G5AB25 ?@>B82>2>A?0;8B5;L=KE ?@5?0@0B>2 ?@8<5=ONBAO: 
 <0:@>;84=K5 0=B818>B8:8 (078B@><8F8= 8;8 :;0@8B@><8F8=); 
 =5AB5@>84=K5 ?@>B82>2>A?0;8B5;L=K5 ?@5?0@0BK (81C?@>D5=); 
 A8AB5<=K5 8 8=30;OF8>==K5 :>@B8:>AB5@>84K. 

 0:@>;84=O5 0=B818>B8:8 8A?>;L7CNBAO A ?@>B82>2>A?0;8B5;L=>9 F5;LN 
?@8  � 2 A>G5B0=88 A E@>=8G5A:>9 A8=53=>9=>9 8=D5:F859 [80-82, 86, 87]. 

 0:@>;84K A=860NB >1@07>20=85 ?@>2>A?0;8B5;L=KE F8B>:8=>2, ?@8 4;8B5;L=>< 
?@8<5=5=88 2 AC1B5@0?52B8G5A:8E 4>70E >1;040NB ?@O<K< ?@>B82>2>A?0;8B5;L=K< 

MDD5:B><, C<5=LH0NB ?@>4C:F8N ?@>2>A?0;8B5;L=KE F8B>:8=>2 TNF-α 8 IL-8; 

?>402;ONB 2=CB@8;53>G=K9 2K1@>A =59B@>D8;>2 8 =59B@>D8;L=CN 
E5<>B0:A8G5A:CN 0:B82=>ABL, 70B@C4=ONB 043578N P.aeruginosa : A;878AB>9 
1@>=E>2 [80-82]. � :><18=0F88 A DB>@E8=>;>=0<8 (F8?@>D;>:A0F8=) CA8;820NB 
459AB285 ?>A;54=8E 70 AG5B C;CGH5=8O ?@>=8:=>25=8O 2=CB@L <8:@>1=>9 :;5B:8; 
>:07K20NB ?@O<>5 2>7459AB285 =0 P.aeruginosa 2 2845 C<5=LH5=8O 55 
687=5A?>A>1=>AB8,. �;03>40@O A8AB5<=><C ?@>B82>2>A?0;8B5;L=><C MDD5:BC 
4;8B5;L=K9 ?@85< <0:@>;84>2 ACI5AB25==> A=8605B G0AB>BC 35?0B>18;80@=KE 
>A;>6=5=89 ('� �) [86, 87]. � :0G5AB25 A8AB5<=KE ?@>B82>2>A?0;8B5;L=KE 
?@5?0@0B>2 ?@8<5=ONB 078B@><8F8= 8 :;0@8B@><8F8=.  

"A=>2=K< ?>:070=85< : ?@8<5=5=8N <0:@>;84=KE 0=B818>B8:>2 O2;O5BAO 
=0;8G85 E@>=8G5A:>9 A8=53=>9=>9 8=D5:F88. 

 5B>48:0 =07=0G5=8S:  
 078B@><8F8= =07=0G05BAO 2 4>75 250 <3 (1>;L=K< A 25A>< <5=55 40 :3) 8 500 <3 
(1>;L=K< A 25A>< 40 :3 8 1>;55) G5@57 420 4=O =0 B@5B89 <564C ?@85<0<8 ?8I8; 

4;8B5;L=>ABL B5@0?88 8=48284C0;L=0; 
 :;0@8B@><8F8= 2 4>75 125 <3 (1>;L=K< A 25A>< <5=55 40 :3) 8 250 <3 (1>;L=K< 
A 25A>< 40 :3 8 1>;55) G5@57 45=L =57028A8<> >B ?@85<0 ?8I8 [86]. 

 

!5AB5@>84=O5 ?@>B82>2>A?0;8B5;P=O5 ?@5?0@0BO (!#�#) ?@8  � 
@0AA<0B@820NBAO :0: 0;LB5@=0B820 ��% (B>;L:> 81C?@>D5=). �KA>:85 4>7K 
81C?@>D5=0 (:>=F5=B@0F8O 2 ?;07<5 50-100 3/<;) ?@>45<>=AB@8@>20;8 A>E@0=5=85 
DC=:F88 ;53:8E,  70<54;5=85 ?@>3@5AA8@>20=8O ?>@065=8O ;53:8E ?@8  �, [83], 

@8A: ?>1>G=KE MDD5:B>2 A2O70= 2 >A=>2=>< A 65;C4>G=>-:8H5G=K<8 
@0AAB@>9AB20<8 8 :@>2>B5G5=85<, ?@8 MB>< ?>;L70 ?@520;8@C5B =04 @8A:0<8 ('� �) 
[83, 89]. 

 5B>48:0 =07=0G5=8S: 81C?@>D5= 2 4>75 20-30 <3 =0 1 :3 <0AAK B5;0 2 @070 2 45=L 
45BO< 2 2>7@0AB5 >B 6 ;5B 8 27@>A;K<; <0:A8<0;L=0O ACB>G=0O 4>70 4;O 27@>A;KE 
A>AB02;O5B 1,2 3; 4;O 45B59 8 ?>4@>AB:>2 2 2>7@0AB5 >B 12 4> 17 ;5B 3 1,0 3. 
 



�;R:>:>@B8:>AB5@>84O (��%) >1;040NB 2KA>:>9 A8AB5<=>9 
?@>B82>2>A?0;8B5;L=>9 0:B82=>ABLN. �A?>;L7>20=85 ��% 2 @O45 A;CG052 O2;O5BAO 
=5>1E>48<K<, 548=AB25==K< @5H5=85< ?@8  �. #5@>@0;L=K5 ��% C;CGH0NB 
DC=:F8N ;53:8E (?@8 4>75 ?@54=87>;>=0 1-2 <3/:3 A 4;8B5;L=>ABLN ?@8<5=5=8O 4> 
4-5 ;5B), 8E 8A?>;L7>20=85 ?@8  � >3@0=8G8205BAO A5@L57=K<8 ?>1>G=K<8 
MDD5:B0<8 [84]: 

 G0ABK5, =5>?0A=K5 4;O 74>@>2LO 8 687=8, 4>7>7028A8<K5: M:7>35==K9 

38?5@:>@B8F87< (C25;8G5=85 0??5B8B0, ?@8102:0 25A0, :>6=>-B@>D8G5A:85 
87<5=5=8O, 8AB>=G5=85, ACE>ABL :>68, AB@88, C3@8, CA8;5=85 :0?8;;O@=>3> @8AC=:0), 
;59:>F8B>7, 38?>:0;85<8O, 35?0B><530;8O; 
 =5G0ABK5, 7028AOB >B 8=48284C0;L=KE >A>15==>AB59, 35=5B8G5A:>9 8 
:>=AB8BCF8>=0;L=>9 ?@54@0A?>;>65==>AB8: ?>402;5=85 DC=:F88 :>@K 
=04?>G5G=8:>2 8 ?@>4C:F88 ��&�, 8=D5:F8>==K5 >A;>6=5=8O, ?>2KH5=85 ��, 
>AB5>?>@>7, O725==K9 ?@>F5AA 2 65;C4>G=>-:8H5G=>< B@0:B5, 38?5@3;8:5<8O 8 
3;8:>7C@8O, ?A8E8G5A:85 @0AAB@>9AB20, <8>?0B8O, :0B0@0:B0, 7045@6:0 @>AB0. 

�;O <8=8<870F88 40==KE MDD5:B>2 8A?>;L7CNBAO 8=30;OF8>==K5 
:>@B8:>AB5@>84K (���%) [84, 86, 87]. 

#>:070=8S : ?@8<5=5=8R ���%: A>G5B0=85  � A 1@>=E80;L=>9 0AB<>9, 
38?5@@50:B82=>ABLN 1@>=E>2, =0;8G85 0;;5@38G5A:>3> @8=8B0. #@8<5=ONB 
15:;><5B07>=0 48?@>?8>=0B, 1C45A>=84, D;CB8:07>=0 ?@>?8>=0B 2 D>@<5 
<>=>B5@0?88 8;8 2 :><18=0F88 A β2-03>=8AB0<8 @07;8G=>9 4;8B5;L=>AB8 459AB28O 
(D>@<>B5@>;, A0;<5B5@>;, A0;L1CB0<>;). �A?>;L7CNBAO 4>7K, @5:><5=4>20==K5 ?@8 
40==KE 701>;520=8OE 2 @07;8G=KE 2840E 8=30;OF8>==>3> ?@8<5=5=8O. 
#5@>@0;P=>5 ?@8<5=5=85 ��% ?@8 ;53>G=>9 8 A<5H0==>9 D>@<0E  � <>65B 1KBL 
@5:><5=4>20=> ?@8 [84, 86, 87]: 

 BO65;>5 B5G5=85  � A G0ABK<8 >1>AB@5=8O<8, 2K@065==>9 4KE0B5;L=>9 
=54>AB0B>G=>ABLN; 
 >1AB@C:B82=K9 A8=4@><, @5D@0:B5@=K9 : 459AB28N β2-03>=8AB>2;  
 ?@8 2>A?0;5=88 A >1@07>20=85 0B5;5:B07>2 2 ;53:8E; 
 0;;5@38G5A:89 1@>=E>;53>G=K9 0A?5@38;;57 (����). 
 5B>48:0 =07=0G5=8S ?@54=87>;>=0: 87 @0AG5B0 1 (1-2) <3/:3 D0:B8G5A:>3> 25A0, 
2=CB@L 2 B5G5=85 15-20 4=59; A:>@>ABL A=865=8O >?@545;O5BAO 8AE>4=>9 4>7>9: ?@8 
15 <3/ACB 8 1>;55 A=865=85 ?> 1-1,25 <3 1 @07 2 3-4 4=O; A 15-10 <3/ACB A=865=85 ?> 
1-1,25 <3 1 @07 2 5-7 4=59; ?@8 =5>1E>48<>AB8 1>;55 4;8B5;L=>9 B5@0?88 - 

0;LB5@=8@CNI89 :C@A ?@85<0 ?@54=87>;>=0. 
 

&01;8F0 22. #5@5G5=P >A=>2=OE ;5:0@AB25==OE A@54AB2 (<@9RM<I 100% 
69DBSFABEFP CD<@9A9A<S): 
(0@<0:>B5@0?52B8G5

A:0S 3@C??0 
 564C=0@>4=>5 =5?0B5=B>20==>5 

=08<5=>20=85 �% 

%?>A>1 
?@8<5=5=8S 

'@>25=P 
4>:070B5;P=>AB8 

*5D0;>A?>@8=  *5D5?8<  13 2/2 % 

*5DB07848<  1 3 2/2 % 

*5DB@80:A>=1 3 2/2 % 

(B>@E8=>;>=  *8?@>D;>:A0F8= 200 <3/100 <;, 
250-500 <3 

2/2, per os % 



%C;LD0=8;0<84  %C;LD0<5B>:A07>; 8 
&@8<5B>?@8<120 <3, 480 <3 

2/2, per os % 

 0:@>;84  �78B@><8F8= 50 <3, 125 <3, 250 
<3, 500 <3; 100 <3/5 <;; 

per os  

2/2 
% 

�0@10?5=5<   5@>?5=5< 500 <3 / 1,0 3 2/2 % 

#5=8F8;;8=K 
:><18=8@>20==K5 

#8?5@0F8;;8= 8 B07010:B0< 2,5 3 2/2 % 

�<8=>3;8:>784  
 

&>1@0<8F8=  
300<3/5<; 

@0AB2>@  4;O  
8=30;OF88 

% 

&>1@0<8F8=  
112 <3 (4 :0?AC;K ?>  28 <3) 

?>@>H>: 4;O 
8=30;OF89 

% 

�=B810:B5@80;L=K9 
?@5?0@0B 4@C38E 3@C?? 

�>;8AB8<5B0B =0B@8O 2000 000  � @0AB2>@ 4;O  
8=30;OF89   

% 

 C:>;8B8:8 

�F5B8;F8AB58= 400 <3/2 <; @0AB2>@ 4;O 
8=30;OF89 

% 

�>@=0703 0;LD0 2,5 <3/2,5 <; 
 

4;O  
8=30;OF88 

% 

3-5-7%NaCl 100,0<; 4;O  
8=30;OF88 

% 

(5@<5=BO 

#0=:@50B8=   10 000��; 
25 000 ��; 

$er os % 

#@>B82>3@81:>2O5 ?@5?0@0BO 

(;C:>=07>; 2<3/<;, 
50 <3, 100 <3, 150 <3 

per   os % 

�>@8:>=07>; 200 <3,  
50  <3 

@er os, 

@0AB2>@ 4;O 
8=DC789 

% 

�0A?>DC=38= 50 <3 4;O 8=DC789 % 

�<D>B5@8F8= � 50<3, 10<;  4;O 8=DC789 % 

 8:0DC=38= 50 <3 4;O 8=DC789 % 

#>70:>=07>; 40 <3/<; per   os % 

�@>=E>;8B8:8 

%0;L1CB0<>; 100 <:3/4>70;  
5 <3/<;; 

�M@>7>;L, 
@0AB2>@ 4;O 
8=30;OF89 

% 

�?@>B@>?8O 1@><84 0,025%, 250<:3/<; �M@>7>;L, 
@0AB2>@ 4;O 
8=30;OF89  

% 

(5=>B5@>;/8?@>B@>?8O 
1@><84 

0,5/0,25 <3 2 1 <; 
0,5/0,2 <3 2 4>75 

�M@>7>;L, 
@0AB2>@ 4;O 
8=30;OF89 

% 

�;R:>:>@B8:>AB5@>84O 

#@54=87>;>= 30 <3/<;,  
5 <3  

per os, 

2/<,2/2 
% 

�C45A>=84  0,25-0,5 <3/<; @0AB2>@ 4;O 
8=30;OF89 

% 

 

&01;8F0 23. #5@5G5=P 4>?>;=8B5;P=OE ;5:0@AB25==OE A@54AB2 (<@9RM<9 @9A99 
100% 69DBSFABEF< CD<@9A9A<S): 



(0@<0:>B5@0?52B8 

G5A:0S 3@C??0 
 564C=0@>4=>5 

=5?0B5=B>20==>5 =08<5=>20=85 
�% 

%?>A>1 
?@8<5=5=8S 

'@>25=P 
4>:070B5;P=>AB8 

 >=>10:B0< �7B@5>=0< 500 <3, 1000 <3 2/2 % 

�0@10?5=5< 2 
:><18=0F88 

�<8?5=5<+ 

*8;0AB0B8= 

2/2 % 

&5B@0F8:;8=K �>:A8F8:;8= 50 <3, 100 <3 2=CB@L % 

�<D5=8:>; );>@0<D5=8:>; 250 <3, 500 <3; 
0,5 3, 1,0 3 

2=CB@L  
2/2 

% 

F5D0;>A?>@8=+15B0-
;0:B0<07 8=3818B>@ 

*5D>?5@07>=+ 

%C;L10:B0< 1,0 3 
2/2 � 

�8B0<8=O 

&>:>D5@>; 100 <3 4;S ?@85<0 
2=CB@P 

% 

)>;5:0;LF8D5@>; 15000  �/<;; 
 

4;S ?@85<0 
2=CB@P 

% 

-@3>:0;LF8D5@>; 0,125 % 4;S ?@85<0 
2=CB@P 

% 

Ретинол ацетат 5000  �, 33000  �. 4;S ?@85<0 
2=CB@P 

% 

 

 

4. #"����!�/ ��/ �"%#�&�����*�� % '����!��  &�#� 
�"%#�&�����*�� [1-21]: 

4.1 #>:070=8S 4;S ?;0=>2>9 3>A?8B0;870F88 A :@C3;>ACB>G=O< ?@51O20=85<: 

 G0AB> ?>2B>@ONI85AO A8=4@>< =0@CH5==>3> :8H5G=>3> 2A0AK20=8O =5OA=>3> 
35=570 2 B5G5=85 <5AOF0 8 1>;55; 
 =5>1E>48<>ABL ?@>2545=8O 4>>1A;54>20=8O 2 A;CG05 =52>7<>6=>AB8 2 
0<1C;0B>@=KE CA;>28OE; 
 ?>41>@ 8 :>@@5:F8O B5@0?88;  
 =5>1E>48<>ABL ?@>2545=8O ?;0=>2>9 8;8, ?@8 @0728B88 =5BO65;>3> >1>AB@5=8O, 
2=CB@825==>9 0=B810:B5@80;L=>9 B5@0?88 ?@8 >BACBAB288 2>7<>6=>AB8 ?@>2545=8O 
55 2 CA;>28OE 4=52=>3> AB0F8>=0@0 8;8 AB0F8>=0@0 =0 4><C; 
 =5>1E>48<>ABL ?;0=>2>3> >?5@0B82=>3> 2<5H0B5;LAB20; 
 CAB0=>2:0 25=>7=KE ?>@B>2, 30AB@>AB><K; 
 =5>1E>48<>ABL >?5@0B82=>3> ;5G5=8O >A;>6=5=89 <C:>28AF84>70 
(?>;8?>B><8O, @048:0;L=0O 309<>@>B><8O, A?;5=M:B><8O, A:;5@>78@>20=85 25= 
?8I52>40 8 B.4.); 
 B@0=A?;0=B0F8O ;53:8E, ?5G5=8. 

4.2 #>:070=8S 4;S Q:AB@5==>9 3>A?8B0;870F88:  
 2?5@2K5 2KO2;5==K9  �;  
 >1>AB@5=85 <C:>28AF84>70; 
 @0728B85 >AB@>9 8/8;8 1KAB@>5 ?@>3@5AA8@>20=85 E@>=8G5A:>9 4KE0B5;L=>9 
=54>AB0B>G=>AB8; 
 ;53>G=>5 :@>2>B5G5=85, :@>2>E0@:0=L5 =5:C?8@CNI55AO; 
 ?=52<>B>@0:A; 



 :@>2>B5G5=85 87 20@8:>7=>-@0AH8@5==KE 25= (�$�) ?8I52>40, �$� 25@E=8E 
>B45;>2 65;C4:0; 
 ?@87=0:8 :8H5G=>9 =5?@>E>48<>AB8; 
 A8=4@>< ?>B5@8 A>;59 (?A524>-�0@BB5@0 A8=4@><: 38?>:0;85<8O, 
38?>=0B@85<8O, 38?>E;>@5<8O, 0;:0;>7) BO65;>9 AB5?5=8, B@51CNI89 
:@C3;>ACB>G=>3> <>=8B>@8=30 M;5:B@>;8B>2, 2=CB@825==>3> 22545=8O 
M;5:B@>;8B>2; 
 >AB@K9 ?0=:@50B8B 8 >1>AB@5=85 E@>=8G5A:>3>; 
 CG0I5=85 68@=>3> ABC;0, ?>B5@O 2 25A5 1>;55 5%. 

 

4.3 #>:070=8S 4;S 3>A?8B0;870F88 ?> ?@8=F8?C AB0F8>=0@>70<5I0RI59 
?><>I8 «4=52=>9 AB0F8>=0@»: 
 =5>1E>48<>ABL ?@>2545=8O 2=CB@825==>9 0=B810:B5@80;L=>9 B5@0?88; 

 ;53>G=0O @5018;8B0F8O; 
 CAB0=>2:0 25=>7=KE ?>@B>2, 30AB@>AB><K. 
 

5. &��&��� ��+�!�/ !� %&�*�"!�$!"  '$"�!�: 
5.1 !5<548:0<5=B>7=>5 ;5G5=85: A<. ?C=:B 3.1 

5.2  548:0<5=B>7=>5 ;5G5=85: A<. ?C=:B 3.2   

"A;>6=5=8S ?@8 <C:>28AF84>75: >AB5>?>@>7, A0E0@=K9 48015B. 
"AB5>?>@>7 ?@8  � [1, 71] =>A8B 2B>@8G=K9 E0@0:B5@. "A=>2=K< :;8=8G5A:8< 
?@>O2;5=85< >AB5>?>@>70 ?@8  �, O2;ONBAO >AB5>?>@>B8G5A:85 ?5@5;><K :>AB59 
?@8 =57=0G8B5;L=>9 B@02<5 8;8 A?>=B0==>; ;N1>9 ;>:0;870F88, G0ABK ?5@5;><K B5; 
?>72>=:>2, ?@>:A8<0;L=KE >B45;>2 154@5==>9 8 ?;5G52>9 :>AB59, 48AB0;L=>3> 
>B45;0 ?@54?;5GLO.  
�803=>AB8:0 >AB5>?>@>70 ?@>2>48BAO ?> :;8=8G5A:>9 :0@B8=5, 0 B0:65 
4>?>;=8B5;L=K< ;01>@0B>@=>-8=AB@C<5=B0;L=K< 40==K< [1, 24, 26-28,71]: 

- "AB5>45=A8B><5B@8S - «7>;>B>9 AB0=40@B». � 2>7@0AB5 4> 20 ;5B 7>=K 87<5@5=8O - 
?>OA=8G=K9 >B45; ?>72>=>G=8:0 8 2A5 B5;>, 8A:;NG0O 3>;>2C.  
#5@2>5 @CB8==>5 8AA;54>20=85 :>AB=>9 ?;>B=>AB8 C 45B59 @5:><5=4>20=> 2 2>7@0AB5 
8-10 ;5B, => <>65B 1KBL @0=LH5 ?@8 =0;8G88 D0:B>@>2 @8A:0 >AB5>?>@>70 [71]. 
#>2B>@=K5 87<5@5=8O  #� ?@>2>4OB: • :064K5 5 ;5B (5A;8 Z-:@8B5@89 2KH5 -1 SD), 

:064K5 2 3>40 (Z-:@8B5@89 <564C -1 8 -2 SD) 8;8 5653>4=> (Z-:@8B5@89 < -2 SD).   

- $5=B35=>3@0D8O :>AB59 A:5;5B0. ' 45B59 8 ?>4@>AB:>2 >A=>2=>5 ?>:070=85 4;O 
?@>2545=8O @5=B35=>3@0D88 3@C4=>3> 8 ?>OA=8G=>3> >B45;>2 ?>72>=>G=8:0 - 

4;8B5;L=0O B5@0?8O ?5@>@0;L=K<8 3;N:>:>@B8:>840<8 [25-28]. ' 27@>A;KE -  1>;8 
2 A?8=5, 4;8B5;L=K9 ?@85< A8AB5<=KE ��%, 3@C4=>9 :8D>7. 
- �01>@0B>@=K5 <5B>4K 8AA;54>20=8O, 2 :@>28: >1I89 8 8>=878@>20==K9 :0;LF89, 
D>AD>@, :@50B8=8=0, I5;>G=CN D>AD0B07C, A>45@60=8O 28B0<8=0 D (25(OH)D). 
<0@:5@K :>AB=>3> >1<5=0: P1NP (<0@:5@ :>AB5>>1@07>20=8O) 8 %&) (<0@:5@ 
@57>@1F88 :>AB8)  
#@>D8;0:B8:0 >AB5>?>@>70 ?@8  �: A10;0=A8@>20==>5 ?8B0=85, D878G5A:0O 
0:B82=>ABL, ;5G5=85 >A=>2=>3> 8 A>?CBAB2CNI8E (=0?@8<5@, A0E0@=K9 48015B) 



701>;520=89, =>@<0;870F8O � &, 045:20B=>5 A>45@60=85 28B0<8=0 D, :0;LF8O 8 
4@C38E ?8B0B5;L=KE 25I5AB2 (15;:8, :0;89, <03=89, <54L, 65;57>, DB>@, F8=:, 
28B0<8=K �, % 8 �). 
�5G5=85 >AB5>?>@>70 ?@8  � ?@>2>48BAO A>3;0A=> ACI5AB2CNI8< @5:><5=40F8O< 
(2 B.G. A ?@8<5=5=85< 18D>AD>=0B>2 8 4@. AC1AB0=F89, @5:><5=4>20==KE ?@8 
>AB5>?>@>75). 
 

 C:>28AF84>7-0AA>F88@>20==O9 A0E0@=O9 48015B: 
%0E0@=K9 48015B, >1CA;>2;5==K9 <C:>28AF84>7>< ( �%�) @0728205BAO 
?>AB5?5==>, >A=>2=K5 A8<?B><K: ?>;8C@8O, ?>;848?A8O, =52>7<>6=>ABL 
C25;8G5=8O/?>445@60=8O <0AAK B5;0, =5A<>B@O =0 C25;8G5=85 ?8B0=8O, =0@CH5=85 
@>AB0, 7045@6:0 ?C15@B0B0, CEC4H5=85 ;53>G=>9 DC=:F88 [2]. 
�803=>AB8:0  �%�: 3;N:>70, 3;8:8@>20==K9 35<>3;>18= (!b�1A), >@0;L=K9 

3;N:>7>B>;5@0=B=K9 B5AB ("�&&) 
�5G5=85  �%�: 8=AC;8=>B5@0?8O 2 7028A8<>AB8 >B ?>B@51=>AB59 8 :;8=8G5A:>9 
:0@B8=K. #5@>@0;L=K5 A0E0@>A=860NI85 ?@5?0@0BK =5 @5:><5=4>20=K. 
  

*8@@>7 ?5G5=8 ?@8  �. +0AB>B0 2AB@5G05<>AB8 701>;520=89 ?5G5=8 ?@8  � >B 27 
4> 35%. ' 5310% ?0F85=B>2 A  � 2 B5G5=85 ?5@2>3> 45AOB8;5B8O 687=8 @0728205BAO 
F8@@>7 ?5G5=8 [1, 72]. �>;LH8=AB2C ?0F85=B>2 A F8@@>7>< ?5G5=8 ?@8  � B@51C5BAO 
B@0=A?;0=B0F8O ?5G5=8 ?@8 ?@>3@5AA8@>20=88 ?>@B0;L=>9 38?5@B5=788 [72, 73]. 
#@>2545=85 @0==59 B@0=A?;0=B0F88 ?5G5=8 ?@82>48B : AB018;870F88/C;CGH5=8N 
DC=:F88 ;53:8E ?>A;5 >?5@0F88 [74]. 

 

5.4 )8@C@38G5A:>5 2<5H0B5;PAB2> [2]: 

- ?@8 =5>1E>48<>AB8 CAB0=>2:8 30AB@>AB><K; 
- CAB0=>2:0 25=>7=>3> ?>@B0 4;O 4;8B5;L=>9 ?>2B>@=>9 2=CB@825==>9 
0=B810:B5@80;L=>9 B5@0?88; 
- ?@8 >A;>6=5=8OE A> AB>@>=K 4KE0B5;L=>9 A8AB5<K (?=52<>B>@0:A, ;53>G=>5 
:@>2>B5G5=85 8 4@.), A> AB>@>=K 65;C4>G=>-:8H5G=>3> B@0:B0;  
- #@8 45:><?5=A0F88 @5A?8@0B>@=>9 DC=:F88 (E@>=8G5A:0O 38?5@:0?=8O, 2KA>:0O 
;53>G=0O 38?5@B5=78O) - @5H5=85 2>?@>A0 > FD4AEC?4AF4J<< ?97><I [75-77], 

&@0=A?;0=B0F8O ;53:8E ?>:070=0 ?@8 B5@<8=0;L=>< ?>@065=85< ;53:8E, A BO65;>9 
4KE0B5;L=>9 =54>AB0B>G=>ABLN, 2K@065==KE DC=:F8>=0;L=KE >3@0=8G5=8OE (3-4-

9 (� ?> NYHA), A @8A:>< A<5@B8 2 1;8609H85 2 3>40  1>;55 50%.  

#>:070=8S : B@0=A?;0=B0F88 ;53:8E ?@8  �: 

• A=865=85 "(�1<30% >B 4.2., =5A<>B@O =0 ?@>2>48<CN 2 ?>;=>< >1J5<5 
<548:0<5=B>7=CN B5@0?8N, A =0;8G85< 8=D8F8@>20=8O 4KE0B5;L=KE ?CB59 
=5BC15@:C;57=K<8 <8:>10:B5@8O<8 (2 >A>15==>AB8 Mycobacterium abscessus) 8;8 
Burkholderia cepacia complex 8/8;8 =0;8G85< A0E0@=>3> 48015B0; 
• 48AB0=F8O 2 B5AB5 6-<8=CB=>9 E>4L1K <5=55 400 <5B@>2; 
• ;53>G=0O 38?5@B5=78O 2 >BACBAB285 38?>:A5<8G5A:>9 4KE0B5;L=>9 

=54>AB0B>G=>AB8; 
• CG0I5=8O M?87>4>2 >1>AB@5=8O 701>;520=8O, 0AA>F88@>20==KE A ;N1K< 87 

A;54CNI8E A>AB>O=89: 



3 >AB@0O 4KE0B5;L=0O =54>AB0B>G=>ABL, B@51CNI0O !���; 
3 ?>2KH5=85 0=B818>B8:>@578AB5=B=>AB8 8;8 =5C4>2;5B2>@8B5;L=>5 
2>AAB0=>2;5=85 >1I5:;8=8G5A:>3> A>AB>O=8O ?>A;5 >1>AB@5=8O 701>;520=8O; 
3 CEC4H5=85 =CB@8B82=>3> AB0BCA0, =5A<>B@O =0 4>?>;=8B5;L=>5 ?8B0=85; 
3 ?=52<>B>@0:A; 
3 687=5C3@>60NI55 :@>2>E0@:0=L5, =5A<>B@O =0 M<1>;870F8N 1@>=E80;L=KE 
0@B5@89; 

• E@>=8G5A:0O 4KE0B5;L=0O =54>AB0B>G=>ABL: 
3 87>;8@>20==0O 38?>:A5<8G5A:0O D>@<0 ($"2 <5=55 60 << @B.AB.); 
3 38?5@:0?=8G5A:0O D>@<0 ($%"2 1>;55 50 << @B.AB.); 
• 4;8B5;L=0O (0<1C;0B>@=0O) =58=20782=0O 25=B8;OF8O ;53:8E; 
• 2K@065==>5 >3@0=8G5=85 DC=:F8>=0;L=>3> :;0AA0 (4-9 :;0AA ?> NYHA). 

 

&D4AEC?4AF4J<S C9K9A< ?@8 @0728B88 F8@@>70 ?5G5=8 C ?0F85=B>2 A  �.  
(4>FBDO, 6?<SRщ<9 A4 BJ9A>G EDB>B6 FD4AEC?4AF4J<< C9K9A< [74]: 

 %B5?5=L 20@8:>7=>3> @0AH8@5=8O 25= ?8I52>40; 
 !0;8G85 2 0=0<=575 M?87>4>2 65;C4>G=>-:8H5G=>3> :@>2>B5G5=8O; 
 �0:B5@8>;>38G5A:89 4803=>7; 
 #@>3@5AA8@>20=85 CEC4H5=8O DC=:F88 ;53:8E ("(�1/(��� <50%), 
@5F84828@CNI85 @5A?8@0B>@=K5 <C;LB8@578AB5=B=K5 10:B5@80;L=K5 8=D5:F88; 

 %B5?5=L B@><1>F8B>?5=88, ;59:>?5=88; 

 %B5?5=L =0@CH5=8O 15;:>2>-A8=B5B8G5A:>9 DC=:F88 ?5G5=8, :>03C;>?0B8O; 
 '@>25=L F8B>;870 8 E>;5AB070; 
 �@B5@80;L=0O ;53>G=0O 38?5@B5=78O; 
 !0;8G85 ?>B5=F80;L=>3> @>4AB25==>3> 4>=>@0 ?5G5=8; 

 #@>3@5AA8@>20=85 CEC4H5=8O =CB@8B82=>3> AB0BCA0. 
�B>4;4A<S 8?S FD4AEC?4AF4J<< C9K9A< CD<  �: 
 *8B>;87 8/8;8 E>;5AB07 2 18>E8<8G5A:8E ?>:070B5;OE :@>28; 
 %=865=85 C@>2=O ;59:>F8B>2, B@><1>F8B>2 2 :@>28 =865 =>@<K; 

 �7<5=5=8O ?@8 '�� >@30=>2 1@NH=>9 ?>;>AB8 (87<5=5=85 ME>35==>AB8 8 
@07<5@>2 ?5G5=8, C25;8G5=85 @07<5@>2 A5;575=:8, ?@87=0:8 ?>@B0;L=>9 
38?5@B5=788); 
 !0;8G85 �$�# ?> 40==K< -��%; 

 !0;8G85 :>03C;>?0B88, 48A?@>B58=5<88. 

 

�0:F8=0F8S ?0F85=B>2 A  �. 

 C:>28AF84>7 - ?@O<>5 ?>:070=85 4;O ?@>D8;0:B8G5A:8E ?@8282>: 2 @0<:0E 
!0F8>=0;L=>3> :0;5=40@O 157 :0:8E-;81> >B2>4>2 8 >BA@>G5:.  � =5 O2;O5BAO 
?@>B82>?>:070=85< 4;O ?@8282>:. 
�>?>;=8B5;L=> 45B59 A  � F5;5A>>1@07=> ?@82820BL >B <5=8=3>:>::>2>9 (A 2 ;5B), 
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