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�>FG4?PABEFP F9@O <EE?98B64A<S 
 

 

 

$4ECDBEFD4A9AABEFP 4??9D7<K9E>B7B D<A<F4 (�$) 6 89FE>B= CBCG?SJ<< 

A9G>?BAAB D4EF9F < 8BEF<749F 6 A9>BFBDOI EFD4A4I 40% (Licari A. et al., 2023). -FB 

E6S;4AB >4> E GK4M9A<9@ E?GK496 @4A<H9EF4J<< ;45B?964A<S 6 5B?99 D4AA9@ 

6B;D4EF9, F4> < E G69?<K9A<9@ K4EFBFO 6EFD9K49@BEF< 84AAB7B ;45B?964A<S 6 

FD48<J<BAAOI 8?S A97B 6B;D4EFAOI 7DGCC4I (Imoto Y. et al., 2024; Ha J. et al., 2020). 

"8A4>B 84AAO9 BH<J<4?PAB= EF4F<EF<>< B D97<EFD<DG9@B= ;45B?9649@BEF< �$ 6B 

@AB7<I EFD4A4I BF?<K4RFES BF 97B H4>F<K9E>B= D4ECDBEFD4A9AABEF<, KFB G>4;O649F 

A4 CDB5?9@O 7<CB8<47ABEF<>< < A98BEF4FBKAB= A4EFBDB:9AABEF< 6 BFABL9A<< �$ 

EB EFBDBAO @98<J<AE>B7B EBB5M9EF64 < B5M9EF64 6 J9?B@ (�EF4HP964 !.�. < 8D., 

2022; Schuler Iv C.F. et al., 2021; Esteban C. et al., 2021). � D9;G?PF4F9 

A98BBJ9A9AABEF< QFB= CDB5?9@O < A9E6B96D9@9AAB7B A4K4?4 ?9K9A<S 

?9>4DEF69AA4S F9D4C<S <@99F @9A99 6OEB>GR QHH9>F<6ABEFP >4> 6 BFABL9A<< 

>?<A<K9E><I CDBS6?9A<= ;45B?964A<S, F4> < 6 BFABL9A<< D<E>B6 @4A<H9EF4J<< < 

CDB7D9EE<DB64A<S EBCGFEF6GRM<I ;45B?964A<= (�9D9:4AE><= #.�. < 8D., 2023; 

�9CC9 !.�. < 8D., 2021; Lindqvist M. et al., 2023). 

#BE?98A<9 A9E>B?P>B 89ESF<?9F<= BEAB6AO@< @9:8GA4DB8AO@< 

D9>B@9A84J<S@< CB 8<47ABEF<>9 < ?9K9A<R �$ S6?SRFES D97G?SDAB 

C9D9E@4FD<649@O9 (200132024) Q>EC9DFAO9 >BAE9AEGEO ARIA (Allergic Rhinitis and 

its Impact on Asthma). "8A4>B CD98?4749@O9 6 A<I F9D4C96F<K9E><9 < 

8<47ABEF<K9E><9 4?7BD<F@O @4?B GK<FO64RF BEB59AABEF< 89FE>B7B �$. -FB 

E6S;4AB E A9@AB7BK<E?9AAO@< D9;G?PF4F4@< H4D@4>BQC<89@<B?B7<K9E><I 

<EE?98B64A<= < RWD (Real World Data) 3 A45?R89A<= 6 89FE>B= CBCG?SJ<<. #D< 

QFB@ D4J<BA4?PA4S < E6B96D9@9AA4S F9D4C<S �$ G 89F9= <@99F BEB5B9 ;A4K9A<9 6 
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CD98BF6D4M9A<< C9D9IB84 C9DE<EF<DGRM9= 6BEC4?<F9?PAB= D94>J<< 8OI4F9?PAOI 

CGF9= E ?B>4?PAB7B A4 E<EF9@AO= GDB69AP < EA<:9A<< D<E>4 D4;6<F<S 

5DBAI<4?PAB= 4EF@O (��) (Bousquet J., Khaltaev N. et al., 2008).  

�4:9 45EB?RFAB9 E?98B64A<9 >?<A<K9E><@ D9>B@9A84J<S@ K4EFB A9 

74D4AF<DG9F 5OEFDB7B 8BEF<:9A<S >BAFDB?<DG9@B7B F9K9A<S �$ (Bousquet J. et al., 

2022), KFB B5NSEAS9FES 79ABF<C<K9E>B=, <@@GABC4FB79A9F<K9E>B= < 

H9ABF<C<K9E>B= 79F9DB79AABEFPR 84AAB7B ;45B?964A<S (Shin Y.H. et al., 2024; Cruz 

Á.A.  et al., 2024). % J9?PR CD9B8B?9A<S 64D<459?PABEF< H4D@4>BF9D4C96F<K9E>B7B 

BF69F4 CDB8B?:49FES CB<E> >?<A<K9E>< ;A4K<@OI H9ABF<CB6 �$ 8?S CBE?98GRM9= 

D4;D45BF>< C9DEBA<H<J<DB64AAOI CB8IB8B6 > ?9K9A<R. "8A4>B D9;G?PF4FO 

D9CD9;9AF4F<6AOI @AB7BJ9AFDB6OI >?<A<K9E><I <EE?98B64A<= ED46A9A<S 

QHH9>F<6ABEF< D4;?<KAOI H4D@4>BF9D4C96F<K9E><I 4?7BD<F@B6 ED98< 

79F9DB79AAOI CB H9ABF<CG ;45B?964A<S 7DGCC 6 BF>DOFOI <EFBKA<>4I A4@< A9 

A4=89AO. 

#D9C4D4F4@< EF4DFB6B= F9D4C<< �$ S6?SRFES 4AF<7<EF4@<AAO9 CD9C4D4FO 

(��#) 6FBDB7B CB>B?9A<S (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 

2024), >BFBDO9 B5?484RF 5OEFDO@ H4D@4>BF9D4C96F<K9E><@ QHH9>FB@. � D94?PAB= 

>?<A<K9E>B= CD4>F<>9 ��# <ECB?P;GRFES C4J<9AF4@< A4<5B?99 K4EFB < 8?<F9?PAB, 

A9D98>B 6 D4@>4I E4@B?9K9A<S (Nakajima R. et al., 2022). �4AAO= >?4EE 

?9>4DEF69AAOI CD9C4D4FB6 CBEF9C9AAB D4EL<DS9FES ;4 EK9F CBS6?9A<S 

GEB69DL9AEF6B64AAOI @B?9>G?, B5?484RM<I 5B?99 6OD4:9AAB= QHH9>F<6ABEFPR 

</<?< 8BCB?A<F9?PAO@< H4D@4>B8<A4@<K9E><@< QHH9>F4@<. �4 CBE?98A<9 15 ?9F 

A4 H4D@4J96F<K9E>B@ DOA>9 $BEE<=E>B= (989D4J<< 5O?B ;4D97<EFD<DB64AB 864 

AB6OI 4AF<7<EF4@<AAOI CD9C4D4F4 6FBDB7B CB>B?9A<S: DGC4F48<A (20117.) < 

5<?4EF<A (2016 7.). � D9;G?PF4F9 <EE?98B64A<= in-vivo < in-vitro 84AAO9 CD9C4D4FO 

CDB89@BAEFD<DB64?< 8BCB?A<F9?PAO= CDBF<6B6BEC4?<F9?PAO= QHH9>F. �?<A<>B-

H4D@4>B?B7<K9E><9 BEB59AABEF< 89=EF6<S 5<?4EF<A4 E6S;4AO E 6OEB>B= 

EC9J<H<K9E>B= 4HH<AABEFPR CD9C4D4F4 > C9D<H9D<K9E><@ !1-7<EF4@<AB6O@ 

D9J9CFBD4@ CD< BK9AP A<;>B= 4HH<AABEF< > 8DG7<@ F<C4@ D9J9CFBDB6 

(@GE>4D<AB6O@  3-D9J9CFBD4@, α1-48D9ABD9J9CFBD4@, ³2-48D9ABD9J9CFBD4@ < !2- 
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< !3-7<EF4@<AB6O@) (Alvarez-Mon M. et al., 2009). $GC4F48<A F4>:9 B5?4849F 

6OEB><@ EDB8EF6B@ > !1-7<EF4@<AB6O@ D9J9CFBD4@, B59EC9K<64S <I 8?<F9?PAGR 

5?B>48G (Susan J. Keam, et al., 2007; #B?96M<>B6 �.�., 2014). #D< QFB@ 6 

@AB7BK<E?9AAOI <EE?98B64A<SI GEF4AB6?9A 64:AO= 8BCB?A<F9?PAO= 

CDBF<6B6BEC4?<F9?PAO= @9I4A<;@ 89=EF6<S DGC4F48<A4, >BFBDO= D94?<;G9FES 

CBED98EF6B@ 5?B>48O D9J9CFBDB6 H4>FBD4 4>F<64J<< FDB@5BJ<FB6 (Susan J. Keam, 

et al., 2007; Rosa M. Muñoz-Cano et al., 2019). &4><@ B5D4;B@, EB6D9@9AAO9 ��# 

B5?484RF 8BCB?A<F9?PAO@ H4D@4>B?B7<K9E><@ CBF9AJ<4?B@ 8?S 8BEF<:9A<S 

>BAFDB?<DG9@B7B F9K9A<S �$.  

�9=EF6GRM<9 >?<A<K9E><9 D9>B@9A84J<< A9 CD98?474RF 4?7BD<F@B6 6O5BD4 

��# 6FBDB7B CB>B?9A<S A4 BEAB69 <I H4D@4>B?B7<K9E><I BEB59AABEF9=, BEF46?SS 

6O5BD CD9C4D4F4 A4 GE@BFD9A<9 ?9K4M97B 6D4K4. $4;D45BF>4 

C9DEBA<H<J<DB64AAOI CB8IB8B6 > A4;A4K9A<R ��# 6FBDB7B CB>B?9A<S @B:9F 

EA<;<FP 64D<459?PABEFP H4D@4>BF9D4C96F<K9E>B7B BF69F4 < CB6OE<FP 

QHH9>F<6ABEFP F9D4C<< 4??9D7<K9E>B7B D<A<F4. 

 

 

 

%F9C9AP D4;D45BF4AABEF< F9@O 

 

 

 

(4D@4>BQC<89@<B?B7<K9E><9 <EE?98B64A<S, ;484K9= >BFBDOI S6?S9FES 

6OS6?9A<9 D4;?<K<= @9:8G D94?PAB E?B:<6L<@<ES CB8IB84@< > A4;A4K9A<R 

H4D@4>BF9D4C<< < D9>B@9A8B64AAB= F4>F<>B= ?9K9A<S 4??9D7<K9E>B7B D<A<F4, 

CDB6B8<?<EP 6 D4;?<KAOI D97<BA4I $( (�EF4HP964 !.�., 2012; ,<L<@BDB6 �.!., 

2009; #9FDB6 �.�., 2001). �DGCAO@ BF9K9EF69AAO@ @AB7BJ9AFDB6O@ 

H4D@4>BQC<89@<B?B7<K9E><@ <EE?98B64A<9@ G 89F9= E 4??9D7<K9E><@ D<A<FB@, 6 

>BFBDB9 5O?B 6>?RK9AB 14 J9AFDB6 <; D4;?<KAOI D97<BAB6 $BEE<<, 6 FB@ K<E?9 <; 

�B?7B7D48E>B= B5?4EF<, S6?S9FES CDB9>F «�%#��&-2001» (�AF<4??9D7<K9E><9 

ED98EF64 6 C98<4FD<K9E>B= CD4>F<>9) (#9FDB6 �.�. < 8D., 2001). � E6S;< E 6OEB>B= 
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;A4K<@BEFPR < D4ECDBEFD4A9AABEFPR 4??9D7<K9E>B7B D<A<F4 ED98< A4E9?9A<S 

�B?7B7D48E>B= B5?4EF< >B??9>F<6 �B?7B7D48E>B7B 7BEG84DEF69AAB7B 

@98<J<AE>B7B GA<69DE<F9F4 CDB6B8<? @AB7B?9FA<= H4D@4>BQC<89@<B?B7<K9E><= 

@BA<FBD<A7, A4CD46?9AAO= A4 <;GK9A<9 D94?PAB= CD4>F<>< 6989A<S 

4??9D7<K9E>B7B D<A<F4 G 89F9= 6D4K4@< D4;?<KAOI EC9J<4?PABEF9= 6 D97<BA9 

(,<L<@BDB6 �.!., 2009). '>4;4AAO9 H4D@4>BQC<89@<B?B7<K9E><9 <EE?98B64A<S 

GEF4AB6<?<, KFB 4AF<7<EF4@<AAO9 CD9C4D4FO 5O?< E4@O@< A4;A4K49@O@< 

ED98EF64@< 8?S ?9K9A<S 4??9D7<K9E>B7B D<A<F4 G 89F9=. 

�EE?98B64A<S ED46A<F9?PAB= >?<A<K9E>B= QHH9>F<6ABEF< 4AF<7<EF4@<AAOI 

CD9C4D4FB6 6 F9D4C<< 4??9D7<K9E>B7B D<A<F4 6OCB?AS?<EP >4> 6 $BEE<<, F4> < ;4 

DG59:B@ (Maiti R. et al., 2010; Sastre J. et al., 2012; Nayak A.S. et al., 2017). "8A4>B 6 

C98<4FD<K9E>B= CBCG?SJ<< CDS@O9 ED46A<F9?PAO9 <EE?98B64A<S QHH9>F<6ABEF< 

4AF<7<EF4@<AAOI CD9C4D4FB6 6FBDB7B CB>B?9A<S 8?S ?9K9A<S 4??9D7<K9E>B7B 

D<A<F4 S6?SRFES A9@AB7BK<E?9AAO@< < FD95GRF 84?PA9=L9= D4;D45BF><. 

 

 

*9?P <EE?98B64A<S 
 

 

 

#B6OL9A<9 QHH9>F<6ABEF< F9D4C<< E9;BAAB7B C9DE<EF<DGRM97B 

4??9D7<K9E>B7B D<A<F4 G 89F9= CGF9@ D4;D45BF>< C9DEBA<H<J<DB64AAOI 

4?7BD<F@B6 A4;A4K9A<S 4AF<7<EF4@<AAOI CD9C4D4FB6 6FBDB7B CB>B?9A<S. 

 

 

 

�484K< <EE?98B64A<S 
 

 

1. #DB69EF< H4D@4>BQC<89@<B?B7<K9E>B9 <EE?98B64A<9 A4;A4K9A<= 

?9>4DEF69AAOI ED98EF6, <ECB?P;G9@OI 8?S ?9K9A<S 4??9D7<K9E>B7B D<A<F4 G 89F9= 

6 @98<J<AE><I BD74A<;4J<SI 4@5G?4FBDAB7B CDBH<?S 7. �B?7B7D484.  
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2. #DB69EF< D97<BA4?PAO= H4D@4>BQC<89@<B?B7<K9E><= @BA<FBD<A7 

CB8IB8B6 > F9D4C<< 4??9D7<K9E>B7B D<A<F4 G 89F9=, ED46A<6 D9;G?PF4FO F9>GM97B 

H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S E 84AAO@< 2001 < 2009 7B8B6. 

3. #DB69EF< 4A4?<; A4<5B?99 D4ECDBEFD4A9AAOI EF9D9BF<CB6 < 

BF>?BA9A<= BF 89=EF6GRM<I >?<A<K9E><I D9>B@9A84J<= CD< A4;A4K9A<< 

H4D@4>BF9D4C<< 4??9D7<K9E>B7B D<A<F4 G 89F9= 6D4K4@< D4;?<KAOI 

EC9J<4?PABEF9=, 4 F4>:9 <I 6B;@B:AOI CD<K<A. 

4. %D46A<FP >?<A<K9E>GR QHH9>F<6ABEFP EF4DFB6B= F9D4C<< 

J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ 6 ?9K9A<< D4AA<I E<@CFB@B6 E9;BAAB7B 

C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 G 89F9=. 

5. #DB69EF< H4D@4>BQ>BAB@<K9E><= 4A4?<; EF4DFB6B= F9D4C<< 

J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ E9;BAAB7B C9DE<EF<DGRM97B 

4??9D7<K9E>B7B D<A<F4 G 89F9=. 

6.  $4;D45BF4FP 4?7BD<F@ C9DEBA<H<J<DB64AAB7B A4;A4K9A<S EF4DFB6B= 

F9D4C<< D4AA<I E<@CFB@B6 E9;BAAB7B C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 G 

89F9=. 

 

 

!4GKA4S AB6<;A4 
 

 

 

● �C9D6O9 CDB6989AB ED46A9A<9 >?<A<K9E>B= QHH9>F<6ABEF< EF4DFB6B= 

F9D4C<< J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ 6 ?9K9A<< D4AA<I E<@CFB@B6 

E9;BAAB7B C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 G 89F9=. 

● �C9D6O9 <;GK9AB 6?<SA<9 @G?PF<@BD5<8ABEF< A4 QHH9>F<6ABEFP 

EF4DFB6B= F9D4C<< J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ CD< E9;BAAB@ 

C9DE<EF<DGRM9@ 4??9D7<K9E>B@ D<A<F9 G 89F9=. 

● �C9D6O9 6OCB?A9A H4D@4>BQ>BAB@<K9E><= 4A4?<; EF4DFB6B= F9D4C<< 

J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ CD< E9;BAAB@ C9DE<EF<DGRM9@ 

4??9D7<K9E>B@ D<A<F9 G 89F9=. 
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● �C9D6O9 D4;D45BF4AO C9DEBA<H<J<DB64AAO9 CB8IB8O > EF4DFB6B= 

F9D4C<< J9F<D<;<AB@, 5<?4EF<AB@ < DGC4F48<AB@ E9;BAAB7B C9DE<EF<DGRM97B 

4??9D7<K9E>B7B D<A<F4 G 89F9= E GK9FB@ >?<A<K9E><I H9ABF<CB6. 

 

 

&9BD9F<K9E>4S < CD4>F<K9E>4S ;A4K<@BEFP D45BFO 

 

 

 

�OS6?9AAO9 D97<BA4?PAO9 BEB59AABEF< <ECB?P;B64A<S D4;?<KAOI 7DGCC 

CD9C4D4FB6 6 F9D4C<< 4??9D7<K9E>B7B D<A<F4 < CDB6989AA4S BJ9A>4 

D4J<BA4?PABEF< <I A4;A4K9A<S @B7GF 5OFP <ECB?P;B64AO 6 @4F9D<4?4I 

B5D4;B64F9?PAOI @9DBCD<SF<= 8?S EC9J<4?<EFB6 CD4>F<K9E>B7B ;8D46BBID4A9A<S. 

$9;G?PF4FO >?<A<K9E>B= < Q>BAB@<K9E>B= QHH9>F<6ABEF< F9D4C<< 4??9D7<K9E>B7B 

D<A<F4 4AF<7<EF4@<AAO@< CD9C4D4F4@< 6FBDB7B CB>B?9A<S (J9F<D<;<AB@, 

5<?4EF<AB@ < DGC4F48<AB@) @B7GF 5OFP <ECB?P;B64AO 8?S 6O5BD4 A4<5B?99 

CD98CBKF<F9?PAOI EF4DFB6OI D9:<@B6 ?9K9A<S 4??9D7<K9E>B7B D<A<F4 G 89F9=, 4 

F4>:9 8?S 84?PA9=L9= D4;D45BF>< C9DEBA<H<J<DB64AAOI 4?7BD<F@B6 6989A<S 

C4J<9AFB6 E D4;?<KAO@< H9ABF<C4@< E9;BAAB7B C9DE<EF<DGRM97B 4??9D7<K9E>B7B 

D<A<F4. 

 

 

 

 9FB8B?B7<S < @9FB8O <EE?98B64A<S 

 

 

 

&9BD9F<K9E>B= BEAB6B= < @9FB8B?B7<K9E>B= 54;B= <EE?98B64A<S CBE?G:<?< 

FDG8O BF9K9EF69AAOI < ;4DG59:AOI GK9AOI, ;4A<@46L<IES 6BCDBE4@< 

H4D@4>BQC<89@<B?B7<<, >?<A<K9E>B= < H4D@4D>BQ>BAB@<K9E>B= QHH9>F<6ABEF< 

4AF<7<EF4@<AAOI CD9C4D4FB6 6 F9D4C<< 4??9D7<K9E>B7B D<A<F4 G 89F9=, 4 F4>:9 

Q>EC9DFAO9 FBK>< ;D9A<S, BEAB64AAO9 A4 D9;G?PF4F4I E<EF9@4F<K9E><I B5;BDB6 < 

@9F44A4?<;B6. #D< D4;D45BF>9 54;B6OI CB?B:9A<= H4D@4>BQC<89@<B?B7<K9E>B7B 
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QF4C4 8<EE9DF4J<BAAB7B <EE?98B64A<S <ECB?P;B64?<EP @9FB8O E5BD4 < 

E<EF9@4F<;4J<< D9FDBEC9>F<6AOI @98<J<AE><I 84AAOI, 4 B5N9>FB@ <;GK9A<S 

84AAB7B QF4C4 <EE?98B64A<S 5O?< 4@5G?4FBDAO9 >4DFO 89F9= E 4??9D7<K9E><@ 

D<A<FB@, >BFBDO9 A45?R84?<EP 6 @98<J<AE><I BD74A<;4J<SI 7. �B?7B7D484. 

 9FB8B?B7<S CDBEC9>F<6AB7B >?<A<K9E>B7B QF4C4 <EE?98B64A<S 6OEFDB9A4 6 

EBBF69FEF6<< E ;4S6?9AAB= J9?PR 8<EE9DF4J<BAAB7B <EE?98B64A<S < BC<D49FES A4 

D9;G?PF4FO 4A4?<;4 A4GKAB= ?<F9D4FGDO CB F9@9 8<EE9DF4J<BAAB= D45BFO. �?S 

D9L9A<S CBEF46?9AAOI ;484K <ECB?P;B64?<EP E?98GRM<9 @9FB8O <EE?98B64A<=: 

4A>9F<DB64A<9, >?<A<K9E><=, EF4F<EF<K9E><= < H4D@4>BQ>BAB@<K9E><=. 

%B5EF69AAO9 D9;G?PF4FO, CB?GK9AAO9 6 IB89 6OCB?A9A<S 6E9I QF4CB6 

<EE?98B64A<S, 5O?< E<EF9@4F<;<DB64AO, 4 ;4F9@ CB869D7AGFO EF4F<EF<K9E>B@G 

4A4?<;G. $9;G?PF4FO < <I 46FBDE>B9 B5BEAB64A<9 CD98EF46?9AO 6 7?464I 

8<EE9DF4J<<, 4 A4 <I BEAB64A<< EHBD@G?<DB64AO 6O6B8O < CD4>F<K9E><9 

D9>B@9A84J<<. 

 

 

#B?B:9A<S, 6OABE<@O9 A4 ;4M<FG 
 

 

 

1. #B 84AAO@ H4D@4>BQC<89@<B?B7<K9E>B7B @BA<FBD<A74 6 

�B?7B7D48E>B= B5?4EF< 4AF<7<EF4@<AAO9 CD9C4D4FO 6FBDB7B CB>B?9A<S EBID4ASRF 

?<8<DGRMGR CB;<J<R 6 EFDG>FGD9 A4;A4K9A<= ?9>4DEF69AAOI CD9C4D4FB6 8?S 

?9K9A<S 4??9D7<K9E>B7B D<A<F4 G 89F9=. !9EBBF69FEF6<9 ?9>4DEF69AAOI 

A4;A4K9A<= 4>FG4?PAO@ >?<A<K9E><@ D9>B@9A84J<S@ GEF4AB6?9AB G >4:8B7B 

6FBDB7B C4J<9AF4. 

2. ' 89F9= E E9;BAAO@ C9DE<EF<DGRM<@ 4??9D7<K9E><@ D<A<FB@ 6 B5M9= 

CBCG?SJ<< J9F<D<;<A, 5<?4EF<A < DGC4F48<A D46AB QHH9>F<6AO 6 F9D4C<< D4AA<I 

E<@CFB@B6 ;45B?964A<S E H4D@4>BQ>BAB@<K9E><@< CD9<@GM9EF64@< J9F<D<;<A4.  

3. ' 89F9= E E9;BAAO@ C9DE<EF<DGRM<@ 4??9D7<K9E><@ D<A<FB@ < 

EBCGFEF6GRM9= 5DBAI<4?PAB= 4EF@B= 5<?4EF<A < DGC4F48<A QHH9>F<6A99 
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J9F<D<;<A4 >BAFDB?<DGRF D4AA<9 E<@CFB@O ;45B?964A<S E 

H4D@4>BQ>BAB@<K9E><@< CD9<@GM9EF64@< 5<?4EF<A4. 

 

  

%F9C9AP 8BEFB69DABEF< < 4CDB54J<S D9;G?PF4FB6 
 

 

 

" EF9C9A< 8BEFB69DABEF< D9;G?PF4FB6 8<EE9DF4J<BAAB7B <EE?98B64A<S 

@B:AB EG8<FP A4 BEAB64A<< 8BEF4FBKAOI B5N9@B6 6O5BD>< D9FDBEC9>F<6AB7B < 

CDBEC9>F<6AB7B <EE?98B64A<=, <ECB?P;B64AAB7B @9FB84 EFD4F<H<>4J<BAAB= 

D4A8B@<;4J<< 8?S HBD@<DB64A<S <EIB8AOI B8ABDB8AOI 7DGCC ?9K9A<S, 6O5BD4 

489>64FAOI @9FB8B6 EF4F<EF<K9E>B7B 4A4?<;4 CB?GK9AAOI D9;G?PF4FB6 E 

<ECB?P;B64A<9@ ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S Stattech v. 4.7.2. 

($BEE<S). 

"EAB6AO9 CB?B:9A<S 8<EE9DF4J<BAAB7B <EE?98B64A<S CD98EF46?9AO 6 HBD@9 

8B>?48B6 A4: IV �B?7B7D48E>B= >BAH9D9AJ<< �EEBJ<4J<< 89FE><I 4??9D7B?B7B6 < 

<@@GAB?B7B6 $BEE<< (����$), 2021; VI �B?7B7D48E>B= BA?4=A->BAH9D9AJ<< 

�EEBJ<4J<< 89FE><I 4??9D7B?B7B6 < <@@GAB?B7B6 $BEE<< (����$), 2023; II 

@9:8GA4DB8AB= @9:8<EJ<C?<A4DAB= A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< 

«�?7BD<F@O < C9DEBA<H<J<DB64AAO9 CB8IB8O 6 C98<4FD<<», 2024; IX 

�E9DBEE<=E>B= A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< E @9:8GA4DB8AO@ GK4EF<9@ 

«"F >?<A<K9E><I D9>B@9A84J<= 3 > >?<A<K9E><@ 4?7BD<F@4@», 2024. 

�CDB54J<S 8<EE9DF4J<BAAB= D45BFO CDB6989A4 A4 ;4E984A<< >4H98DO 

C98<4FD<< < A9BA4FB?B7<< �AEF<FGF4 ! (" (��"' �" �B?7� '  <A;8D464 

$BEE<< (CDBFB>B? № 15 BF 06.06.2025 7B84). 

 

 

 

�A98D9A<9 D9;G?PF4FB6 <EE?98B64A<S 6 CD4>F<>G 
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"EAB6AO9 CB?B:9A<S 8<EE9DF4J<BAAB7B <EE?98B64A<S 6A98D9AO 6 GK95AO= 

CDBJ9EE >4H98DO C98<4FD<< < A9BA4FB?B7<< �AEF<FGF4 ! (" (��"' �" 

�B?7� '  <A;8D464 $BEE<< < D45BFG @98<J<AE><I BD74A<;4J<=, 

BEGM9EF6?SRM<I @98<J<AE>GR CB@BMP 89FE>B@G A4E9?9A<R CB CDBH<?R 

«�??9D7B?B7<S < <@@GAB?B7<S». 

 

�<KAO= 6>?48 46FBD4 
  

 

 

�6FBDG CD<A48?9:<F CDB6989A<9 4A4?<;4 BF9K9EF69AAB= < ;4DG59:AB= 

EC9J<4?<;<DB64AAB= ?<F9D4FGDO CB <;GK49@B= CDB5?9@9, HBD@G?<DB64A<9 J9?< < 

;484K <EE?98B64A<S. �6FBD CD<A<@4? ?<KAB9 GK4EF<9 6 6OCB?A9A<< 

D9FDBEC9>F<6AB7B H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S, CDB6989A<< 

E>D<A<A74 C4J<9AFB6 A4 >?<A<K9E>B@ QF4C9 <EE?98B64A<S, 6OCB?A9A<< 

8BCB?A<F9?PAB7B B5E?98B64A<S, ?9K9A<S < @BA<FBD<A74 QHH9>F<6ABEF< F9D4C<< 

C4J<9AFB6 E 4??9D7<K9E><@ D<A<FB@. �6FBDB@ ?<KAB CDB6989AO EF4F<EF<K9E>4S 

B5D45BF>4 84AAOI < B5B5M9A<9 CB?GK9AAOI D9;G?PF4FB6, CD98EF46?9A<9 

D9;G?PF4FB6 <EE?98B64A<S A4 A4GKAB-CD4>F<K9E><I @9DBCD<SF<SI D97<BA4?PAB7B < 

H989D4?PAB7B GDB6A9=. "HBD@?9A<9 F9>EF4 8<EE9DF4J<<, 46FBD9H9D4F4 < BEAB6AOI 

CG5?<>4J<= CB F9@9 8<EE9DF4J<< BEGM9EF6?9AO ?<KAB 46FBDB@. 

 

 

 

#G5?<>4J<< CB F9@9 8<EE9DF4J<< 

 

 

 

#B D9;G?PF4F4@ <EE?98B64A<S 46FBDB@ BCG5?<>B64AB 7 C9K4FAOI D45BF, 6 FB@ 

K<E?9 3 A4GKAOI EF4FP< 6 :GDA4?4I, D9>B@9A8B64AAOI ���  <AB5DA4G>< $BEE<<; 
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1 F9;<EO 6 :GDA4?9, D9>B@9A8B64AAB@ ���  <AB5DA4G>< $BEE<<; 2 <AOI 

CG5?<>4J<< CB F9@9 8<EE9DF4J<BAAB7B <EE?98B64A<S; 1 CG5?<>4J<S 6 E5BDA<>9 

@4F9D<4?B6 6E9DBEE<=E>B= A4GKAB= >BAH9D9AJ<<. 

 

 

%FDG>FGD4 < B5N9@ 8<EE9DF4J<< 

 

 

 

�<EE9DF4J<BAA4S D45BF4 <;?B:9A4 A4 183 EFD4A<J4I @4L<ABC<EAB7B F9>EF4, 

EBEFB<F <; 66989A<S, B5;BD4 ?<F9D4FGDO, BC<E4A<S @4F9D<4?B6 < @9FB8B6 

<EE?98B64A<=, 3 7?46 D9;G?PF4FB6 EB5EF69AAOI <EE?98B64A<= < <I B5EG:89A<S, 

;4>?RK9A<S, 6O6B8B6, CD4>F<K9E><I D9>B@9A84J<=, EC<E>4 EB>D4M9A<= < GE?B6AOI 

B5B;A4K9A<=, EC<E>4 ?<F9D4FGDO < 1 CD<?B:9A<S. $45BF4 <??REFD<DB64A4 35 

F45?<J4@< < 18 D<EGA>4@<. %C<EB> ?<F9D4FGDO EBEFB<F <; 204 <EFBKA<>B6 (43 3 

DBEE<=E><I, 161 3 <ABEFD4AAOI). 
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����� 1. "��"$ ��&�$�&'$!/) ��!!/) 

 

 

 

1.1 "EB59AABEF< QC<89@<B?B7<< 4??9D7<K9E>B7B D<A<F4 6 89FE>B@ 
6B;D4EF9 

 

 

 

�??9D7<K9E><= D<A<F S6?S9FES B8A<@ <; E4@OI D4ECDBEFD4AёAAOI 

IDBA<K9E><I ;45B?964A<= 6 @<D9 < B8AB= <; A4<5B?99 ;A4K<@OI CDB5?9@ 

EB6D9@9AAB= 4??9D7B?B7<< (Bousquet J. et al., 2020). #B 84AAO@ E<EF9@4F<K9E>B7B 

B5;BD4 (Savoure M. et al., 2020), D4ECDBEFD4A9AABEFP �$ 6 @<D9 64DP<DG9FES BF 3,5% 

8B 54,5% 6 �@9D<>9; BF 3,6% 8B 22,8% 6 �HD<>9; BF 1,0% 8B 43,9% 6 �6DBC9; BF 

1,0% 8B 47,9% 6 �;<<. � $BEE<<, CB Q>EC9DFAO@ BJ9A>4@, BF �$ EFD484RF BF 10% 

8B 24% A4E9?9A<S (�EF4HP964 !.�., 2020). #D< QFB@ BF@9K49FES 9:97B8AO= DBEF 

;45B?9649@BEF< �$ 6 D4;?<KAOI D97<BA4I A4L9= EFD4AO (�9D9:4AE><= #.�., 2022).  

#B 84AAO@ @AB7BJ9AFDB6OI <EE?98B64A<= CDB7D4@@O ISAAC (International 

Study of Asthma and Allergy in Childhood), B5N98<A<6L9= D4;AO9 EFD4AO @<D4, �$ 

S6?S9FES «@B?B8O@» ;45B?964A<9@ < K4EFB 6B;A<>49F 6 89FE>B@ 6B;D4EF9. 

$4ECDBEFD4A9AABEFP �$ EBEF46?S9F 5B?99 5% ED98< 89F9= 6 6B;D4EF9 3-I ?9F, 8,5% 

ED98< 89F9= 6 6B;D4EF9 6-7 ?9F < G69?<K<649FES 8B 14,6% ED98< CB8DBEF>B6 6 

6B;D4EF9 13-14 ?9F (Asher M.I. et al., 2006). � 6B;D4EFAB= >4F97BD<< BF 13 8B 14 ?9F 

D4ECDBEFD4AёAABEFP �$ EBEF46<?4 9,2% 6 EFD4A4I %969DAB= < �BEFBKAB= �6DBCO, 

18% 6 4HD<>4AE><I 7BEG84DEF64I, 17,3% 6 7BEG84DEF64I �4F<AE>B= �@9D<>< < 

8BEF<7?4 51% 6 "5N98<AёAAOI �D45E><I -@<D4F4I (Aït-Khaled N. et al., 2009). 

%B7?4EAB 84AAO@ D4A99 CDB6989AAOI <EE?98B64A<=, 6 $BEE<< D4ECDBEFD4A9AABEFP 

�$ ED98< 89F9= 6 6B;D4EF9 13314 ?9F 6 �D4EAB84DE>B@ >D49 EBEF46<?4 40,3% 

(�D<7BDP964 �.�., 2006), 6 &B@E>B= B5?4EF< 3 23,7% (�4@4?FOAB64 �. ., 2012), 6 

%F46DBCB?PE>B@ >D49 3 44,6% (�?GL>B �.�., 2009), 6 �4;4A< 329,6% (�?O>B64 &.�., 

2010), 6 �D>GFE>9 338,4% (�G=AB64 %.!., 2013). "8A4>B ;4 CBE?98A<9 89ESF<?9F<S 
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;45B?9649@BEFP 89FE><@ �$ 6 $BEE<< G69?<K<?4EP (&4F4GDM<>B64 !.%., 2018), KFB 

EB7?4EG9FES E D9;G?PF4F4@< @9:8GA4DB8AOI <EE?98B64A<=. "5 QFB@ 8BEFB69DAB 

E6<89F9?PEF6GRF D9;G?PF4FO >DGCAB7B @9F44A4?<;4 22 <EE?98B64A<= <; D4;AOI 

EFD4A @<D4 (Licari A. et al.,  2023), >BFBDO= CB>4;4? F9A89AJ<R > 86G>D4FAB@G DBEFG 

8<47ABEF<DB64AAB7B 6D4K4@< �$ G 89F9= 3 8,39% 6 201232015 77. CDBF<6 19,87% 6 

201632022 7B84I. 

#BE?98A99 <EE?98B64A<9 CB BJ9A>9 D4ECDBEFD4A9AABEF< 89FE>B7B �$ 6 

�B?7B7D48E>B= B5?4EF< CDB6B8<?BEP 6 2016 7B8G, CB 97B D9;G?PF4F4@ 5O?B 

GEF4AB6?9AB, KFB D4ECDBEFD4A9AABEFP �$ G 8BL>B?PA<>B6 EBEF46?S?4 14,1 % 

(%48K<>B64 T.�. < 8D., 2016). �OEB>4S D4ECDBEFD4A9AABEFP E9;BAAB7B �$ G 89F9= 6 

�B?7B7D48E>B= B5?4EF< E6S;4A4 E BEB59AABEFS@< >?<@4F4 D97<BA4 < 8?<F9?PAO@ 

E9;BAB@ J69F9A<S (E @4DF4 CB B>FS5DP) ($G5<ALF9=A  .�., 2003). �6<8G BFEGFEF6<S 

5B?99 4>FG4?PAOI QC<89@<B?B7<K9E><I 84AAOI B F9>GM9= 8<A4@<>9 

D4ECDBEFD4A9AABEF< �$ ED98< 89FE>B7B A4E9?9A<S �B?7B7D48E>B= B5?4EF< @B:AB 

>BE69AAB EG8<FP CB EF4F<EF<K9E><@ 84AAO@ D97<BA4. � 2020 7B8G >B?<K9EF6B 

C9D6<KAOI B5D4M9A<= C4J<9AFB6 6 6B;D4EF9 BF 1 8B 17 ?9F E GEF4AB6?9AAO@ 

8<47AB;B@ 4??9D7<K9E><= D<A<F EBEF46?S?B 2,2% BF K<E?9AABEF< 89FE>B7B 

A4E9?9A<S �B?7B7D48E>B= B5?4EF< (476278 Ke?B6e> CB 84AAO@ F9DD<FBD<4?PAB7B 

BD74A4 (989D4?PAB= E?G:5O 7BEG84DEF69AAB= EF4F<EF<>< CB �B?7B7D48E>B= 

B5?4EF< ;4 2020 7B8) (https://34.rosstat.gov.ru/news/document/87560). 

�4AAO9 @98<J<AE>B= EF4F<EF<>< ;A4K<F9?PAB BF?<K4RFES BF D94?PAB= 

QC<89@<B?B7<< �$. &4>, CB D9;G?PF4F4@ CDB6989AAB7B @9F44A4?<;4 

(�9D9:4AE><= #.�., 2022), 6 *9AFD4?PAB@ H989D4?PAB@ B>DG79 $( D94?PA4S 

D4ECDBEFD4A9AABEFP �$ B>4;4?4EP A4@AB7B 6OL9, K9@ >B?<K9EF6B BH<J<4?PAB 

;4D97<EFD<DB64AAOI E?GK496 QFB7B ;45B?964A<S. #9D6B9 B5D4M9A<9 > 4??9D7B?B7G 

G CB?B6<AO <; K<E?4 89F9= E 895RFB@ E<@CFB@B6 6 6-7 ?9F E?GK49FES FB?P>B 6 

6B;D4EF9 10312 ?9F, F.9. K9D9; 536 ?9F CBE?9 A4K4?4 ;45B?964A<S (%6<EFGL><A �. ., 

2020). $9;G?PF4FO H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S, CDB6989AAB7B 6 

�B?7B7D489 6 2009 7B8G, G>4;O64RF A4 EBCBEF46<@O= 6D9@9AAB= <AF9D64? BF 

@B@9AF4 CBS6?9A<S C9D6OI E<@CFB@B6 ;45B?964A<S G 89F9= 8B H4>F<K9E>B= 
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CBEF4AB6>< 8<47AB;4 �$ 3 5,5 ?9F. (,<L<@BDB6 �.!., 2011). #D<K<AB= CB;8A<I 

B5D4M9A<= ;4 >64?<H<J<DB64AAB= @98<J<AE>B= CB@BMPR S6?S9FES A98BBJ9A>4 

DB8<F9?S@< FS:9EF< E<@CFB@B6 �$ < A9B5IB8<@BEF< E6B96D9@9AAB7B A4K4?4 

?9K9A<S, 4 F4>:9 A98BEF4FBKA4S A4EFBDB:9AABEFP BFABE<F9?PAB �$ G 6D4K9= 

C9D6<KAB7B ;69A4 (�4L<DE>4S �.�. < 8D., 2021). �A4?B7<KA4S E<FG4J<S BF@9K49FES 

< 6 8DG7<I EFD4A4I  3  D9;G?PF4FO CDB6989AAB7B 6 �<F49 <EE?98B64A<S (Tong H. et 

al., 2020) CB>4;4?<, KFB D4ECDBEFD4A9AABEFP �$ ED98< 89F9= 6 6B;D4EF9 6312 ?9F CB 

84AAO@ E4@BBJ9A>< 3 28,6%, 6 FB 6D9@S >4> 6OEF46?9AAO= 6 @98<J<AE>B= 

8B>G@9AF4J<< 8<47AB; BF@9K49FES ?<LP G 14,4% 5B?PAOI. � $BEE<< ?<LP 18% 

C4J<9AFB6 A4CD46?SRFES > EC9J<4?<EFG 6 F9K9A<9 C9D6B7B 7B84 CBE?9 CBS6?9A<S 

E<@CFB@B6 E9;BAAB7B �$ (�4=8G> �. . < 8D., 2012).  

%?98EF6<9@ CB;8A9= 8<47ABEF<>< �$ 6 89FE>B@ 6B;D4EF9 S6?SRFES 

8?<F9?PAO9 6D9@9AAO9 C9D<B8O 59; A4;A4K9A<S H4D@4>BF9D4C<< <?< 

A9D4J<BA4?PAB= F9D4C<< ;45B?964A<S, 97B CDB7D9EE<DB64A<9, 4 F4>:9 

CD<EB98<A9A<9 EBCGFEF6GRM9= C4FB?B7<< (!<><HBDB64 �.!. < 8D., 2018). ' 

C4J<9AFB6 E E<@CFB@4@< D<A<F4 8<47AB; 5O? GEF4AB6?9A ?<LP 6 44,3% E?GK496, 4 

CD<@9DAB 70% C4J<9AFB6 ;4A<@4?<EP E4@B?9K9A<9@ (Tan R. et al., 2017).  ' 89F9= 

�$ @B:9F ECBEB5EF6B64FP D4;6<F<R 8DG7<I ;45B?964A<= 8OI4F9?PAOI CGF9= < GI4, 

6 K4EFABEF<, CBKF< 6 25% E?GK496 �$ CD<6B8<F > CBS6?9A<R BEFDB7B < 

IDBA<K9E>B7B BF<F4, G 30% C4J<9AFB6 D4;6<649FES IDBA<K9E><= D<ABE<AGE<F 

(�4DCB64 �.#., 2013). $4AASS @4A<H9EF4J<S E<@CFB@B6 �$ < 8?<F9?PAB9 BFEGFEF6<9 

489>64FAB= C4FB79A9F<K9E>B= F9D4C<< CD<6B8<F > C9D9IB8G C9DE<EF<DGRM9= 

6BEC4?<F9?PAB= D94>J<< 8OI4F9?PAOI CGF9= E ?B>4?PAB7B A4 E<EF9@AO= GDB69AP 3 

D94?<;GRFES D<E>< CB D4;6<F<R 5DBAI<4?PAB= 4EF@O (��) (�9CC9 !.�., 2022). � 

EFD4A4I �6DBC9=E>B7B EBR;4 CD<@9DAB 80% C4J<9AFB6 E �$ <@9RF >B@BD5<8ABEFP 

CB �� (Roberts G., 2013). #B 84AAO@ <EE?98B64A<=, 8B 6,6% E?GK496 �$ < �� 

E6S;4AO E B8AB6D9@9AAB= @4A<H9EF4J<9= <I E<@CFB@B6, 6 45,3-83,3% E?GK496 

E<@CFB@O �$ CD98L9EF6GRF 5DBAI<4?PAB= 4EF@9, G >4:8B7B CSFB7B C4J<9AF4 �$ 

EF4AB6<FES EBCGFEF6GRM<@ 4EF@9 8<47AB;B@ (�9CC9 !.�., 2021). 'EF4AB6?9AB, KFB 

�$ B>4;O649F A4 >4K9EF6B :<;A< (��) C4J<9AFB6 5B?99 6OD4:9AAB9 6?<SA<9, K9@ 
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�� (ARIA-2024; GINA-2024; Akdis C. et al., 2015). &4>:9 GEF4AB6?9AB, KFB 6B 6E9I 

E?GK4SI EBK9F4AAB7B �$ BA S6?S9FES 69EB@O@ H4>FBDB@ D<E>4 A9>BAFDB?<DG9@B7B 

F9K9A<S �� (Liva G.A. et al., 2021).  

�??9D7<K9E><= D<A<F CD<6B8<F > EGM9EF69AAO@ @98<>B-EBJ<4?PAO@ 

CDB5?9@4@ < Q>BAB@<K9E><@ ;4FD4F4@ A4DS8G E 8DG7<@< IDBA<K9E><@< 

4??9D7<K9E><@< < A94??9D7<K9E><@< ;45B?964A<S@< 69DIA<I 8OI4F9?PAOI CGF9= 6 

89FE>B@ 6B;D4EF9 ($96S><A4 �.�., 2022). �4K9EF6B :<;A< C4J<9AFB6 E �$ CD< 

BFEGFEF6<< 489>64FAB7B ?9K9A<S A9G>?BAAB EA<:49FES. $9;G?PF4FO @9F44A4?<;4 

CDB89@BAEFD<DB64?< >BDD9?SJ<R B5N9>F<6AOI CB>4;4F9?9= F9K9A<S �$ E �� < 

CB;6B?<?< 6OS6<FP CD9<@GM9EF64 8?S H4D@4>BF9D4C96F<K9E><I D9:<@B6, 

89=EF6GRM<I 6 8B?7BEDBKAB= C9DEC9>F<69 (A4CD<@9D, 4??9D79AEC9J<H<K9E>B= 

<@@GABF9D4C<<) (&RH<?<A �.%. < 8D., 2020). �OD4:9AAO9 E<@CFB@O �$ A4DGL4RF 

B5OKAGR 89SF9?PABEFP (B5M9A<9, GK95G, ;4ASF<S ECBDFB@), EBA < Q@BJ<BA4?PAB9 

EBEFBSA<9 89F9= (Schuler Iv C.F. et al., 2021; Liu J., 2020). !4DGL9A<S ;8BDB6PS, 

E6S;4AAO9 E �$, F4>:9 <@9RF E9DP9;AO9 BF84?9AAO9 CBE?98EF6<S 8?S 89F9= 3 BA< 

@9L4RF ABD@4?PAB@G HBD@<DB64A<R >B7A<F<6AOI HGA>J<=, KFB CD<6B8<F > 

GEF4?BEF< < A4DGL9A<R ECBEB5ABEF< GK<FPES, >BAJ9AFD<DB64FPES < CD<A<@4FP 

D9L9A<S (Sousa-Pinto B., 2023). �DB@9 FB7B, 5O?< CB?GK9AO G598<F9?PAO9 

8B>4;4F9?PEF64 A974F<6AB7B 6?<SA<S �$ A4 Q@BJ<BA4?PAGR EH9DG 89F9= (Wang Y., 

2023).   

�D9@S �$ G 89F9=, CB 84AAO@ <EE?98B64A<S 6 %,�, 5O?B ;A4K<F9?PAB 

A98BBJ9A9AB (Meltzer E.O. et al., 2021). !9E@BFDS A4 CBEFBSAAGR BCF<@<;4J<R 

EB6D9@9AAOI ECBEB5B6 8<47ABEF<>< < ?9K9A<S, GDB69AP >BAFDB?S �$ 6 D94?PAB= 

>?<A<K9E>B= CD4>F<>9 6 A4EFBSM99 6D9@S BEF49FES A98BEF4FBKAO@ (Sousa-Pinto B., 

2024).  

%6B96D9@9AAB9 6OS6?9A<9 E<@CFB@B6 E9;BAAB7B �$ G 89F9= ECBEB5EF6G9F 

CB6OL9A<R QHH9>F<6ABEF< F9D4C96F<K9E><I @9DBCD<SF<= < ECBEB5AB EA<;<FP 

A974F<6AB9 6?<SA<9 ;45B?964A<S >4> A4 >BA>D9FAB7B C4J<9AF4, F4> < A4 B5M9EF6B 6 

J9?B@, CB6OE<6 >4K9EF6B :<;A< < EA<;<6 CDS@O9 < >BE69AAO9 Q>BAB@<K9E><9 

CBF9D< (Blaiss et al., 2018). %B6D9@9AAO9 EB7?4E<F9?PAO9 8B>G@9AFO CB 
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4??9D7<K9E>B@G D<A<FG (ARIA, �?<A<K9E><9 D9>B@9A84J<<, 2024) CD<;A4RF 

8BEF<:9A<9 CB?AB7B >BAFDB?S A48 E<@CFB@4@< ;45B?964A<S >BA9KAB=, <894?PAB= 

J9?PR CDB6B8<@B7B ?9K9A<S. �O5BD D9>B@9A8G9@OI F9D4C96F<K9E><I EFD4F97<= 

BEAB64A A4 <I ED46A<F9?PAB= QHH9>F<6ABEF< CB 6?<SA<R A4 >4K9EF6B :<;A<, 

ECBEB5ABEF< EA<:4FP 8B?7BEDBKAO9 D<E>< CDB7D9EE<DB64A<S ;45B?964A<S < 

H4D@4>BQ>BAB@<K9E><= GM9D5, 4 F4>:9 54;<DG9FES A4 CD<AJ<C4I 8B>4;4F9?PAB= 

@98<J<AO (Bousquet J. et.al., 2022).  

 

 

 

1.2 #4FB79A9F<K9E><9 CB8IB8O > F9D4C<< 4??9D7<K9E>B7B D<A<F4 
 

 

 

�??9D7<K9E><= D<A<F 3 ;45B?964A<9, I4D4>F9D<;GRM99ES IgE-

BCBED98B64AAO@ 6BEC4?9A<9@ E?<;<EFB= B5B?BK>< CB?BEF< ABE4, D4;6<64RM<@ES 

CB8 89=EF6<9@ 4??9D79AB6, < A4?<K<9@ 9:98A96AB CDBS6?SRM<IES 6 F9K9A<9 K4E4 

< 5B?99 IBFS 5O 86GI <; E?98GRM<I E<@CFB@B6: ;4?B:9AABEFP ABE4, D<ABD9S, 

K<I4A<9, ;G8 6 CB?BEF< ABE4 (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 

2024). #B E6B9@G <@@GABC4FB79A9;G �$ BFABE<FES > 4??9D7<K9E><@ D94>J<S@ 

A9@98?9AAB7B F<C4, >BFBDO9 D4;6<64RFES 6 D9;G?PF4F9 E9AE<5<?<;4J<< BD74A<;@4 

> KG:9DB8AO@ 69M9EF64@ (Akdis C. et al., 2015). 

%9AE<5<?<;4J<S 6B;A<>49F 6 D9;G?PF4F9 A4DGL9A<S H<;<B?B7<K9E><I 

@9I4A<;@B6 <@@GAB?B7<K9E>B= FB?9D4AFABEF< CD< C9D6<KAB@ >BAF4>F9 E 

4??9D79AB@ < A9 EBCDB6B:849FES >?<A<K9E><@< CDBS6?9A<S@< (R. van Ree, et. al., 

2014). � QFBF @B@9AF 4??9D79A ;4I64FO649FES 4AF<79A-CD9;9AF<DGRM<@< >?9F>4@<, 

6 >BFBDOI BA D4EC4849FES A4 C9CF<8O < CD98EF46?S9FES 6 EBEF469 7?46AB7B 

>B@C?9>E4 7<EFBEB6@9EF<@BEF< (MHC-2) A4<6AO@ &-?<@HBJ<F4@, ;4CGE>4S IL-4-

BCBED98B64AAO= CDBJ9EE <I 8<HH9D9AJ<DB6>< 6 T-I9?C9DO 6FBDB7B F<C4 (Th-2 

>?9F>4@). Th-2 >?9F>< 6 CD<EGFEF6<< IL-4, IL-13 ;4CGE>4RF CDBJ9EE FD4AEHBD@4J<< 

A4<6AOI �-?<@HBJ<FB6 6 C?4;@4F<K9E><9 >?9F><, E<AF9;<DGRM<9 EC9J<H<K9E><9 
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4AF<F9?4 (IgE) (Blaiss M.S. et al., 2018). -F4C E9AE<5<?<;4J<< ;4>4AK<649FES 

H<>E4J<9= EC9J<H<K9E><I IgE A4 6OEB>B4HH<AAOI D9J9CFBD4I (FcεRI) FGKAOI 

>?9FB> < 54;BH<?B6, 4 F4>:9 A4 A<;>B4HH<AAOI %-?9>F<AB6OI D9J9CFBD4I (FcεRII) 

�-?<@HBJ<FB6, @BABJ<FB6 < QB;<ABH<?B6 (Tidke M. et al., 2024). 

#BE?9 CB6FBDAB7B >BAF4>F4 E 4??9D79AB@ CDB<EIB8SF 97B E6S;O64A<9 EB 

EC9J<H<K9E><@ IgE, 897D4AG?SJ<S FGKAOI >?9FB> < E9>D9J<S @98<4FBDB6 

6BEC4?9A<S (Cezmi A., Akdis C., 2015). &4>B= @9I4A<;@ A4DGL9A<S EFDG>FGDO 

FGKAOI >?9FB> EBBF69FEF6G9F D4AA9= H4;9 6BEC4?9A<S �$, D4;6<64RM9=ES 6 C9D6O9 

A9E>B?P>B @<AGF BF @B@9AF4 >BAF4>F4 E 4??9D79AB@ < 8?SM9=ES 8B 4-6 K4EB6. 

"8A<@ <; 7?46AOI @98<4FBDB6 6BEC4?9A<S S6?S9FES 7<EF4@<A, E6S;P >BFBDB7B E H1-

7<EF4@<AB6O@< D9J9CFBD4@< CD<6B8<F > D4EL<D9A<R EBEG8B6 < CB6OL9A<R <I 

CDBA<J49@BEF<, GE<?9A<R E9>D9J<< E?<;<, D4;8D4:9A<R A9D6AOI B>BAK4A<= 

(Mahdy A.M., et al., 2014). � QFBF C9D<B8 G C4J<9AFB6 A45?R84RFES >?<A<K9E><9 

CDBS6?9A<S �$ 6 6<89 D<ABD9<, ;G84 6 CB?BEF< ABE4 < K<I4A<S (�GM<A �.%., 2020). 

% J9?PR E9?9>F<6AB7B 5?B><DB64A<S H1-7<EF4@<AB6OI D9J9CFBDB6 < G@9APL9A<S 

>?<A<K9E><I E<@CFB@B6 D4AA9= H4;O 4??9D7<K9E>B7B 6BEC4?9A<S 6E9@ C4J<9AF4@ 

6 >4K9EF69 C9D6B= ?<A<< F9D4C<< �$ D9>B@9A8G9FES EF4DFB6B A4;A4K<FP B8<A <; 

4AF<7<EF4@<AAOI CD9C4D4FB6 E<EF9@AB7B 89=EF6<S 6FBDB7B CB>B?9A<S 59; 

E984F<6AB7B QHH9>F4 (!9A4L964 !. ., 2019). #D< QFB@ 6 EGM9EF6GRM<I 

@9:8GA4DB8AOI < A4J<BA4?PAOI >?<A<K9E><I D9>B@9A84J<SI CD98EF46?9A4 

B5B5M9AA4S CB;<J<S CB 6E9@ ��# 2-7B CB>B?9A<S 59; G>4;4A<S >4><I-?<5B 

BEB59AABEF9= < CD9<@GM9EF6 >BA>D9FAOI CD9C4D4FB6 (�?<A<K9E><9 D9>B@9A84J<<. 

�??9D7<K9E><= D<A<F, 2024). �4AA4S Q>EC9DFA4S FBK>4 ;D9A<S BEAB64A4 A4 

D9;G?PF4F4I E<EF9@4F<K9E><I B5;BDB6 < @9F44A4?<;B6, >BFBDO9 CB8F69D:84RF 

EBCBEF46<@GR QHH9>F<6ABEFP < 59;BC4EABEFP D4;?<KAOI ��# 2-7B CB>B?9A<S 

(Randhawa A.S., 2022; Snidvongs K. et al., 2017). � EBBF69FEF6<< E 89=EF6GRM<@< 

DBEE<=E><@< >?<A<K9E><@< D9>B@9A84J<S@< > CD<@9A9A<R D4;D9L9AO 

C9DBD4?PAO9 ��# 2-7B CB>B?9A<S: 89;?BD4F48<A, ?96BJ9F<D<;<A, ?BD4F48<A, 

H9>EBH9A48<A, J9F<D<;<A, Q54EF<A, DGC4F48<A, 5<?4EF<A. �DB@9 FB7B, CD<@9A9A<9 

<AFD4A4;4?PAOI ��# 2-7B CB>B?9A<S D9>B@9A8B64AB C4J<9AF4@ E �$ 8?S 5OEFDB7B 
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>GC<DB64A<S A4;4?PAOI E<@CFB@B6. �BCGEF<@B <ECB?P;B64A<9 84AAB= 7DGCCO 

CD9C4D4FB6 >4> 6 @BABF9D4C<<, F4> < 6 >B@5<A4J<< E �A��%. $4;D9L9AAO9 > 

CD<@9A9A<R <AFD4A4;4?PAO9 ��# 2-7B CB>B?9A<S: 4;9?4EF<A, ?96B>454EF<A 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). 

#D< 897D4AG?SJ<< FGKAOI >?9FB> CB@<@B 7<EF4@<A4 <; HBEHB?<C<8B6 

@9@5D4AO FGKAB= >?9F>< CB8 89=EF6<9@ HBEHB?<C4;O A2 B5D4;G9FES 4D4I<8BAB64S 

><E?BF4.   9F45B?<FO 4D4I<8BAB6B= ><E?BFO (CDBEF47?4A8<A D2, ?9=>BFD<9AO B4, 

C4, D4, E4) G69?<K<64RF CDBA<J49@BEFP >DB69ABEAOI EBEG8B6, EF<@G?<DGRF 

6OD45BF>G E?<;< < ECBEB5EF6GRF EG:9A<R 7?48><I @OLJ 6 EF9A>4I >DGCAOI 

5DBAIB6 (!B6<> �.�., 2023). �4 EK9F E9?9>F<6AB= 5?B>48O J<EF9<A<?-

?9=>BFD<9AB6OI D9J9CFBDB6 ?9>4DEF69AAO9 CD9C4D4FO, S6?SRM<9ES 

4AF47BA<EF4@< ?9=>BFD<9AB6OI D9J9CFBDB6 (��&$), B>4;O64RF 

CDBF<6B6BEC4?<F9?PAB9 89=EF6<9. #D< ?R5B= EF9C9A< FS:9EF< �$ D9>B@9A8B64AB 

BJ9A<FP D4J<BA4?PABEFP <I A4;A4K9A<S. � EBBF69FEF6<< E >?<A<K9E><@< 

D9>B@9A84J<S@< 89FS@ EF4DL9 12 ?9F D4;D9L9A > CD<@9A9A<R @BAF9?G>4EF 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). % J9?PR EA<:9A<S 

<AF9AE<6ABEF< >?<A<K9E><I CDBS6?9A<= 8BCGEF<@B CD<@9A9A<9 ��&$ 6 EBK9F4A<< 

E 8DG7<@< 7DGCC4@< ?9>4DEF69AAOI ED98EF6 (�?<A<K9E><9 D9>B@9A84J<<. 

�??9D7<K9E><= D<A<F, 2024). &4>:9 ��&$ 8B>4;4?< E6BR QHH9>F<6ABEFP CD< 

CD<@9A9A<< G C4J<9AFB6 E �� (Miligkos M., 2015). 

� F9K9A<9 D4AA9= H4;O 4??9D7<K9E>B7B 6BEC4?9A<S 8BCGEF<@B CD<@9A9A<9 

CD9C4D4FB6 >DB@B7?<J<96B= ><E?BFO.  9I4A<;@ <I 89=EF6<S E6S;4A EB 

EF45<?<;4J<9= @9@5D4A FGKAOI >?9FB> <, E?98B64F9?PAB, CD98BF6D4M9A<9@ 

6OE6B5B:89A<S @98<4FBDB6 6BEC4?9A<S (Zhang T. et.al., 2016). "8A4>B ��&$ < 

>DB@B7?<J<964S ><E?BF4 GEFGC4RF CB QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S, 

CBQFB@G <I A4;A4K9A<9 S6?S9FES 4?PF9DA4F<6AB= ?<A<9= F9D4C<< �$ (�?<A<K9E><9 

D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). 

� EBBF69FEF6<< E >?<A<K9E><@< D9>B@9A84J<S@< J9?9EBB5D4;AB A4K<A4FP 

EF4DFB6GR F9D4C<R �$ >4> @B:AB D4APL9 E J9?PR 8BEF<:9A<S 5B?PL9= 99 

QHH9>F<6ABEF< (Lindqvist M. et al., 2023). #D< BFEGFEF6<< 8BEF4FBKAB7B 
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>?<A<K9E>B7B QHH9>F4 (A4D4EF4A<9 <?< A9CB?AB9 >GC<DB64A<9 E<@CFB@B6) BF 

F9D4C<< ��# 2-7B CB>B?9A<S, ��&#, CD9C4D4FB6 >DB@B7?<J<96B= ><E?BFO K9D9; 2-

4 A989?< ?9K9A<S Q>EC9DFO CD98?474RF <A<J<<DB64FP 5B?99 47D9EE<6AGR 

CDBF<6B6BEC4?<F9?PAGR F9D4C<R (Bousquet J. et al., 2020). 

#D<@9DAB K9D9; 436 K4EB6 CBE?9 >BAF4>F4 E 4??9D79AB@ D4;6<649FES CB;8ASS 

H4;4 4??9D7<K9E>B7B 6BEC4?9A<S, CDB8B?:4RM4SES 18324 K4E4. � CB;8A9= H4;9 ;4 

EK9F 4>F<64J<< @B?9>G? @9:>?9FBKAB= 4879;<< CDB<EIB8<F @<7D4J<S &-

?<@HBJ<FB6, 54;BH<?B6 < QB;<ABH<?B6 (Eifan A.O. et al., 2016). -F< >?9F>< 

<AH<?PFD<DGRF CB8E?<;<EFGR B5B?BK>G ABE4 < 6O89?SRF @98<4FBDO 6BEC4?9A<S, 

F4><9 >4> ?9=>BFD<9AO, ><A<AO, 7<EF4@<A, I9@B><AO < J<FB><AO (IL-3, IL-4, IL-5, 

IL-10, IL-13), CB889D:<64RM<9 6BEC4?<F9?PAO= CDBJ9EE < >?<A<K9E><9 

CDBS6?9A<S 4??9D7<< (Ridolo E. et al., 2018). �OD454FO649@O9 >?9F>4@< IL-4, IL-10, 

IL-13 EF<@G?<DGRF E<AF9; Ig E (Cezmi A., Akdis C., 2015). �DB@9 FB7B, 6 

A9=FDBH<?4I, FDB@5BJ<F4I, @4>DBH474I, FGKAOI >?9F>4I E<AF9;<DG9FES H4>FBD 

4>F<64J<< FDB@5BJ<FB6 ((�&), EF<@G?<DGRM<= 47D974J<R FDB@5BJ<FB6 E 

84?PA9=L9= 4>F<64J<9= H4>FBD4 )479@4A4 < 84?99 E<AF9;B@ 5D48<><A<A4. � E6BR 

BK9D98P, 5D48<><A<A ECBEB5EF6G9F D4EL<D9A<R >DB69ABEAOI EBEG8B6 < 

G69?<K9A<R <I CDBA<J49@BEF<, 6O;O649F CDB8B?:<F9?PAO= 5DBAIBEC4;@, 

EF<@G?<DG9F 7<C9DE9>D9J<R E?<;< 6 8OI4F9?PAOI CGFSI (Oschatz C. et al., 2011). 

�?RK96O@< CDB8GJ9AF4@< (�& S6?SRFES QB;<ABH<?O, 6O89?SSEP <; >BFBDOI CB 

@9I4A<;@G CB?B:<F9?PAB= B5D4FAB= E6S;<, (�& ECBEB5EF6G9F 4>F<64J<< < 

6B6?9K9A<R AB6OI >?9FBKAOI Q?9@9AFB6 6 6BEC4?<F9?PAO= CDBJ9EE (!B6<> �.�., 

2023). #B;8ASS H4;4 4??9D7<K9E>B7B 6BEC4?9A<S, EBCDB6B:84RM4SES 

7<C9DD94>F<6ABEFPR E?<;<EFB= ABE4, >?<A<K9E>< I4D4>F9D<;G9FES CD9B5?484RM9= 

8?<F9?PAB= ;4?B:9AABEFPR ABE4, K<I4A<9@, ;G8B@ (Skoner D.P., 2001). #D< 

C9DE<EF9AJ<< 4??9D79A4 CDB<EIB8<F FD4AEHBD@4J<S CB;8A9= H4;O 4??9D7<K9E>B7B 

6BEC4?9A<S 6 @<A<@4?PAB9 C9DE<EF<DGRM99 6BEC4?9A<9, >BFBDB9 CDBS6?S9FES 

IDBA<;4J<9= CDBJ9EE4 ;4 EK9F J<>?<K9E>B= EF<@G?SJ<< &h-2 ;69A4 <@@GA<F9F4 A4 

84?PA9=LGR CDB8G>J<R IgE < QB;<ABH<?B6 (Pawankar R. et.al., 2005). 
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� >4K9EF69 8?<F9?PAB= CDBF<6B6BEC4?<F9?PAB= C4FB79A9F<K9E>B= 

H4D@4>BF9D4C<< �$, B>4;O64RM9= 6B;89=EF6<9 A4 D4AARR < CB;8ARR H4;O 

4??9D7<K9E>B7B 6BEC4?9A<S, C4J<9AF4@ EB ED98A9FS:9?O@ < FS:9?O@ �$ 

D9>B@9A8B64AB A4;A4K9A<9 <AFD4A4;4?PAOI 7?R>B>BDF<>BEF9DB<8B6 (�A��%) 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). �4 EK9F <A7<5<DB64A<S 

HBEHB?<C4;O �2, EF45<?<;4J<< >?9FBKAOI @9@5D4A, G@9APL9A<S CDBA<J49@BEF< 

>4C<??SDB6, CB846?9A<S 6OD45BF>< J<FB><AB6 �A��% B5?484RF 

CDBF<6B6BEC4?<F9?PAO@ < EBEG8BEG:<64RM<@ 89=EF6<9@ <, E?98B64F9?PAB, 

QHH9>F<6AB EA<:4RF 6OD4:9AABEFP ;4?B:9AABEF< ABE4, ;G84, K<I4A<S < D<ABD9< 

(Benninger M.S. et.al., 2003). �A��% B59EC9K<64RF 6OEB>GR >BAJ9AFD4J<R 

?9>4DEF69AAB7B ED98EF64 6 @9EF4I ?B>4?<;4J<< D9J9CFBDB6 A4 E?<;<EFB= B5B?BK>9 

ABE4, KFB @<A<@<;<DG9F D<E> E<EF9@AOI CB5BKAOI QHH9>FB6 (Cezmi A., Akdis C., 

2015). $9>B@9A8B64AAO9 > A4;A4K9A<R �A��%: @B@9F4;BA, H?GF<>4;BA4 HGDB4F, 

H?GF<>4;BA4 CDBC<BA4F, 5G89EBA<8, 59>?B@9F4;BA. �DB@9 FB7B, D9>B@9A8B64AO > 

CD<@9A9A<R >B@5<A4J<< �A��% E <AFD4A4;4?PAO@< ��# 2-7B CB>B?9A<S: 

H?GF<>4;BA/4;9?4EF<A, @B@9F4;BA/4;9?4EF<A, @B@9F4;BA/B?BC4F48<A (�?<A<K9E><9 

D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). �4> 4?PF9DA4F<6AO9 EI9@O 

H4D@4>BF9D4C<<, A4 3 EFGC9A< @B7GF 5OFP A4;A4K9AO >B@5<A4J<< �A��% E 

E<EF9@AO@< ��# 2-7B CB>B?9A<S < ��&#, >BFBDO9 6 >?<A<K9E><I <EE?98B64A<SI 

GEFGC4?< CB QHH9>F<6ABEF< < >B@C?49AEG H<>E<DB64AAB= >B@5<A4J<<  �A��% E 

<AFD4A4;4?PAO@< ��# 2-7B CB>B?9A<S  (Bousquet J. et al., 2020). 

% J9?PR >GC<DB64A<S ;4?B:9AABEF< ABE4 E<@CFB@4F<K9E>< >BDBF><@ >GDEB@ 

(A9 5B?99 10 8A9=) D4;D9L9AB CD<@9A9A<9 89>BA79EF4AFB6. !4<5B?99 QHH9>F<6AO@ 

< B5?484RM<@ @9APL<@ D<E>B@ 6B;A<>AB69A<S CB5BKAOI QHH9>FB6 S6?S9FES 

CD<@9A9A<9 89>BA79EF4AFB6 6 EBK9F4A<< E <AFD4A4;4?PAO@< ��# (A4CD<@9D, 

8<@9F<A89A + H9A<?QHD<A) (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 

2024). 

#D< EBID4A9A<< 6OD4:9AABEF< E<@CFB@B6 �$, A9E@BFDS A4 489>64FAGR 

F9D4C<R, <?< CD< FS:9?B@ B5BEFD9A<< �$ 6B;@B:AB CD<@9A9A<9 E<EF9@AOI 

7?R>B>BDF<>BEF9DB<8B6 (CD98A<;B?BA, @9F<?CD98A<;B?BA, 89>E4@9F4;BA). 



23 

 

!4;A4K9A<9 QF<I CD9C4D4FB6 D9>B@9A8B64AB >BDBF><@ >GDEB@ 6 E6S;< E 6B;@B:AO@ 

D4;6<F<9@ CB5BKAOI QHH9>FB6 ( 98GA<JOA4 �.!., 2015).  

�?S FS:9?B7B �$ A4 4-B= EFGC9A< F9D4C<< CD9C4D4FB@ 6O5BD4 S6?S9FES 

B@4?<;G@45, >BFBDO= CD98EF46?S9F EB5B= D9>B@5<A4AFAO9 @BAB>?BA4?PAO9 

4AF<F9?4 K9?B69>4 > IgE (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). 

"@4?<;G@45 E6S;O649F E6B5B8AO= IgE 6 EO6BDBF>9, A9 6;4<@B89=EF6GS E IgE, 

A4IB8SM<@<ES A4 >?9F>9. � D9;G?PF4F9 ECBAF4AAB= 8<EEBJ<4J<< IgE < D9J9CFBDB6 

CDB<EIB8<F E6S;O64A<9 B@4?<;G@454 E IgE E 84?PA9=L<@ B5D4;B64A<9@ <@@GAAOI 

>B@C?9>EB6 < <I 6O6989A<9@ <; >DB69ABEAB7B DGE?4 (Chervinsky P. et al., 2003). 

�DB@9 FB7B, >?<A<K9E><= QHH9>F 4AF<-IgE-4AF<F9? 8BEF<749FES ;4 EK9F G@9APL9A<S 

Q>ECD9EE<< FcεRI A4 CB69DIABEF< 54;BH<?B6 < FGKAOI >?9FB> (#46?B64 �.%., 2022).  

� EBBF69FEF6<< E A4J<BA4?PAO@< D9>B@9A84J<S@< 6E9@ C4J<9AF4@ E �$ 

A9B5IB8<@B CDB69EF< EC9J<4?<;<DB64AAB9 4??9D7B?B7<K9E>B9 B5E?98B64A<9 E 

J9?PR 6OS6?9A<S EC9>FD4 E9AE<5<?<;4J<< < CD< BFEGFEF6<< CDBF<6BCB>4;4A<= 

D9L<FP 6BCDBE B CDB6989A<< 4??9D79A-EC9J<H<K9E>B= <@@GABF9D4C<< (�%�&) 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). -HH9>F<6ABEFP 

84AAB7B @9FB84 ?9K9A<S CDB89@BAEFD<DB64A4 6 BFABL9A<< >4> 6;DBE?B=, F4> < 

89FE>B= >B7BDFO C4J<9AFB6 E �$ < ;4>?RK49FES 6 G?GKL9A<< >4K9EF64 :<;A< 

C4J<9AFB6 ;4 EK9F 6OEB><I L4AEB6 6OIB84 6 8?<F9?PAGR A9@98<>4@9AFB;AGR 

D9@<EE<R. �4AAO= <@@GAB?B7<K9E><= @9FB8 A4CD46?9A A4 HBD@<DB64A<9 

FB?9D4AFABEF< < CBEF9C9AAB= 484CF4J<< BD74A<;@4 > 4??9D79AG ;4 EK9F 

@B8<H<>4J<< 6OD45BF>< 4AF<F9? (G@9APL9A<S E<AF9;4 IgE < G69?<K9A<S 

CDB8G>J<< IgG4) (Alvaro-Lozano M. et al., 2020). 

!9E@BFDS A4 L<DB><= 4DE9A4? F9D4C96F<K9E><I 6B;89=EF6<=, <;GK9AAOI < 

6A98D9AAOI 6 CD4>F<>G, QHH9>F<6ABEFP ?9K9A<S �$ G 89F9= < 6;DBE?OI BEF49FES 

A98BEF4FBKAB=. � @AB7BJ9AFDB6B@ <EE?98B64A<<, CDB6989AAB@ 6 �EC4A<< 6 

2011 7., G 52% C4J<9AFB6 E �$ 5O?B GEF4AB6?9AB C?BIB >BAFDB?<DG9@B9 F9K9A<9 

;45B?964A<S A4 HBA9 CDB6B8<@B= H4D@4>BF9D4C<< (Valero A. et al., 2011). 

%BID4ASRFES CDB5?9@O A<;>B7B >B@C?49AE4 < K4EFB <DD4J<BA4?PAOI CB8IB8B6 

6D4K9= > 6989A<R F4><I C4J<9AFB6 (Passalacqua, G. et al., 2020; Bousquet J., Anto 
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J.M. et al., 2023). !B6O9 A4GKAO9 84AAO9 B C4FB79A9F<K9E>B= < H9ABF<C<K9E>B= 

79F9DB79AABEF< �$, D4;ABB5D4;<< C4J<9AFE><I @B89?9= CB6989A<S G>4;O64RF A4 

6B;@B:ABEFP < A9B5IB8<@BEFP D4;D45BF>< <A8<6<8G4?<;<DB64AAOI < 

C9DEBA4?<;<DB64AAOI 4?7BD<F@B6 F9D4C<< C4J<9AFB6 E 84AAO@ ;45B?964A<9@ 

(Cheng M., 2024). 

 

 

1.3 (4D@4>BQC<89@<B?B7<S 4??9D7<K9E>B7B D<A<F4 
 

 

 

$4;D45BFK<>< @9:8GA4DB8AOI < BF9K9EF69AAOI >BAE9AEGEB6 CB ?9K9A<R �$ 

HBD@G?<DGRF E6B< D9>B@9A84J<<, BC<D4SEP A4 CD<AJ<CO 8B>4;4F9?PAB= 

@98<J<AO, B5B5M4S 6O6B8O 8BEFGCAOI $�� < @9F44A4?<;B6 (!9A4L964 !. ., 

2018). % 2010 7B84 ARIA EF4?4 C9D6O@ DG>B6B8EF6B@ CB ?9K9A<R 4??9D7<K9E><I 

;45B?964A<=, >BFBDB9 <ECB?P;B64?B @9FB8 BJ9A>< 8BEFB69DABEF< 8B>4;4F9?PEF6 

(<;69EFAO= >4> >4K9EF6B 8B>4;4F9?PEF6 <?< G69D9AABEFP 6 BJ9A>4I QHH9>F4) < E<?O 

D9>B@9A84J<= 6 B5?4EF< ;8D46BBID4A9A<S 59; 6?<SA<S >B@@9DK9E><I BD74A<;4J<= 

3 CB8IB8 GRADE (Grading of Recommendations Assessment, Development and 

Evaluation) (Guyatt G. et al, 2011). �4 25 ?9F CB;<J<< Q>EC9DFB6 @AB7B>D4FAB 

GFBKAS?<EP, 4 @AB7<9 >4D8<A4?PAB C9D9E@4FD<64?<EP. (-� CB;6B?SRF CDBE?98<FP 

6A98D9A<9 QF<I <;@9A9A<= 6 D94?PAGR >?<A<K9E>GR CD4>F<>G, 4 F4>:9 8BCB?A<FP 

84AAO9, CB?GK9AAO9 6 $��, D9;G?PF4F4@< CB BJ9A>9 QHH9>F<6ABEF< < 59;BC4EABEF< 

F9D4C96F<K9E><I 6@9L4F9?PEF6 A4 A9EF4A84DF<;<DB64AAB= 6O5BD>9 C4J<9AFB6 E 

�$. 

$94?PA4S >?<A<K9E>4S CD4>F<>4 A4;A4K9A<= H4D@4>BF9D4C<< 4??9D7<K9E>B7B 

D<A<F4 79F9DB79AA4 < ;46<E<F BF EC9J<4?PABEF< ?9K4M97B 6D4K4, 6B;D4EF4 C4J<9AF4 

< 97B >B@C?49AFABEF< (Bousquet J. et al., 2023). #4J<9AF4@ E C9DE<EF<DGRM<@ �$ 

FD95GRFES 8?<F9?PAO9 >GDEO CDBF<6B6BEC4?<F9?PAB= < CDBF<6B4??9D7<K9E>B= 

F9D4C<<, AB DS8 5B?PAOI GFD4K<649F >B@C?49AE CBE?9 >GC<DB64A<S BEFDOI 

E<@CFB@B6 �$ (Belhassen M. et al., 2022). "EB59AAB K4EFB QFB A45?R849FES 6 
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CB8DBEF>B6B@ < @B?B8B@ 6B;D4EF9, >B784 DB8<F9?< C9D9EF4RF >BAFDB?<DB64FP 

CD<9@ ?9>4DEF69AAOI CD9C4D4FB6 (Jones G. et al., 2024). 

$4A99 CDB6989AAO9 @9:8GA4DB8AO9 QC<89@<B?B7<K9E><9 < 

H4D@4>BQC<89@<B?B7<K9E><9 <EE?98B64A<S 4??9D7<K9E>B7B D<A<F4 

CDB89@BAEFD<DB64?< 5B?PLGR 64D<4F<6ABEFP 84AAOI, KFB E6S;4AB E D4;?<K<S@< 6 

E<EF9@4I ;8D46BBID4A9A<S, EFDG>FGD9 H4D@4J96F<K9E>B7B DOA>4 < EF4A84DF4I 

B>4;4A<S @98<J<AE>B= CB@BM< 6 D4;AOI EFD4A4I (Vieira R.J. et al., 2022). #BQFB@G 

BEB5O= <AF9D9E < CB?P;G 8?S CD4>F<K9E>B7B ;8D46BBID4A9A<S CD98EF46?SRF 

?B>4?PAO9 @BA<FBD<A7B6O9 <EE?98B64A<S, >BFBDO9 CB;6B?SRF BJ9A<FP 

H4D@4>BQC<89@<B?B7<K9E>GR E<FG4J<R 6 8<A4@<>9 E J9?PR D4;D45BF>< @9D CB 99 

84?PA9=L9= BCF<@<;4J<<.  

 B5<?PAO9 CD<?B:9A<S >BAFDB?S F9K9A<S < H4D@4>BF9D4C<< D4;?<KAOI 

;45B?964A<= G C4J<9AF4 @B7GF EF4FP J9AAO@ <EFBKA<>B@ 

H4D@4>BQC<89@<B?B7<K9E><I 84AAOI 6 D94?PAOI GE?B6<SI CD<@9A9A<S F9D4C<<, 

D9>B@9A8B64AAB= EC9J<4?<EF4@< ;8D46BBID4A9A<S. % 2015 7. 6 30 EFD4A4I �6DBCO 

5O? ;4CGM9A CDB9>F CB <ECB?P;B64A<R C4J<9AF4@< E �$ @B5<?PAB7B CD<?B:9A<S 

MASK-air®, >BFBDB9 6>?RK49F 6 E95S 9:98A96AO= @BA<FBD<A7 6OD4:9AABEF< 

E<@CFB@B6 �$ < <ECB?P;B64A<S ?9>4DEF69AAOI ED98EF6 (Sousa-Pinto B. et al., 2024). 

�A4?<; 84AAOI 30 000 C4J<9AFB6, A4>BC?9AAO= ;4 10 ?9F D94?<;4J<< QFB= 

CDB7D4@@O, CB;6B?<? GEF4AB6<FP 6OEB>GR 79F9DB79AABEFP K4EFBFO < EFDG>FGDO 

CD<@9A9A<S D4;?<KAOI, A4<5B?99 L<DB>B <ECB?P;G9@OI C9DBD4?PAOI H1-

4AF<7<EF4@<AAOI CD9C4D4FB6 (J9F<D<;<A4, ?96BJ9F<D<;<A4, H9>EBH9A48<A4, 

?BD4F48<A4 < 89;?BD4F48<A4) (Vieira, Rafael J. et al., 2022) @9:8G 96DBC9=E><@< 

EFD4A4@<. $9;G?PF4FO 8DG7B7B <EE?98B64A<S CB 84AAO@ MASK-air®-@BA<FBD<A74, 

<;GK4RM97B EBEFBSA<9 13 122 C4J<9AFB6 E �$ 6 F9K9A<9 222024 8A9= A45?R89A<S, 

CDB89@BAEFD<DB64?<, KFB C9DBD4?PAO9 H1-4AF<7<EF4@<AAO9 CD9C4D4FO 5O?< 

A4<5B?99 D4ECDBEFD4A9AAO@< ?9>4DEF69AAO@< ED98EF64@< 8?S @BAB- < 

>B@5<A<DB64AAOI D9:<@B6 ?9K9A<S (Sousa-Pinto B. et al., 2022). #D< 

<ECB?P;B64A<< 84AAOI MASK-air® EF4?B 6B;@B:AO@ >B?<K9EF69AAB BJ9A<FP 

6?<SA<9 4??9D7<K9E><I ;45B?964A<= A4 >4K9EF6B :<;A<, GK95G < 
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CDB<;6B8<F9?PABEFP FDG84 (Sousa-Pinto B. et al., 2024). *<HDB64S C?4FHBD@4 

MASK-air 6 A4EFBSM<= @B@9AF 6>?RK49F C4J<9AFB6 FB?P>B E CB8DBEF>B6B7B 

6B;D4EF4 (Vieira R.J. et al., 2024). "5 QC<89@<B?B7<< < H4D@4>BQC<89@<B?B7<< �$ G 

89F9= 5B?99 @?48L<I 6B;D4EFAOI 7DGCC @B:AB EG8<FP FB?P>B CB D9;G?PF4F4@ 

A9@AB7BK<E?9AAOI >?4EE<K9E><I CDBEC9>F<6AOI < D9FDBEC9>F<6AOI 

<EE?98B64A<=. � $BEE<=E>B= (989D4J<< 4A4?B7<KAO9 MASK-air® J<HDB6O9 

<AEFDG@9AFO 8<EF4AJ<BAAB7B @BA<FBD<A74 >?<A<K9E><I < 

H4D@4>BQC<89@<B?B7<K9E><I 84AAOI L<DB>B7B 6A98D9A<S A4 E97B8ASLA<= 89AP A9 

CB?GK<?< 66<8G BFEGFEF6<S BF9K9EF69AAOI 4A4?B7B6. 

� $BEE<=E>B= (989D4J<< (-� F9D4C<< �$ ABESF <A<J<4F<6AO= I4D4>F9D, 

CDB6B8SFES CD9<@GM9EF69AAB G 6;DBE?OI C4J<9AFB6, CD<K9@ A9D97G?SDAB, CB 

E4@BEFBSF9?PAB D4;D45BF4AAO@ 8<;4=A4@, KFB ;4FDG8AS9F EBCBEF46?9A<9 <I 

D9;G?PF4FB6 @9:8G EB5B=. � B8AB@ <; CBE?98A<I BCG5?<>B64AAOI D97<BA4?PAOI 

(%4D4FB6E>4S B5?4EFP, 2012) H4D@4>BQC<89@<B?B7<K9E><I <EE?98B64A<= 5O?B 

GEF4AB6?9AB, KFB G 86% 6;DBE?OI C4J<9AFB6 E CO?PJ96B= 4??9D7<9= E<@CFB@O 

D<A<F4 ABE<?< C9DE<EF<DGRM<= I4D4>F9D, ED98A9FS:9?B9/FS:9?B9 F9K9A<9 �$ 

5O?B GEF4AB6?9AB G 82% 5B?PAOI. �A4?<; F<C<KAOI F9D4C96F<K9E><I CB8IB8B6 

GEF4AB6<?, KFB CB?<CD47@4;<S BF@9K4?4EP G 33,3% C4J<9AFB6, >BFBDO9 CB?GK4?< 3 

<  5B?99 ?9>4DEF69AAOI CD9C4D4F4 CB CB6B8G 84AAB=  4??9D7BC4FB?B7<<. #D< QFB@ 

15,6% C4J<9AFB6 6BB5M9 A9 CB?GK4?< ?9K9A<S. "F@9K4?4EP 6OEB>4S K4EFBF4 

A4;A4K9A<S FBC<K9E><I 89>BA79EF4AFB6 (54,6%) CD< 69EP@4 D98>B= K4EFBF9 

A4;A4K9A<S FBC<K9E><I 4AF<7<EF4@<AAOI CD9C4D4FB6 (7,6%). �5EB?RFAO@< 

?<89D4@< CB K4EFBF9 A4;A4K9A<S S6?S?<EP E<EF9@AO9 4AF<7<EF4@<AAO9 CD9C4D4FO 

6FBDB7B CB>B?9A<S (70,6%) < FBC<K9E><9 >BDF<>BEF9DB<8O (48,7%) 

(�EF4HP964 !.�., 2012). 

� C98<4FD<K9E>B= CBCG?SJ<< K4EFB E4@< C4J<9AFO <?< <I DB8<F9?< 

<A<J<<DGRF A4K4?B, BCD989?SRF CDB8B?:<F9?PABEFP <?< C9D9E@4FD<64RF 

F9D4C<R �$ E4@BEFBSF9?PAB, <?< CB EB69FG H4D@4J96F<K9E>B7B D45BFA<>4, <?< CB8 

6B;89=EF6<9@ D9>?4@O (�B;G?<A4 �.�., 2014). #D98CBKF9A<9 K4EFB BF849FES 

E<@CFB@4F<K9E><@ CD9C4D4F4@ E 5OEFDO@ D4;6<F<9@ QHH9>F4 (4AF<7<EF4@<AAO9 
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CD9C4D4FO, 89>BA79EF4AFO) E E4@BEFBSF9?PAO@ D97G?<DB64A<9@ 

CDB8B?:<F9?PABEF< ?9K9A<S ('@4DB6 '., 2024). #9DEC9>F<64 <ECB?P;B64A<S 

C4FB79A9F<K9E>B= F9D4C<< �$ FBC<K9E><@< 7?R>B>BDF<>BEF9DB<84@< 

6BECD<A<@49FES DB8<F9?S@< A4EFBDB:9AAB < @<A<@<;<DG9FES <;-;4 EGM9EF6GRM9= 

G @AB7<I <; A<I «EF9DB<8BHB5<<» (�G?74>B64 �.�., 2017; �E@4AB6 �.�., 2011). 

%>?48O64RM4SES E<FG4J<S 6?<S9F A4 D9;G?PF4FO ?9K9A<S �$ 3 A9 CB;6B?S9F 

8B5<FPES >BAFDB?<DG9@B7B F9K9A<S �$, EA<:49F >4K9EF6B :<;A< C4J<9AFB6, 

CB6OL49F D<E>< CDB7D9EE<DB64A<S < H<A4AEB6B9 5D9@S ;45B?964A<S (�G?74>B64 

�.�., 2017).  

C4@O@ >DGCAO@ BF9K9EF69AAO@ @AB7BJ9AFDB6O@ 

H4D@4>BQC<89@<B?B7<K9E><@ <EE?98B64A<9@ G 89F9= E 4??9D7<K9E><@ D<A<FB@ 

S6?S9FES CDB9>F «�%#��&-2001» (�AF<4??9D7<K9E><9 %D98EF64 6 #98<4FD<K9E>B= 

CD4>F<>9). $9;G?PF4FO 84AAB7B <EE?98B64A<S, 6 >BFBDB9 5O?B 6>?RK9AB 14 J9AFDB6 

<; D4;?<KAOI D97<BAB6 $BEE<<, CDB89@BAEFD<DB64?< L<DB>B9 <ECB?P;B64A<9 !1-

5?B>4FBDB6 7<EF4@<AB6OI D9J9CFBDB6 1 CB>B?9A<S (14,84%) < >DB@B7?<>4F4 

(36,93%), A<;>GR K4EFBFG A4;A4K9A<S �A��% (20,37%) < ��# 2-7B CB>B?9A<S 

(27,53%), K4EFB9 A9EB5?R89A<9 D9>B@9A84J<= CB EFGC9AK4FB@G CB8IB8G > F9D4C<< 

�$ (#9FDB6 �.�. < 8D., 2001). � 5B?99 CB;8A9@ (2015) H4D@4>BQC<89@<B?B7<K9E>B@ 

<EE?98B64A<< 5O?B GEF4AB6?9AB, KFB 6 F9D4C<< 4??9D7<K9E>B7B D<A<F4 G 89F9= 

6D4K4@<-4??9D7B?B74@< 6 �?F4=E>B@ >D49 EBID4AS?4EP 4A4?B7<KA4S CDB5?9@4 3 G 

92,1% C4J<9AFB6 BFEGFEF6B64?< D9>B@9A84J<< EFGC9AK4FB7B CB8IB84 > F9D4C<< �$, 

CD< QFB@ A4<5B?99 K4EFB 89FS@ A4;A4K4?<EP 4AF<7<EF4@<AAO9 CD9C4D4FO 2-7B 

CB>B?9A<S (97,9%) < <AFD4A4;4?PAO9 7?R>B>BDF<>BEF9DB<8O (87,3%), 6 QF<I 

7DGCC4I ?<89D4@< 5O?< J9F<D<;<A (39,7%) < @B@9F4;BA4 HGDB4F (62,4%) 

EBBF69FEF69AAB (,4IB64 !.�., 2015). 

� E6S;< EB ;A4K<F9?PAB= D4ECDBEFD4A9AABEFPR �$ 6 �B?7B7D48E>B= B5?4EF< 

(>4> < 6 J9?B@ CB $BEE<<), L<DB><@ D97<BA4?PAO@ EC9>FDB@ CO?PJ96B= 

E9AE<5<?<;4J<< >B??9>F<6 �B?7B7D48E>B7B 7BEG84DEF69AAB7B @98<J<AE>B7B 

GA<69DE<F9F4 A4 CDBFS:9A<< CBE?98A<I 20 ?9F CDB6B8<F 

H4D@4>BQC<89@<B?B7<K9E><= @BA<FBD<A7 A4;A4K9A<S ?9>4DEF69AAOI ED98EF6 8?S 
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?9K9A<S �$ G 89F9= A4 F9DD<FBD<< B5?4EF< (%BEBAA4S !.�., 2001; 

,<L<@BDB6 �.!., 2009). $9;G?PF4FO QF<I <EE?98B64A<= CDB89@BAEFD<DB64?< 

@AB:9EF6B A9EBBF69FEF6<= D94?PAB= >?<A<K9E>B= CD4>F<>< 6989A<S C4J<9AFB6 E 

�$ @9:8GA4DB8AO@ < A4J<BA4?PAO@ >?<A<K9E><@ D9>B@9A84J<S@, 4>FG4?PAO@ A4 

@B@9AF CDB6989A<S <EE?98B64A<=. � (-� 2009 7B84 5O?B 6OS6?9AB A9B5BEAB64AAB 

K4EFB9 (22,4 %) A4;A4K9A<9 4AF<7<EF4@<AAOI CD9C4D4FB6 C9D6B7B CB>B?9A<S 

(I?BDBC<D4@<A, >?9@4EF<A, @957<8DB?<A), KFB S6?S?BEP A9J9?9EBB5D4;AO@ 

EB7?4EAB 89=EF6GRM<@ >?<A<K9E><@ D9>B@9A84J<S@ (,<L<@BDB6 �.!., 2011). 

#D< QFB@ D9:9 6E97B A4;A4K4?<EP A4<5B?99 QHH9>F<6AO9 < C4FB79A9F<K9E>< 

B5BEAB64AAO9 <AFD4A4;4?PAO9 7?R>B>BDF<>BEF9DB<8O (H?GF<>4;BA, @B@9F4;BA, 

5G89EBA<8, 59>?B@9F4;BA), 4 8?<F9?PABEFP <I >GDEB6B= F9D4C<< B>4;4?4EP 

A98BEF4FBKAB= G 45% C4J<9AFB6. 'K<FO64S 8BEFGCABEFP QF<I CD9C4D4FB6 6 

4CF9KAB= E9F<, 6OS6?9AAO9 H4>FO A9D4J<BA4?PAB= H4D@4>BF9D4C<< �$ G>4;O64?< 

A4 A<;>GR BE698B@?9AABEFP 6D4K9= B EB6D9@9AAOI 4?7BD<F@4I 8<47ABEF<>< < 

H4D@4>BF9D4C<< �$ G 89F9= <?< B A9:9?4A<< 6A98DSFP <I 6 E6BR CD4>F<>G 

(,<L<@BDB6 �.!., 2009). 

% 2011 7B84 A4 F9DD<FBD<< �B?7B7D48E>B= B5?4EF< <EE?98B64A<=, 

CBE6SM9AAOI <;GK9A<R H4D@4>BQC<89@<B?B7<< �$, A9 CDB6B8<?BEP. #D< QFB@ ;4 

CDBL98L99 6D9@S A9B8AB>D4FAB C9D9E@4FD<64?<EP < 8BCB?AS?<EP >4> 

@9:8GA4DB8AO9 >BAE9AEGEO, F4> < BF9K9EF69AAO9 >?<A<K9E><9 D9>B@9A84J<< 

(ARIA, 2024; �?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). % SA64DS 

2025 7B84 6EFGC<?< 6 E<?G <;@9A9A<S (989D4?PAB7B ;4>BA4 N 323-(� BF 21.11.2011 

«"5 BEAB64I BID4AO ;8BDB6PS 7D4:84A 6 $BEE<=E>B= (989D4J<<», EB7?4EAB 

>BFBDO@ @98<J<AE><9 BD74A<;4J<< C9D9L?< > B>4;4A<R @98<J<AE>B= CB@BM< A4 

BEAB69 D4;D45BF4AAOI < GF69D:89AAOI >?<A<K9E><I D9>B@9A84J<=. �E9 

6OL9C9D9K<E?9AAO9 <;@9A9A<S, 4 F4>:9 8<A4@<KAB9 D4;6<F<9 H4D@4J96F<K9E>B7B 

DOA>4 ?9>4DEF69AAOI CD9C4D4FB6 8?S ?9K9A<S �$ 8<>FGRF A9B5IB8<@BEFP 

CDB6989A<S BK9D98AB7B (-� E J9?PR @BA<FBD<A74 E<FG4J<< A4;A4K9A<S 

H4D@4>BF9D4C<< CD< �$ G 89F9= 6 D94?PAB= >?<A<K9E>B= CD4>F<>9.  
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1.4 �AF<7<EF4@<AAO9 CD9C4D4FO 6 F9D4C<< 4??9D7<K9E>B7B D<A<F4 
 

 

 

"8A<@ <; 64:A9=L<I @98<4FBDB6 6BEC4?9A<S 6 C4FB79A9;9 �$ S6?S9FES 

7<EF4@<A, 6OE6B5B:89A<9 >BFBDB7B CDB<EIB8<F 6E?98EF6<9 897D4AG?SJ<< FGKAOI 

>?9FB> E C9D6OI @<AGF CBE?9 >BAF4>F4 E 4??9D79AB@ (Cezmi A., Akdis C., 2015). 

�<EF4@<A, E6S;O64SEP E H1-7<EF4@<AB6O@< D9J9CFBD4@<, 6O;O649F 

64;B8<?4F4J<R, G69?<K9A<9 CDBA<J49@BEF< EBEG8B6, EF<@G?<DG9F E9>D9J<R E?<;< 

< 4>F<64J<R A9D6AOI B>BAK4A<= (Mahdy A.M. et al., 2014). &4>B= @9I4A<;@ 

A4DGL9A<S EFDG>FGDO FGKAOI >?9FB> EBBF69FEF6G9F D4AA9= H4;9 6BEC4?9A<S �$, 

D4;6<64RM9=ES 6 F9K9A<9 A9E>B?P><I @<AGF BF @B@9AF4 >BAF4>F4 E 4??9D79AB@ < 

8?SM9=ES 8B 4-6 K4EB6. � QFBF C9D<B8 G C4J<9AFB6 A45?R84RFES >?<A<K9E><9 

CDBS6?9A<S D<ABD9<, ;G84 6 CB?BEF< ABE4 < K<I4A<S (�GM<A �.%., 2020). % J9?PR 

6B;89=EF6<S A4 84AAB9 ;69AB C4FB79A9;4 ��# CB?GK<?< L<DB>B9 CD<@9A9A<9 6 

F9D4C<< �$ (!B6<> �.�., 2023).  

!4 E97B8ASLA<= 89AP <89AF<H<J<DB64AB K9FOD9 F<C4 7<EF4@<AB6OI 

D9J9CFBDB6: H1, H2, H3 < H4 (%9?<@;SAB64 �.$. < 8D., 2014). �O?B GEF4AB6?9AB, KFB 

H1-D9J9CFBDO Q>ECD9EE<DGRFES 6B @AB7<I F>4ASI < >?9F>4I (A9D6AO9 < 

QA8BF9?<4?PAO9 >?9F><, EBEG8<EFO9 7?48>B@OL9KAO9 >?9F><, D9EC<D4FBDAO= 

QC<F9?<=, 79C4FBJ<FO, 89A8D<FAO9 >?9F><, ?<@HBJ<FO < 8D.) < BF69K4RF A9 FB?P>B 

;4 BEFDB9 < IDBA<K9E>B9 4??9D7<K9E>B9 6BEC4?9A<9, AB < ;4 <@@GABD97G?SFBDAB9 

89=EF6<9 7<EF4@<A4 (Waller D. et al., 2022; Kenakin T.P., 2022).   

�BEFGCAO9 E 1940-I 7B8B6, ��# S6?SRFES BEAB6AO@< @9FB84@< ?9K9A<S 

4??9D7<K9E><I EBEFBSA<=, F4><I >4> 4??9D7<K9E><= D<A<F < >D4C<6A<J4 (Linton S. 

et al., 2023). %4@O9 D4AA<9 4AF<7<EF4@<AAO9 CD9C4D4FO <@9RF EIB8AGR 

I<@<K9E>GR EFDG>FGDG E 7<EF4@<AB@, CBQFB@G A<;>B E9?9>F<6AO 6 BFABL9A<< !1-

D9J9CFBDB6, <@9RF F4>:9 6OEB>B9 EDB8EF6B > @GE>4D<AB6O@, 

E9DBFBA<A9D7<K9E><@, 4?PH4-48D9A9D7<K9E><@ D9J9CFBD4@, 8DG7<@ F<C4@ 
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7<EF4@<AB6OI D9J9CFBDB6 < > >4?<96O@ >4A4?4@ >4D8<B@<BJ<FB6, KFB CD<6B8<F > 

D4;6<F<R K4EFOI CB5BKAOI QHH9>FB6 (;4CBD, EGIBEFP 6B DFG < A9K9F>BEFP ;D9A<S, 

>4D8<BFB>E<K9E><9 QHH9>FO) (Lieberman P. et al., 2011).  

% J9?PR CB6OL9A<S 59;BC4EABEF< < QHH9>F<6ABEF< ��# 6 84?PA9=L9@ 5O?< 

D4;D45BF4AO < 6A98D9AO 6 >?<A<K9E>GR CD4>F<>G @AB7BK<E?9AAO9 ��#, 

BF?<K4RM<9ES 8DG7 BF 8DG74 E9?9>F<6ABEFPR > D4;?<KAO@ F<C4@ >?9FBKAOI 

D9J9CFBDB6, ECBEB5ABEFPR CDBA<>4FP K9D9; 79@4FBQAJ9H4?<K9E><= 54DP9D, 

@9F45B?<;@B@ (Golightly L.K. et al., 2005). !4 BEAB64A<< H4D@4>B><A9F<K9E><I < 

H4D@4>B8<A4@<K9E><I C4D4@9FDB6 ��# >?4EE<H<J<DGRFES A4 4AF<7<EF4@<AAO9 

CD9C4D4FO C9D6B7B CB>B?9A<S (��# 1-7B CB>B?9A<S) < 4AF<7<EF4@<AAO9 CD9C4D4FO 

6FBDB7B CB>B?9A<S (��# 2-7B CB>B?9A<S) (Hermelingmeier K.E. et al., 2012).  

��# 1-7B CB>B?9A<S <@9RF A<;>GR 6AGFD<7DGCCB6GR < @9:7DGCCB6GR 

D9J9CFBDAGR E9?9>F<6ABEFP, BA< ?<CBH<?PAO < CDBA<>4RF K9D9; 

79@4FBQAJ9H4?<K9E><= 54DP9D, CBQFB@G 5?B><DGRF 7<EF4@<AB6O9 D9J9CFBDO 

A9=DBAB6 < B5?484RF CBF9AJ<4?B@ CB846?SFP J9AFD4?PAGR A9D6AGR E<EF9@G, 

6O;O64FP CE<IB@BFBDAO9 A4DGL9A<S, EBA?<6BEFP, >B@4FB;AB9 EBEFBSA<9 (�9CC9 !. 

�., 2015). #9D98B;<DB6>4 ��# 1-7B CB>B?9A<S @B:9F CD<69EF< > 

4AF<IB?<A9D7<K9E><@ QHH9>F4@, F4><@ >4> ?<IBD48>4, CD<?<6O, F4I<>4D8<S, 

7<CBFBA<S, EG8BDB7<, EBA?<6BEFP, 89?<D<=, @<8D<4;, ;489D:>4 @BK<, G7A9F9A<9 

8OI4A<S < >B@4 (Del Cuvillo A. et al., 2006). �I <ECB?P;B64A<9 6 >?<A<K9E>B= 

CD4>F<>9 E6S;4AB E CB6OL9AAB= E984J<9=, EA<:9A<9@ >4K9EF64 EA4, EA<:9A<9@ 

GEC9649@BEF< 6 L>B?9 <?< CDB8G>F<6ABEF< A4 D45BF9, 4 F4>:9 E CB6OL9AAB= 

EBA?<6BEFPR, KFB CD<6B8<F > >4F4EFDBH4@ A4 FD4AECBDF9 (Ravera S. al., 2006).  

� 2001 7B8G 7DGCC4 @9:8GA4DB8AOI Q>EC9DFB6 CD<;A4?4 A9J9?9EBB5D4;AO@ 

<ECB?P;B64A<9 ��# 1-7B CB>B?9A<S 8?S 54;<EAB= F9D4C<< �$ <;-;4 A974F<6AB7B 

6?<SA<S A4 >4K9EF6B :<;A<, 6OEB><I D<E>B6 A95?47BCD<SFAOI EB5OF<= < 

GE>B?P;4A<S QHH9>F4 (F4I<H<?4>E<S), CD98?B:<?4 B7D4A<K<FP L<DB>B9 

<ECB?P;B64A<9 ��# 1-7B CB>B?9A<S 6 >?<A<K9E>B= CD4>F<>9 6 CB?P;G 5B?99 

59;BC4EAOI < EBCBEF46<@OI CB QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S, 
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D9>B@9A8B64?4 B7D4A<K<FP 59;D9J9CFGDAO= BFCGE> ��# 1-7B CB>B?9A<S 

(Church M.K. et al., 2010; Fein M.N. et al., 2019). 

%D46A<F9?PAO9 >?<A<K9E><9 <EE?98B64A<S CDB89@BAEFD<DB64?< 

A9BECBD<@O9 H4D@4>B><A9F<K9E><9 < H4D@4>B8<A4@<K9E><9 CD9<@GM9EF64 < 

?GKL<@ CDBH<?9@ 59;BC4EABEF< ��# 2-7B CB>B?9A<S (del Cuvillo A. et al., 2006). 

��# 2-7B CB>B?9A<S CB @9I4A<;@G E6B97B 89=EF6<S BFABESFES > B5D4FAO@ 

47BA<EF4@ 7<EF4@<A4, C9D96B8SF 54?4AE D9J9CFBDB6 6 A94>F<6AB9 EBEFBSA<9 <, >4> 

E?98EF6<9, EA<:4RF <I >BAEF<FGF<6AGR 4>F<6ABEFP (Church M.K. et al., 2004). ��# 

2-7B CB>B?9A<S CD9CSFEF6GRF 89=EF6<R 7<EF4@<A4 A4 B>BAK4A<S KG6EF6<F9?PAOI 

A9D6B6, C4D4E<@C4F<K9E>B= D9H?9>FBDAB= EF<@G?SJ<< :9?9;<EFOI 6O89?9A<=, 

64;B8<?4F4J<< < CB6OL9A<R CBEF>4C<??SDAB= CDBA<J49@BEF<, QHH9>F<6AB 

EA<@4S BEAB6AO9 E<@CFB@O A9@98?9AAB= H4;O �$, F4><9 >4> ;G8 6 ABEG, K<I4A<9, 

D<ABD9R < E6S;4AAO9 E A<@< 7?4;AO9 E<@CFB@O. % 8DG7B= EFBDBAO, ��# 2-7B 

CB>B?9A<S B>4;O64RF A9;A4K<F9?PAB9 6?<SA<9 A4 ;4?B:9AABEFP ABE4, I4D4>F9DAO= 

E<@CFB@ CB;8A9= EF48<< ;45B?964A<S. � 8BCB?A9A<9 > QF<@ 89=EF6<S@ BA< 

BFD<J4F9?PAB D97G?<DGRF A4;4?PAB9 4??9D7<K9E>B9 6BEC4?9A<9, EA<:4S 

Q>ECD9EE<R 6BEC4?<F9?PAOI J<FB><AB6, @B?9>G? 4879;<< < 4>F<64J<R 

QC<F9?<4?PAOI >?9FB>, QB;<ABH<?B6, 54;BH<?B6, FGKAOI >?9FB> < &->?9FB> 

(Golightly L.K. et al., 2005).  

� EBBF69FEF6<< E 89=EF6GRM<@< >?<A<K9E><@< D9>B@9A84J<S@< 6 $( 

D4;D9L9AO 8?S A4;A4K9A<S C4J<9AF4@ E �$ 6BE9@P  !! ��# 2-7B CB>B?9A<S 8?S 

C9DBD4?PAB7B CD<9@4 (J9F<D<;<A, ?96BJ9F<D<;<A, ?BD4F48<A, 89;?BD4F48<A, 

H9>EBH9A48<A, Q54EF<A, 5<?4EF<A, DGC4F48<A), <I >?<A<>B-H4D@4>B?B7<K9E><9 

I4D4>F9D<EF<>< BC<E4AO 6 F45?<J9 1.1. 
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&45?<J4 1.1 3 �?<A<>B-H4D@4>B?B7<K9E><9 I4D4>F9D<EF<>< 
4AF<7<EF4@<AAOI CD9C4D4FB6 2 CB>B?9A<S 

 !! 

�B;D4EFAO9 
B7D4A<K9A<S 

(1) 

T1/2, K4EO 
(1) 

 

%DB8EF6B > 
D9J9CFBDG, 

Ki (nM) 

(1; 2) 

#DB?9>4DEF6B, 
84/A9F (1) 

�4ASFBEFP 
D9J9CFBDB6, % 

(2) 

�4ASFBEFP 
D9J9CFBDB6  
6 7B?B6AB@ 
@B;79, % 

(E984J<S) 
(3; 4) 

4 K 24 K 

*9F<D<;<A 8B 6 @9ESJ96 7-10 6 A9F 90 57 

>20% 

(G@9D9AAB 
E984F<6AO=) 

�96BJ9F<D<;<A 8B 2 ?9F 7-10 3 A9F 90 57 
<20% (A9 
E984F<6AO=) 

�BD4F48<A 8B 2 ?9F 3-20 4 
84 

(CYP3A4) 
- - 

<20% (A9 
E984F<6AO=) 

�9;?BD4F48<A 8B 6 @9ESJ96 20-30 0,4 A9F 71 43 
<20% (A9 
E984F<6AO=) 

(9>EBH9A48<A 8B 6 ?9F 11-15 10 A9F 95 12 
<20% (A9 
E984F<6AO=) 

-54EF<A 8B 12 ?9F 15-19 3 
84 

(CYP3A4) 
- - 

<20% (A9 
E984F<6AO=) 

�<?4EF<A 8B 12 ?9F 14,5 2 A9F - 60 
<20% (A9 
E984F<6AO=) 

$GC4F48<A 8B 12 ?9F 6 1 
84 

(CYP3A4) 
90 - 

<20% (A9 
E984F<6AO=) 

 

#D<@9K4A<9: 13 https://grls.rosminzdrav.ru/; 2 3 Gillard M. et al., 2005;  

3 3 Fukasawa T. et al., 2022; 4 3 Kawauchi H. et al., 2019. 

 

�BEFB69DAB GEF4AB6?9AB, KFB ��# 2-7B CB>B?9A<S E6S;O64RFES E H1-

D9J9CFBD4@< CBED98EF6B@ 5B?99 E<?PAB= E6S;O64RM9= QAFDBC<<, K9@ ��# 1-7B 

CB>B?9A<S (Hishinuma S. et al., 2014). &4>:9 5O?B B5A4DG:9AB, KFB ��# 2-7B 

CB>B?9A<S 89@BAEFD<DGRF 5B?PLGR CDB8B?:<F9?PABEFP 89=EF6<S 5?47B84DS 5B?99 

8?<F9?PAB@G 6D9@9A< G89D:4A<S A4 H1-D9J9CFBD4I (Kanamitsu  K et al., 2017, 

Bosma  R.et al., 2017). &4><@ B5D4;B@, ><A9F<K9E><9 C4D4@9FDO E6S;O64A<S ��# E 

D9J9CFBD4@< 64:AO 8?S BCD989?9A<S <I QHH9>F<6ABEF< in vivo.  

https://grls.rosminzdrav.ru/
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#B E6B9= I<@<K9E>B= EFDG>FGD9 ��# 2-7B CB>B?9A<S E<?PAB D4;?<K4RFES, 

CBQFB@G @9:8G CD9C4D4F4@< 6FBDB7B CB>B?9A<S F4>:9 EGM9EF6GRF ;A4K<@O9 

BF?<K<S CB E<?9 < 8?<F9?PABEF< E6S;O64A<S H1-D9J9CFBDB6, KFB BCD989?S9F <I 

H4D@4>B8<A4@<K9E><9 < H4D@4>B><A9F<K9E><9 BEB59AABEF< (Akimoto H., 2021). 

�; B8B5D9AAOI 8?S F9D4C<< �$ ��# 2-7B CB>B?9A<S ?BD4F48<A, Q54EF<A < 

DGC4F48<A S6?SRFES CDB?9>4DEF64@<, CBQFB@G <I H4D@4>B?B7<K9E><= QHH9>F G 

>BA>D9FAB7B C4J<9AF4 ;46<E<F BF 4>F<6ABEF< H9D@9AFB6 C9K9ABKAB= 

5<BFD4AEHBD@4J<< < FD95G9F GK9F4 EBCGFEF6GRM<I ;45B?964A<= C9K9A< < D<E>B6 

@9:?9>4DEF69AAB7B 6;4<@B89=EF6<S (Mandola A. et al., 2019). 

�4D<459?PABEFP H4D@4>BF9D4C96F<K9E>B7B BF69F4 A4 ��# 2-7B CB>B?9A<S 

;46<E<F F4>:9 BF H4D@4>B79A9F<K9E><I BEB59AABEF9= >4:8B7B C4J<9AF4. 

#B?<@BDH<;@ 79AB6, >B8<DGRM<I 7<EF4@<AB6O9 D9J9CFBDO (HRH1, HRH4), 

@9F45B?<K9E><9 H9D@9AFO (CYP3A5, CYP3A4), @B?9>G?SDAO9 FD4AECBDF9DO 

(ABCB, OCT1/2, SLCO), @B:9F B>4;4FP EGM9EF69AAB9 6?<SA<9 A4 

H4D@4>B8<A4@<K9E><9 QHH9>FO ��# (Li L. et al., 2022). �??9?P HRH1 rs901865 

@B:9F CBF9AJ<4?PAB <ECB?P;B64FPES 6 >4K9EF69 5<B@4D>9D4 8?S CDB7AB;<DB64A<S 

6OD4:9AABEF< E984J<< G C4J<9AFB6, EFD484RM<I IDBA<K9E>B= ECBAF4AAB= 

>D4C<6A<J9= < CB?GK4RM<I ?9K9A<9 89;?BD4F48<AB@ (Li J. et al., 2020).  

#B?<@BDH<;@O CYP3A5 < MDR1 S6?SRFES CD<K<AB= D4;?<K<=, 

A45?R849@OI 6 H4D@4>B><A9F<>9 DGC4F48<A4 <, E?98B64F9?PAB, @B7GF 84FP 

B5BEAB64A<9 8?S 59;BC4EAB7B < QHH9>F<6AB7B >?<A<K9E>B7B <ECB?P;B64A<S 

84AAB7B ��# 2-7B CB>B?9A<S (Xiong Y., et al., 2016). � L<DB>GR >?<A<K9E>GR 

CD4>F<>G H4D@4>B79A9F<K9E><9 F9EFO A4 E97B8ASLA<= 89AP A9 6A98D9AO, CBQFB@G 

A9 @B7GF CB>4 5OFP <ECB?P;B64AO 8?S BCF<@<;4J<< H4D@4>BF9D4C<< �$ (Li J. et al., 

2020; %OK96 �.�., 2024).  

�EE?98B64A<S CB>4;4?<, KFB ��# 2-7B CB>B?9A<S S6?SRFES 

CD98CBKF<F9?PAO@< <;-;4 <I 5?47BCD<SFAB7B CDBH<?S 59;BC4EABEF< CD< 

BFABE<F9?PAB A<;>B= K4EFBF9 E984F<6AB7B QHH9>F4. "8A4>B A9 6E9 ��# 2-7B 

CB>B?9A<S E6B5B8AO BF E984F<6AOI QHH9>FB6, CBQFB@G 64:AB 6O5<D4FP F9, >BFBDO9 

A9 GIG8L4RF >B7A<F<6AO9 HGA>J<< (Ansotegui I.J. et al., 2024). �O?4 D4;D45BF4A4 
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@B?9>G?SDA4S 6<;G4?<;4J<S D9J9CFBDB6 7<EF4@<A4 H1 E CB@BMPR CB;<FDBAAB-

Q@<EE<BAAB= FB@B7D4H<< E J9?PR D4EK9F4 CDBJ9AF4 ;4ASFBEF< 4AF<7<EF4@<AAO@< 

CD9C4D4F4@< D9J9CFBDB6 H1 6 7B?B6AB@ @B;79, >BFBD4S CB;6B?<?4 

>?4EE<H<J<DB64FP ��# A4 A9E984F<6AO9 (<20% ;4ASFBEF<), G@9D9AAB E984F<6AO9 

(20350% ;4ASFBEF<) < E984F<6AO9 (>50% ;4ASFBEF<). %D98< E<EF9@AOI ��# 2-7B 

CB>B?9A<S 84AAO= CB>4;4F9?P 5O? @<A<@4?PAO@ 8?S H9>EBH9A48<A4 (<20%) < 

@4>E<@4?PAO@ 8?S J9F<D<;<A4 (>20%) (Yanai K. et al., 2011). 

#D9C4D4FO ��# 2-7B CB>B?9A<S A4 E97B8ASLA<= 89AP EK<F4RFES 

CD9C4D4F4@< C9D6B= ?<A<< CD< ?9K9A<< �$ (Bousquet J. et al., 2020). ��# 2-7B 

CB>B?9A<S <ECB?P;GRFES 6 >?<A<K9E>B= CD4>F<>9 E 1980-I 7B8B6, < 

@AB7BK<E?9AAO9 >BAFDB?<DG9@O9 >?<A<K9E><9 <EE?98B64A<S, @9F44A4?<;O < 

E<EF9@4F<K9E><9 B5;BDO GEF4AB6<?< <I QHH9>F<6ABEFP G 89F9= < 6;DBE?OI 8?S 

B5?97K9A<S ?97><I < ED98A9FS:9?OI E<@CFB@B6 C9DE<EF<DGRM97B < 

<AF9D@<FF<DGRM97B �$  (Miligkos M., 2021; Compalati E. et al., 2013).  

'K<FO64S CDBH<?P 59;BC4EABEF< < F9D4C96F<K9E><9 CD9<@GM9EF64 ��# 2-7B 

CB>B?9A<S CD< ?9K9A<< �$, EB6D9@9AAO9 @9:8GA4DB8AO9 < BF9K9EF69AAO9 

>?<A<K9E><9 DG>B6B8EF64 D9>B@9A8GRF ��# 2-7B CB>B?9A<S 6B 6E9I 6B;D4EFAOI 

7DGCC4I 6 >4K9EF69 EF4DFB6B= F9D4C<< �$ (Golightly L.K. et al., 2005; Fein M.N. et 

al., 2019). 

�?S BJ9A>< QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S CD< �$ A4<5B?99 K4EFB 

<ECB?P;GRF D4;ABB5D4;AO9 >?<A<K9E><9 L>4?O < BCDBEA<>< 6OD4:9AABEF< 

E<@CFB@B6 �$, >4K9EF64 :<;A< (��,, TNSS+MS, RQLQ), BJ9A<64RF B5N9>F<6AO9 

C4D4@9FDO A4;4?PAB= B5EFDG>J<< (D<AB@4AB@9FD<S, ABD@4?PAO= F9EF «8OI4A<9 E 

;4>DOFO@ DFB@»), B5N9@ E<@CFB@4F<K9E>B= F9D4C<< (89>BA79EF4AFO) 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). "J9A<64RFES >4> 

8<A4@<K9E><9 <;@9A9A<S QF<I C4D4@9FDB6 > <EIB8G 6 >BA>D9FAOI FBK>4I 

<EE?98B64A<S, F4> < <I >G@G?SF<6AO9 <;@9A9A<S ;4 C9D<B8 A45?R89A<S (AUC). ' 

89F9= CDB6989A<9 <EE?98B64A<= B7D4A<K9AB BFEGFEF6<9@ 64?<8<DB64AAOI 8?S 

89F9= 69DE<= @AB7<I BCDBEA<>B6 < L>4? < F9IA<K9E>B= E?B:ABEFPR BJ9A>< 

ABEB6B7B 8OI4A<S. 

https://www.tandfonline.com/doi/full/10.1080/03007995.2024.2378172
https://www.tandfonline.com/doi/full/10.1080/03007995.2024.2378172
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 $9;G?PF4FO $��, @9F44A4?<;B6 < E<EF9@4F<K9E><I B5;BDB6 CB8F69D:84RF 

6OEB>GR QHH9>F<6ABEFP ��# 2-7B CB>B?9A<S CD< ��$ < #�$ G 6;DBE?OI < 89F9= 

(Linton S. et al., 2023; Velentza L.  et al., 2020). �EE?98B64A<S@< F4>:9 

CB8F69D:849FES, KFB K4EFBF4 6B;A<>AB69A<S < 6OD4:9AABEFP CB5BKAOI QHH9>FB6 

CD< CD<9@9 ��# 2-7B CB>B?9A<S 5O?< EBCBEF46<@O E 7DGCCB= C?4J95B 

(Randhawa A. et al., 2021).  

 AB7BJ9AFDB6O9 >?<A<K9E><9 <EE?98B64A<S E GK4EF<9@ 5B?99 10 000 

C4J<9AFB6 CB>4;4?< 8BEFB69DAB9 G@9APL9A<9 >?<A<K9E><I CDBS6?9A<= E<@CFB@B6 

�$ CB L>4?9 TNSS 6 F9K9A<9 C9D6OI 4-I K4EB6 CBE?9 CD<@9A9A<S < ;A4K<F9?PAB9 

G?GKL9A<9 >4K9EF64 :<;A< (BCDBEA<> RQLQ) CD< <ECB?P;B64A<< 89;?BD4F48<A4 

(Canonica G.W. et al., 2007), H9>EBH9A48<A4 (Compalati E. et al., 2011), J9F<D<;<A4 

< 5<?4EF<A4 (Horak F. et al., 2010). #D< QFB@ D4AA99 A4;A4K9A<9 ��# 2-7B CB>B?9A<S 

CD< C9D6OI E<@CFB@4I �$ 5B?99 QHH9>F<6AB B5?97K49F 84?PA9=L99 F9K9A<9 

;45B?964A<S (%@B?><A ..%., 2018). � DS89 <EE?98B64A<= ED46A<64?<EP QHH9>FO 

CDBH<?4>F<K9E>B7B ?9K9A<S ��# 2-7B CB>B?9A<S, ��&# < �A��% 8B A4K4?4 E9;BA4 

CO?9A<S G C4J<9AFB6 E �$, 6 >BFBDOI 5O?4 CDB89@BAEFD<DB64A4 <I EBCBEF46<@4S 

QHH9>F<6ABEFP (Kurowski M. et al., 2004).  #DBH<?4>F<K9E>B9 ?9K9A<9 

D9>B@9A8G9FES A4K<A4FP ;4 2 A989?< 8B A4K4?4 CB??<A4J<< 8?S BE?45?9A<S 

E<@CFB@B6 �$ 6B 6D9@S C<>B6B= CB??<A4J<< (Yang S.I. et al., 2023).    

� 89=EF6GRM<I < CD98L9EF6GRM<I D984>J<SI @9:8GA4DB8AOI < 

BF9K9EF69AAOI EB7?4E<F9?PAOI 8B>G@9AFB6 CB 6989A<R C4J<9AFB6 E �$ 

Q>EC9DF4@< A9 CD98?B:9AB 4?7BD<F@B6 6O5BD4 >BA>D9FAOI ��# 2-7B CB>B?9A<S, 

<I F9>GM<= 6O5BD BEF46?S9FES A4 GE@BFD9A<9 >4:8B7B ?9K4M97B 6D4K4 < 

BEAB6O649FES A4 97B ?<KAOI CD98CBKF9A<SI (ARIA-2019; �?<A<K9E><9 

D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). !9E@BFDS A4 D4;ABB5D4;<9 ��# 2-7B 

CB>B?9A<S, 8?S @AB7<I 6D4K9= BEF49FES A9SEAO@, >4>B= 6<8 < >4>4S 8B;<DB6>4 5B?99 

QHH9>F<6AO 8?S C4J<9AFB6 E �$ (Hong D. et al., 2023). %<EF9@4F<K9E><9 B5;BDO < 

@9F44A4?<;O 89@BAEFD<DGRF CDBF<6BD9K<6O9 D9;G?PF4FO B D4;?<K<SI 6 

QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S 6 B5M9= CBCG?SJ<< C4J<9AFB6, G 6;DBE?OI < 

89F9=.  
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� 1999 7B8G Slater J.W. 6 E6B9@ B5;BD9 E89?4? 6O6B8 B EBCBEF46<@B= 

QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S CD< �$. %D46A9A<9 >?<A<K9E>B= 

QHH9>F<6ABEF< < 59;BC4EABEF< 5<?4EF<A4 < 8DG7<I ��# 2-7B CB>B?9A<S 

(J9F<D<;<A, 89;?BD4F48<A, H9>EBH9A48<A) @9:8G EB5B= CB>4;4?B EBCBEF46<@O9 

D9;G?PF4FO (Randhawa A. et al., 2021). %<EF9@4F<K9E><= B5;BD < E9F96B= @9F44A4?<; 

C?4J95B >BAFDB?<DG9@OI $��, 6 >BFBDOI BJ9A<64?4EP QHH9>F<6ABEFP D4;?<KAOI  

C9DBD4?PAOI ��# 2-7B CB>B?9A<S  CD< �$, CB>4;4?, KFB DGC4F48<A (6 8B;4I 20 @7 < 

10 @7) 5O? A4<5B?99 QHH9>F<6AO@ 8?S G?GKL9A<S B5M<I E<@CFB@B6, GEFD4A9A<S 

;4?B:9AABEF< ABE4, D<ABD9< < 7?4;AOI E<@CFB@B6 G C4J<9AFB6 E �$ ED98< 6E9I 

;489=EF6B64AAOI 4AF<7<EF4@<AAOI @9FB8B6 ?9K9A<S (-54EF<A 10 @7; -54EF<A 20 

@7; (9>EBH9A48<A 120 @7; (9>EBH9A48<A 180 @7; �96BJ9F<D<;<A 5 @7; *9F<D<;<A 

10 @7; �9;?BD4F48<A 5 @7; �BD4F48<A 10 @7), 4 8?S GEFD4A9A<S K<I4A<S < ;G84 6 ABEG 

DGC4F48<A 20 @7 < ?96BJ9F<D<;<A 5 @7 CD96BEIB8<?< 8DG7<9 6OL9B5B;A4K9AAO9 

��# 2-7B CB>B?9A<S. � FB :9 6D9@S ?BD4F48<A 10 @7 <@9? 5B?99 A<;>GR 

QHH9>F<6ABEFP CB ED46A9A<R 8DG7<@< 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Hong D. et 

al., 2023).  

�A4?<; CDS@OI ED46A<F9?PAOI $�� ;4 CBE?98A<9 25 ?9F, CDB6989AAO= A4@<, 

F4>:9 A9 CB;6B?S9F E89?4FP B8AB;A4KAOI 6O6B8B6 B D4;?<K<SI 6 QHH9>F<6ABEF< 

@9:8G ��# 2-7B CB>B?9A<S, F4> >4> 8<;4=AO <EE?98B64A<= ;A4K<@B BF?<K4?<EP CB 

>D<F9D<S@ 6>?RK9A<S, >BA9KAO@ FBK>4@ < CDB8B?:<F9?PABEF< ?9K9A<S. � 22 <; 23 

$��, A4=89AAOI A4@< 6 54;9 84AAOI PubMed, CDB6B8<?BEP CDS@B9 C4DAB9 (A9 

@AB:9EF69AAB9) ED46A9A<9 QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S @9:8G EB5B=. #D< 

QFB@ E4@O@ K4EFO@ CD9C4D4FB@ ED46A9A<S 5O? J9F<D<;<A 3 14/23 $��, >BFBDO= 6 

11 <; 14 <EE?98B64A<= CDB89@BAEFD<DB64? EBCBEF46<@GR <?< 5B?99 6OEB>GR 

QHH9>F<6ABEFP < ?GKL<= CDBH<?P 59;BC4EABEF<. (&45?<J4 1.2)  
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&45?<J4 1.2 3 %D46A<F9?PAO9 >?<A<K9E><9 <EE?98B64A<S QHH9>F<6ABEF< 
��# 2-7B CB>B?9A<S E 2020 CB 2025 7B8 (CB 84AAO@ 54;O 84AAOI PubMed). 

�EE?98B64A<9, 
CDB8B?:<F9?P-
ABEFP F9D4C<< 

��# 2-7B 
CB>B?9A<S 

�<47AB;, 
>B?-6B < 
6B;D4EF 
C4J<9AFB6 

�AEFDG@9AFO 
�O6B8O CB 
QHH9>F<6ABEF< 

�O6B8O CB 
59;BC4EABEF< 

Martínez-
Cócera C. et 

al., 2005 

*9F<D<;<A, 
$GC4F48<A 

 

%�$, 
n=249, >18 

mTDSS *=$ *=$ 

Fantin S. et al., 

2005 

*9F<D<;<A, 
$GC4F48<A 

#�$, 
n=543, >12 

TNSS $>** $>** 

Maiti R. et al.,  

2010 

$GC4F48<A, 
�96BJ9F<D<;<A 

%�$, n=60, 
>18 

TNSS, 

RQLQ, IgE 

$>?** 
$>?** 
$>?** 

$=?* 

Kuna P. et al.,  

2009; 2 A989?< 
*9F<D<;<A, 
�<?4EF<A 

%�$, 
n=683, >12 

TNSS *=� 
�>** 

 

Sastre J. et al.,  

2012.; 4 

A989?<; 4 
A989?< 

*9F<D<;<A, 
�<?4EF<A 

#�$, 
n=650, >18 

TNSS *=� �=* 

Lee C.F. et al.,  

2008; 12 

A989?P 

*9F<D<;<A, 
�96BJ9F<D<;<A 

��$, n=70, 
6-12 

PRQLQ, 

RINO 

nEo 

*=?* 

*>?** 
*>?** 

NA 

Tzanetos D.B. 

et al., 2011; 1 

A989?S 

*9F<D<;<A, 
�96BJ9F<D<;<A 

#�$, n=30, 
>18 

NA NA *=?* 

Nayak A.S. et 

al., 2017; 2 

A989?S 

*9F<D<;<A, 
�BD4F48<A 

%�$, 
n=683,6311 

TSSC *>�* *=� 

Day J.H. et al., 

2001; 2 8AS 
*9F<D<;<A, 
�BD4F48<A 

%�$, 
n=360,>18 

TSSC *>�* NA 

Nunes C. et al., 

2000; 7 A989?P 
*9F<D<;<A, 
�BD4F48<A 

��$, n=70, 
>18 

PRQLQ, 

RINO 

nEo 

*>�* NA 

Hyo S. et al., 

2005; 2 8AS 

*9F<D<;<A, 
�BD4F48<A, 
(9>EBH9A48<A 

%�$, 
n=113, >20 

NSS, TNSS, 

RQLQ 
*>�*; *>(* NA 

Day J.H. et al., 

2005; ½ 8AS 

*9F<D<;<A, 
(9>EBH9A48<A 

 

%�$, 
n=599, >18 

TSSC *>(* *=( 
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#DB8B?:9A<9 F45?<JO 1.2 

Hampel F. et 

al., 2005; 2 

A989?< 

*9F<D<;<A, 
(9>EBH9A48<A 

%�$, 
n=459, >18 

TSSC *=( 
(>** 

 

López García 
A. et al., 2001; 

2 A989?< 

*9F<D<;<A, 
(9>EBH9A48<A 

%�$, 
n=176, >12 

TSSC *=( *=( 

Bachert C. et 

al., 2009; 

2 A989?< 

�9;?BD4F48<A, 
�<?4EF<A 

%�$, 
n=719, >12 

NSS, TNSS, 

RQLQ 

8�=� 

8�=� 

8�=� 

8�=� 

Maiti R. et al., 

2010; 

2 A989?< 

�96BJ9F<D<;<A, 
$GC4F48<A 

%�$, n=60, 
>12 

IgE, 

TNSS, 

RQLQ 

P>?** 
P>?** 
P>?** 

P>?** 

Guadaño E.M. 

et.al., 2004; 

2 A989?< 

-54EF<A, 
$GC4F48<A 

%�$, 
n=250, >12 

TSS P=- $=- 

Saint-Martin F. 

et.al., 2004; 

2 A989?< 

 

$GC4F48<A, 
�BD4F48<A 

%�$, 
n=339, >12 

mTDSS $>�* $=� 

Okubo K. 

et.al., 2017; 

2 A989?< 

�<?4EF<A, 
(9>EBH9A48<A 

��$, 
n=765, >12 

TNSS 1-O9 
EGF>< �>(* NA 

Ratner P.H. 

et.al., 2000; 

4 A989?< 

-54EF<A, 
�BD4F48<A 

%�$, 
n=565, >12 

TSS ->�* NA 

Prenner B.M. 

et.al., 2000; 

2 A989?< 

�BD4F48<A, 
(9>EBH9A48<A 

%�$, 
n=659, >12 

TSS �>(* NA 

Berger W.E. 

et.al., 2006; 

2 A989?< 

�9;?BD4F48<A, 
(9>EBH9A48<A 

%�$, 
n=722, >12 

TSS 8�=( 8�=( 

Ciprandi G. 

et.al., 2004; 

2 A989?< 

�96BJ9F<D<;<A, 
�9;?BD4F48<A 

%�$, n=30, 
>18 

TSS, 

ABEB6B= 
6B;8GLAO= 
CBFB>, 
IL-4 

IL-8 

 

?*=8� 

?*>8�* 
 

 

?*=8� 

?*>8�* 

NA 

#D<@9K4A<9: (*) 3 p <0,05. * 3 J9F<D<;<A; ?* 3 ?96BJ9F<D<;<A; � 3 
?BD4F48<A; 8� 3 89;?BD4F48<A; ( 3 H9>EBH9A48<A; - 3 Q54EF<A; � 3 5<?4EF<A; $ 3 
DGC4F48<A; #�$ 3 C9DE<EF<DGRM<= 4??9D7<K9E><= D<A<F; %�$ 3 E9;BAAO= 
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4??9D7<K9E><= D<A<F; ��$ 3 >DG7?B7B8<KAO= 4??9D7<K9E><= D<A<F; mTDSS 3 mean 

total daily symptom score; RINO 3 D<AB@4AB@9FD<S; nEo 3 CDBJ9AF QB;<ABH<?B6 6 
@4;>9 <; ABE4; TSSC 3 total symptom severity complex. 

 

�6<8G BFEGFEF6<S B5M9CD<ASFB= H9ABF<C<K9E>B= >?4EE<H<>4J<< �$ 

D9CD9;9AF4F<6AO9 @AB7BJ9AFDB6O9 >?<A<K9E><9 <EE?98B64A<S 8?S ED46A9A<S 

QHH9>F<6ABEF< D4;?<KAOI ��# 2-7B CB>B?9A<S 6 79F9DB79AAOI CB H9ABF<CG 

;45B?964A<S CB87DGCC4I A9 CDB6B8<?<EP.  

�4AAO9 B ED46A<F9?PAB= QHH9>F<6ABEF< D4;?<KAOI ��# 2-7B CB>B?9A<S, 

CB?GK9AAO9 6 RWD <EE?98B64A<SI, <@9RF J9?O= DS8 EGM9EF69AAOI B7D4A<K9A<= 

3 5B?PLB9 79A9D<K9E>B9 D4;ABB5D4;<9 ��# 2-7B CB>B?9A<S < <A8<6<8G4?PA4S 

64D<4F<6ABEFP BF69F4 A4 ?9K9A<9, E6S;4AA4S E >B@C?49AEB@ (Jones G. et al., 2024). 

&4>, A4 <RAP 2025 7B84 A4 E4=F9 �BEG84DEF69AAB7B D99EFD4 ?9>4DEF69AAOI ED98EF6 

$( CD98EF46?9A4 <AHBD@4J<S B 27 8:9A9D<>4I E  !! J9F<D<;<A 

(https://grls.rosminzdrav.ru/ (84F4 B5D4M9A<S 18.06.2025). 

� 8BCB?A9A<9 > C9DBD4?PAO@ HBD@4@ ��# 2-7B CB>B?9A<S, F9D4C96F<K9E>B= 

4?PF9DA4F<6B= 8?S ?9K9A<S E<@CFB@B6 D<A<F4 < E6S;4AAOI E A<@< 7?4;AOI 

E<@CFB@B6 S6?SRFES ��# 2-7B CB>B?9A<S 8?S @9EFAB7B A4;4?PAB7B < 

BHF4?P@B?B7<K9E>B7B CD<@9A9A<S (Solé D., 2024). �AFD4A4;4?PAO9 ��# 2-7B 

CB>B?9A<S <@9RF F9D4C96F<K9E><9 CD9<@GM9EF64 6 6<89 5B?99 5OEFDB7B A4K4?4 

89=EF6<S (8B 15 @<A) < 5B?PL9= QHH9>F<6ABEF< 6 >BAFDB?9 ;4?B:9AABEF< ABE4 

(Kaliner M.A. et al., 2011). "EAB6AO@< CD98EF46<F9?S@< ;4D97<EFD<DB64AAOI 6 $( 

FBC<K9E><I ��# 2-7B CB>B?9A<S S6?SRFES 4;9?4EF<A, B?BC4F48<A < ?96B>454EF<A. 

�B?PL<AEF6B <EE?98B64A<= CB>4;O64RF, KFB <AFD4A4;4?PAO9 ��# 2-7B CB>B?9A<S 

CD96BEIB8SF <AFD4A4;4?PAO9 ��% 6 >BAFDB?9 K<I4A<S, ;G84, D<ABD9< < 7?4;AOI 

E<@CFB@B6, AB @9A99 QHH9>F<6AO, K9@ CBE?98A<9, 6 EA<:9A<< ;4?B:9AABEF< ABE4 

(Carr W.W. et al., 2012). �B;@B:AO9 CB5BKAO9 QHH9>FO <AFD4A4;4?PAOI ��# 

S6?SRFES ?97><@< < D98><@< (A4CD<@9D, EBA?<6BEFP, 7B?B6A4S 5B?P, ABEB6B9 

>DB6BF9K9A<9, EGIBEFP E?<;<EFOI) < 6EFD9K4RFES @9A99 K9@ G 10% C4J<9AFB6, 

CB?GK46L<I ?9K9A<9 4;9?4EF<AB@ <?< B?BC4F48<AB@ (Kalpaklioglu A.F. et al., 2010).  

�AFD4A4;4?PAO9 ��# @B7GF A4;A4K4FPES 6 >4K9EF69 @BABF9D4C<< �$ < 6 

https://grls.rosminzdrav.ru/
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>B@5<A4J<< E 8DG7<@< CD9C4D4F4@<: <AFD4A4;4?PAO@< ��%, 89>BA79EF4AF4@< 

(�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). 

� EBBF69FEF6<< E 89=EF6GRM<@< >?<A<K9E><@< D9>B@9A84J<S@< CD< 

BFEGFEF6<< 8B?:AB7B QHH9>F4 BF ?9K9A<S �$ A4 @BABD9:<@9 ��# 2-7B CB>B?9A<S 

G C4J<9AFB6 EB ED98A<@, ED98A9FS:9?O@ < FS:9?O@ F9K9A<9@ �$ CD98CBKF<F9?PAB 

A4;A4K<FP �A��% (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2024). #D< 

84?PA9=L9@ EBID4A9A<< E<@CFB@B6 �$ < BFEGFEF6<< >BAFDB?S A48 A<@< F9D4C<S 

GE<?<649FES ;4 EK9F 8B546?9A<S > �A��% B8AB7B <?< A9E>B?P><I 

CDBF<6B4??9D7<K9E><I CD9C4D4FB6 E <AO@ @9I4A<;@B@ 89=EF6<S: >DB@BAB6, 

E<EF9@AOI </<?< @9EFAOI ��# 2-7B CB>B?9A<S, ��&# (ARIA, ICAR).   

-HH9>F<6ABEFP H<>E<DB64AAB= >B@5<A4J<< B?BC4F48<A4 7<8DBI?BD<84 < 

@B@9F4;BA4 HGDB4F4 G 6;DBE?OI < 89F9= E �$ 6 GE?B6<SI D94?PAB= >?<A<K9E>B= 

CD4>F<>< 5O?4 8B>4;4A4 6 CDBEC9>F<6AB@ A45?R84F9?PAB@ <EE?98B64A<< «$���» 

(!9A4L964 !. . < 8D., 2024). (<>E<DB64AAO9 >B@5<A4J<< �A��% E 

<AFD4A4;4?PAO@< ��# 2-7B CB>B?9A<S CDB89@BAEFD<DB64?< 6OEB>GR 

>?<A<K9E>GR QHH9>F<6ABEFP < @4>E<@4?PAO= GDB69AP >B@C?49AE4 ED98< 

C4J<9AFB6 E �$, KFB CB8F69D:89AB D9;G?PF4F4@< E<EF9@4F<K9E><I B5;BDB6 (Feng S. 

et al., 2016; Sousa-Pinto B. et al., 2024). �B@5<A<DB64AAO= D9:<@ F9D4C<< �$ 

C9DBD4?PAO@< ��# 2-7B CB>B?9A<S EB6@9EFAB E �A��% GEFGC4? CB QHH9>F<6ABEF< 

EBBF69FEF6GRM9= H<>E<DB64AAB= <AFD4A4;4?PAB= >B@5<A4J<<, KFB @B7?B 5OFP 

E6S;4AB E D4;?<K<S@< 6 GDB6A9 >B@C?49AE4 (ICAR, 2024). 

%BK9F4A<9 ��# 2-7B CB>B?9A<S < �A��% A4CD46?9AB A4 CB?GK9A<9 

E<A9D7<K9E>B7B < 6;4<@B8BCB?ASRM97B 89=EF6<S ?9>4DEF69AAOI ED98EF6, 

<A7<5<DGS 6OE6B5B:89A<9 6BEC4?<F9?PAOI @98<4FBDB6 A4 D4AA9= < CB;8A9= H4;4I 

4??9D7<K9E>B= D94>J<< < B>4;O64S CDBF<6B6BEC4?<F9?PAB9 89=EF6<9 (Klimek L. et 

al., 2024). �?S DS84 ��# 2-7B CB>B?9A<S 5O?< CDB6989AO <EE?98B64A<S, >BFBDO9 

CDB89@BAEFD<DB64?< A4?<K<9 G A<I 8BCB?A<F9?PAOI CDBF<6B6BEC4?<F9?PAOI 

QHH9>FB6. � 90-I 7B84I 5O?< CB?GK9AO C9D6O9 8B>4;4F9?PEF64 8BCB?A<F9?PAB= 

CDBF<6B6BEC4?<F9?PAB= 4>F<6ABEF< J9F<D<;<A4 3 ECBEB5ABEF< G@9APL4FP 

Q>ECD9EE<R ICAM-1 A4 QC<F9?<4?PAOI >?9F>4I, >BAJ9AFD4J<R s-ICAM-1 < ECP G 
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89F9= E 4??9D7<K9E><@ D<A<FB@, 4 A9 FB?P>B >GC<DB64FP >?<A<K9E><9 E<@CFB@O 

;45B?964A<S (Ciprandi G. et al., 1997). #B;8A99 5O?< CB?GK9AO 8B>4;4F9?PEF64 

4A4?B7<KAOI QHH9>FB6 ?96BJ9F<D<;<A4, >BFBDO= EA<:4? <EIB8AB CB6OL9AAO= 

GDB69AP A4;4?PAB7B B>E<84 4;BF4 (nNO) 6 6O8OI49@B@ 6B;8GI9 < >B?<K9EF6B 

QB;<ABH<?B6 6 E?<;<EFB= ABE4 CD< #�$ CB ED46A9A<R E 7DGCCB= C4J<9AFB6, 

CB?GK46L<I C?4J95B (Bautista A.P. et al., 2011).  � 8DG7B@ <EE?98B64A<< G C4J<9AFB6 

E #�$ <EIB8AB A45?R84?<EP CB6OL9AAO= GDB69AP B>E<84 4;BF4 6 6O8OI49@B@ 

6B;8GI9 (FeNO) < 6OEB><9 GDB6A< ICAM-1 < VCAM-1 6 EO6BDBF>9, >BFBDO9 K9D9; 

1 @9ESJ ?9K9A<S ��# 2-7B CB>B?9A<S (89;?BD4F48<A < ?96BJ9F<D<;<A) 8BEFB69DAB 

EA<:4?<EP, AB BEF464?<EP CB6OL9AAO@< (Bocsan I.C. et al., 2021). �9;?BD4F48<A 

B>4;O64? 5B?99 6OD4:9AAB9 CDBF<6B6BEC4?<F9?PAB9 89=EF6<9 6 EA<:9A<< FeNO CB 

ED46A9A<R E ?96BJ9F<D<;<AB@ (Muntean I.A. et al., 2018). #D< QFB@ A9 5O?B 

8BEFB69DAOI D4;?<K<= @9:8G <EE?98G9@O@< CD9C4D4F4@< (89;?BD4F48<A < 

?96BJ9F<D<;<A) CB GDB6AR EA<:9A<S 6OD4:9AABEF< E<@CFB@B6 �$ (Muntean I.A. et 

al., 2018).  

� <EE?98B64A<< in vitro A4 @B89?< QB;<ABH<?PAB7B 6BEC4?9A<S >B@5<A4J<S 

89;?BD4F48<A4 E @B@9F4;BAB@ HGDB4FB@ B>4;O64?4 5B?99 6OD4:9AAB9 

CDBF<6B6BEC4?<F9?PAB9 89=EF6<9 (<A7<5<DB64A<9 E9>D9J<<  IL-6, IL-8, GM-CSF < 

sICAM-1), K9@ QF< CD9C4D4FO, 66B8<@O9 CB BF89?PABEF< (Mullol J. et al., 2011). � 

Q>EC9D<@9AF4?PAB= @B89?< 5B?99 6OD4:9AAO9 CDBF<6B6BEC4?<F9?PAO9 < 

>?<A<K9E><9 QHH9>FO A45?R84?<EP 6 7DGCC9, CB?GK46L9= ?9K9A<9 CB FDB=AB@G 

>B@5<A<DB64AAB@G CDBFB>B?G (?BD4F48<A+H?GF<>4;BA+CD4A?G>4EF) vs 

4?PF9DA4F<6AOI @BAB < >B@5<A<DB64AAOI D9:<@B6, 69DBSFAB, CBED98EF6B@ 

@B8G?SJ<< A9E>B?P><I E6S;4AAOI @9I4A<;@B6 A4 D4AA<I < CB;8A<I H4;4I 

4??9D7<K9E><I D94>J<= (ShenY. et al., 2022). �?<A<K9E><I <EE?98B64A<=, CDS@B 

ED46A<64RM<I CDBF<6B6BEC4?<F9?PAO= CBF9AJ<4? D4;?<KAOI D9:<@B6 

H4D@4>BF9D4C<< �$ CD< 97B 79F9DB79AAOI H9ABF<C4I < G C4J<9AFB6 D4;AB7B 

6B;D4EF4, A4@ A4=F< A9 G84?BEP. 

�4 CBE?98A<9 15 ?9F A4 H4D@4J96F<K9E>B@ DOA>9 6 $BEE<< 5O?B 

;4D97<EFD<DB64AB 864 AB6OI  !! ��# 2-7B CB>B?9A<S - DGC4F48<A (2011 7.) < 
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5<?4EF<A (2016 7.). "54 CD9C4D4F4 D4;D9L9AO > CD<@9A9A<R G 89F9= EF4DL9 12 ?9F. 

�?S 84AAOI CD9C4D4FB6 6 <EE?98B64A<SI in-vivo < in-vitro 5O?< GEF4AB6?9AO 

8BCB?A<F9?PAO9 CDBF<6B6BEC4?<F9?PAO9 QHH9>FO. "EB59AABEFP @9I4A<;@4 

89=EF6<S 5<?4EF<A4 E6S;4A4 E 6OEB>B= EC9J<H<K9E>B= 4HH<AABEFPR CD9C4D4F4 > 

C9D<H9D<K9E><@ !1-D9J9CFBD4@ CD< BK9AP A<;>B= 4HH<AABEF< > 8DG7<@ 

(@GE>4D<AB6O@  3-D9J9CFBD4@, α1-48D9ABD9J9CFBD4@, ³2-48D9ABD9J9CFBD4@ < !2- 

< !3-7<EF4@<AB6O@) D9J9CFBD4@. &4>:9 5<?4EF<A <A7<5<DG9F 6OE6B5B:89A<9 

7<EF4@<A4, IL-4 < TNF-α FGKAO@< >?9F>4@< < 7D4AG?BJ<F4@<, KFB G>4;O649F A4 

A4?<K<9 CDBF<6B6BEC4?<F9?PAB= 4>F<6ABEF< G CD9C4D4F4 (Alvarez-Mon M. et al., 

2009).  

$9;G?PF4FO E<EF9@4F<K9E>B7B B5;BD4 <EE?98B64A<= E GK4EF<9@ 5B?99 3000 

C4J<9AFB6 G>4;O64RF A4 QHH9>F<6ABEFP EA<:9A<S 6OD4:9AABEF< E<@CFB@B6 �$ CB 

L>4?9 TNSS < 8BEFB69DAB9 G?GKL9A<9 >4K9EF64 :<;A< G C4J<9AFB6, CB?GK46L<I 

F9D4C<R 5<?4EF<AB@. �4AAO= CD9C4D4F CDB89@BAEFD<DB64? EBCBEF46<@GR E 

J9F<D<;<AB@, 89;?BD4F48<AB@ < H9>EBH9A48<AB@ >?<A<K9E>GR QHH9>F<6ABEFP. 

+4EFBF4 CB5BKAOI QHH9>FB6 CD< CD<9@9 5<?4EF<A4 5O?4 EBCBEF46<@4 E 7DGCCB= 

C?4J95B. #D<@9A9A<9 5<?4EF<A4 A9 EBCDB6B:84?BEP G8?<A9A<9@ <AF9D64?4 QT A4 

-�� <?< 8DG7<@< >4D8<BFB>E<K9E><@< QHH9>F4@< (Randhawa A. et al., 2021). 

$GC4F48<A F4>:9 B5?4849F 6OEB><@ EDB8EF6B@ > !1-7<EF4@<AB6O@ 

D9J9CFBD4@, B59EC9K<64S <I 8?<F9?PAGR 5?B>48G (Keam S.J. et al., 2007; 

#B?96M<>B6 �.�., 2014). #D< QFB@ 6 @AB7BK<E?9AAOI <EE?98B64A<SI GEF4AB6?9A 

64:AO= 8BCB?A<F9?PAO= CDBF<6B6BEC4?<F9?PAO= @9I4A<;@ 89=EF6<S 84AAB7B 

CD9C4D4F4, >BFBDO= D94?<;G9FES CBED98EF6B@ 5?B>48O D9J9CFBDB6 H4>FBD4 

4>F<64J<< FDB@5BJ<FB6 ((�&) (Keam S.J. et al., 2007; Muñoz-Cano R. et al., 2019). 

#DB8G>J<S (�& S6?S9FES B8A<@ <; 64:A9=L<I CBE?98EF6<= 4>F<64J<< FGKAOI 

>?9FB>. (�&, 6;4<@B89=EF6GS E (�&-D9J9CFBDB@, A9;46<E<@B BF IgE, ECBEB5EF6G9F 

D4;6<F<R AB6B7B 6<F>4 >?9FBKAB= 4>F<64J<<, E6S;4AAB7B E CDB8G>J<9= 

J<>?BB>E<79A4;O < ?<CB>E<79A4;O. -F< >?RK96O9 H9D@9AFO >4E>484 4D4I<8BAB6B= 

><E?BFO, 6 E6BR BK9D98P, 6O;O64RF B5D4;B64A<9 CDBEF47?4A8<AB6, FDB@5B>E4AB6 < 

?9=>BFD<9AB6 < G69?<K9A<9 CG?4 >?9FB> 6BEC4?9A<S. �?B>484 D9J9CFBDB6 (�& 
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CD<6B8<F > @<7D4J<< >?9FB> 6 BK47 6BEC4?9A<S < EA<:9A<R B5D4;B64A<S >?RK96OI 

J<FB><AB6 6BEC4?9A<S (TNF-α, IL-3, IL-4, IL-5, IL-6, IL-8 < 8D.). -FB CD9CSFEF6G9F 

IDBA<;4J<< 4??9D7<K9E>B7B 6BEC4?9A<S < EA<:49F BEFDBFG G:9 D4;6<6L97BES 

IDBA<K9E>B7B CDBJ9EE4 (Muñoz-Cano R. et al., 2019; #B?96M<>B6 �.�., 2014).  

� @9F44A4?<;9 18 >?<A<K9E><I <EE?98B64A<= CD< GK4EF<< 5B?99 9000 

C4J<9AFB6 E �$ GEF4AB6?9AB ;A4K<F9?PAB9 G@9APL9A<9 6OD4:9AABEF< A4;4?PAOI < 

7?4;AOI E<@CFB@B6 D<A<F4 G C4J<9AFB6, CB?GK46L<I F9D4C<R DGC4F48<AB@. #D< 

QFB@ BF@9K4?BEP ;A4K<F9?PAB9 G@9APL9A<9 ;G84 6 CB?BEF< ABE4 < K<I4A<S G 

C4J<9AFB6, CB?GK4RM<I DGC4F48<A <?< ?96BJ9F<D<;<A, 6 BF?<K<9 BF F9D4C<< 

?BD4F48<AB@ (Hong D.  et al., 2023). �DG7B9 @AB7BJ9AFDB6B9 <EE?98B64A<9 (Potter P. 

et al., 2013) CB>4;4?B 8BEFB69DAB9 G?GKL9A<9 >4K9EF64 :<;A< C4J<9AFB6, 

CB?GK46L<I DGC4F48<A.  

!4?<K<9 G DGC4F48<A4 < 5<?4EF<A4 8BCB?A<F9?PAOI CDBF<6B6BEC4?<F9?PAOI 

E6B=EF6 CD98CB?4749F <I 5B?99 6OEB>GR >?<A<K9E>GR QHH9>F<6ABEFP, B8A4>B 

CDS@OI ED46A<F9?PAOI <EE?98B64A<= QHH9>F<6ABEF< 84AAOI CD9C4D4FB6 @9:8G 

EB5B= < E 8DG7<@< ��# 2-7B CB>B?9A<S G 89F9= < 6;DBE?OI A4@< A4=89AB A9 5O?B.  

&4><@ B5D4;B@, A4 E97B8ASLA<= 89AP A9F 8BEF4FBKAOI 8B>4;4F9?PEF6 

>?<A<>BH4D@4>B?B7<K9E><I < H4D@4>BQ>BAB@<K9E><I CD9<@GM9EF6 DGC4F48<A4 < 

5<?4EF<A4 C9D98 8DG7<@< ��# 2-7B CB>B?9A<S, KFB FD95G9F CDB6989A<S 

84?PA9=L<I <EE?98B64A<=.  

 

 

1.5 �9F9DB79AABEFP 4??9D7<K9E>B7B D<A<F4 < C9DEBA<H<>4J<S 
H4D@4>BF9D4C<< 

 

 

�?S 4??9D7<K9E>B7B D<A<F4, >4> < 8?S 8DG7<I 4??9D7<K9E><I ;45B?964A<=, 

I4D4>F9DA4 6OD4:9AA4S 79ABF<C<K9E>4S, <@@GABC4FB79A9F<K9E>4S < 

H9ABF<C<K9E>4S 79F9DB79AABEFP (Gerth van Wijk R. et al., 2021). #4FB79A9; �$ 

E?B:9A < E6S;4A E 79A9F<K9E><@<, Q>B?B7<K9E><@< < QC<79A9F<K9E><@< H4>FBD4@< 

(Bousquet  J., Anto J.M. et al., 2023). �$ S6?S9FES B8A<@ <; A4<5B?99 
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D4ECDBEFD4A9AAOI 4FBC<K9E><I ;45B?964A<= 6B 6E9@ @<D9, >BFBDB9 <@99F E<?PAGR 

79A9F<K9E>GR EBEF46?SRMGR, A4E?98G9@BEFP �$ BJ9A<649FES 5B?99 K9@ 6 65% 

(Greiner A.N. et al., 2011). �?S �$, >4> < 8?S 8DG7<I 4??9D7<K9E><I ;45B?964A<=, 6 

<EE?98B64A<SI E GK4EF<9@ 5?<;A9JB6 CB?GK9AO 8B>4;4F9?PEF64 79A9F<K9E>B= 

A4E?98G9@BEF< �$ - GDB69AP >BA>BD84AFABEF< 8?S B8ABS=J96OI 5?<;A9JB6 

8BEF<74? 60% < 5O? 8BEFB69DAB 6OL9, K9@ 6 C4D4I D4;ABS=J96OI 5?<;A9JB6 (Van 

Beijsterveldt C.E. et al., 2007; Davila I.  et al., 2009). 

% D4;6<F<9@ 5<B@98<J<AE><I F9IAB?B7<= 6 B5?4EF< @B?9>G?SDAB= 79A9F<>< 

F4>:9 D4;6<64?<EP CB8IB8O > 6OSEA9A<R 79F9DB79AABEF< 79A9F<>< 4??9D7<K9E><I 

;45B?964A<=. �9ABF<C<DB64A<9 CB;6B?<?B CDB6B8<FP <EE?98B64A<S 4EEBJ<4J<= CB 

6E9@G 79AB@G (GWAS) 6 5B?PL<I >B7BDF4I C4J<9AFB6 E 4??9D7<K9E><@< 

;45B?964A<S@< (Power R.A. et al., 2017). % CB@BMPR CB?AB79AB@AOI 

4EEBJ<4F<6AOI <EE?98B64A<= (GWAS) 5O?< <89AF<H<J<DB64AO E9@P ?B>GEB6, 

E6S;4AAOI E �$, 4 F4>:9 @AB7<9 8DG7<9 ?B>GEO, B5M<9 8?S �$ < 8DG7<I 

4??9D7<K9E><I ;45B?964A<=, F4><I >4> 4EF@4, 4FBC<K9E><= 89D@4F<F < 

4??9D7<K9E>4S E9AE<5<?<;4J<S (Ramasamy A. et al., 2011; Bonnelykke K. et al., 2013).    

#BE?98A99 6D9@S D9;G?PF4FO <EE?98B64A<= G>4;O64RF A4 >?RK96GR DB?P 

QC<79A9F<K9E><I H4>FBDB6 6 H9ABF<C<K9E>B@ D4;ABB5D4;<< �$, 6>?RK4S 

<;@9A9A<9 @9F<?<DB64A<S �!�, 4J9F<?<DB64A<S 7<EFBAB6 < GDB6A9= @$!� (Huang 

B. et al., 2014). 'EF4AB6?9AB, KFB CB8 6B;89=EF6<9@ 4??9D79AB6 CDB<EIB8SF 

<;@9A9A<S @9F<?<DB64A<S �!� (Gao Z. et al., 2021) < 4J9F<?<DB64A<S 7<EFBAB6 

>BA>D9FAOI 79AB6 (North M.L., 2018). �A8<6<8G4?PAO= <@@GABC4FB79A9F<K9E><= 

H9ABF<C �$ HBD@<DG9FES 6 D9;G?PF4F9 QC<79A9F<K9E><I <;@9A9A<=, >BFBDO9 

CDB<EIB8SF 6 D9;G?PF4F9 4EEBJ<4J<< 79A9F<K9E><I < Q>B?B7<K9E><I (4??9D79AO, 

;47DS;A9A<9 6B;8GI4, <;@9A9A<9 >?<@4F4, B;BA, >GD9A<9, 6<DGEA4S <AH9>J<S, 

FB>E<AO < 8D.) H4>FBDB6 (Choi B.Y. et al., 2021). -C<79A9F<K9E>4S D97G?SJ<S <7D49F 

64:AGR DB?P 6 J9?BEFABEF< QC<F9?<4?PAB7B 54DP9D4, 4 6E9 E?<;<EFO9 CB69DIABEF< 

@B7GF CB869D74FPES 6B;89=EF6<R B8AB7B < FB7B :9 F<C4 H4>FBDB6 B>DG:4RM9= 

ED98O (Steelant B. et al., 2019). 
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-C<79A9F<K9E>4S @B8G?SJ<S < >BA9KAO= >?<A<K9E><= H9ABF<C 6B @AB7B@ 

;46<ESF BF >B?<K9EF64 < I4D4>F9D<EF<> 4??9D79AB6, > >BFBDO@ EHBD@<DB64?4EP 

E9AE<5<?<;4J<S, 4 F4>:9 BF 6B;D4EF4 C9D6B7B >BAF4>F4 E 4??9D79A4@<, 84?PA9=L9= 

K4EFBFO < 8?<F9?PABEF< <I 6B;89=EF6<S A4 BD74A<;@ (Smith A.M. et al., 2021). &4>, 

5B?99 D4AASS @4A<H9EF4J<S �$ 6 89FE>B@ 6B;D4EF9, E9AE<5<?<;4J<S > 

BCD989?9AAO@ @B?9>G?4@, 4 F4>:9 CB?<E9AE<5<?<;4J<S S6?SRFES CD98<>FBD4@< 

D<E>4 6B;A<>AB69A<S EBCGFEF6GRM<I 4??9D7<K9E><I ;45B?964A<= (�� < BD4?PAB7B 

4??9D7<K9E>B7B E<A8DB@4) < CDB7D9EE<DGRM97B F9K9A<S �$  (Cipriani F. et al., 2019).  

� @G?PF<J9AFDB6B@ <EE?98B64F9?PE>B@ CDB9>F9 MeDALL (Mechanisms of the 

Development of Allergy 3  9I4A<;@O D4;6<F<S 4??9D7<<) 5O? <89AF<H<J<DB64A 

H9ABF<C �$, E6S;4AAO= E CB?<E9AE<5<?<;4J<9= < @G?PF<@BD5<8ABEFPR (Bousquet 

J. et al., 2015). $<E> D4;6<F<S 4EF@O < D<A<F4 G 89F9= E CB?<E9AE<5<?<;4J<9= 5O? 

6OL9, K9@ CD< @BABE9AE<5<?<;4J<< (Fontanella S. et al., 2018). %9AE<5<?<;4J<S > 

A9E>B?P><@ 59?>4@ B8AB7B 4??9D79A4 5O?4 E6S;4A4 E 5B?99 FS:9?O@ F9K9A<9@ 

;45B?964A<S (�$ <?< ��) </<?< @G?PF<@BD5<8ABEFPR (Barber D. et al., 2021).  

&4><@ B5D4;B@, GEF4AB6?9AB EGM9EF6B64A<9 E6S;< @9:8G 

CB?<E9AE<5<?<;4J<9= < @G?PF<@BD5<8ABEFPR, 6>?RK4S 6B;D4EF A4K4?4, 

>B?<K9EF6B 4??9D7<K9E><I @G?PF<@BD5<8AOI ;45B?964A<= (>BANRA>F<6<F < 

4FBC<K9E><= 89D@4F<F), FS:9EFP ;45B?964A<S, GDB69AP QB;<ABH<?B6 < B5M<= 

GDB69AP IgE (Bousquet J., Shamji M.H. et al., 2023).  G?PF<@BD5<8AO= H9ABF<C 

A$+�� 5O? 4EEBJ<<DB64A E CB?<E9AE<5<?<;4J<9= 6 D4;?<KAOI D97<BA4I @<D4 - 

�6DBC9 (Filiou A. et al., 2022), �D4;<?<< (Aranda C.S. et al., 2022) < �<F49 (Zhang W. 

et al., 2022).  

$9;G?PF4FO >B@C?9>EAB7B FD4AE>D<CFB@AB7B 4A4?<;4 C9D<H9D<K9E>B= >DB6< 

6OS6<?< 8 GA<>4?PAOI 79AB6 (<; 54 79AB6 8<HH9D9AJ<DB64AAB Q>ECD9EE<DB64AAOI 

CD< �$ G 89F9=), CD98<>F<6AOI 8?S @G?PF<@BD5<8AB7B H9ABF<C4 (�$+��+�F�) 

(Lemonnier N. et al., 2020). -FB 5O?< 79AO (F4><9 >4> CLC, IL5RA, SIGLEC8), 

E6S;4AAO9 E &h-2 6BEC4?9A<9@ < D97G?<DGRM<9 IL-5- < IL-33- <@@GAB?B7<K9E><9 

@9I4A<;@O CB?<E9AE<5<?<;4J<< < QB;<ABH<?<<. &4>:9 5O?4 <89AF<H<J<DB64A4 

Q>ECD9EE<S 27 79AB6, I4D4>F9DAOI 8?S @BAB@BD5<8ABEF< �$, CD< QFB@ A9 5O?< 
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<89AF<H<J<DB64AO EC9J<H<K9E><9 79AO FB?P>B 8?S �� <?< FB?P>B 8?S �F� 

(Bousquet J., Shamji M.H. et al., 2023). 

%97B8AS >?<A<K9E>< 6O89?SRF 864 D4;?<KAOI H9ABF<C4 �$: @BAB@BD5<8AO= 

�$ (B>B?B 70380% C4J<9AFB6 E �$) < @G?PF<@BD5<8AO= �$+�� (20330%). "A< 

CD98EF46?SRF EB5B= 864 D4;AOI ;45B?964A<S E D4;?<K<S@< A4 GDB6A9 79A9F<>< 

(Lemonnier N. et al., 2020), E9AE<5<?<;4J<< > 4??9D79A4@, QB;<ABH<?PAB7B 

6BEC4?9A<S, 6B;D4EF4 A4K4?4 ;45B?964A<S, >B@BD5<8ABEF< CB >BANRA>F<6<FG (Burte 

E. et al., 2017), FS:9EF< F9K9A<S D<A<F4 < BF69F4 A4 H4D@4>BF9D4C<R (Burte E. et al., 

2015). � QC<89@<B?B7<K9E>B@ >B7BDFAB@ <EE?98B64A<< CONSTANCES ((D4AJ<S) 

G C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ 5O?B GEF4AB6?9AB 5B?99 FS:9?B9 F9K9A<9 

;45B?964A<S, K9@ G C4J<9AFB6 E @BAB@BD5<8AO@ D<A<FB@ (Savoure M. et al., 2023). 

!4 HBA9 CD<9@4 ��# 2-7B CB>B?9A<S F9K9A<9 @G?PF<@BD5<8AB7B �$ K4M9 

BEF464?BEP A9>BAFDB?<DG9@O@, K4M9 FD95B64?BEP ?9K9A<9 <AFD4A4;4?PAO@< 

>BDF<>BEF9DB<84@< < H<>E<DB64?ES 5B?PL<= B5N9@ <ECB?P;B64A<S 

E<@CFB@4F<K9E><I CD9C4D4FB6 (89>BA79EF4AFB6) (Sousa-Pinto B. et al., 2022).  

$9;G?PF4FO <EE?98B64A<S MASK-air F4>:9 G>4;O64RF A4 IG8L<= >BAFDB?P 

�$ A4 >B@5<A<DB64AAOI D9:<@4I F9D4C<< CD< @G?PF<@BD5<8AB@ H9ABF<C9 

;45B?964A<S (Bedard A. et al., 2019). � CBC9D9KAB@ >?4EF9DAB@ 4A4?<;9 D9;G?PF4FB6 

32 585 8A9= A45?R89A<S ;4 EBEFBSA<9@ < F9D4C<9= �$ G 4210 CB?P;B64F9?9= <; 19 

EFD4A 5O? 6O89?9A «Q>EFD9@4?PAO=» H9ABF<C @G?PF<@BD5<8AB7B �$ 

(«$<A<F+�BANRA>F<6<F+�EF@4»), >BFBDO= 5O? E6S;4A E FS:9?O@< >?<A<K9E><@< 

CDBS6?9A<S@< D<A<F4 < >BANRA>F<6<F4 < A<;><@ GDB6A9@ >4K9EF64 :<;A< 

(Bousquet J. et al., 2018). 

�9=EF6GRM<9 @9:8GA4DB8AO9 < A4J<BA4?PAO9 >?<A<K9E><9 D9>B@9A84J<< 

A9 CD98?474RF EFD4F97<= CB6OL9A<S QHH9>F<6ABEF< < C9DEBA<H<>4J<< 

H4D@4>BF9D4C<< @G?PF<@BD5<8AB7B �$, 4?PF9DA4F<6AOI K9FOD9IEFGC9AK4FB@G 

EF4A84DFAB@G 4?7BD<F@G CB85BD4 B5N9@4 54;<EAB= F9D4C<<. � A4J<BA4?PAOI 

>?<A<K9E><I D9>B@9A84J<SI (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 

2024) A9 ;4CD9M9AB A4 FD9FP9= EFGC9A< ?9K9A<S �$ <ECB?P;B64FP FDB=AO9 < 5B?99 

>B@5<A4J<< CD9C4D4FB6 (�A��%, �A��# 2-7B CB>B?9A<S, ��# 2-7B CB>B?9A<S, 
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��&#). #D< A9QHH9>F<6ABEF< F4>B7B ?9K9A<S G C4J<9AFB6 E FS:9?O@ 

C9DE<EF<DGRM<@ F9K9A<9@ �$ </<?< FS:9?O@ B5BEFD9A<9@ D9>B@9A8G9FES 

D4EE@BFD9FP 6BCDBE B A4;A4K9A<< B@4?<;G@454 (�?<A<K9E><9 D9>B@9A84J<<. 

�??9D7<K9E><= D<A<F, 2024). � E<EF9@4F<K9E>B@ B5;BD9 5O?B CB8F69D:89AB 

6?<SA<9 ��# 2-7B CB>B?9A<S < �A��% A4 >BAFDB?P 4EF@O, CD<K9@ ��# 2-7B 

CB>B?9A<S K4M9 B>4;O64?< CB?B:<F9?PAB9 6?<SA<9 A4 >?<A<K9E><9 E<@CFB@O 

4EF@O < >4K9EF6B :<;A< C4J<9AFB6, K9@ 8DG7<9 7DGCCO ?9>4DEF6 (Tameeris E. et al., 

2025). 

� E6S;< E D4;6<F<9@ F4D79FAOI @98<J<AE><I F9IAB?B7<= < L<DB><@ 

6A98D9A<9@ 6 >?<A<K9E>GR CD4>F<>G <@@GAB5<B?B7<K9E><I CD9C4D4FB6 CBS6<?<EP 

AB6O9 6B;@B:ABEF< ?9K9A<S C4J<9AFB6 E �$, <@9RM<9 5B?PLB= CBF9AJ<4? 6 

B5?97K9A<< E<@CFB@B6 ;45B?964A<S < G?GKL9A<< >4K9EF64 :<;A<. #D98?B:9A4 

@AB7B@9DA4S EFD4F97<S 6O5BD4 5<B?B7<K9E><I CD9C4D4FB6 CD< 4??9D7<K9E>B@ 

D<A<F9 (�$) E GK9FB@ GDB6AS EO6BDBFBKAB7B IgE, 64D<4AF4 F9K9A<S ;45B?964A<S 

(E9;BAAO=/C9DE<EF<DGRM<=) < A4?<K<S >B@BD5<8AOI ;45B?964A<=. !4;A4K9A<9 

B@4?<;G@454 FD95G9F <A8<6<8G4?PAB7B 8B;<DB64A<S CB GDB6AR IgE, CB8IB8<F 8?S 

C4J<9AFB6 E CB6OL9AAO@ GDB6A9@ IgE. �?S E9;BAAB7B C9DE<EF<DGRM97B �$ 

CD<BD<F9FAB A4;A4K9A<9 B@4?<;G@454 (8?S CDBH<?4>F<K9E>B7B 6@9L4F9?PEF64 ;4 

234 A989?< 8B E9;BA4 CO?PJO). #D< @G?PF<@BD5<8AB@ �$, >BFBDO= CDBF9>49F 6 

EBK9F4A<< E EBCGFEF6GRM<@< Th-2 ;45B?964A<S@<, F4><@< >4> �� <?< �F�, 

D9L49FES 6BCDBE B5 <ECB?P;B64A<< 8GC<?G@454, >BFBDO= ECBEB59A GEFD4ASFP 

E<EF9@AB9 6BEC4?9A<9 (Cheng X. et al., 2025). 

#B@<@B 4??9D7<K9E>B= @G?PF<@BD5<8ABEF< �$ 6 89FE>B@ 6B;D4EF9 5B?PLB9 

>?<A<K9E>B9 ;A4K9A<9 <@99F < A94??9D7<K9E>4S @G?PF<@BD5<8ABEFP (Cheng M. et 

al., 2024). &4>, @9F44A4?<; 6OS6<? >BDD9?SJ<BAAGR E6S;P @9:8G E<@CFB@4@< �$ < 

E<A8DB@B@ 89H<J<F4 6A<@4A<S < 7<C9D4>F<6ABEF< G 89F9= (B5M<= 54?? E<@CFB@B6, 

CB>4;4F9?< 7<C9D4>F<6ABEF</<@CG?PE<6ABEF<, A96A<@4F9?PABEF<) (Chuang Y. et al., 

2022). �$ F4>:9 S6?S9FES A4<5B?99 D4ECDBEFD4A9AAB= A9D96@4F<K9E>B= 

EBCGFEF6GRM9= C4FB?B7<9= CD< R69A<?PAB@ <8<BC4F<K9E>B@ 4DFD<F9 (Haşlak F. et 

al., 2023).  G?PF<@BD5<8ABEFP, E6S;4AA4S E �$, GEG7G5?S9F B5M99 5D9@S 5B?9;A< G 
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89F9= < <@99F 8B?7BEDBKAO9 A95?47BCD<SFAO9 CBE?98EF6<S 8?S <I ;8BDB6PS. 

#BQFB@G 64:AB BJ9A<64FP EBCGFEF6GRM<9 ;45B?964A<S G 89F9= E �$ < CD< 

A9B5IB8<@BEF< D4EE@4FD<64FP >B@5<A<DB64AAO9 EFD4F97<< ?9K9A<S.  

' 57,4% C4J<9AFB6 E IDBA<K9E><@ D<ABE<AGE<FB@ ()$%) A45?R84RFES 

E<@CFB@O �$ < 6OS6?SRFES CB?B:<F9?PAO9 D9;G?PF4FO 4??9D7B?B7<K9E>B7B 

F9EF<DB64A<S, A4<5B?99 K4EFB > 4??9D79A4@ C?9E9A< < >?9M4 8B@4LA9= CO?< 

(!BEG?S �.�. < 8D., 2019). (9ABF<C<K9E>4S >?4EE<H<>4J<S BFD4:49F >?<A<K9E>GR 

79F9DB79AABEFP )$% A4 BEAB69 QA8BE>BC<K9E>< A45?R849@OI CD<;A4>B6, F4><I >4> 

A4?<K<9 A4;4?PAOI CB?<CB6, A4?<K<9 EBCGFEF6GRM<I <?< E<EF9@AOI ;45B?964A<= 

< 6D9@S A4K4?4 ;45B?964A<S (Kato A. et al., 2021). $9;G?PF4FO <EE?98B64A<= 

G>4;O64RF A4 CBF9AJ<4?PAGR E6S;P @9:8G 4??9D7<K9E><@ D<A<FB@, A4;4?PAO@< 

CB?<C4@< < ;45B?964A<S@< 5DBAIB?97BKAB= E<EF9@O, F4><@< >4> 4EF@4, 

IDBA<K9E>4S B5EFDG>F<6A4S 5B?9;AP ?97><I ()"��) < <AF9DEF<J<4?PA4S 5B?9;AP 

?97><I (���) (Ren F. et al. 2025).  

!9846AB 5O?< <89AF<H<J<DB64AO AB6O9 <@@GABC4FB79A9F<K9E><9 QA8BF<CO 

)$%, GA<>4?PAO9 CB A45BDG Q>ECD9EE<DG9@OI 79AB6. �A4?<; Q>ECD9EE<< 79AB6 6 

F>4ASI )$% E@9EF<? HB>GE A4 @B?9>G?O, CDB8GJ<DG9@O9 &-?<@HBJ<F4@< F<CB6 1, 

2 < 3, >BFBDO9 CDB8GJ<DGRF BEAB6AO9 J<FB><AO, GCD46?SRM<9 F>4A96O@< 

6BEC4?<F9?PAO@< C4FF9DA4@<. -A8BF<C T1 I4D4>F9D<;G9FES CD9<@GM9EF69AAB= 

Q>ECD9EE<9= J<FB><AB6 &1 (IFN-´), CDB8GJ<DG9@B7B >?9F>4@< Th1, 

J<FBFB>E<K9E><@< &->?9F>4@<, NK->?9F>4@< < 6DB:89AAO@< ?<@HB<8AO@< 

>?9F>4@< 7DGCCO 1 (ILC1); QA8BF<C T2 4 J<FB><A4@< T2 (IL-4, IL-5 < IL-13), 

CDB8GJ<DG9@O@< >?9F>4@< Th2, FGKAO@< >?9F>4@< < ILC2 < QB;<ABH<?4@<; 4 

QA8BF<C T3 4 J<FB><A4@< T3 (IL-17A < IL-17F), CDB8GJ<DG9@O@< >?9F>4@< Th17 

< ILC3. -A8BF<CB@ T2 6 C9D6GR BK9D98P I4D4>F9D<;G9FES H9ABF<C )$% E 

A4;4?PAO@< CB?<C4@<, BA 6EFD9K49FES G 80% C4J<9AFB6 E 84AAO@ H9ABF<CB@ 6 

�6DBC9 < %969DAB= �@9D<>9. ' 4;<4FE><I C4J<9AFB6 D46AB K4EFB BCD989?SRFES >4> 

QA8BF<CO T2, F4> < QA8BF<CO A9-T2 (T1 </<?< T3) (Zhang N. et al., 2008; Cao P.P.  et 

al., 2009; Wang X. et al.,   2016). % GK9FB@ EC9J<H<>< 84AAOI QA8BF<CB6 E97B8AS 
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CDB6B8SFES <EE?98B64A<S, BJ9A<64RM<9 QHH9>F<6ABEFP D4;?<KAOI @9FB8B6 

?9K9A<S )$% (Kato A. et al., 2021). 

#DB7D9EE, 8BEF<7AGFO= 6 D4E>DOF<< DB?< D4;?<KAOI CB87DGCC <@@GAAOI 

>?9FB> 6 C4FB79A9;9 �$, F4><I >4> 6DB:89AAO9 ?<@HBJ<FO 2-7B F<C4 (ILC2), &-

I9?C9DO 2-7B F<C4 (Th2), &-HB??<>G?SDAO9 I9?C9DO (Tfh), HB??<>G?SDAO9 

D97G?SFBDAO9 &->?9F>< (Tfr), D97G?SFBDAO9 &->?9F>< (Treg), �->?9F><, �-

D97G?SFBDAO9 >?9F>< (Breg), 89A8D<FAO9 >?9F>< (��) < QC<F9?<4?PAO9 >?9F><,  

849F 6B;@B:ABEFP 6 5?<:4=L9@ 5G8GM9@ G?GKL<FP 4?7BD<F@O C9DEBA4?<;4J<< E 

CB6OL9A<9@ QHH9>F<6ABEF< <ECB?P;B64A<S 4??9D79A-EC9J<H<K9E>B= 

<@@GABF9D4C<< (�%�&) < 5<B?B7<K9E><I CD9C4D4FB6 G C4J<9AFB6 E �$ (Zhang Y., 

2022). 

 �DB@9 FB7B, D4;?<K<S 6 CDBS6?9A<SI ;45B?964A<S, >?<A<K9E><I E<@CFB@4I < 

BF69F4 A4 ?9K9A<9 ED98< C4J<9AFB6 E �$ CB8K9D><64RF E?B:AO9 @B?9>G?SDAO9 

@9I4A<;@O, ?9:4M<9 6 BEAB69 ;45B?964A<S. �9F9DB79AABEFP QFB7B ;45B?964A<S 

FD95G9F A9 FB?P>B 6OS6?9A<S B5M<I @B?9>G?SDAOI @4D>9DB6, AB < 7?G5B>B7B 

CBA<@4A<S EC9J<H<K9E><I @B?9>G?SDAOI BEB59AABEF9= D4;?<KAOI H9ABF<CB6 < 

64D<4AFB6 F9K9A<S ;45B?964A<S.  

%B6D9@9AAO9 @9FB8O, <ECB?P;G9@O9 8?S 8<47ABEF<>< < ?9K9A<S �$, 6E9 9M9 

84?9>< BF <894?4. &9IAB?B7<S @G?PF<B@<>< 8B?:A4 <ECB?P;B64FPES 8?S 

6E9EFBDBAA97B < E<EF9@4F<K9E>B7B 4A4?<;4 8<HH9D9AJ<4?PAB Q>ECD9EE<DG9@B= 

�!�, $!�, 59?>B6 < @9F45B?<FB6 < <I 5<B?B7<K9E><I HGA>J<= G C4J<9AFB6 E �$. 

-F< 6B;@B:ABEF< CB;6B?SF ?GKL9 CBASFP 6AGFD9AA<= C4FB79A9F<K9E><= @9I4A<;@ 

�$, <EE?98B64FP >?RK96O9 >?9F>< < @B?9>G?O, >BFBDO9 GCD46?SRF 97B 

CDB7D9EE<DB64A<9@, < D4;D454FO64FP C9DEBA4?<;<DB64AAB9 ?9K9A<9 �$ (Hao Y., 

2025). 

!4<5B?99 4>FG4?PAO@ < 5?<;><@ > 6A98D9A<R 6 CD4>F<>G @9FB8B@ 

C9DEBA<H<>4J<< F9D4C<< �$ S6?S9FES <?9K9A<9 CB CBFD95ABEF<= 6 ;46<E<@BEF< BF 

E<@CFB@B6 �$, KFB S6?S9FES BEAB6AB= 4?PF9DA4F<6B= FD48<J<BAAB@G CB8IB8G 

(Bousquet J. et.al., 2022). #D98?4749FES 6A98D<FP CD<AJ<CO 8<A4@<K9E>B7B 

<;@9A9A<S B5N9@4 F9D4C<<, F4> >4> 6 5B?PL<AEF69 E?GK496 A9>BAFDB?S E<@CFB@B6 
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�$ C4J<9AFO CD<A<@4RF 59E>BAFDB?PAB D4;?<KAO9 ?9>4DEF64 (CB 84AAO@ 

<EE?98B64A<S MASK-air®) (Bousquet J., 2023). �?S C4J<9AFB6 E ?97><@< 

E<@CFB@4@< D<A<F4, 4 F4>:9 6 E?GK49 GIG8L9A<S EBEFBSA<S < A96B;@B:ABEF< 

CB?GK9A<S 5OEFDB= >BAEG?PF4F<6AB= CB@BM< A9B5IB8<@B 6A98D9A<9 CDBEFB7B 

CB8IB84 5OEFDB7B <;@9A9A<S B5N9@4 54;<EAB= F9D4C<<, A4CD<@9D, E 

<ECB?P;B64A<9@ Q?9>FDBAAB= E<EF9@O CB889D:>< CD<ASF<S >?<A<K9E><I D9L9A<= 

8?S C4J<9AFB6 (Courbis A.L. et al., 2018). 

&D95G9F GFBKA9A<S F4>:9 J9?O= DS8 8DG7<I >?<A<K9E><I 6BCDBEB6. �4><@ 

C4J<9AF4@ E E9;BAAO@ �$ A9B5IB8<@B CDBH<?4>F<K9E>B9 A4;A4K9A<9 CD9C4D4FB6 

8B D4;6<F<S E<@CFB@B6 < >4><I <@9AAB 7DGCC? �4><9 C4J<9AFO E �$ <@9RF 

@4>E<@4?PAO9 D<E>< CDB7D9EE<DB64A<S < F9D4C96F<K9E>B= D9HD4>F9DABEF<? ' 

>4><I 7DGCC C4J<9AFB6 B:<849FES 6OEB>4S QHH9>F<6ABEFP �%�&/5<B?B7<K9E>B= 

F9D4C<<  (Gerth van Wijk R. et al., 2021)?  

#DB6989A<9 $�� CB <;GK9A<R QHH9>F<6ABEF< D4;?<KAOI F9D4C96F<K9E><I 

EFD4F97<= CD< @BAB@BD5<8AB@ < @G?PF<@BD5<8AB@ �$ E GK9FB@ QA8BF<CB6 

;45B?964A<S 5G89F ECBEB5EF6B64FP D4;D45BF>9 C9DEBA<H<J<DB64AAB7B CB8IB84 > 

?9K9A<R �$ E 5B?99 F4D79FAO@ CD98<>F<6AO@ <ECB?P;B64A<9@ 4DE9A4?4 

?9>4DEF69AAOI CD9C4D4FB6, G:9 E9=K4E CD<@9AS9@OI CD< �$.    

 

 

 

1.6 (4D@4>BQ>BAB@<>4 4??9D7<K9E>B7B D<A<F4 
 

 

 

�?<SA<9 4??9D7<K9E><I ;45B?964A<= A4 ;8BDB6P9 A4E9?9A<S < Q>BAB@<>G 

7BEG84DEF64 EFD9@<F9?PAB D4EF9F, KFB FD95G9F <;@9A9A<= 6 EFD4F97<SI <I 

CDBH<?4>F<>< < ?9K9A<S (Ivancevich J.C., 2019). #BCG?SJ<BAA4S 

D4ECDBEFD4A9AABEFP 4??9D7<K9E><I ;45B?964A<= G69?<K<?4EP ;4 CBE?98A<9 50 ?9F < 

;4FD47<649F BF 10 8B 30% A4E9?9A<S @<D4 E CDB7AB;B@ �"� A4 2050 7B8 8B 50% < 

5B?99 (www.worldallergy.org (84F4 B5D4M9A<S: 10.08.2025).  

http://www.worldallergy.org/
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)BFS 9:97B8AO9 D4EIB8O A4 ?9K9A<9 C4J<9AF4 E �$ BFABE<F9?PAB A969?<>< 

(BF 79 8B 554 8B??4D4 A4 1 C4J<9AF4 6 7B8) CB ED46A9A<R, A4CD<@9D, E 4EF@B=, 97B 

6OEB>4S D4ECDBEFD4A9AABEFP 89?49F 4??9D7<K9E><= D<A<F 8BDB7BEFBSM<@ 

;45B?964A<9@ 8?S ?9K9A<S 6 @4ELF454I A4E9?9A<S 6 J9?B@ (Dierick B. J. H., 2020). 

�??9D7<K9E><= D<A<F B>4;O649F ;A4K<F9?PAB9 Q>BAB@<K9E>B9 6B;89=EF6<9 <;-;4 

CDS@OI @98<J<AE><I D4EIB8B6 (D4EIB8B6 A4 ?9>4DEF64) < >BE69AAOI D4EIB8B6, 

E6S;4AAOI EB EA<:9A<9@ CDB<;6B8<F9?PABEF< FDG84 < >4K9EF64 :<;A< (Ivancevich 

J.C., 2019). #B D4EK9F4@ Q>EC9DFB6, FB?P>B 6 %,� B5M<9 CDS@O9 @98<J<AE><9 

D4EIB8O, E6S;4AAO9 E �$, EBEF46?SRF CD<5?<;<F9?PAB 3,4 @?D8 8B??4DB6, CD<K9@ 

CBKF< CB?B6<A4 QF<I D4EIB8B6 CD<IB8<FES A4 D9J9CFGDAO9 CD9C4D4FO (Meltzer E.O. 

et al., 2011). &BKA4S BJ9A>4 Q>BAB@<K9E>B7B GM9D54 �$ 6 $BEE<< ;4FDG8A9A4 66<8G 

BFEGFEF6<S BF>DOFOI <EFBKA<>B6 <AHBD@4J<<, AB BK96<8AB, KFB BA S6?S9FES F4>:9 

EGM9EF69AAO@.  

� CDS@O@ ;4FD4F4@, E6S;4AAO@ E �$, BFABESFES @98<J<AE><9 D4EIB8O, 

6>?RK4RM<9 6 E95S EFB<@BEFP 4@5G?4FBDAOI 6<;<FB6 > 6D4K4@, EFB<@BEFP 

8<47ABEF<K9E>B7B B5E?98B64A<S, EFB<@BEFP 7BEC<F4?<;4J<<, 4 F4>:9 D4EIB8O A4 

H4D@4>BF9D4C<R (#9FDB6 B. �., 2007). #4J<9AFO E �$ K4EFB E>?BAAO > 

E4@B?9K9A<R, D98>B < A9D97G?SDAB CBE9M4RF ?9K4M97B 6D4K4 (Bridgeman M.B., 

2017). �<47ABEF<K9E>B9 B5E?98B64A<9 CDB6B8<FES 6 D4EL<D9AAB@ B5N9@9 

B8AB>D4FAB CD< CBEF4AB6>9 8<47AB;4, 4 6 84?PA9=L9@ A9 FD95G9F 5B?PL<I 

Q>BAB@<K9E><I D4EIB8B6 (%F4A84DF B>4;4A<S @98<J<AE>B= CB@BM<; �?<A<K9E><9 

D9>B@9A84J<<). #BQFB@G ;A4K<F9?PA4S K4EFP CDS@OI @98<J<AE><I D4EIB8B6 CD< 

�$ CD<IB8<FES A4 D9J9CFGDAO9 < 59;D9J9CFGDAO9 CD9C4D4FO, <ECB?P;G9@O9 8?S 

?9K9A<S E<@CFB@B6.  

!9E@BFDS A4 >B?BEE4?PAO9 CDS@O9 ;4FD4FO B5M9EF64 A4 �$ < CBKF< 25-

?9FA<= C9D<B8 89=EF6<S < EB69DL9AEF6B64A<S DG>B6B8EF6 CB BCF<@<;4J<< 6989A<S 

C4J<9AFB6 E �$, 84AAB9 ;45B?964A<9 BEF49FES 6 ;A4K<F9?PAB= EF9C9A< 

<A98<47ABEF<DB64AAO@=, A9BCF<@4?PAB ?9K9AAO@ < C?BIB >BAFDB?<DG9@O@ 

(Scadding G.K. et al., 2025). "5;BD ?<F9D4FGDO CB>4;O649F, KFB >BE69AAO9 D4EIB8O 

A4 4??9D7<K9E>B9 ;45B?964A<9 (>BFBDO9 EGM9EF69AAB CD96OL4RF CDS@O9 D4EIB8O) 
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G69?<K<64RFES E 4>F<6ABEFPR < FS:9EFPR ;45B?964A<S (Stróżek J. et al., 2019). 

!9>BFBDO9 <EE?98B64A<S CB>4;4?<, KFB >BE69AAO9 D4EIB8O A4 CBF9DR 

CDB<;6B8<F9?PABEF< FDG84 <;-;4 CDBCGM9AAOI K4EB6 A4 D45BF9 CB GIB8G ;4 

5B?PAO@ D959A>B@ @B7GF 5OFP 6 FD< D4;4 6OL9, K9@ D4EIB8O A4 BFEGFEF6<9 <;-;4 

EB5EF69AAB= 5B?9;A< D45BFA<>4 (Vandenplas O. et al., 2008; Filanovsky M.G. et al., 

2016). �BE69AAO9 D4EIB8O A4 4??9D7<K9E><9 ;45B?964A<9 @B:AB ;A4K<F9?PAB 

EA<;<FP ;4 EK9F D4AA9= 8<47ABEF<>< < A48?9:4M97B ?9K9A<S (�<LA964 �. �. < 8D., 

2016). 

�BE69AAO9 D4EIB8O, F4><9 >4> CDBCGE>< D45BK<I 8A9= < EA<:9A<9 

CDB<;6B8<F9?PABEF< FDG84, F4>:9 6ABESF ;A4K<F9?PAO= 6>?48 6 B5M99 

Q>BAB@<K9E>B9 5D9@S �$ < 6 FD< D4;4 CD96OL4RF CDS@O9 ;4FD4FO (Colás C. et al., 

2017). �?S �$ 6 89FE>B= CBCG?SJ<< > >BE69AAO@ D4EIB84@ F4>:9 BFABESF CBF9DR 

D45BK97B 6D9@9A< DB8<F9?9=, EA<:9A<9 GEC9649@BEF< 89F9= < <I >4K9EF64 :<;A<, 4 

F4>:9 ;4FD4FO A4 8BCB?A<F9?PAB9 @98<J<AE>B9 B5E?G:<64A<9 CB CB6B8G 

EBCGFEF6GRM<I/E6S;4AAOI ;45B?964A<= (&4D4EB64 !.�. < 8D., 2024). �$ G 89F9= 

K4EFB 4EEBJ<<DB64A E 8DG7<@< 4??9D7<K9E><@< ;45B?964A<S@<, F4><@< >4> 

5DBAI<4?PA4S 4EF@4 < 4FBC<K9E><= 89D@4F<F, KFB G69?<K<649F B5M99 

Q>BAB@<K9E>B9 5D9@S (�<LA964 �. �. < 8D., 2016). ' C4J<9AFB6 E @G?PF<@BD5<8AO@ 

�$ (�$+��) C?BIB= >BAFDB?P A48 E<@CFB@4@< E6S;4A E 9M9 5B?99 ;A4K<@O@ 

EA<:9A<9@ CDB<;6B8<F9?PABEF< FDG84 < G69?<K9A<9@ >BE69AAOI D4EIB8B6 (Vieira 

R.J.  et al., 2024). #D< QFB@ 89F< E @G?PF<@BD5<8AO@ �$ K4M9 CDBCGE>4RF L>B?G 

<;-;4 E<@CFB@B6 ;45B?964A<S, KFB A974F<6AB E>4;O649FES A4 >4K9EF69 <I B5GK9A<S 

(Kim S.Y. et al., 2017). 

%4@B= ;A4K<F9?PAB= CDS@B= EF4FP9= D4EIB8B6 CD< �$ S6?SRFES ;4FD4FO A4 

CD<B5D9F9A<9 ?9>4DEF69AAOI ED98EF6, BF A99 6 C9D6GR BK9D98P < ;46<E<F 

H<A4AEB64S A47DG;>4 6 >4:8B@ >BA>D9FAB@ E?GK49. #D<@9A9A<9@ 5B?99 8BDB7<I 

F9D4C96F<K9E><I D9:<@B6 @B:AB B5NSEA<FP FB, KFB B5M<9 ;4FD4FO A4 

<AF9D@<FF<DGRM<= �$ 5O?< ;A4K<F9?PAB A<:9, K9@ A4 C9DE<EF<DGRM<= �$.  

#DS@O9 ;4FD4FO A4 �$ G C4J<9AFB6 E <AF9D@<FF<DGRM9= 4EF@B= (507,35 96DB) 
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5O?< A<:9, K9@ G C4J<9AFB6 E ?97>B= C9DE<EF<DGRM9= 4EF@B= (719,07 96DB) < 

ED98A9FS:9?B= C9DE<EF<DGRM9= 4EF@B= (798,71 96DB) (Colás C. et al., 2017). 

%FB<@BEFP CDBF<6B4??9D7<K9E><I CD9C4D4FB6 L<DB>B 64DP<DG9F @9:8G 

D4;?<KAO@< >?<A<>B-H4D@4>B?B7<K9E>4S 7DGCC4@< (��# 2-7B CB>B?9A<S, �A��%, 

��&# < <I >B@5<A4J<<) 6AGFD< >4:8B= 7DGCCO, 4 F4>:9 @9:8G CD9C4D4F4@< E 

B8A<@  !! (79A9D<K9E>B9 D4;ABB5D4;<9). &4> >4> 6 D94?PAB= CD4>F<>9 K4M9 

<ECB?P;GRFES >B@5<A<DB64AAO9 D9:<@O H4D@4>BF9D4C<<, EFB<@BEFP 1 8AS 

?9K9A<S �$ @B:9F BF?<K4FPES >D4FAB @9:8G D4;?<KAO@< D9:<@4@< (Titulaer J. et 

al., 2018). (4D@4>BQ>BAB@<K9E><9 <EE?98B64A<S 6>?RK4RF 4A4?<; EFB<@BEF<-

QHH9>F<6ABEF< (cost-effectiveness analysis, CEA), 4A4?<; EFB<@BEF<-CB?9;ABEF< 

(cost-utility analysis, CUA) < 4A4?<; @<A<@<;4J<< ;4FD4F (cost-minimization analysis, 

CMA).  

�A4?<; EFB<@BEF<-QHH9>F<6ABEF< (CEA) CB;6B?S9F BJ9A<FP EBBFABL9A<9 

;4FD4F A4 ?9K9A<9 < 97B >?<A<K9E>B= QHH9>F<6ABEF<. !4CD<@9D, <EE?98B64A<S 

CB>4;O64RF, KFB <AFD4A4;4?PAO9 >BDF<>BEF9DB<8O S6?SRFES 5B?99 Q>BAB@<K9E>< 

QHH9>F<6AO@< CB ED46A9A<R E E<EF9@AO@< ��# 2-7B CB>B?9A<S 8?S 89F9= E 

G@9D9AAO@ < FS:9?O@ �$ (International consensus statement on allergy and rhinology: 

Allergic rhinitis 3 2023). &4>:9 5O?< CB?GK9AO D9;G?PF4FO, EB7?4EAB >BFBDO@ 

H?GF<>4;BA4 HGDB4F S6?S?ES 5B?99 Q>BAB@<K9E>< QHH9>F<6AO@ 64D<4AFB@ F9D4C<< 

CB ED46A9A<R E 4?PF9DA4F<6AO@< �A��% (5G89EBA<8, @B@9F4;BA4 HGDB4F, 

FD<4@J<AB?BA) 6 &4<?4A89 8?S ?9K9A<S 4??9D7<K9E>B7B D<AB>BANRA>F<6<F4 (Yan 

C.  et al., 2023). 

�A4?<; EFB<@BEF<-CB?9;ABEF< (CUA): CUA GK<FO649F A9 FB?P>B 

>?<A<K9E>GR QHH9>F<6ABEFP, AB < >4K9EF6B :<;A< C4J<9AFB6. �ECB?P;B64A<9 

F4><I CB>4;4F9?9=, >4> QALY (quality-adjusted life years), CB;6B?S9F BJ9A<FP 

6?<SA<9 ?9K9A<S A4 7B8O >4K9EF69AAB= :<;A<. !4CD<@9D, �%�& @B:9F 5OFP 5B?99 

;4FD4FAB=, AB ;A4K<F9?PAB G?GKL49F >4K9EF6B :<;A< 89F9= E FS:9?O@< HBD@4@< 

�$ (Farraia M. et al., 2023).  

�A4?<; @<A<@<;4J<< ;4FD4F (CMA): CMA CD<@9AS9FES, >B784 ED46A<649@O9 

@9FB8O ?9K9A<S <@9RF B8<A4>B6GR QHH9>F<6ABEFP, AB D4;?<K4RFES CB EFB<@BEF<. 
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!4CD<@9D, 79A9D<>< 4AF<7<EF4@<AAOI CD9C4D4FB6 @B7GF 5OFP 5B?99 Q>BAB@<K9E>< 

6O7B8AO@< CB ED46A9A<R E BD<7<A4?PAO@< CD9C4D4F4@< (Singh A. et al., 2017). 

� DS89 H4D@4>BQ>BAB@<K9E><I <EE?98B64A<= A9 FB?P>B CDB<;6B8<?BEP 

ED46A9A<9 H<>E<DB64AAOI D9:<@B6 F9D4C<< �$ @9:8G EB5B=, AB < <;GK4?<EP 

H4D@4>BQ>BAB@<K9E><9 CD9<@GM9EF64 4?PF9DA4F<6AOI (EFGC9AK4FOI) 4?7BD<F@B6 

<;@9A9A<S H4D@4>BF9D4C96F<K9E><I D9:<@B6 6 IB89 ?9K9A<S. &4>, 6 B8AB@ <; A<I 

5O?B 8B>4;4AB, KFB <ECB?P;B64A<9 EFGC9AK4FB= F9D4C<< «?BD4F48<A-H?GF<>4;BA4 

CDBC<BA4F» CD< �$ B59EC9K<649F EGM9EF69AAB @9APL<9 <A>D9@9AFAO9 ;4FD4FO A4 

>4:8O= 8BCB?A<F9?PAO= 59EE<@CFB@AO= 89AP < 7B8 >4K9EF69AAB= :<;A<, K9@ 

CD<@9A9A<9 D9:<@4 «J9F<D<;<A-H?GF<>4;BA4 CDBC<BA4F», < S6?S9FES 

Q>BAB@<K9E>< 5B?99 BCD4684AAO@ ((98BFB64, !.�., 2004). � 8DG7B@ <EE?98B64A<< 

5O?< CB?GK9AO 84AAO9 B FB@, KFB <ECB?P;B64A<9 EFGC9AK4FB= F9D4C<< 

«59>?B@9F4;BA4 8<CDBC<BA4F359>?B@9F4;BA4 8<CDBC<BA4F+J9F<D<;<A» CB;6B?S9F 

8BEF<7AGFP A4<5B?PL97B K<E?4 59EE<@CFB@AOI 8A9= < ?9F >4K9EF69AAB= :<;A< 

(QALY) CD< @<A<@4?PAOI <A>D9@9AFAOI ;4FD4F4I A4 >4:8O= 8BCB?A<F9?PAO= 

59EE<@CFB@AO= 89AP < 7B8 >4K9EF69AAB= :<;A< (%?<;B64 &.�., 2004). 

�??9D79AEC9J<H<K9E>4S <@@GABF9D4C<S (�%�&) S6?S9FES 98<AEF69AAO@ 

@9FB8B@ ?9K9A<S, ECBEB5AO@ <;@9A<FP F9K9A<9 ;45B?964A<S, B8A4>B A4 CD4>F<>9 

BA <ECB?P;G9FES BFABE<F9?PAB D98>B. �BA>D9FAO9 D4EIB8O A4 ;8D46BBID4A9A<9, 

E6S;4AAO9 EB 6E9@< CD<K<A4@< < �$, EA<;<?<EP CBE?9 A4K4?4 �%�& ED98< 

C4J<9AFB6 E 8<47AB;B@ �$, CD< QFB@ A4<5B?PL99 EA<:9A<9 A45?R84?BEP ED98< 

C4J<9AFB6 E �%�&, 8BEF<7L<I CB889D:<64RM9= H4;O ?9K9A<S, 6 FB 6D9@S >4> G 

C4J<9AFB6 59; �%�& A45?R84?ES DBEF CB 6E9@ >4F97BD<S@, BJ9A<649@O@ 6 F9K9A<9 

4A4?B7<KAB7B C9D<B84 A45?R89A<S. %A<:9A<9 ;4FD4F ED98< C4J<9AFB6 E �%�& 

A45?R84?BEP, A9E@BFDS A4 5B?99 6OEB><= GDB69AP EBCGFEF6GRM<I ;45B?964A<= CB 

ED46A9A<R E C4J<9AF4@< 59; �%�&, CBE>B?P>G 6 7DGCC9 C4J<9AFB6 E �%�& 

A45?R84?<EP 5B?99 6OEB><9 CB>4;4F9?< 4FBC<K9E>B7B 89D@4F<F4 (7,1% CDBF<6 

2,7%), >BANRA>F<6<F4 (21,7% CDBF<6 4,4%), 4EF@O (30,1% CDBF<6 7,5%) < 

IDBA<K9E>B7B E<AGE<F4 (22,6% CDBF<6 4,9%) (Joseph P., 2021). 
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�OEB>4S EFB<@BEFP 5<B?B7<K9E>B= F9D4C<<, 6>?RK4S 4AF<-IgE < 4AF<-IL-

4/IL-13 479AFO, CD<6B8<F > E9DP9;AB@G G69?<K9A<R Q>BAB@<K9E><I ;4FD4F CB 

ED46A9A<R E EGM9EF6GRM<@< H4D@4>B?B7<K9E><@< @9FB84@< ?9K9A<S. "J9A>4 

QF<I @9FB8B6 ?9K9A<S E H4D@4>BQ>BAB@<K9E>B= FBK>< ;D9A<S <@99F 64:AB9 

;A4K9A<9 8?S BCD989?9A<S <I J9AABEF< < 8BEFGCABEF< 8?S C4J<9AFB6. #D< 

A4;A4K9A<< 5<B?B7<K9E><I CD9C4D4FB6, >BFBDO9 8B>4;4?< E6BR QHH9>F<6ABEFP CD< 

�$ 6 >?<A<K9E><I <ECOF4A<SI, E?98G9F GK<FO64FP <I Q>BAB@<K9E>GR 

QHH9>F<6ABEFP, CBF9AJ<4?PAB EB;8464S 5B?99 8BEFGCAO9 64D<4AFO 8?S C4J<9AFB6 

E FS:9?O@ <?< GEFB=K<6O@ > ?9K9A<R �$ (Cheng X., 2025). � E6S;< E 

79F9DB79AABEFPR �$ CBS6?S9FES CBFD95ABEFP 6 H4D@4>BQ>BAB@<K9E><I 

<EE?98B64A<SI, BJ9A<64RM<I 6O7B8O D4;?<KAOI F9D4C96F<K9E><I EFD4F97<= 6 

H9ABF<C<K9E>< < QA8BF<C<K9E>< B8ABDB8AOI EG5CBCG?SJ<SI C4J<9AFB6 E �$. -FB 

@B:9F ECBEB5EF6B64FP EA<:9A<R H<A4AEB6B7B 5D9@9A< ;45B?964A<S < 5B?99 

8<A4@<KAB@G 6A98D9A<R C9DEBA4?<;<DB64AAB= F4>F<>< 6989A<S C4J<9AFB6. 

 !9E@BFDS A4 EBJ<4?PAB-Q>BAB@<K9E>GR ;A4K<@BEFP 4??9D7<K9E>B7B D<A<F4 

(�$), @4?B CDBEC9>F<6AOI <EE?98B64A<= 5O?B CDB6989AB 6 GE?B6<SI D94?PAB= 

>?<A<K9E>B= CD4>F<>< < E 8BEF4FBKAB 8?<F9?PAO@ C9D<B8B@ A45?R89A<S 6A9 

EJ9A4D<S >?<A<K9E>B7B <ECOF4A<S (Colás C. et al., 2017). $9;G?PF4FO <ECB?P;B64A<S 

@B5<?PAB7B CD<?B:9A<S MASK-air® (Sousa-Pinto B. et al., 2024), H<>E<DGRM97B 

9:98A96AB9 EBEFBSA<9 C4J<9AF4 E �$ < CBFD95?9A<9 <@ ?9>4DEF69AAOI CD9C4D4FB6, 

CB>4;4?< 6OEB><= >B@C?49AE > ��#. #D< @G?PF<@BD5<8AB@ �$ < �$ 59; 

EBCGFEF6GRM<I ;45B?964A<= 7DGCC4 ��# <ECB?P;B64?4EP C4J<9AF4@< A4<5B?99 

K4EFB (Sousa-Pinto B. et al., 2022). #D< QFB@ 5O?4 6OS6?9A4 ;A4K<F9?PA4S 

64D<459?PABEFP 6 K4EFBF9 CD<@9A9A<S D4;?<KAOI C9DBD4?PAOI ��# @9:8G 

EFD4A4@< 3 6 �9D@4A<<, #BDFG74?<< < ,69=J4D<< ?<89DB@ S6?S?ES J9F<D<;<A, 4 6B 

(D4AJ<<, ,69J<< < �F4?<< C9D6B9 @9EFB 5O?B G 89;?BD4F48<A4 (Vieira R.J. et al., 

2022). � $BEE<< 8B?7<9 7B8O ED98< ��# 2-7B CB>B?9A<S ?<8<DGRMGR CB;<J<R 

;4A<@49F J9F<D<;<A (https://pharmvestnik.ru/ (84F4 B5D4M9A<S: 10.08.2025). 

� D94?PAB= CD4>F<>9 >B@C?49AE > �A��% < <AFD4A4;4?PAO@ ��# B>4;4?ES 

A<:9, K9@ >B@C?49AE > C9DBD4?PAO@ ��# 2-7B CB>B?9A<S (Ivancevich J.C., 2019).  

https://pharmvestnik.ru/
https://pharmvestnik.ru/
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�B;@B:AB, QFB E6S;4AB E 5B?PL<@ >B?<K9EF6B@ CB5BKAOI QHH9>FB6 CD< 

8?<F9?PAB@ CD<9@9 6OL9G>4;4AAB= ?9>4DEF69AAB= HBD@O CDBF<6B4??9D7<K9E><I 

CD9C4D4FB6. �DB@9 FB7B, F9IA<>4 <ECB?P;B64A<S A4;4?PAOI ECD996 

A9G8B6?9F6BD<F9?PA4 G 90% C4J<9AFB6 (Scheire S., 2024). -F< B5EFBSF9?PEF64 @B7GF 

>BD9AAO@ B5D4;B@ BFD4;<FPES A4 H4D@4>BQ>BAB@<K9E><I D4EK9F4I < CD<69EF< > 

6O6B84@, CDBF<6BCB?B:AO@ BF F9I, >BFBDO9 5O?< E89?4AO A4 BEAB69 D9;G?PF4FB6 

$��.  

(4D@4>BQ>BAB@<>4 �$ S6?S9FES 64:AO@ <AEFDG@9AFB@ 8?S BCF<@<;4J<< 

?9K9A<S < EA<:9A<S Q>BAB@<K9E>B7B 5D9@9A< ;45B?964A<S. %B6D9@9AAO9 

<EE?98B64A<S CB8K9D><64RF A9B5IB8<@BEFP <A8<6<8G4?PAB7B CB8IB84 > ?9K9A<R, 

GK<FO64RM97B 79F9DB79AABEFP ;45B?964A<S, BF69F A4 F9D4C<R < Q>BAB@<K9E><9 

4EC9>FO. �4?PA9=L<9 <EE?98B64A<S 8B?:AO 5OFP A4CD46?9AO A4 D4;D45BF>G 5B?99 

Q>BAB@<K9E>< QHH9>F<6AOI C9DEBA4?<;<DB64AAOI, >B@C?49AE BD<9AF<DB64AAOI 

@B89?9= B>4;4A<S @98<J<AE>B= CB@BM< C4J<9AF4@ E �$. 
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����� 2.  �&�$���/ �  �&"�/ �%%���"��!�3 

 

 

 

2.1 %FDG>FGD4 <EE?98B64A<S 
 

 

 

� D4@>4I A4EFBSM9= D45BFO 8<;4=A <EE?98B64A<S CD98EF46?9A FD9@S 

QF4C4@<. 

!4 C9D6B@ QF4C9 CDB6989AB D9FDBEC9>F<6AB9 BC<E4F9?PAB9 

H4D@4>BQC<89@<B?B7<K9E>B9 <EE?98B64A<9 E 4A4?<;B@ 4@5G?4FBDAOI >4DF 

C4J<9AFB6 E �$, >BFBDB9 CB;6B?<?B BCD989?<FP 4>FG4?PAO9 CB8IB8O > 8<47ABEF<>9 

< ?9K9A<R 4??9D7<K9E>B7B D<A<F4 G 89F9=, EBCBEF46<6 D9;G?PF4FO E 84AAO@<, 

CB?GK9AAO@< 6 �B?7B7D48E>B= B5?4EF< 6 2001 < 2009 7B84I. 

!4 6FBDB@ QF4C9 D45BFO 6OCB?A9AB BF>DOFB9 CDBEC9>F<6AB9 

D4A8B@<;<DB64AAB9 ED46A<F9?PAB9 <EE?98B64A<9 6 C4D4??9?PAOI 7DGCC4I. 

"EAB6AB= J9?PR 84AAB7B QF4C4 5O?B ED46A9A<9 >?<A<K9E>B= QHH9>F<6ABEF< 

EF4DFB6B= H4D@4>BF9D4C<< ��# 2-7B CB>B?9A<S (J9F<D<;<A4, DGC4F48<A4 < 

5<?4EF<A4) C9DE<EF<DGRM97B E9;BAAB7B �$ ED98A9= EF9C9A< FS:9EF< G 89F9=. 

!4 FD9FP9@ QF4C9 <EE?98B64A<S CB D9;G?PF4F4@ CDB6989AAB7B 6FBDB7B QF4C4 
D45BFO 6OCB?A9A ED46A<F9?PAO= H4D@4>BQ>BAB@<K9E><= 4A4?<; QHH9>F<6ABEF< 

F9D4C<< ��# 2-7B CB>B?9A<S. 

�<;4=A 6E9I QF4CB6 <EE?98B64A<S 5O? B8B5D9A ?B>4?PAO@ QF<K9E><@ 

>B@<F9FB@ (��"' �" �B?7� '  <A;8D464 $BEE<<. 

 

 

 

2.2  9FB8<>4 CDB6989A<S D9FDBEC9>F<6AB7B BC<E4F9?PAB7B 
<EE?98B64A<S 
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!4 C9D6B@ QF4C9 5O?B CDB6989AB D9FDBEC9>F<6AB9 BC<E4F9?PAB9 

H4D@4>BQC<89@<B?B7<K9E>B9 <EE?98B64A<9 E <ECB?P;B64A<9@ 84AAOI 280 

4@5G?4FBDAOI >4DF C4J<9AFB6 <; 7 89FE><I CB?<>?<A<> 7. �B?7B7D484. �D<F9D<< 

6>?RK9A<S 4@5G?4FBDAOI >4DF 6 <EE?98B64A<9: 

1.  GEF4AB6?9AAO= 8<47AB; 4??9D7<K9E><= D<A<F (J30.1, J30.2, J30.3, 

J30.4); 

2. A45?R89A<9 C4J<9AFB6 6 F9K9A<9 2020 7B84 G 6D4K9= 4??9D7B?B7B6 E 

8<47AB;B@ 4??9D7<K9E><= D<A<F (J30.1, J30.2, J30.3 J30.4). 

�BEFGC > 4@5G?4FBDAO@ >4DF4@ 5O? CB?GK9A CB EB7?4EB64A<R E 7?46AO@< 

6D4K4@< @98<J<AE><I BD74A<;4J<=. �O5BD 4@5G?4FBDAOI >4DF CDB6B8<?ES 

E?GK4=AO@ B5D4;B@. !4 >4:8B7B C4J<9AF4 ;4CB?AS?4EP <A8<6<8G4?PA4S 

D97<EFD4J<BAA4S >4DF4 (�$�). #4D4@9FDO, >BFBDO9 6 A99 6ABE<?<EP, 5O?< 6O5D4AO 

6 EBBF69FEF6<< E >D<F9D<S@<, BJ9A<649@O@< 6 H4D@4>BQC<89@<B?B7<K9E>B@ 

<EE?98B64A<<, 6OCB?A9AAB@ >B??9>F<6B@ 46FBDB6 �B?7B7D48E>B7B 

7BEG84DEF69AAB7B @98<J<AE>B7B GA<69DE<F9F4 6 2009 7B8G (!.�.  4?R:<AE>4S, 

�.!. ,<L<@BDB6, �.�. $4;64?S964, �.�. ,4F4?<A): 

1. �B;D4EF C4J<9AF4 A4 @B@9AF <EE?98B64A<S (>B?<K9EF6B CB?AOI ?9F). 

2. #B? C4J<9AF4. 

3. �?<A<K9E><= 8<47AB;, G>4;4AAO= 6D4KB@ 6 4@5G?4FBDAB= >4DF9. 

4. %BCGFEF6GRM<9 4??9D7<K9E><9 ;45B?964A<S. 

5. �B;D4EF C4J<9AF4 CD< CBS6?9A<< C9D6OI E<@CFB@B6 4??9D7<K9E>B7B 

D<A<F4. 

6. �B;D4EF C4J<9AF4 CD< CBEF4AB6>9 8<47AB;4 «4??9D7<K9E><= D<A<F». � 

E?GK49 BFEGFEF6<S ;4C<E< B CBEF4AB6>9 8<47AB;4 ;4 84FG 6C9D6O9 6OEF46?9AAB7B 

8<47AB;4 CD<A<@4?4EP C9D64S ;4C<EP E G>4;4AAO@ 8<47AB;B@ 6 4@5G?4FBDAB= >4DF9.  

7. %C9J<4?PABEFP 6D4K4, GEF4AB6<6L97B 8<47AB; «4??9D7<K9E><= D<A<F» 

6C9D6O9. 

8. %6989A<S B CB6FBDAOI B5D4M9A<SI CB CB6B8G �$. 
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9. !4;A4K9AAO9 ?9>4DEF69AAO9 CD9C4D4FO 8?S F9D4C<< 4??9D7<K9E>B7B 

D<A<F4 A4 @B@9AF CBE?98A97B 6<;<F4 C4J<9AF4 ( !!, FBD7B6B9 A4;64A<9, 

?9>4DEF69AA4S HBD@4, >D4FABEFP A4;A4K9A<S, CGFP 66989A<S, 8?<F9?PABEFP CD<9@4). 

10. %C9J<4?PABEFP 6D4K4, A4;A4K<6L97B F9D4C<R �$ A4 CBE?98A9@ 6<;<F9 

C4J<9AF4. 

11. �AHBD@4J<S B ?9>4DEF69AAOI ED98EF64I, >BFBDO9 C4J<9AF CB?GK4? 

E4@BEFBSF9?PAB 8?S ?9K9A<S �$ 59; A4;A4K9A<S 6D4K4.  

�?S 84?PA9=L97B 4A4?<;4 EB5D4AAO9 84AAO9 <; �$� 5O?< C9D9A9E9AO 6 54;G 

84AAOI Excel Microsoft 8?S CBE?98GRM9= EF4F<EF<K9E>B= B5D45BF>< < 4A4?<;4.  

� D4@>4I C9D6B7B QF4C4 QC<89@<B?B7<K9E>B7B <EE?98B64A<S 5O? A4CD46?9A 

C<EP@9AAO= ;4CDBE 6 &9DD<FBD<4?PAO= HBA8 B5S;4F9?PAB7B @98<J<AE>B7B 

EFD4IB64A<S �B?7B7D48E>B= B5?4EF< E J9?PR CB?GK9A<S <AHBD@4J<< B >B?<K9EF69 

C9D6<KAOI B5D4M9A<= C4J<9AFB6 C98<4FD<K9E>B7B CDBH<?S E 8<47AB;B@ 

4??9D7<K9E><= D<A<F (J30.1, J30.2, J30.3, J30.4) 6 C9D<B8 E 2019 CB 2024 7B8O. 

#B?GK9AAO9 84AAO9 5O?< CDB4A4?<;<DB64AO < CDB6989A4 BJ9A>4 >B?<K9EF64 

B5D4M9A<= C4J<9AFB6 > EC9J<4?<EF4@ D4;?<KAOI CDBH<?9=. #B?GK9AAO9 84AAO9 

5O?< <ECB?P;B64AO 8?S CDB6989A<S 4A4?<;4 CD<K<A A9D4J<BA4?PAB7B ?9K9A<S �$ 

6 D94?PAB= >?<A<K9E>B= CD4>F<>9 �B?7B7D48E>B= B5?4EF<.  

 

 

 

2.3  9FB8<>4 CDB6989A<S BF>DOFB7B CDBEC9>F<6AB7B 
D4A8B@<;<DB64AAB7B ED46A<F9?PAB7B <EE?98B64A<S QHH9>F<6ABEF< 
4AF<7<EF4@<AAOI CD9C4D4FB6 G 89F9= E 4??9D7<K9E><@ D<A<FB@ 

 

 

 

�FBDB= QF4C <EE?98B64A<S 6OCB?A9A 6 8<;4=A9 4-I A989?PAB7B BF>DOFB7B 

CDBEC9>F<6AB7B D4A8B@<;<DB64AAB7B ED46A<F9?PAB7B <EE?98B64A<S 6 

C4D4??9?PAOI 7DGCC4I (D<EGAB> 2.1). �EE?98B64A<9 CDB6B8<?BEP A4 >?<A<K9E>B= 

54;9 >4H98DO C98<4FD<< < A9BA4FB?B7<< �AEF<FGF4 ! (" (��"' �" 
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�B?7B7D48E><= 7BEG84DEF69AAO= @98<J<AE><= GA<69DE<F9F  <A;8D464 $BEE<< - 

�??9D7B?B7<K9E>B9 BF89?9A<9 8?S 89F9= +'� «�� «$��- 98<J<A4» 7. �B?7B7D48» 

6 C9D<B8 E 01.07.2020 CB 31.12.2023 77. 

 

$<EGAB> 1.2 3 �<;4=A 2 QF4C4 <EE?98B64A<S 

 

�D<F9D<< 6>?RK9A<S 6 <EE?98B64A<9: 
•      �B;D4EF C4J<9AFB6 BF 12 8B 18 ?9F. 

•      !4?<K<9 6 4A4@A9;9 CB8F69D:89AAB7B E9;BAAB7B 4??9D7<K9E>B7B 

D<A<F4 ED98A9= EF9C9A< FS:9EF<, 6B;A<>4RM97B 6 E9;BA CO?9A<S A4 CDBFS:9A<< 

@<A<@G@ 24 @9ESJ96 8B @B@9AF4 6>?RK9A<S 6 <EE?98B64A<9. 

•      �B;A<>AB69A<9 C9DE<EF<DGRM<I E<@CFB@B6 D<A<F4>4 A989?P 6 7B8G 

<>4 8A9= 6 A989?R 6 4A4@A9;9. 

•      'EF4AB6?9AA4S E9AE<5<?<;4J<S > CO?PJ96O@ 4??9D79A4@. 

•      #DB8B?:<F9?PABEFP E<@CFB@B6 4??9D7<K9E>B7B D<A<F4 A4 @B@9AF 

6>?RK9A<S 6 <EE?98B64A<9 A9 5B?99 48 K4EB6. 

•      "J9A>4 FS:9EF< F9K9A<S D<A<F4 CB L>4?9 ��,<5 54??B6 

•      !4?<K<9 ABEB6OI E<@CFB@B6 �$ (;4?B:9AABEFP ABE4, D<ABD9S, ;G8 6 

ABEG, K<I4A<9): EG@@4 54??B6 CB L>4?9 reflective Total Nasal Symptoms Score (r-

TNSS) A9 5B?99 4: CD< QFB@ A9 5B?99 1 54??4 CD< BJ9A>9 ;4 >4:8O= <; E<@CFB@B6; 
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�D<F9D<< A96>?RK9A<S 6 <EE?98B64A<9: 
•      !4?<K<9 E<@CFB@B6 C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 6 

F9K9A<9 6E97B 7B84. 

•      !4?<K<9 >GDE4 4??9D79AEC9J<H<K9E>B= <@@GABF9D4C<< 6 F9K9A<9 

CBE?98A97B 7B84. 

•      &9D4C<S B@4?<;G@45B@ 6 F9K9A<9 CBE?98A97B 7B84. 

•      �ECB?P;B64A<9 <AFD4A4;4?PAOI < E<EF9@AOI 7?R>B>BDF<>BEF9DB<8B6, 

E<EF9@AOI < FBC<K9E><I 4AF<7<EF4@<AAOI CD9C4D4FB6, 4AF<?9=>BFD<9AB6OI 

CD9C4D4FB6 6 F9K9A<9 @9ESJ4 C9D98 A4K4?B@ <EE?98B64A<S. 

•      "FEGFEF6<9 >BAFDB?S EBCGFEF6GRM9= 5DBAI<4?PAB= 4EF@O 6 F9K9A<9 12 

@9ESJ96 8B 6>?RK9A<S 6 <EE?98B64A<9. 

•      �?<A<K9E>< ;A4K<@B9 A4DGL9A<9 ABEB6B7B 8OI4A<S 6E?98EF6<9 

4A4FB@<K9E><I 4AB@4?<= ABE4. 

•      %<@CFB@O BEFDB7B E<AGE<F4 A4 @B@9AF 6>?RK9A<S 6 <EE?98B64A<9, 4 

F4>:9 G>4;4A<9 A4 A4?<K<9 K4EFOI B5BEFD9A<= IDBA<K9E>B7B E<AGE<F4. 

•      !4?<K<9 <AH9>J<= 8OI4F9?PAOI CGF9= ;4 869 A989?< 8B </<?< A4 

@B@9AF 6>?RK9A<S 6 <EE?98B64A<9. 

•      �<C9DKG6EF6<F9?PABEFP > ?R5B@G <; >B@CBA9AFB6 <;GK49@OI 

CD9C4D4FB6. 

•      #?4A<DB64A<9 6O9;84 ;4 CD989?O B5?4EF< CBEFBSAAB7B CDB:<64A<S 6 

C9D<B8 CDB6989A<S <EE?98B64A<S. 

�D<F9D<< <E>?RK9A<S <; <EE?98B64A<S: 
•      $4;6<F<9 B5BEFD9A<S EBCGFEF6GRM9= 5DBAI<4?PAB= 4EF@O. 

•      !9B5IB8<@BEFP G69?<K9A<S B5N9@4 F9D4C<< 4??9D7<K9E>B7B D<A<F4. 

•      "F>4; C4J<9AF4 BF 84?PA9=L97B GK4EF<S 6 <EE?98B64A<<. 

�ECB?P;GS @9FB8 EFD4F<H<>4J<BAAB= D4A8B@<;4J<< (BEAB6AO9 EFD4FO: CB?, 

EBCGFEF6GRM4S ��) 6E9 C4J<9AFO 5O?< D4;89?9AO A4 3 7DGCCO: 

7DGCC4 1 (n=31): J9F<D<;<A 10 @7 (�<DF9>®, UCB FARCHIM, S.A., 
,69=J4D<S) CB 1 F45?9F>9 1 D4; 6 EGF><. 
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7DGCC4 2 (n=32): 5<?4EF<A 20 @7 (!<>E4D®, �9D?<A-)9@<, �F4?<S) CB 1 

F45?9F>9 1 D4; 6 EGF><; 

7DGCC4 3 (n=32): DGC4F48<A 10 @7 ($GC4H<A®, J.UIACH & CIA, S.F., �EC4A<S) 
CB 1 F45?9F>9 1 D4; 6 EGF><; 

� E?GK49 E<?PAB= ;4?B:9AABEF< ABE4 C4J<9AFO <@9?< 6B;@B:ABEFP 

CD<@9A<FP B>E<@9F4;B?<A4 7<8DBI?BD<8 (!4;<6<A® 0,05% BF Merck 

Selbstmedikation GmbH, �9D@4A<S) CB 1 6CDOE><64A<R 6 >4:8O= ABEB6B= IB8. 

 4>E<@4?PA4S CDB8B?:<F9?PABEFP CD<@9A9A<S 3 3 8AS. 

�D<F9D<< QHH9>F<6ABEF< F9D4C<< ��# BJ9A<64?<EP A4 C?4AB6OI 6<;<F4I 

C4J<9AFB6 (F45?<J4 2.1). #D< BFEGFEF6<< >BAFDB?S A48 E<@CFB@4@< 4??9D7<K9E>B7B 

D<A<F4 < 6 E?GK49 6B;A<>AB69A<S A9:9?4F9?PAOI ?9>4DEF69AAOI D94>J<= C4J<9AF 

<@9? CD46B BEGM9EF6<FP A9;4C?4A<DB64AAO= 6<;<F.  

&45?<J4 2.1 3 �D<F9D<< QHH9>F<6ABEF< F9D4C<< �$ 6 <EE?98B64A<<  
�D<F9D<= 

QHH9>F<6ABEF< 

"EAB6AB=/ 
�BCB?A<F9?PAO= 

�BAFDB?PAO9 FBK>< CDB6989A<S 

�B?S C4J<9AFB6 E 
>BAFDB?<DG9@O@ �$ 6 
F9K9A<9 28 8A9= (%) 

"EAB6AB= 28 89AP 

�B?<K9EF6B 8A9= 
>BAFDB?<DG9@B7B 

F9K9A<S 
"EAB6AB= 28 89AP 

r-Ā�ÿÿ, 54??O "EAB6AB= �EIB8AB, 3, 7, 14, 21, 28 8A< 

��,, 54??O "EAB6AB= �EIB8AB, 3, 7, 14, 21, 28 8A< 

RQLQ, 54??O �BCB?A<F9?PAO= �EIB8AB, 7, 14, 21, 28 8A< � r−Ā�ÿÿ, 54??O �BCB?A<F9?PAO= 3, 7, 14, 21, 28 8A< � ��,, 54??O �BCB?A<F9?PAO= 3, 7, 14, 21, 28 8A< 

AUC (1-28) ��, �BCB?A<F9?PAO= 1-28 8A< 
 

"J9A>4 QHH9>F<6ABEF< ?9K9A<S 6>?RK4?4 6?<SA<9 ;45B?964A<S A4 

E4@BKG6EF6<9 CB 6<;G4?PAB= 4A4?B7B6B= L>4?9 (��,); BJ9A>G 6OD4:9AABEF< 

E<@CFB@B6 �$ CB L>4?9 BJ9A>< A4;4?PAOI E<@CFB@B6 �$ (r-TNSS), BJ9A>G 
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>4K9EF64 :<;A< (RQLQ). �DB@9 FB7B, GK<FO64?BEP K<E?B 8A9= @BABF9D4C<< ��# 6 

>4:8B= 7DGCC9; K4EFBF4 A9;4C?4A<DB64AAOI 6<;<FB6 6 E6S;< E GIG8L9A<9@ 

EBEFBSA<S; K4EFBF4 E?GK496 G69?<K9A<S B5N9@4 F9D4C<< (STEP-UP) 6 E6S;< E 

GFD4FB= >BAFDB?S. 

"J9A>4 6?<SA<S ;45B?964A<S A4 E4@BKG6EF6<9 CB 6<;G4?PAB= 4A4?B7B6B= 

L>4?9 (��,) CDB6B8<?4EP 9:98A96AB 69K9DB@ 8B CD<9@4 ?9>4DEF69AAOI 

CD9C4D4FB6. #4J<9AF A4 7BD<;BAF4?PAB= 7D48G<DB64AAB= ?<A<< 8?<AB= 10 E@ 

BF@9K4? 69DF<>4?PAB= K9DFB= BJ9A>G 6?<SA<S 5B?9;A< A4 E4@BKG6EF6<9, 

6OD4:9AAGR 6 54??4I BF 0 8B 100, 789 0 4 QFB BFEGFEF6<9 :4?B5 < E<@CFB@B6, 4 100 

3 @4>E<@4?PAB 6OD4:9AAO9 CDBS6?9A<S 5B?9;A<.   

�OD4:9AABEFP E<@CFB@B6 �$ C4J<9AF BJ9A<64? 9:98A96AB 69K9DB@ 8B 

CD<9@4 4AF<7<EF4@<AAB7B CD9C4D4F4, CD< QFB@ E<@CFB@O GK<FO64?<EP ;4 C9D<B8 E 

69K9D4 CD98O8GM97B 8AS 8B 69K9D4 F9>GM97B 8AS. �OD4:9AABEFP A4;4?PAOI (;G8, 

K<I4A<9, ;4?B:9AABEFP ABE4, 6B8SA<EFO9 6O89?9A<S <; ABE4) E<@CFB@B6 C4J<9AF 

BF@9K4? 6 8A96A<>9 E4@B>BAFDB?S, >BFBDO9 BJ9A<64?<EP 6 54??4I E <ECB?P;B64A<9@ 

L>4?O E<@CFB@B6: 0 3 BFEGFEF6<9 E<@CFB@B6; 1 3 ?97><9 E<@CFB@O, QC<;B8<K9E>< 

CBS6?SRM<9ES; 2 3 E<@CFB@O ED98A9= E<?O; 3 3 6OD4:9AAO9 CDBS6?9A<S, 

BF@9K4RM<9ES 5B?PLGR K4EFP 8AS. !4 BEAB64A<< 4A4?<;4 8A96A<>4 E4@B>BAFDB?S 

C4J<9AF4 D4EEK<FO64?ES EG@@4DAO= 54?? E<@CFB@B6.  

"J9A>4 >4K9EF64 :<;A< C4J<9AFB6 CDB6B8<?4EP E CB@BMPR 64?<8<DB64AAB7B 

BCDBEA<>4 CB >4K9EF6G :<;A< 5B?PAOI D<AB>BANRA>F<6<FB@ EB EF4A84DFAO@< 

6<84@< 89SF9?PABEF< (RQLQ(S)) 8?S C4J<9AFB6 g12 ?9F. "CDBEA<> 6>?RK4? 28 

6BCDBEB6 CB 7 D4;89?4@ (6<8O 89SF9?PABEF<, EBA, B5M<9 E<@CFB@O, CD4>F<K9E><9 

CDB5?9@O, ABEB6O9 E<@CFB@O, 7?4;AO9 E<@CFB@O, Q@BJ<BA4?PAB9 EBEFBSA<9). 

"F69FO BJ9A<64?<EP 6 54??4I E <ECB?P;B64A<9@ L>4?O: 0 3 A9 59ECB>B<?B; 1 3 

CBKF< A9 59ECB>B<?B; 2 3 E?97>4 59ECB>B<?B; 3 3 G@9D9AAB 59ECB>B<?B; 5 3 E<?PAB 

59ECB>B<?B; 6 3 BK9AP E<?PAB 59ECB>B<?B; 7 3 KD9;6OK4=AB E<?PAB 59ECB>B<?B. 

"5M<= 54?? BJ9A>< >4K9EF64 :<;A< D4EEK<FO64?ES >4> ED98A99 ;A4K9A<9 54??B6 CB 

6E9@ D4;89?4@. "J9A>G >4K9EF64 :<;A< C4J<9AF CDB6B8<? 9:9A989?PAB 8B CD<9@4 
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4AF<7<EF4@<AAB7B CD9C4D4F4, CD< QFB@ E<@CFB@O GK<FO64?<EP ;4 C9D<B8 

CD98O8GM9= A989?<. 

�?S >B?<K9EF69AAB= BJ9A>< EG@@4DAB7B QHH9>F4 8<A4@<K9E>< 

<;@9ASRM<IES C4D4@9FDB6 ;4 C9D<B8 A45?R89A<S (28 8A9=) 5O? CD<@9A9A @9FB8 

D4EK9F4 C?BM48< CB8 >D<6B= (AUC) E <ECB?P;B64A<9@ CD46<?4 FD4C9J<=. �4AAO= 

CB8IB8 CB;6B?S9F <AF97D<DB64FP 9:98A96AO9 <;@9D9A<S C4D4@9FD4 6 98<AO= 

CB>4;4F9?P, BFD4:4RM<= 97B B5M99 6B;89=EF6<9 ;4 D4EE@4FD<649@O= <AF9D64? 

6D9@9A<. $4EK9F C?BM48< CB8 >D<6B= (AUC) @9FB8B@ FD4C9J<= 8?S BJ9A>< 

>G@G?SF<6AB7B QHH9>F4 6D9@9AAB7B DS84 CDB<;6B8<?ES CB HBD@G?9: 

 

789 84A 6D9@9AAB= DS8 <;@9D9A<= y(t) (t=1, 2,&,n 4 8A< A45?R89A<S), 4 yi 4 

;A4K9A<9 C4D4@9FD4 6 >BA>D9FAO=  89AP; Δt 4 <AF9D64? @9:8G <;@9D9A<S@< (6 

A4L9@ E?GK49 Δt=1 89AP). AUC 6OK<E?S9FES >4> EG@@4 C?BM489= FD4C9J<=, 

B5D4;B64AAOI EBE98A<@< FBK>4@< DS84: 

#DB8B?:<F9?PABEFP >BAFDB?<DG9@B7B F9K9A<S �$ CD98EF46?S?4 EB5B= 

>B?<K9EF6B 8A9= A4 HBA9 @BABF9D4C<< ��# 59; CBFD95ABEF< G69?<K9A<S B5N9@4 

F9D4C<<. +4EFBF4 A9;4C?4A<DB64AAOI 6<;<FB6 6 E6S;< E GIG8L9A<9@ EBEFBSA<S 

BJ9A<64?4EP >4> >B?<K9EF6B B5D4M9A<= C4J<9AFB6 @9:8G C?4AB6O@< 6<;<F4@<. � 

IB89 <EE?98B64A<S BJ9A<64?4EP J9?9EBB5D4;ABEFP CDB8B?:9A<S @BABF9D4C<< 

4AF<7<EF4@<AAO@ CD9C4D4FB@ <?< <;@9A9A<S B5N9@4 F9D4C<< EB7?4EAB 

EFGC9AK4FB@G CB8IB8G F9D4C<< (ARIA-2019). #B>4;4A<S@< 8?S STEP-UP F9D4C<< 

E?G:<?<: BJ9A>4 ��,g5/10; A4?<K<9 ABEB6OI E<@CFB@B6 �$ (;4?B:9AABEFP ABE4, 

D<ABD9S, ;G8 6 ABEG, K<I4A<9): EG@@4 54??B6 CB L>4?9 reflective Total Nasal 

Symptoms Score (r-TNSS) A9 @9A99 6: CD< QFB@ ;4?B:9AABEFP ABE4 A9 @9A99 2 

54??B6, 4 F4>:9 A9 @9A99 2 54??B6 CD< BJ9A>9 ;4 B8<A <; BEF46L<IES FD9I 

BEF46L<IES E<@CFB@B6. #D< A9B5IB8<@BEF< G69?<K9A<S B5N9@4 F9D4C<< C4J<9AFO 

CD9>D4M4?< CD<9@ ��#, CB?GK4?< �A��% < 6O5O64?< <; <EE?98B64A<S. �?S 
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B5D45BF>< CDBCGM9AAOI 84AAOI, 6O;64AAOI 6O5O64A<9@ GK4EFA<>B6, CD<@9AS?ES 

@9FB8 LOCF (Last Observation Carried Forward), CD< >BFBDB@ CBE?98A99 

;4D97<EFD<DB64AAB9 ;A4K9A<9 C9D9ABE<?BEP A4 6E9 CBE?98GRM<9 6D9@9AAO9 FBK><. 

!9E@BFDS A4 97B B7D4A<K9A<S (D<E> E@9M9A<S), @9FB8 5O? 6O5D4A 8?S EBID4A9A<S 

CB?AB7B B5N9@4 6O5BD>< 6 C9D6<KAB@ 4A4?<;9. 

 

 

 

2.4  9FB8<>4 CDB6989A<S H4D@4>BQ>BAB@<K9E>B7B 4A4?<;4 
QHH9>F<6ABEF< F9D4C<< ��# 2-7B CB>B?9A<S 

 

 

 

!4 FD9FP9@ QF4C9 <EE?98B64A<S 5O? 6OCB?A9A ED46A<F9?PAO= 

H4D@4>BQ>BAB@<K9E><= 4A4?<; QHH9>F<6ABEF< F9D4C<< ��# 2-7B CB>B?9A<S.  

�AHBD@4J<S B EFB<@BEF< CD9C4D4FB6 5O?4 CB?GK9A4 CB 84AAO@ 4CF9KAB= E9F< 

«�B?7BH4D@» A4 84FG <I CD<B5D9F9A<S (<R?P 2020 7B84). #D< GE?B6<<, KFB 

ED46A<649@O9 H4D@4>BF9D4C96F<K9E><9 D9:<@O CB E6B9= >?<A<K9E>B= 

QHH9>F<6ABEF< CB D9;G?PF4F4@ 6FBDB7B QF4C4 <EE?98B64A<S S6?S?<EP 

D46ABJ9AAO@<, <ECB?P;B64?ES @9FB8 «4A4?<; @<A<@<;4J<< ;4FD4F», F. 9. 6OS6?9A<9 

@9A99 ;4FD4FAB7B ?9K9A<S CD< EBCBEF46<@B= QHH9>F<6ABEF<. #D< EF4F<EF<K9E>< 

8BEFB69DAOI D4;?<K<SI 6 QHH9>F<6ABEF< <ECB?P;B64?ES @9FB8 «;4FD4FO - 

QHH9>F<6ABEFP». "EAB6AO@ >D<F9D<9@ QHH9>F<6ABEF< CD< CDB6989A<< 

H4D@4>BQ>BAB@<K9E>B7B 4A4?<;4 S6?S?BEP >B?<K9EF6B 8A9= G C4J<9AFB6 E IBDBLB 

>BAFDB?<DG9@O@< E<@CFB@4@< �$ 6 >4:8B= 7DGCC9 ?9K9A<S (��, <5 54??B6 < r-

TNSSf4 54??B6 (E BJ9A>B= >4:8B7B E<@CFB@4 A9 5B?99 1 54??4) CD< BFEGFEF6<< 

CD<@9A9A<S 89>BA79EF4AFB6). �4AAO= <AF97D4F<6AO= >D<F9D<= BJ9A<64?ES G 6E9I 

C4J<9AFB6 A4 CDBFS:9A<< 6E97B 6D9@9A< GK4EF<S 6 <EE?98B64A<<.  

#D< 4A4?<;9 ;4FD4F BJ9A<64?<EP FB?P>B CDS@O9 ;4FD4FO, >BFBDO9 6>?RK4?< 

6 E95S EFB<@BEFP 54;<EAB= F9D4C<< ��# 2-7B CB>B?9A<S < ED98EF6 

E<@CFB@4F<K9E>B= F9D4C<< (89>BA79EF4AF). � 8BCB?A9A<9 > BEAB6AO@ @9FB84@ 
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H4D@4>BQ>BAB@<K9E>B7B 4A4?<;4 5O?4 D4;D45BF4A4 H4D@4>BQ>BAB@<K9E>4S @B89?P 

;4FD4F A4 28-8A96AO= >GDE ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< 6FBDB7B 

CB>B?9A<S, 6 >BFBDB= BJ9A<64?< EFB<@BEFP B8AB7B H4>F<K9E>B7B E?GK4S 59; 

<;@9A9A<S EF4DFB6B= F9D4C<< 6 F9K9A<9 4-I A989?P 6 >4:8B= 7DGCC9 ?9K9A<S. 

 

 

 

2.5  9FB8O EF4F<EF<K9E>B= B5D45BF>< 84AAOI 

 

 

 

%F4F<EF<K9E>4S B5D45BF>4 84AAOI CDB<;6B8<?4EP E <ECB?P;B64A<9@ 

CDB7D4@@O Stattech v. 4.7.2 (D4;D45BFK<> 3 """ «%F4FF9I», $BEE<S; 6>?RK9A4 6 

98<AO= D99EFD DBEE<=E><I CDB7D4@@ 8?S Q?9>FDBAAOI 6OK<E?<F9?PAOI @4L<A < 

54; 84AAOI (;4C<EP №14167 BF 11.07.2022)). �B?<K9EF69AAO9 CB>4;4F9?< 

BJ9A<64?<EP A4 CD98@9F EBBF69FEF6<S ABD@4?PAB@G D4ECD989?9A<R E CB@BMPR 

>D<F9D<S ,4C<DB-'<?>4. �B?<K9EF69AAO9 CB>4;4F9?<, 6O5BDBKAB9 D4ECD989?9A<9 

>BFBDOI EBBF69FEF6B64?B ABD@4?PAB@G, BC<EO64?<EP E CB@BMPR ED98A<I 

4D<H@9F<K9E><I 69?<K<A (M) < EF4A84DFAOI BF>?BA9A<= (SD). � >4K9EF69 @9DO 

D9CD9;9AF4F<6ABEF< 8?S ED98A<I ;A4K9A<= G>4;O64?<EP 7D4A<JO 95% 

8B69D<F9?PAB7B <AF9D64?4 (95% ��). � E?GK49 BFEGFEF6<S ABD@4?PAB7B 

D4ECD989?9A<S >B?<K9EF69AAO9 84AAO9 BC<EO64?<EP E CB@BMPR @98<4AO (Me) < 

A<:A97B < 69DIA97B >64DF<?9= [Q1 3 Q3]. �4F97BD<4?PAO9 84AAO9 BC<EO64?<EP E 

G>4;4A<9@ 45EB?RFAOI ;A4K9A<= < CDBJ9AFAOI 8B?9=. 95% 8B69D<F9?PAO9 

<AF9D64?O 8?S CDBJ9AFAOI 8B?9= D4EEK<FO64?<EP CB @9FB8G �?BCC9D4-#<DEBA4.  

%D46A9A<9 FD9I < 5B?99 7DGCC CB >B?<K9EF69AAB@G CB>4;4F9?R, <@9RM9@G 

ABD@4?PAB9 D4ECD989?9A<9, 6OCB?AS?BEP E CB@BMPR B8ABH4>FBDAB7B 

8<EC9DE<BAAB7B 4A4?<;4, 4CBEF9D<BDAO9 ED46A9A<S CDB6B8<?<EP E CB@BMPR 

>D<F9D<S &PR>< (CD< GE?B6<< D469AEF64 8<EC9DE<=), E CB@BMPR >D<F9D<S �9=@E4-

)4GQ??4 (CD< A9D46AOI 8<EC9DE<SI). %D46A9A<9 FD9I < 5B?99 7DGCC CB 

>B?<K9EF69AAB@G CB>4;4F9?R, D4ECD989?9A<9 >BFBDB7B BF?<K4?BEP BF ABD@4?PAB7B, 
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6OCB?AS?BEP E CB@BMPR >D<F9D<S �D4E>9?4-'B??<E4, 4CBEF9D<BDAO9 ED46A9A<S 3 

E CB@BMPR >D<F9D<S �4AA4 E CBCD46>B= )B?@4. #D< ED46A9A<< FD9I < 5B?99 

;46<E<@OI EB6B>GCABEF9=, D4ECD989?9A<9 >BFBDOI BF?<K4?BEP BF ABD@4?PAB7B, 

<ECB?P;B64?ES A9C4D4@9FD<K9E><= >D<F9D<= (D<8@4A4 E 4CBEF9D<BDAO@< 

ED46A9A<S@< E CB@BMPR >D<F9D<S �BAB69D4-�@4A4 E CBCD46>B= )B?@4. %D46A9A<9 

86GI 7DGCC CB >B?<K9EF69AAB@G CB>4;4F9?R, D4ECD989?9A<9 >BFBDB7B BF?<K4?BEP 

BF ABD@4?PAB7B, 6OCB?AS?BEP E CB@BMPR U->D<F9D<S  4AA4-'<FA<. $4EK9F 

H4D@4>BQ>BAB@<K9E><I C4D4@9FDB6 6OCB?AS?ES E CB@BMPR CDB7D4@@O Excel 2016, 

D94?<;B64AAB= 6 C4>9F9 CDB7D4@@ Microsoft Office. %D46A9A<9 CDBJ9AFAOI 8B?9= 

6OCB?AS?BEP E CB@BMPR >D<F9D<S I<->648D4F #<DEBA4. %F4F<EF<K9E>< ;A4K<@O@< 

EK<F4?< ;A4K9A<9 p<0,05. 
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����� 3. (�$ ��"1#��� �"�"��+�%���  "!�&"$�!� 
����$��+�%�"�" $�!�&� ' ��&�� 

 

 

 

3.1 "5M4S I4D4>F9D<EF<>4 7DGCCO 4@5G?4FBDAOI C4J<9AFB6 
 

 

 

� D4@>4I CDB6989AAB7B D9FDBEC9>F<6AB7B H4D@4>BQC<89@<B?B7<K9E>B7B 

<EE?98B64A<S 4??9D7<K9E>B7B D<A<F4 G 89F9= 6 �B?7B7D48E>B= B5?4EF< 5O?< 

;4CB?A9AO 280 �$�, 6 >BFBDO9 @O 6A9E?< 84AAO9 <; 4@5G?4FBDAOI >4DF C4J<9AFB6 

E 8<47AB;B@ 4??9D7<K9E><= D<A<F (J30.1, J30.2, J30.3, J30.4) <; 7 89FE><I 

CB?<>?<A<> 7. �B?7B7D484, B>4;O64RM<I @98<J<AE>GR CB@BMP A4E9?9A<R CB 

CDBH<?R <�??9D7B?B7<S < <@@GAB?B7<S=. &4><@ B5D4;B@, 6 84AAB@ QF4C9 

8<EE9DF4J<BAAB7B <EE?98B64A<S 4A4?<;<DB64?<EP F9D4C96F<K9E><9 CB8IB8O > 

?9K9A<R �$ 280 C4J<9AFB6, ED98A<= 6B;D4EF >BFBDOI A4 @B@9AF 6>?RK9A<S 6 

<EE?98B64A<9 EBEF46<? 12,73±2,22 ?9F (@4?PK<>B6 3 38,2% (107/280); 896BK9> 61,8% 

(173/280)). � 39,3% (110/280) E?GK496 6 4@5G?4FBDAOI >4DF4I G84?BEP 

<89AF<H<J<DB64FP 6B;D4EF @4A<H9EF4J<< C9D6OI E<@CFB@B6 �$, KFB CB;6B?<?B 

D4EEK<F4FP ED98ARR CDB8B?:<F9?PABEFP F9K9A<S �$ 8B @B@9AF4 CBEF4AB6>< 

8<47AB;4, >BFBDO= EBEF46<? 3,5±1,73 ?9F. �?S C4J<9AFB6, 4@5G?4FBDAO9 >4DFO 

>BFBDOI 5O?< 6>?RK9AO 6 1 QF4C <EE?98B64A<S, CDB6989A 4A4?<; >B@BD5<8ABEF< 

�$ E 8DG7B= 4??9D7B?B7<K9E>B= C4FB?B7<9=. %FDG>FGD4 >B@BD5<8ABEF< 

CD98EF46?9A4 6 F45?<J9 3.1. 

' 22,8% (64/280) 6>?RK9AAOI 6 <EE?98B64A<9 C4J<9AFB6 >B@BD5<8AO= 

8<47AB; �� 5O? CBEF46?9A D4APL9 <?< B8AB6D9@9AAB E 8<47AB;B@ �$. �FBC<K9E><= 

89D@4F<F <@9? @9EFB G 35% (98/280) C4J<9AFB6, G 18,2% (51/280) @4A<H9EF<DB64? 

8B 69D<H<>4J<< 8<47AB;4 �$.  
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&45?<J4 3.1 3 %FDG>FGD4 EBCGFEF6GRM<I ;45B?964A<= G 89F9= E �$ 

%BCGFEF6GRM<9 ;45B?964A<S �B?-6B C4J<9AFB6 
(%) 

�E97B, % 

�??9D7B?B7<K9E><9 

�DBAI<4?PA4S 4EF@4 103/280 (36,7%) 

185/280 

(66,1%) 

�FBC<K9E><= 89D@4F<F 98/280 (35%) 

�D4C<6A<J4 19/280 (6,8%) 

"EFDO9 4??9D7<K9E><9 
D94>J<< 6/280 (2,1%) 

 

%D98< 6E9I C4J<9AFB6, GK4EF6GRM<I 6 <EE?98B64A<<, BF@9K4?BEP 18,2% 

(51/280) 4@5G?4FBDAOI >4DF E <AF9D@<FF<DGRM<@ �$; 43,9% (123/280) 3 E 

C9DE<EF<DGRM<@ �$; 6 37,9% (106/280) 4@5G?4FBDAOI >4DF G>4;4A<S B I4D4>F9D9 

F9K9A<S �$ A9 5O?B. #B EF9C9A< FS:9EF< �$ 5O?B 6OS6?9AB 28,9% (81/280) 

C4J<9AFB6 E ?97><@ F9K9A<9@; 33,6% (94/280) < 12,5% (35/280) EB ED98A9= EF9C9APR 

FS:9EF< < FS:9?O@ F9K9A<9@ EBBF69FEF69AAB. � 25% (70/280) C9D6<KAB= 

8B>G@9AF4J<< EF9C9AP FS:9EF< �$ A9 5O?4 BFD4:9A4. '>4;4A<9 A4 E9;BAABEFP 

B5BEFD9A<S �$ 5O?B 6 22,8% (64/280) 4@5G?4FBDAOI >4DF, ED98< >BFBDOI 6O89?9A 

>DG7?B7B8<KAO= �$ 6 4,6% (13/280) E?GK496, E9;BAAO= 3 6 17,5% (49/280) < 

>DG7?B7B8<KAO= E E9;BAAO@< B5BEFD9A<S@< 6 0,7% (2/280) E?GK496. �B 6E9= 

C9D6<KAB= 8B>G@9AF4J<< 6 CDB4A4?<;<DB64AAOI 6<;<F4I �$ BF@9K4?ES 6 EF48<< 

B5BEFD9A<S.  

 

 

3.2 %FDG>FGD4 A4;A4K9A<= ?9>4DEF69AAOI ED98EF6, D9>B@9A8G9@OI 8?S 
F9D4C<< 4??9D7<K9E>B7B D<A<F4 A4 4@5G?4FBDAB@ QF4C9 
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� EBBF69FEF6<< E 8<;4=AB@ 1 QF4C4 <EE?98B64A<S 5O?< CDB4A4?<;<DB64AO 

CBE?98A<9 4@5G?4FBDAO9 6<;<FO C4J<9AFB6 6 @98<J<AE><9 BD74A<;4J<< CB CB6B8G 

:4?B5 A4 E<@CFB@O �$, A4 >BFBDOI 6D4KB@ 5O?4 A4;A4K9A4 H4D@4>BF9D4C<S �$ 

(6D4K-C98<4FD 3 31/280 (11,1%); 6D4K-4??9D7B?B7-<@@GAB?B7 3 215/280 (76,8%); 

6D4K-BFBD<AB?4D<A7B?B7 3 34/280 (12,1%)). � 20,7% (58/280) E?GK496 6 IB89 6<;<F4 

>BDD9>F<DB64?BEP D4A99 A4;A4K9AAB9 ?9K9A<9, G BEF46L<IES C4J<9AFB6 

CDB<;6B8<?BEP C9D6<KAB9 A4;A4K9A<9 F9D4C<< CB CB6B8G BK9D98AB7B B5BEFD9A<S.  

 !4 @B@9AF CBE?98A<I 6<;<FB6 C4J<9AFB6, BFD4:9AAOI 6 4@5G?4FBDAOI 

>4DF4I, 5O?B 6OCB?A9AB 771 A4;A4K9A<9 ?9>4DEF69AAOI CD9C4D4FB6 8?S F9D4C<< 

�$. !4<5B?99 K4EFB, 6 41,4% (319/771) A4;A4K9A<=, C4J<9AF4@ 5O?< 

D9>B@9A8B64AO 5?B>4FBDO H1-7<EF4@<AB6OI D9J9CFBDB6. �FBDO@< CB K4EFBF9 

A4;A4K9A<S 5O?< A4;4?PAO9 >BDF<>BEF9DB<8O 3 31,5 % (243/771). $9:9 G>4;O64?<EP 

4?PH4-48D9AB@<@9F<><, 5?B>4FBDO 4AF<?9=>BFD<9AB6OI D9J9CFBDB6 < 

EF45<?<;4FBDO @9@5D4A FGKAOI >?9FB> 3 17% (131/771); 8,4% (65/771) < 1,7% 

(13/771) BF 6E9I A4;A4K9A<= EBBF69FEF69AAB (D<EGAB> 3.1) 

 

$<EGAB> 3.1 3 %FDG>FGD4 A4;A4K9A<S ?9>4DEF69AAOI ED98EF6 (%), 
D9>B@9A8G9@OI 8?S F9D4C<< 4??9D7<K9E>B7B D<A<F4 A4 4@5G?4FBDAB@ QF4C9 
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� D9;G?PF4F9 H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S 6OS6?9AB, KFB 

ED98< 5?B>4FBDB6 H1-7<EF4@<AB6OI D9J9CFBDB6 A4<5B?99 K4EFB A4;A4K4?<EP 

E<EF9@AO9 ��# 2-7B CB>B?9A<S 3 6 73% (233/319) E?GK496. �; QFB= 7DGCCO 

CD9C4D4FB6 5B?PL9@G K<E?G C4J<9AFB6 5O?< D9>B@9A8B64AO J9F<D<;<A, 

89;?BD4F48<A < ?96BJ9F<D<;<A 3 19,1%, 21% < 17,6% BF 6E9I A4;A4K9A<= ��# 

EBBF69FEF69AAB. %D98< E<EF9@AOI ��# 2-7B CB>B?9A<S 5O?B 6OCB?A9AB 85,8% 

(200/233) A4;A4K9A<= A9 @9F45B?<;<DG9@OI ��# < 14,2% (33/233) 

@9F45B?<;<DG9@OI CD9C4D4F4. %G@@4DA4S K4EFBF4 A4;A4K9A<S 5<?4EF<A4 < 

DGC4F48<A4 (��#, ;4D97<EFD<DB64AAO9 6 $( CB;:9 2009 7B84) EBEF46<?4 8,8% BF 

6E9I A4;A4K9A<= ��#.  

%D98< 5?B>4FBDB6 H1-7<EF4@<AB6OI D9J9CFBDB6 6 4@5G?4FBDAOI >4DF4I 

BF@9K9AB 11,6% (37/319) A4;A4K9A<= ��# 1-7B CB>B?9A<S. � 3,8 % (12/319) E?GK496 

BF 6E9I A4;A4K9A<= ��# 5O? D9>B@9A8B64A CD9C4D4F I?BDBC<D4@<A, A4;A4K49@O= 

6 F45?9F<DB64AAB= (2,5% (8/319)) < 6 <AN9>J<BAAB= (1,3% (4/319)) HBD@4I. �DB@9 

QFB7B, CB 84AAO@ @98<J<AE>B= 8B>G@9AF4J<< D9>B@9A8B64AO >?9@4EF<A (3,8 % 

(12/319)) < I<H9A48<A (4% (13/319)) 6 HBD@9 F45?9FB>.  

�DB@9 FB7B, ED98< 5?B>4FBDB6 H1-7<EF4@<AB6OI D9J9CFBDB6 6 4@5G?4FBDAOI 

>4DF4I 5O?B 15,4% (49/319) A4;A4K9A<= <AFD4A4;4?PAOI ��# 2-7B CB>B?9A<S - 

4;9?4EF<A4 (100% (49/49)). 

%D98< 6E9I A4;A4K9A<= �A��% A4<5B?99 K4EFB 6 4@5G?4FBDAOI >4DF4I 

6EFD9K4?<EP @B@9F4;BA (30,9% (75/243)) < H?GF<>4;BA (42,4% (103/243)). $9:9 5O?< 

D9>B@9A8B64AO 59>?B@9F4;BA < 5G89EBA<8 3 16,9% (41/243) < 9,9% (24/243) 

A4;A4K9A<= EBBF69FEF69AAB. 

�8<AEF69AAO@ A4;A4K9AAO@ CD9C4D4FB@ <; 7DGCCO EF45<?<;4FBDB6 @9@5D4A 

FGKAOI >?9FB> S6?S?4EP >DB@B7?<J<964S ><E?BF4 (100% (13/13). %D98< 5?B>4FBDB6 

4AF<?9=>BFD<9AB6OI D9J9CFBDB6 F4>:9 6EFD9K4?BEP A4;A4K9A<9 FB?P>B B8AB7B 

?9>4DEF69AAB7B CD9C4D4F4 3 @BAF9?G>4EF4 (100% (65/65). 

�9>BA79EF4AFO 6 4@5G?4FBDAOI >4DF4I 5O?< CD98EF46?9AO 

B>E<@9F4;B?<AB@, >E<?B@9F4;B?<AB@ < H9A<?QHD<AB@ 3 51,9% (68/131), 25,2% 
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(33/131) < 22,9% (30/131) EBBF69FEF69AAB BF 6E9I A4;A4K9A<= 84AAB= 7DGCCO 

CD9C4D4FB6. 

� 92,9% 4@5G?4FBDAOI >4DF C4J<9AF4@ E �$ 5O?4 D9>B@9A8B64A4 

>B@5<A<DB64AA4S 54;<EA4S F9D4C<S 86G@S < 5B?99 CDBF<6B4??9D7<K9E><@< 

?9>4DEF69AAO@< CD9C4D4F4@<. % J9?PR @BA<FBD<A74 H4D@4>BQC<89@<B?B7<K9E>B= 

E<FG4J<< 6 �B?7B7D48E>B= B5?4EF< CB?GK9AAO9 A4@< D9;G?PF4FO CB K4EFBF9 

A4;A4K9A<S CDBF<6B4??9D7<K9E><I ?9>4DEF69AAOI ED98EF6 D4;?<KAOI 7DGCC 89FS@ 

E �$ 6 2020-2023 7B84I @O ED46A<?< E 84AAO@< CD98O8GM<I 

H4D@4>BQC<89@<B?B7<K9E><I <EE?98B64A<=, CDB6989AAOI 6 A4L9@ D97<BA9 6 2001 

< 2009 7B84I. $9;G?PF4FO H4D@4>BQC<89@<B?B7<K9E>B7B @BA<FBD<A74 6OS6<?< DS8 

F9A89AJ<=, CDB<;BL98L<I ;4 25 ?9F 6 EFDG>FGD9 A4;A4K9A<= ?9>4DEF69AAOI 

ED98EF6 CD< �$ G 89F9=:  

● EA<:9A<9 K4EFBFO A4;A4K9A<= ��# 1-7B CB>B?9A<S A4 9% 

BFABE<F9?PAB 2001 < 2009 7B8B6 (2001 7. 3 22,9% (22/96), 2009 7. 3 22,4% (74/330); 

● ;A4K<F9?PAB9 EA<:9A<9 K4EFBFO A4;A4K9A<S >DB@BAB6 A4 31% 6 

ED46A9A<< E 2001 7B8B@ (35,4% (34/96)) < A4 23,5% BFABE<F9?PAB 2009 7B84 (28,2% 

(92/330)); 

● ;A4K<F9?PAB9 G69?<K9A<9 K4EFBFO A4;A4K9A<= �A��% 5B?99 K9@ A4 

64%  6 ED46A9A<< E 2001 < 2009 7B84@< (2001 7. 3 13,5% (13/96)); 2009 7. 3 22,4% 

(74/330)); 

● ;A4K<F9?PAB9 G69?<K9A<9 K4EFBFO A4;A4K9A<= ��# 2-7B CB>B?9A<S A4 

70% < 39% 6 ED46A9A<< E 2001 (13,5% (13/96)) < 2009 7B8B@ (44,2% (146/330)) 

EBBF69FEF69AAB;  

● CBS6?9A<9 6 EFDG>FGD9 A4;A4K9A<= ��&# (23,3% (65/280)). 

%D46A<F9?PAO= 4A4?<; K4EFBFO A4;A4K9A<S 7DGCC ?9>4DEF69AAOI ED98EF6 

89FS@ E �$ CD98EF46?9A A4 D<EGA>9 3.2.  
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$<EGAB> 3.2 3 %D46A<F9?PAO= 4A4?<; K4EFBFO A4;A4K9A<S 7DGCC 
?9>4DEF69AAOI ED98EF6 89FS@ E �$     

 

% @B@9AF4 CBE?98A97B H4D@4>BQC<89@<B?B7<K9E>B7B (2009 7.) <EE?98B64A<S 

H4D@4J96F<K9E><= DOAB> ?9>4DEF69AAOI CD9C4D4FB6, <ECB?P;G9@OI 8?S ?9K9A<S 

�$, CD9F9DC9? DS8 E9DP9;AOI <;@9A9A<=. #DB6989AAO= A4@< 4A4?<; 54;O 84AAOI 

�$�% (�BEG84DEF69AAO= D99EFD ?9>4DEF69AAOI ED98EF6, https://grls.rosminzdrav.ru/ 

(84F4 B5D4M9A<S: 10.08.2025) GEF4AB6<? A9 FB?P>B D4EL<D9A<9 D4;ABB5D4;<S 

79A9D<K9E><I ?9>4DEF69AAOI CD9C4D4FB6, AB < 6O6B8 A4 DBEE<=E><= 

H4D@4J96F<K9E><= DOAB> AB6OI @B?9>G? ?9>4DEF69AAOI ED98EF6 < 

>B@5<A<DB64AAOI ?9>4DEF69AAOI CD9C4D4FB6, CB>4;4A<S@< > A4;A4K9A<R >BFBDOI 

S6?S9FES �$ (F45?<J4 3.2). 
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&45?<J4 3.2 3 �9>4DEF69AAO9 ED98EF64 (BD<7<A4?PAO9) 8?S ?9K9A<S �$, 

6C9D6O9 ;4D97<EFD<DB64AAO9 6 $( E 2009 CB 2023 7B8. 

 !! �DGCC4 �B@@9DK9E>
B9 A4;64A<9 

�4F4 D97<EFD4J<< 
6 $( 

�B;D4EFAO9 
B7D4A<K9A<S 

5<?4EF<A 5?B>4FBD H1-
7<EF4@<AB6OI 
D9J9CFBDB6 

!<>E4D 2016 7B8 @?48L9 12 ?9F 

DGC4F48<A $GC4H<A 2011 7B8 @?48L9 12 ?9F 

@B@9F4;BA/
4;9?4EF<A 

>BDF<>BEF9DB<
8O/5?B>4FBD 

H1-

7<EF4@<AB6OI 
D9J9CFBDB6 

 B@4F D<AB 
�864AE 2015 7B8 @?48L9 18 ?9F 

H?GF<>4;BA
/4;9?4EF<A �<@<EF4 2017 7B8 @?48L9 12 ?9F 

 

#D< CDB6989A<< @BA<FBD<A74 K4EFBFO A4;A4K9A<= ?9>4DEF69AAOI 

CD9C4D4FB6 CB  !! 5O?B CDB6989AB EBCBEF46?9A<9 CB?GK9AAOI A4@< 84AAOI E 

D9;G?PF4F4@< H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S 2001 < 2009 7B84 

(F45?<J4 3.3). !4<5B?99 K4EFB A4;A4K49@O@ ��# 2-7B CB>B?9A<S 6 2001 7B8G 5O? 

?BD4F48<A (53,8% (7/13)). � <EE?98B64A<< 2009 7B84 K4EFBF4 A4;A4K9A<S ?BD4F48<A4 

EA<;<?4EP A4 31,2% (22,6% (33/146)), 4 ?<89DB@ A4;A4K9A<= EF4? J9F<D<;<A, 

EBEF46<6L<= 50% (73/146) BF 6E9I ��# 2-7B CB>B?9A<S. #B 84AAO@ <EE?98B64A<S 

2023 7B84 J9F<D<;<A EF4? A4;A4K4FPES 6 2 D4;4 D9:9 (26,5% (61/233)), < E F4>B= :9 

K4EFBFB= 6 4@5G?4FBDAOI >4DF4I EF4?< D9>B@9A8B64FPES 89;?BD4F48<A (28,8% 

(67/233)) < ?96BJ9F<D<;<A (24% (56/233)). � (-� 2023 7B84 F4>:9 ;4H<>E<DB64AB 

CBS6?9A<9 6 EFDG>FGD9 A4;A4K9A<= 6AB6P ;4D97<EFD<DB64AAOI ��# 2-7B CB>B?9A<S 

DGC4F48<A 12/319 (3,8%), 5<?4EF<A 16/319 (5%). 

 +4EFBF4 A4;A4K9A<= �A��% 6 2001 < 2009 7B84I EBEF46?S?4 13,5% (13/96) < 

22,4% (74/330) EBBF69FEF69AAB. � 2023 7B8G A4@< ;4H<>E<DB64AB L9EF<>D4FAB9 6 

ED46A9A<< E 2001 7B8B@ < K9FOD9I>D4FAB9 6 ED46A9A<< E 2009 7B8B@ G69?<K9A<9 

K4EFBFO A4;A4K9A<S �A��%. #D< QFB@ 6 2001 7B8G ?<8<DGRMGR CB;<J<R CB 

K4EFBF9 A4;A4K9A<= ED98< �A��% ;4A<@4? H?GF<>4;BA 3 69,2% (9/13)), 4 6 2009 

@4>E<@4?PA4S K4EFBF4 A4;A4K9A<= 5O?4 G @B@9F4;BA4 (40,5% (30/74). � 2023 7B8G 

EBCBEF46<@GR A4<5B?PLGR K4EFBFG A4;A4K9A<= <@9?< @B@9F4;BA (32,5% (63/194)) 
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< H?GF<>4;BA (34% (66/194)). � <EE?98B64A<< 2023 7B84 6 EFDG>FGD9 A4;A4K9A<= 

CBS6<?<EP @B@9F4;BA/4;9?4EF<A 12/49 (24,5%) < H?GF<>4;BA/4;9?4EF<A 37/49 

(75,5%).  

� 2023 7B8G 6 EFDG>FGD9 A4;A4K9A<= ?9>4DEF69AAOI CD9C4D4FB6 6C9D6O9 G 65 

C4J<9AFB6 (23,3% 65/280) E �$ H<7GD<DB64?< 4AF<?9=>BFD<9AB6O9 CD9C4D4FO E 

98<AO@  !! 3 @BAF9?G>4EF (100%, 65/65). 

�4AAO9 B A4;A4K9A<< 89>BA79EF4AFB6 6 <EE?98B64A<< 2001 7B84 

CD98EF46?9AO A9 5O?<. +4EFBF4 A4;A4K9A<S 89>BA79EF4AFB6 6 ED46A9A<< E 2009 

7B8B@ A9 <;@9A<?4EP (46,4% (153/330) 6 2009 7B8G < 46,8% (131/280) 6 2023 7B8G). 

#D< QFB@ BJ9A<FP 8<A4@<>G EFDG>FGDO 84AAB= 7DGCCO CD9C4D4FB6 A9 

CD98EF46?S9FES 6B;@B:AO@ 66<8G BFEGFEF6<S 84AAOI B A4;A4K9A<< >BA>D9FAOI 

?9>4DEF69AAOI ED98EF6 6 CD98O8GM9@ <EE?98B64A<<.    

&45?<J4 3.3 3 %D46A<F9?PAO= 4A4?<; K4EFBFO A4;A4K9A<= ?9>4DEF69AAOI ED98EF6 
8?S F9D4C<< �$ 6 2009 < 2023 7B84I 
 

�DGCC4 
?9>4DEF69A
AOI 

CD9C4D4FB6 

 !! 

2001 2009 2023 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�
�#
 1

-7
B 
CB
>B
?9
A<
S 
E<
EF
9@
AO
9 

 

)?BDBC<D4@
<A 

22/96 

(22,9%) 

8/22 

(36,4%) 

74/330 

(22,4%) 

38/74 

(51,6%) 

37/280 

(13,2%) 

12/37 

(32,4%) 

�?9@4EF<A 
5/22 

(22,%) 

4/74 

(5,4%) 

12/37 

(32,4%) 

)<H9A48<A - 
13/74 

(17,6%) 

13/37 

(35,1%) 

�<H9A7<8D4
@<A 

1/22 

(4,5%) 

1/74 

(1,6%) 
- 

 957<8DB?<
A 

1/22 

(4,5%) 

18/74 

(24,3%) 
- 

�9FBF<H9A 7/22 

(31,8%) 
- - 
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#DB8B?:9A<9 F45?<JO 3.3 

�DGCC4 
?9>4DEF69AA

OI 
CD9C4D4FB6 

 !! 

2001 2009 2023 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�
�#
 2

-7
B 
CB
>B
?9
A<
S 
E<
EF
9@
AO
9 

*9F<D<;<A 
13/96 

(13,5%) 

4/13 

(30,8%) 

146/330 

(44,2%) 

73/146 

(50%) 

233/280 

(83,2%) 

61/233 

(26,5%) 

�96BJ9F<D<
;<A  -  

12/146 

(8,2%) 
 

56/233 

(24%) 

�BD4F48<A  
7/13 

(53,8%) 
 

33/146 

(22,6%) 
 

11/233 

(4,7%) 

�9;?BD4F48
<A  -  

14/146 

(9,6%) 
 

67/233 

(28,8%) 

-54EF<A  
2/13 

(15,4%) 
 

4/146 

(2,7%) 
 

10/233 

(4,3%) 

�<?4EF<A  -  -  
16/233 

(6,9%) 

$GC4F48<A  -  -  
12/233 

(5,1%) 

��# 2-7B 
CB>B?9A<S 
@9EFAO9+ 

�A��% 

�;9?4EF<A/ 
@B@9F4;BA 

 - - - 
49/280 

(17,5%) 

12/49 

(24,5%) 

 
�;9?4EF<A/ 
H?GF<>4;BA 

 -  -  
37/49 

(75,5%) 

�A��% (?GF<>4;BA 
13/96 

(13,5%) 

9/13 

(69,2%) 

74/330 

(22,4%) 

22/74 

(29,7%) 

194/280 

(69,3%) 

66/194 

(34%) 

  B@9F4;BA  
3/13 

(23%) 
 

30/74 

(40,5%) 
 

63/194 

(32,5%) 

 �G89EBA<8  -  
9/74 

(12,2%) 
 

24/194 

(12,4%) 

 
�9>?B@9F4;B

A 
 

1/13 

(7,7%) 
 

13/74 

(17,6%) 
 

41/194 

(21,1%) 

��&# 
 BAF9?G>4E

F - - - - 
65/280 

(23,2%) 

65/65 

(100%) 
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">BAK4A<9 F45?<JO 3.3 

�DGCC4 
?9>4DEF69A
AOI 

CD9C4D4FB6 

 !! 

2001 2009 2023 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

�B?-6B 
A4;A4K9A
<= 

% BF 
CD9C4D4F
B6 

84AAB= 
7DGCCO 

%F45<?<;4F
BD @9@5D4A 
FGKAOI 
>?9FB> 

�DB@B7?<J<9
64S ><E?BF4 

34/96 

(35,4%) 

34/34 

(100%) 

93/330 

(28,2%) 

93/93 

(100%) 

13/280 

(4,6%) 

13/13 

(100%) 

�9>BA79EF4
AFO 

(9A<?QHD<A -  
153/330 

(46,4%) 
- 

131/280 

(46,8%) 

30/131 

(22,9%) 

 
�E<?B@9F4;B

?<A    -  
33/131 

(25,2%) 

 
">E<@9F4;B?

<A    -  
68/131 

(51,9%) 

 

#D< 4A4?<;9 A4;A4K9A<= CD9C4D4FB6 6 ED46A9A<< E <EE?98B64A<S@< 2001 < 

2009 7B8B6 BF@9K49FES G@9APL9A<9 >4> K4EFBFO, F4> < @AB7BB5D4;<S CD<@9A9A<S 

��# 1-7B CB>B?9A<S. � EFDG>FGD9 ��# 2-7B CB>B?9A<S J9F<D<;<A EF4? A4;A4K4FPES 

6 2 D4;4 D9:9 CD< B5M9@ @AB7B>D4FAB@ G69?<K9A<< K4EFBFO CD<@9A9A<S QFB= 

7DGCCO CD9C4D4FB6 ;4 EK9F G69?<K9A<S D4;ABB5D4;<S 79A9D<K9E><I ?9>4DEF69AAOI 

ED98EF6. �A4K<F9?PAB9 G69?<K9A<9 K4EFBFO A4;A4K9A<S �A��% CB ED46A9A<R E 

2009 7B8B@ BFD4:49F D4EL<D9A<9 ;A4A<= 6D4K9= D4;AOI EC9J<4?PABEF9= B5 

QHH9>F<6ABEF< < 59;BC4EABEF< CD<@9A9A<S QFB= 7DGCCO CD9C4D4FB6.  

 

 

 

3.3 %F9D9BF<CO A4;A4K9A<S 6D4K4@< ?9>4DEF69AAOI ED98EF6 8?S 
F9D4C<< 4??9D7<K9E>B7B D<A<F4 A4 4@5G?4FBDAB@ QF4C9 
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#D< 4A4?<;9 84AAOI C9D6<KAB= @98<J<AE>B= 8B>G@9AF4J<< C4J<9AFB6 E �$ 

5O?B 6OS6?9AB 6 B5M9= E?B:ABEF< 33 D9:<@4 H4D@4>BF9D4C<< �$: ?9>4DEF69AAO9 

CD9C4D4FO A4;A4K4?<EP >4> 6 @BABF9D4C<< (12,1% (4/33) 3 7,1% (20/280) 

4@5G?4FBDAOI >4DF), F4> < 6 D4;?<KAOI >B@5<A4J<SI (87,9% (29/33) 3 92,9% 

(60/280) (CD<?B:9A<9 1, F45?<J4 3.4). �B?99 CB?B6<AO (54,5% (18/33)) 

<89AF<H<J<DB64AAOI 6 (-� H4D@4>BF9D4C96F<K9E><I D9:<@B6 5O?< A9 

CD98GE@BFD9AO 89=EF6GRM<@< A4 @B@9AF 4A4?<;<DG9@OI 4@5G?4FBDAOI 6<;<FB6 

>?<A<K9E><@< D9>B@9A84J<S@< (�??9D7<K9E><= D<A<F, 2020). "8A4>B K4EFBF4 

<ECB?P;B64A<S 84AAOI H4D@4>BF9D4C96F<K9E><I D9:<@B6 EBEF46<?4 16,8% 

(47/280) 4@5G?4FBDAOI >4DF. 

#DB6989A 4A4?<; <ECB?P;B64A<S D4;?<KAOI 7DGCC ?9>4DEF69AAOI CD9C4D4FB6 

6 @BABF9D4C<< < 6 EBK9F4A<< E 8DG7<@< CD9C4D4F4@< G 89F9= E �$. �DGCC4 ��# 1-

7B CB>B?9A<S A4;A4K9A4 6 13,2% (37/280) 4@5G?4FBDAOI >4DF, <; >BFBDOI 

@BABF9D4C<S ��# 1-7B CB>B?9A<S BF@9K9A4 6 10,8% (4/37) E?GK496. +4M9 6E97B ��# 

1-7B CB>B?9A<S 5O?< D9>B@9A8B64AO 6 EBK9F4A<< E �A��% (32,4% (12/37) < 

FDB=AB= >B@5<A4J<< E �A��% < ��# 2-7B CB>B?9A<S (27% (10/37). �E9 

F9D4C96F<K9E><9 D9:<@O E 6>?RK9A<9@ ��# 1-7B CB>B?9A<S 5O?< BFA9E9AO > 

A9J9?9EBB5D4;AO@ 6 EBBF69FEF6<< E CB?B:9A<9@ 89=EF6GRM<I >?<A<K9E><I 

D9>B@9A84J<= (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2020).  

!4;A4K9A<9 E<EF9@AOI ��# 2-7B CB>B?9A<S 5O?B 6OCB?A9AB G 83,2% 

(233/280) C4J<9AFB6.  BABF9D4C<S ��# 2-7B CB>B?9A<S 5O?4 D9>B@9A8B64A4 6 

3,8% (9/233) E?GK496 CD<@9A9A<S 84AAB= 7DGCCO CD9C4D4FB6. � >B@5<A4J<< E 

8DG7<@< CD9C4D4F4@< E<EF9@AO9 ��# 2-7B CB>B?9A<S A4<5B?99 K4EFB 

D9>B@9A8B64?<EP EB6@9EFAB E �A��% (46,3% (108/233)). &4>:9 K4EFB <ECB?P;G9@B= 

>B@5<A4J<9= ?9>4DEF69AAOI ED98EF6 S6?S?BEP A4;A4K9A<9 ��# 2-7B CB>B?9A<S 6 

FDB=AB= >B@5<A4J<< EB6@9EFAB E �A��% < ��&# (21,4% (50/233) BF B5M97B 

>B?<K9EF64 E?GK496 CD<@9A9A<S ��# 2-7B CB>B?9A<S).  

#BS6?9A<9 A4 H4D@4J96F<K9E>B@ DOA>9 AB6OI H<>E<DB64AAOI 

<AFD4A4;4?PAOI >B@5<A4J<= �A��% E ��# 2-7B CB>B?9A<S BFD4:49FES 6 

A4;A4K9A<< QFB= 7DGCCO G 17,5% (49/280) C4J<9AFB6. !4<5B?99 K4EFB 
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H<>E<DB64AA4S <AFD4A4;4?PA4S >B@5<A4J<S �A��%/��# 2-7B CB>B?9A<S 

A4;A4K4?4EP E E<EF9@AO@< ��# 2-7B CB>B?9A<S (46,9% (23/49) 4@5G?4FBDAOI >4DF). 

� BEF4?PAOI E?GK4SI @B@9F4;BA/4;9?4EF<A < H?GF<>4;BA/4;9?4EF<A K4M9 6E97B 

A4;A4K4?<EP E ��&# (20,4% (10/49)). �B@5<A4J<S <AFD4A4;4?PAOI �A��% E ��# 

2-7B CB>B?9A<S 6 @BAB64D<4AF9 5O?4 D9>B@9A8B64A4 1,4% (4/280) C4J<9AFB6. 

�B@5<A4J<< �A��% E D4;AO@< 7DGCC4@< CD9C4D4FB6 S6?S?<EP A4<5B?99 

K4EFO@< H4D@4>BF9D4C96F<K9E><@< D9:<@4@<, G>4;4AAO@< 6 4@5G?4FBDAOI 

>4DF4I, A4 <I 8B?R CD<L?BEP 69,3% (194/280) E?GK496. �A��% K4M9 6E97B (55,7% 

(108/194)) 5O?< D9>B@9A8B64AO 6 >B@5<A4J<< E ��# 2-7B CB>B?9A<S 59; 

89>BA79EF4AFB6 (25,8% (50/194)) < EB6@9EFAB E A<@< (29,9% (58/194)). �DB@9 FB7B, 

�A��% K4EFB A4;A4K4?<EP 6 EBK9F4A<< E ��# 2-7B CB>B?9A<S < ��&# (25,8% 

(50/194)). �A��% 6 >4K9EF69 @BABF9D4C<< 5O?< A4;A4K9AO ?<LP 6 3,1% (6/194) 

E?GK496 CD<@9A9A<S 84AAB= 7DGCCO CD9C4D4FB6.  

� 23,2% (65/280) E?GK496 C4J<9AF4@ 5O?< D9>B@9A8B64AO ��&#. !4<5B?99 

K4EFB (76,9% (50/65)) ��&# A4;A4K4?<EP E �A��%. !9 CD98GE@BFD9AA4S 

89=EF6GRM<@< A4 @B@9AF 4@5G?4FBDAB7B 6<;<F4 >?<A<K9E><@< D9>B@9A84J<S@< 

>B@5<A4J<S ��&# E ��# 2-7B CB>B?9A<S BF@9K4?4EP 6 3% (2/65) E?GK496. 

 BABF9D4C<S ��&# 5O?4 A4;A4K9A4 6 1,5% (1/65) E?GK496 CD<@9A9A<S 84AAB= 

7DGCCO CD9C4D4FB6. 

#D<@9A9A<9 EF45<?<;4FBDB6 @9@5D4A FGKAOI >?9FB> BF@9K49FES 6 4,6% 

(13/280) 4@5G?4FBDAOI >4DF. � >4K9EF69 @BABF9D4C<< 84AA4S 7DGCC4 CD9C4D4FB6 A9 

CD<@9AS?4EP. �OS6?9AAO9 >B@5<A4J<< EF45<?<;4FBDB6 @9@5D4A FGKAOI >?9FB> E 

��# 1-7B CB>B?9A<S (23% (3/13)), ��# 2-7B CB>B?9A<S (54% (7/13)) < �A��% (23% 

(3/13)) A9 CD98GE@BFD9AO 89=EF6GRM<@< >?<A<K9E><@< D9>B@9A84J<S@< 

(�??9D7<K9E><= D<A<F, 2020). 

�9>BA79EF4AFO 6 >4K9EF69 E<@CFB@4F<K9E>B= F9D4C<< CD< D4;?<KAOI 

D9:<@4I ?9K9A<S 5O?< A4;A4K9AO 46,8% (131/280) C4J<9AFB6. � @BAB64D<4AF9 

84AA4S 7DGCC4 CD9C4D4FB6 D9>B@9A8B64A4 A9 5O?4. 

!4<5B?99 K4EFB 6EFD9K49@O9 BEAB6AO9 EF9D9BF<CO A4;A4K9A<S 

?9>4DEF69AAOI ED98EF6 8?S F9D4C<< �$ CD98EF46?9A4 A4 D<EGA>9 3.3. 
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$<EGAB> 3.3 3 +4EFBF4 6EFD9K49@BEF< BEAB6AOI EF9D9BF<CB6 A4;A4K9A<S 
?9>4DEF69AAOI ED98EF6 8?S F9D4C<< �$ 

 

+4EFBF4 6EFD9K49@BEF< CDBF<6B4??9D7<K9E><I CD9C4D4FB6 CB  !! 6 EBEF469 

@BABF9D4C<< < 6 >B@5<A<DB64AAB@ ?9K9A<< CD98EF46?9A4 6 F45?<J9 3.5. 

#D98CBKF9A<S 6D4K9= 6 6O5BD9 4?7BD<F@B6 F9D4C<< �$ G 89F9= A9 ;46<E9?< BF 

>BA>D9FAOI  !! CD9C4D4FB6. 

&45?<J4 3.5 3 +4EFBF4 6EFD9K49@BEF< CD9C4D4FB6 CB  !! 6 @BAB- < 
>B@5<A<DB64AAB= F9D4C<< 

�DGCC4 
?9>4DEF69AAOI 
CD9C4D4FB6 

 !! 

+4EFBF4 6EFD9K49@BEF< 

 BABF9D4C<S, 
>B?<K9EF6B 

4@5G?4FBDAOI >4DF 
(%) 

�B@5<A<DB64AA4S 
F9D4C<S, >B?<K9EF6B 
4@5G?4FBDAOI >4DF 

(%) 

��# 1-7B 
CB>B?9A<S 
E<EF9@AO9 

 

)?BDBC<D4@<A 1/37 (2,7%) 11/37 (29,7%) 

�?9@4EF<A 3/37 (8,1%) 9/37 (24,3%) 

)<H9A48<A - 13/37 (35,1%) 

��# 2-7B 
CB>B?9A<S 
E<EF9@AO9 

*9F<D<;<A - 61/233 (26,2%) 

�96BJ9F<D<;<A 7/233 (3%) 49/233 (21%) 
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#DB8B?:9A<9 F45?<JO 3.5 

�DGCC4 
?9>4DEF69AAOI 
CD9C4D4FB6 

 !! 

+4EFBF4 6EFD9K49@BEF< 

 BABF9D4C<S, 
>B?<K9EF6B 

4@5G?4FBDAOI >4DF 
(%) 

�B@5<A<DB64AA4S 
F9D4C<S, >B?<K9EF6B 
4@5G?4FBDAOI >4DF 

(%) 

��# 2-7B 
CB>B?9A<S 
E<EF9@AO9 

�BD4F48<A - 11/233 (4,7%) 

�9;?BD4F48<A 1/233 (0,4%) 66/233 (28,3%) 

-54EF<A - 10/233 (4,3%) 

�<?4EF<A 1/233 (0,4%) 15/233 (6,4%) 

$GC4F48<A - 12/233 (5,1%) 

��# 2-7B 
CB>B?9A<S 

@9EFAO9+�A��
% 

�;9?4EF<A/@B@9F4;B
A 

4/49 (8,2%) 8/49 (16,3%) 

�;9?4EF<A/H?GF<>4;B
A 

- 37/49 (75,5%) 

�A��% (?GF<>4;BA 2/194 (1%) 64/194 (32,9%) 

  B@9F4;BA 3/194 (1,5%) 60/194 (30,9%) 

 �G89EBA<8 - 24/194 (12,4%) 

 �9>?B@9F4;BA 1/194 (1%) 40/194 (20,6%) 

��&#  BAF9?G>4EF 1/65 (1,5%) 64/65 (98,5%) 

%F45<?<;4FBD 
@9@5D4A FGKAOI 

>?9FB> 

�DB@B7?<J<964S 
><E?BF4 - 13/13 (100%) 

�9>BA79EF4AFO 

(9A<?QHD<A - 30/131 (22,9%) 

�E<?B@9F4;B?<A - 33/131 (25,2%) 

">E<@9F4;B?<A - 68/131 (51,9%) 
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3.4 �A4?<; D4J<BA4?PABEF< 6O5BD4 H4D@4>BF9D4C96F<K9E><I D9:<@B6 
A4 4@5G?4FBDAB@ QF4C9 

 

 

 

�A4?<; D4J<BA4?PABEF< A4;A4K9A<S ?9>4DEF69AAOI ED98EF6 8?S F9D4C<< �$ 

J9?9EBB5D4;AB CDB6B8<FP A9 FB?P>B CB BJ9A>9 EBBF69FEF6<S 6O5D4AAB7B 

H4D@4>BF9D4C96F<K9E>B7B D9:<@4 89=EF6GRM<@ >?<A<K9E><@ D9>B@9A84J<S@ 

(�??9D7<K9E><= D<A<F, 2020), AB < E FBK>< ;D9A<S EBBF69FEF6<S 6O5D4AAB7B B5N9@4 

< D9:<@4 54;<EAB= F9D4C<< >BA>D9FAB= >?<A<K9E>B= E<FG4J<<. � CDB6989AAB@ 

A4@< <EE?98B64A<< 4A4?<; D4J<BA4?PABEF< A4;A4K9A<S CD9C4D4FB6 5O? 6OCB?A9A 

G >4:8B7B C4J<9AF4 E GK9FB@ E?98GRM<I >D<F9D<96: EBBF69FEF6<9 6O5BD4 

F9D4C96F<K9E>B7B D9:<@4 FS:9EF< >?<A<K9E>B= >4DF<AO < I4D4>F9DG F9K9A<S �$; 

EBBF69FEF6<9 D9:<@4 8B;<DB64A<S (8B;4, >D4FABEFP < 8?<F9?PABEFP CD<@9A9A<S) 

CD9C4D4F4 97B BH<J<4?PAB= <AEFDG>J<< CB @98<J<AE>B@G CD<@9A9A<R 

?9>4DEF69AAB7B CD9C4D4F4 (84?99 3 <AEFDG>J<S).  � E?GK49 A96B;@B:ABEF< 

CDB6989A<S BJ9A>< D4J<BA4?PABEF< A4;A4K9AAB= F9D4C<< G C4J<9AFB6 6 E6S;< E 

BFEGFEF6<9@ A9B5IB8<@B= >?<A<K9E>B= <AHBD@4J<< 6 4A4?<;<DG9@B@ 6<;<F9 

CDB<;6B8<?BEP GFBKA9A<9 8<47AB;4 CGF9@ 4A4?<;4 6E9= C9D6<KAB= 8B>G@9AF4J<< < 

>BAEG?PF4J<< E ?9K4M<@ 6D4KB@. !4;A4K9A<S CD9C4D4FB6 A4 4A4?<;<DG9@OI 

6<;<F4I C4J<9AFB6 5O?< 6OCB?A9AO 6D4K4@<-C98<4FD4@<, 4??9D7B?B74@<-

<@@GAB?B74@< < 6D4K4@<-BFBD<AB?4D<A7B?B74@< (10,7% (30/280); 77,1% (216/280); 

12,1% (34/280) EBBF69FEF69AAB). 

#DB6989AAO= 4A4?<; CB>4;4?, KFB FB?P>B 6 49,3% (138/280) 4@5G?4FBDAOI 

>4DF 6O5D4AAO9 H4D@4>BF9D4C96F<K9E><9 D9:<@O �$ CB?ABEFPR EBBF69FEF6B64?< 

>D<F9D<S@ D4J<BA4?PABEF<. #B8DB5A4S BJ9A>4 D4J<BA4?PABEF< A4;A4K9AAB= 

F9D4C<< CD< D4;?<KAB@ F9K9A<< �$ CD98EF46?9A4 6 F45?<J9 3.5. +4M9 6E97B 

>BDD9>FAO9 A4;A4K9A<S 6OCB?AS?< 4??9D7B?B7<-<@@GAB?B7< (56,5% (122/216)), 

D9:9 BFBD<AB?4D<A7B?B7< < C98<4FDO (26,5% (9/34) < 23,3% (7/30) EBBF69FEF69AAB). 

 

 



83 
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89=EF6GRM
<@ �$ 

!9EBBF69F
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6O5BD4 
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D9:<@4 
FS:9EF< 
>?<A<K9E>
B= 

>4DF<AO 
�$ 

!9EBBF69FEF
6<9 

CDB8B?:<F9
?PABEF< 
A4;A4K9A<S 
CD9C4D4F4 
97B 

BH<J<4?PAB
= 

<AEFDG>J<< 

!9EBBF69F
EF6<9 

8B;<DB64A
<S 

CD9C4D4F4 
97B 

BH<J<4?P
AB= 

<AEFDG>J<
< 

!4;A4K9A
<9 

CD9C4D4F
4 6 

6B;D4EF9, 
A9D4;D9L
9AAB@ 
BH<J<4?P
AB= 

<AEFDG>J
<9= (off- 

label) 

� � � 
8,6% 

(24/280) 

29,2% 

(7/24) 

12,5% 

(3/24) 

37,5% 

(9/24) 

20,8% 

(5/24) 
- 

8,3% 

(2/24) 

� % � 
9,6% 

(27/280) 

3,7% 

(1/27) 

29,6% 

(8/27) 

51,8% 

(14/27) 

14,8% 

(4/27) 

3,7% 

(1/27) 

3,7% 

(1/27) 

� % % 
5,3% 

(15/280) 

93,3% 

(14/15) 
- - - - 

6,7% 

(1/15) 

# � � 
5% 

(14/280) 

28,6% 

(4/14) 

14,3% 

(2/14) 

42,8% 

(6/14) 

21,4% 

(3/14) 

14,3% 

(2/14) 

7,1% 

(1/14) 

# � % 
6,4% 

(18/280) 

66,7% 

(12/18) 

27,8% 

(5/18) 
- 

5,5% 

(1/18) 

 

- - 

# � & 
1,8% 

(5/280) 

80% 

(4/5) 
- - 

20% 

(1/5) 
- - 

# �+% % 
2,5% 

(7/280) 

0% 

(0/7) 

42,8% 

(3/7) 
- 

71,4% 

(5/7) 

14,3% 

(1/7) 
- 

# �+% & 

0,3% 

(1/280) 

 

0% 

(0/1) 

100% 

(1/1) 
- - - - 

# % � 
12,1% 

(34/280) 

38,2% 

(13/34) 

8,8% 

(3/34) 

41,2% 

(14/34) 

8,8% 

(3/34) 

2,9% 

(1/34) 

8,8% 

(3/34) 

# % % 
35,7% 

(100/280) 

65% 

(65/100) 

13% 

(13/100) 
- 

13% 

(13/100) 

3% 

(3/100) 

12% 

(12/100) 

# % & 
12,5% 

(35/280) 

51,4% 

(18/35) 

25,7% 

(9/35) 
- 

8,6% 

(3/35) 
- 

20% 

(7/35) 

 

� 3 <AF9D@<FF<DGRM<= �$ 

# 3 C9DE<EF<DGRM<= �$ 
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% 3 E9;BAAO= �$ 

� 3 >DG7?B7B8<KAO= �$ 

�+% 3 >DG7?B7B8<KAO= �$ E E9;BAAO@< B5BEFD9A<S@< 

� 3 ?97>B9 F9K9A<9 �$ 

% 3 F9K9A<9 �$ ED98A9= EF9C9A< FS:9EF< 

& 3 FS:9?B9 F9K9A<9 �$ 

 

!9D4J<BA4?PABEFP 6O5BD4 H4D@4>BF9D4C<< �$ 6OS6?9A4 6 50,7% (142/280) 

CDB4A4?<;<DB64AAB= @98<J<AE>B= 8B>G@9AF4J<<. #B8DB5AB EFDG>FGD4 

A9D4J<BA4?PAOI A4;A4K9A<= ?9>4DEF69AAOI ED98EF6 8?S F9D4C<< �$ CD98EF46?9A4 

A4 D<EGA>9 3.4. 

 

 

$<EGAB> 3.4 3 %FDG>FGD4 A9D4J<BA4?PAOI A4;A4K9A<= ?9>4DEF69AAOI ED98EF6 
8?S F9D4C<< �$ 

 

!4<5B?99 K4EFB (16,8% (47/280) E?GK496) A9>BDD9>FAB9 ?9K9A<9 �$ E6S;4AB E 

6O5BDB@ F9D4C96F<K9E>B7B D9:<@4, A9 CD98GE@BFD9AAB7B 89=EF6GRM<@< 

>?<A<K9E><@< D9>B@9A84J<S@< (�??9D7<K9E><= D<A<F, 2020). &4><9 A4;A4K9A<S 

CD9<@GM9EF69AAB 5O?< 6OCB?A9AO BFBD<AB?4D<A7B?B74@< (50% (17/34)), 6 

@9APL9= EF9C9A< C98<4FD4@< (25,8% (8/31) < 4??9D7B?B74@<-<@@GAB?B74@< (10,2% 

(12/215)). 

�DB@9 FB7B, 6 15,4% (43/280) 4@5G?4FBDAOI >4DF 6OS6?9AB A9EBBF69FEF6<9 

6O5BD4 F9D4C96F<K9E>B7B D9:<@4 FS:9EF< >?<A<K9E>B= >4DF<AO �$. ' C4J<9AFB6 

E �$ ?97>B= EF9C9A< FS:9EF< 5O?B BF@9K9AB A4;A4K9A<9 ?9>4DEF69AAOI ED98EF6 A9 
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6 EBBF69FEF6<< EB EFGC9AK4FO@< CB8IB84@< > F9D4C<< �$. �B 6E9I E?GK4SI 

I4D4>F9DAB= BL<5>B= S6?S?BEP B8AB6D9@9AAB9 A4;A4K9A<9 E<EF9@AOI ��# 2-7B 

CB>B?9A<S E �A��% < 89>BA79EF4AF4@< CB CBFD95ABEF<. &4><9 CB8IB8O > 

H4D@4>BF9D4C<< 6 5B?PL9= EF9C9A< BFD4:9AO 6 C9D6<KAB= 8B>G@9AF4J<< 

4??9D7B?B74@<-<@@GAB?B74@< (18,9% (41/216)), ;A4K<F9?PAB D9:9 3 C98<4FD4@< 

(6,7% (2/30)). 

�?<F9?PABEFP >GDEB6B= F9D4C<< CDBF<6B4??9D7<K9E><I �% A9 

EBBF69FEF6B64?4 BH<J<4?PAB= <AEFDG>J<< 6 13,9% (39/280) E?GK496. !4<5B?99 

D4ECDBEFD4A9AAB= (8,6% (24/280)) BL<5>B= S6?S?BEP 8?<F9?PAB9 A4;A4K9A<9 

89>BA79EF4AFB6, A9 CD98GE@BFD9AAB9 89=EF6GRM9= <AEFDG>J<9=. #B@<@B QFB7B, G 

2,9% (8/280) C4J<9AFB6 QF< CD9C4D4FO A4;A4K4?<EP 6 5B?PL9= 8B;<DB6>9, A9 

EBBF69FEF6GRM9= BH<J<4?PAB= <AEFDG>J<<. !4;A4K9A<9 �A��% >BDBF><@< 

>GDE4@< A9 5B?99 14 8A9= 5O?B 6OCB?A9AB 5,6% (15/280) C4J<9AFB6. !4<5B?99 

K4EFB A9D4J<BA4?PAO9 CB 8?<F9?PABEF< >GDEB6B= F9D4C<< D9>B@9A84J<< 5O?< 

84AO 6D4K4@<-C98<4FD4@< (50% (15/30)). �??9D7B?B7<-<@@GAB?B7< < 

BFBD<AB?4D<A7B?B7< 6OCB?AS?< F4><9 A9D4J<BA4?PAO9 A4;A4K9A<S @9A99 K4EFB 3 

9,3% (20/216) < 11,8% (4/34) EBBF69FEF69AAB.  

!9EBBF69FEF6<9@ >D<F9D<S@ D4J<BA4?PAB= F9D4C<< 6 9,6% (27/280) 

4@5G?4FBDAOI >4DF S6?S?BEP A4;A4K9A<9 CD9C4D4FB6 C4J<9AF4@ 6 6B;D4EF9, A9 

D4;D9L9AAB@ BH<J<4?PAB= <AEFDG>J<9= (off-label). "8A<@ 6D4KB@ 4??9D7B?B7B@-

<@@GAB?B7B@ 6OCB?A9AB A4;A4K9A<9 5<?4EF<A4 1,8% (5/280) C4J<9AF4@ @?48L9 12 

?9F. $GC4F48<A 5O? A4;A4K9A 59; GK9F4 6B;D4EFAOI B7D4A<K9A<= 6 1,4% (4/280). �E9 

E?GK4< 84AAB7B A9D4J<BA4?PAB7B <ECB?P;B64A<S ;4H<>E<DB64AO G C4J<9AFB6, 

A45?R849@OI B8A<@ 6D4KB@-BFBD<AB?4D<A7B?B7B@. !9D4J<BA4?PAB9 A4;A4K9A<9 

H<>E<DB64AAB= >B@5<A4J<< �A��%/�A��# <@9?B @9EFB 6 CD4>F<>9 B8AB7B 6D4K4 

4??9D7B?B74-<@@GAB?B74, >BFBDO= D9>B@9A8B64? 84AAGR >B@5<A4J<R 4,3% 

(12/280) C4J<9AF4@ @?48L9 B7B6BD9AAB7B <AEFDG>J<9= 6B;D4EF4. 

�;9?4EF<A/@B@9F4;BA 5O? A4;A4K9A 2,5% (7/280) C4J<9AFB6 @?48L9 18 ?9F; 

H?GF<>4;BA/4;9?4EF<A 3 1,8% (5/280) C4J<9AFB6 @?48L9 12 ?9F. �A4?B7<KAB9 
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A9EBBF69FEF6<9 <AEFDG>J<< CD< A4;A4K9A<< �A��% 5O?B BF@9K9AB G 2,1% (6/280) 

C4J<9AFB6, A45?R84RM<IES F4>:9 G B8AB7B 6D4K4-BFBD<AB?4D<A7B?B74.  

+4EFBF4 <ECB?P;B64A<S A9D4J<BA4?PAOI D9:<@B6 H4D@4>BF9D4C<< CD< 

<AF9D@<FF<DGRM9@ < C9DE<EF<DGRM9@ �$ EBEF46<?4 66,7% (22/66) < 45,8% 

(98/214) EBBF69FEF69AAB.  

�?S C4J<9AFB6 E <AF9D@<FF<DGRM<@ �$ A4<5B?99 K4EFB (34,8% (23/66)) 

BF@9K4?BEP A9EBBF69FEF6<9 6O5BD4 F9D4C96F<K9E>B7B D9:<@4 FS:9EF< >?<A<K9E>B= 

>4DF<AO �$, KFB 5O?B E6S;4AB E A4;A4K9A<9@ >B@5<A<DB64AAB= F9D4C<< ��# 2-7B 

CB>B?9A<S E �A��% CD< ?97>B= EF9C9A< FS:9EF< �$. $9:9 CD<K<AB= 

A9D4J<BA4?PABEF< F9D4C<< �$ S6?S?BEP A9EBBF69FEF6<9 6O5BD4 F9D4C96F<K9E>B7B 

D9:<@4 89=EF6GRM<@ �$ (16,7% (11/66)), A9EBBF69FEF6<9 CDB8B?:<F9?PABEF< 

A4;A4K9A<S (13,6% (9/66)) < 8B;<DB64A<S CD9C4D4F4 (1,5% (1/66)) 97B BH<J<4?PAB= 

<AEFDG>J<<, A4;A4K9A<9 CD9C4D4F4 6 6B;D4EF9, A9 D4;D9L9AAB@ BH<J<4?PAB= 

<AEFDG>J<9= (6% (4/66)). 

�?S C4J<9AFB6 E C9DE<EF<DGRM<@ �$ A4<5B?99 K4EFB= CD<K<AB= 

A9D4J<BA4?PABEF< F9D4C<< S6?S?BEP A9EBBF69FEF6<9 6O5BD4 F9D4C96F<K9E>B7B 

D9:<@4 89=EF6GRM<@ �$ (16,8% (36/214)), KFB E6S;4AB E A4;A4K9A<9@ ��# 1-7B 

CB>B?9A<S, 4 F4>:9 <ECB?P;B64A<9@ ��&# < EF45<?<;4FBDB6 @9@5D4A FGKAOI 

>?9FB> 6 >B@5<A<DB64AAB= F9D4C<< E �A��% < E ��# 2-7B CB>B?9A<S. $9:9 

BF@9K4?BEP A9EBBF69FEF6<9 6O5BD4 F9D4C96F<K9E>B7B D9:<@4 FS:9EF< >?<A<K9E>B= 

>4DF<AO �$ (9,3% (20/214)). &4> :9, >4> < 8?S C4J<9AFB6 E <AF9D@<FF<DGRM<@ �$, 

A9EBBF69FEF6<9 5O?B E6S;4AB E A4;A4K9A<9@ >B@5<A<DB64AAB= F9D4C<< ��# 2-7B 

CB>B?9A<S E �A��% CD< ?97>B= EF9C9A< FS:9EF< �$.  !9EBBF69FEF6<9 

CDB8B?:<F9?PABEF< A4;A4K9A<S >GDEB6B= F9D4C<< < D9:<@4 8B;<DB64A<S 

CD9C4D4F4 97B BH<J<4?PAB= <AEFDG>J<<, 4 F4>:9 A4;A4K9A<9 CD9C4D4F4 6 6B;D4EF9, 

A9 D4;D9L9AAB@ BH<J<4?PAB= <AEFDG>J<9=, BF@9K4?<EP 6 13,6% (29/214), 3,3% 

(7/214) < 10,7% (23/214) EBBF69FEF69AAB. 
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3.5 �A4?<; CD<K<A A9D4J<BA4?PAB7B <ECB?P;B64A<S ?9>4DEF69AAOI 
ED98EF6, A4;A4K49@OI 6D4K4@< D4;?<KAOI EC9J<4?PABEF9= 8?S F9D4C<< 

4??9D7<K9E>B7B D<A<F4 A4 4@5G?4FBDAB@ QF4C9 
 

 

 

� A9D4J<BA4?PAB@G A4;A4K9A<R ?9>4DEF69AAOI ED98EF6 <, E?98B64F9?PAB, > 

EA<:9A<R QHH9>F<6ABEF< ?9K9A<S �$ @B7GF CD<69EF< A9>BDD9>FAO9 89=EF6<S EB 

EFBDBAO 6D4K4 A4 QF4C9 CBEF4AB6>< 8<47AB;4. #DB6989AAO= 4A4?<; 4@5G?4FBDAOI 

>4DF CB>4;4?, KFB 5B?PL<AEF6B 6D4K9= (83,6%) CD9A95D974RF D4;69DAGFB= 

HBD@G?<DB6>B= 8<47AB;4 �$ 6 EBBF69FEF6<< E >?<A<K9E><@< D9>B@9A84J<S@<. � 

D9;G?PF4F9 4A4?<;4 C9D6<KAB= @98<J<AE>B= 8B>G@9AF4J<< 5O?B GEF4AB6?9AB, KFB 

FB?P>B 6 16,4% (46/280) 4@5G?4FBDAOI >4DF 8<47AB; �$ 5O? EHBD@G?<DB64A 

@4>E<@4?PAB D4;69DAGFB E G>4;4A<9@ I4D4>F9D4 F9K9A<S, EF9C9A< FS:9EF< < 

E9;BAABEF<. � BEF4?PAB= C9D6<KAB= 8B>G@9AF4J<< 8<47AB; �$ 5O? A9CB?AO@. 

'>4;4A<9 A4 E9AE<5<?<;4J<R BF@9K4?BEP FB?P>B 6 4,3% (12/280) 4@5G?4FBDAOI 

>4DF. 

#B ED46A9A<R E 84AAO@< (-� 2009 7B84 BF@9K4RFES CB?B:<F9?PAO9 

F9A89AJ<< 6 CD<69D:9AABEF< 6D4K9= > <ECB?P;B64A<R B5M9CD<ASFB= 

>?4EE<H<>4J<< �$ CD< CBEF4AB6>9 8<47AB;4. %B6@9EFAB9 G>4;4A<9 A4 I4D4>F9D 

F9K9A<S < EF9C9AP FS:9EF< �$ BFD4:4?BEP 6 C9D6<KAB= 8B>G@9AF4J<< 6 5 D4; K4M9 

6 A4L9@ <EE?98B64A<<. %D46A9A<9 K4EFBFO <ECB?P;B64A<S D4;?<KAOI 

I4D4>F9D<EF<> CD< HBD@G?<DB64A<< 8<47AB;4 �$ E D9;G?PF4F4@< 2009 7B84 

CD98EF46?9AO 6 F45?<J9 3.7. 
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&45?<J4 3.7 3 +4EFBF4 <ECB?P;B64A<S D4;?<KAOI I4D4>F9D<EF<> CD< 
HBD@G?<DB64A<< 8<47AB;4 �$ 
  )4D4>F9D 

F9K9A<S 
%9;BAABEFP %F9C9AP FS:9EF< )4D4>F9D 

F9K9A<S + 
EF9C9AP 
FS:9EF< 

�AF9D
@<FF<
DGRM
<= 

#9DE<
EF<DG
RM<= 

%9;BAA
O= 

�DG7?B
7B8<KA
O= 

�DG7?B7B8
<KAO= E 
E9;BAAO@< 
B5BEFD9A<
S@< 

�97>4S %D98ASS &S:9?4S 

2009 

7B8 
% 

BF 
B5M
97B 
K<E
?4 
4@5
G?4F
BDA
OI 
>4DF 

7 20 26 23 5 21 6 1 10 

2020 

7B8 
18,2 43,9 17,5 4,6 0,7 28,9 33,6 12,5 53,3 

 

 

#B;8ASS CBEF4AB6>4 8<47AB;4 S6?S9FES K4EFB= CD<K<AB= A9E6B96D9@9AAB7B 

A4K4?4 F9D4C<< �$. �$ ;4K4EFGR EBK9F49FES E 8DG7<@< 4??9D7<K9E><@< 

;45B?964A<S@< < 6OS6?S9FES EC9J<4?<EFB@ FB?P>B CD< B5D4M9A<< ;4 CB@BMPR CB 

CB6B8G EBCGFEF6GRM97B ;45B?964A<S. � CDB6989AAB@ <EE?98B64A<< 

>B@BD5<8ABEFP �$ 6OS6?9A4 6 68,3% (191/280) E?GK496. #D< QFB@ 6 22,8% (64/280) 

E?GK496 8<47AB; �$ GEF4AB6?9A CB;:9 <?< B8AB6D9@9AAB E 8<47AB;B@ ��. �DB@9 

FB7B, �$ 5O? 6OEF46?9A CB;:9 8<47AB;4 4FBC<K9E><= 89D@4F<F G 18,2% (51/280) 

C4J<9AFB6. �B@BD5<8ABEFP �$ < CBE?98B64F9?PABEFP 69D<H<>4J<< EBCGFEF6GRM<I 

4??9D7<K9E><I ;45B?964A<= CD98EF46?9A4 F45?<J9 3.8. 
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&45?<J4 3.8 3 �B@BD5<8ABEFP �$ < CBE?98B64F9?PABEFP 69D<H<>4J<< 
EBCGFEF6GRM<I 4??9D7<K9E><I ;45B?964A<= 

%BCGFEF6GRM99 
;45B?964A<9 

�B?<K9EF6B 
4@5G?4FBDAOI 
>4DF, (%) 

�D9@S CBEF4AB6>< EBCGFEF6GRM97B 8<47AB;4 

8B CBEF4AB6>< 
8<47AB;4 �$, 

(%) 

B8AB6D9@9AA
B E �$, (%) 

CBE?9 
CBEF4AB6>< 

8<47AB;4 �$, (%) 
 

�DBAI<4?PA4S 
4EF@4 103/280 (36,7%) 19/280 (6,8%) 45/280 (16%) 39/280 (13,9%) 

�FBC<K9E><= 
89D@4F<F 98/280 (35%) 51/280 (18,2%) 

24/280 

(8,6%) 
23/280 (8,2%) 

�D4C<6A<J4 19/280 (6,8%) 14/280 (5%) 0 5/280 (1,8%) 

"EFDO9 
4??9D7<K9E><9 
D94>J<< 

6/280 (2,1%) 1/280 (0,3%) 0 5/280 (1,8%) 

 

� 65% (182/280) 4@5G?4FBDAOI >4DF 6OS6?9AO QC<;B8O CDB8B?:<F9?PABEFPR 

6 A9E>B?P>B ?9F BFEGFEF6<S A45?R89A<S ;4 C4J<9AFB@ 6 E6S;< E A9S6>B= 6 

GEF4AB6?9AAO= 6D4KB@ EDB> 8?S E6B96D9@9AAB= >BDD9>J<< <?< >BAFDB?S 

A4;A4K9AAB= F9D4C<<. !<;><= >B@C?49AE EB EFBDBAO C4J<9AFB6 CD<6B8<F > 

A96B;@B:ABEF< BJ9A>< D4J<BA4?PABEF< D9>B@9A8B64AAB7B ?9K9A<S. !<;><= 

CDBJ9AF CB6FBDAOI 6<;<FB6 E J9?PR >BAFDB?S F9D4C<< �$ CB8F69D:849FES < 

EF4F<EF<K9E><@< 84AAO@< F9DD<FBD<4?PAB7B HBA84 B5S;4F9?PAB7B @98<J<AE>B7B 

EFD4IB64A<S �B?7B7D48E>B= B5?4EF< ;4 2019-2020 77. #B ;4CDBEG 5O?4 CB?GK9A4 

<AHBD@4J<S B >B?<K9EF69 C9D6<KAOI < CB6FBDAOI B5D4M9A<= ;4 @98<J<AE>B= 

CB@BMPR C4J<9AFB6 E 8<47AB;B@ 4??9D7<K9E><= D<A<F (J30.1, J30.2, J30.3 J30.4) E 

89F4?<;4J<9= EFDG>FGDO CB 6D4K95AO@ EC9J<4?PABEFS@.  

� 2019 7B8G 5O?B ;4H<>E<DB64AB 11777 E?GK496 C9D6<KAB7B B5D4M9A<S 

C4J<9AFB6 6 6B;D4EF9 BF 1 8B 17 ?9F E 8<47AB;B@ 4??9D7<K9E><= D<A<F (J30.1, J30.2, 

J30.3 J30.4), KFB EBEF46?S9F 2,4% 89FE>B7B A4E9?9A<S �B?7B7D48E>B= B5?4EF< 

(490709 Ke?B6e> CB 84AAO@ F9DD<FBD<4?PAB7B BD74A4 (989D4?PAB= E?G:5O 

7BEG84DEF69AAB= EF4F<EF<>< CB �B?7B7D48E>B= B5?4EF< ($BEEF4F) 6 2019 7B8G). 

�A4?<; 84AAOI CB>4;O649F, KFB A4<5B?99 K4EFB C9D6<KAGR CBEF4AB6>G 8<47AB;4 
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�$ BEGM9EF6?SRF EC9J<4?<EFO 4??9D7B?B7<-<@@GAB?B7< (52,8%, 6228/11777); 

;A4K<F9?PAB De:e C9D6<KAO= 8<47AB; 6OEF46?S9FES 6D4K4@<-

BFBD<AB?4D<A7B?B74@< < Ce8<4FD4@<: 27,8% (3270/11777) < 19,3% (2278/11777) 

E?GK496 EBBF69FEF69AAB. %D98< C4J<9AFB6 84AAB= 6B;D4EFAB= 7DGCCO ;4 2019 7B8 

;4D97<EFD<DB64AB 4533 CB6FBDAOI B5D4M9A<= E 8<47AB;B@ 4??9D7<K9E><= D<A<F, 

KFB EBEF46?S9F 38,5% BF K<E?4 C9D6<KAOI B5D4M9A<=. #BE?98GRMGR 8<47ABEF<>G 

< F9D4C<R �$ 6 D4@>4I CB6FBDAOI B5D4M9A<= ;4 @98<J<AE>B= CB@BMPR 

CDB6B8<?< 4??9D7B?B7<-<@@GAB?B7< 6 86,2% (3909/4533) E?GK496; 7,4% (336/4533) 

CB6FBDAOI B5D4M9A<= EB69DL9AB > BFBD<AB?4D<A7B?B74@; 6,4% (288/4533) 3 > 

C98<4FD4@. �B?<K9EF6B 7BEC<F4?<;4J<= EBEF46<?B 584 E?GK4S. 

� 2020 7B8G >B?<K9EF6B C9D6<KAOI B5D4M9A<= C4J<9AFB6 6 6B;D4EF9 BF 1 8B 

17 ?9F,  >BFBDO@ GEF4AB6?9A 8<47AB; 4??9D7<K9E><= D<A<F, EBEF46<?B 10750 

E?GK496 (2,2% BF 89FE>B7B A4E9?9A<S �B?7B7D48E>B= B5?4EF< 6 2020 7B8G 3 476278 

Ke?B6e> CB 84AAO@ F9DD<FBD<4?PAB7B BD74A4 (989D4?PAB= E?G:5O 

7BEG84DEF69AAB= EF4F<EF<>< CB �B?7B7D48E>B= B5?4EF< ($BEEF4F)). !4<5B?99 K4EFB 

84AAO= 8<47AB; 6C9D6O9 5O? 6OEF46?9A 4??9D7B?B74@<-<@@GAB?B74@< 3 46,9% 

(5041/10750) E?GK496; D9:9 3 BFBD<AB?4D<A7B?B74@< < C98<4FD4@<: 26,6% 

(2857/10750) < 26,5% (2850/10750) E?GK496 EBBF69FEF69AAB. �B?<K9EF6B CB6FBDAOI 

B5D4M9A<= 89F9= E �$ > EC9J<4?<EF4@ ;4 @98<J<AE>B= CB@BMPR 5O?4 CD<@9DAB 6 

3 D4;4 A<:9 CB ED46A9A<R E K<E?B@ C9D6<KAOI B5D4M9A<= 6 2020 7B8G, (36,8% BF 

K<E?4 C9D6<KAOI B5D4M9A<= (3959/10750)) A45?R84?BEP < 6 2020 7B8G. #D< QFB@ 

83,6% (3309/3959) CB6FBDAOI B5D4M9A<= 5O?< > 4??9D7B?B74@-<@@GAB?B74@; 7% 

(277/3959) 3 > BFBD<AB?4D<A7B?B74@; 9,4% (373/3959) 3 > C98<4FD4@. �B?<K9EF6B 

7BEC<F4?<;4J<= EBEF46<?B 543 E?GK4S. 

�A4?<; 84AAOI ;4 CBE?98GRM<9 2021-2024 7B8O 89@BAEFD<DG9F EA<:9A<9 

K4EFBFO C9D6<KAOI B5D4M9A<= CB ED46A9A<R E 84AAO@< 2019 7B84 A4 37,6%351,7% 

(F45?<J4 3.9). 
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&45?<J4 3.9 3 %FDG>FGD4 B5D4M49@BEF< 89F9= (0-17 ?9F) ;4 @98<J<AE>B= 
CB@BMPR CB CB6B8G �$ 3 (2019-2024)  

�B8 
+<E?9AABEFP 
A4E9?9A<S 
8B 17 ?9F 
6 �"# 

#9D6<KAO9 B5D4M9A<S, n* 

�E97B 
(% 

A4E9?9A<S) 

�??9D7B?B7- 
<@@GAB?B7, 

n (%) 

�"$-6D4K, 
n (%) 

#98<4FD, 
n (%) 

2019 490709 
11777 

 

6228 

(52,8%) 

3270 

(27,8%) 

2278 

(19,3%) 

2020 476278 
10750 

 

5041 

(46,9%) 

2857 

(26,6%) 

2850 

(26,5%) 

2021 471699 
7347 

 

3624 

(49,3%) 

2243 

(30,5%) 

1480 

(20,1%) 

2022 466449 
6975 

 

3543 

(50,8%) 

1802 

(25,8%) 

1630 

(23,4%) 

2023 448910 
5852 

 

3073 

(52,5%) 

1752 

(29,9%) 

1027 

(17,5%) 

2024 441534 
5690 

 

3111 

(54,7%) 

1599 

(28,1%) 

980 

(17,2%) 

* �4AAO9 F9DD<FBD<4?PAB7B HBA84 B5S;4F9?PAB7B @98<J<AE>B7B EFD4IB64A<S 
�B?7B7D48E>B= B5?4EF< 

# �4AAO9 (989D4?PAB= E?G:5O 7BEG84DEF69AAB= EF4F<EF<>< CB 
�B?7B7D48E>B= B5?4EF< ($BEEF4F)  

 

#D98EF46?9AAO9 84AAO9 A9 BFD4:4RF 6 CB?AB= @9D9 E<FG4J<R CB 6OS6?9A<R 

< A45?R89A<R �$ G 89F9= A4 F9DD<FBD<< �B?7B7D48E>B= B5?4EF< < 849F FB?P>B 

CD98EF46?9A<9 B <@9RM<I @9EFB F9A89AJ<SI, F.>. >4E4RFES FB?P>B E?GK496 

B5D4M49@BEF< ;4 @98<J<AE>B= CB@BMPR ;4 EK9F ED98EF6 " %. #D< QFB@ 8B?S 

>B@@9DK9E>B7B E97@9AF4 B>4;4A<S @98<J<AE>B= CB@BM< CB CDBH<?S@ 

�??9D7B?B7<S < <@@GAB?B7<S, "FBD<AB?4D<A7B?B7<S < #98<4FD<S A4 F9DD<FBD<< 

D97<BA4 A9G>?BAAB D4EF9F. 
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����� 4. %$��!�&��0!�3 1((��&��!"%&0 
�!&���%&� �!!/) #$�#�$�&"� �&"$"�" #"�"��!�3 #$� 
%��"!!"  #�$%�%&�$'2-�  ����$��+�%�"  $�!�&� ' 

��&�� 

 

 

 

4.1 �EIB8A4S I4D4>F9D<EF<>4 C4J<9AFB6 6 7DGCC4I ?9K9A<S 

 

 

 

� BF>DOFB9 CDBEC9>F<6AB9 D4A8B@<;<DB64AAB9 ED46A<F9?PAB9 <EE?98B64A<9 

6 C4D4??9?PAOI 7DGCC4I 5O?B 6>?RK9AB 95 C4J<9AFB6 (51/95 @4?PK<> (53,7%) < 

44/95 896BK>< (46,3%)) 6 6B;D4EF9 BF 12 8B 18 ?9F. %D98A<= 6B;D4EF C4J<9AFB6 

EBEF46<? 15 [13-17] ?9F; ED98ASS @4EE4 F9?4 52,5 [45,65-60] >7; ED98A<= DBEF 164 

[158-170] E@. %9AE<5<?<;4J<S > 4??9D79A4@ CO?PJO 69FDBBCO?S9@OI D4EF9A<= 

BF@9K4?4EP G C4J<9AFB6 6 C9D<B8O J69F9A<S 6 �B?7B7D48E>B= B5?4EF< E <RAS CB 

E9AFS5DP. 

 %D98A<= 54?? BJ9A>< FS:9EF< F9K9A<S D<A<F4 CB L>4?9 ��, ED98< 6E9I 

C4J<9AFB6 A4 C9D6B@ 6<;<F9 EBEF46<?4 3,3 [2,7-4,1] 54??4. %D98A<= 54?? BJ9A>< 

6OD4:9AABEF< E<@CFB@B6 TNSS 4 [3-4] 54??4, CD< QFB@ ED98ASS BJ9A>4 

6OD4:9AABEF< >4:8B7B <; E<@CFB@B6: ;G8 6 ABEG, ;4?B:9AABEFP ABE4, K<I4A<9, 

D<ABD9S EBEF46<?4 1 [1-1] 54??. %D98A<= 54?? BJ9A>< >4K9EF64 :<;A< CB BCDBEA<>G 

RQLQ(S) EBEF46<? 1,75 [1,37-1,94] 54??B6. 

�B?PL4S K4EFP C4J<9AFB6 (62/95 K9?B69> (65,26%)) <@9?< BFS7BM9AAO= 

8DG7<@< ;45B?964A<S@< 4??9D7B?B7<K9E><= 4A4@A9;. ' 33/95 C4J<9AFB6 (34,73%) 

�$ EBK9F4?ES E ��. ' 6E9I C4J<9AFB6 �� <@9?4 ?97>B9 C9DE<EF<DGRM99 F9K9A<9, 

>BAFDB?<DG9@B9 6 F9K9A<9 12 @9ESJ96 <?< 5B?99 8B @B@9AF4 6>?RK9A<S 6 

<EE?98B64A<9. � >4K9EF69 54;<EAB= F9D4C<< C4J<9AFO CB?GK4?< A<;><9 8B;O 

<A74?SJ<BAAOI ��%. �AF<?9=>BFD<9AB6O9 CD9C4D4FO 6 ?9K9A<< A9 

<ECB?P;B64?<EP. �FBC<K9E><= 89D@4F<F G 56/95 C4J<9AFB6 (58,94%) BF@9K4?ES 
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D4A99 6 4A4@A9;9. !4 @B@9AF A4K4?4 <EE?98B64A<S BF@9K4?4EP EFB=>4S D9@<EE<S 

;45B?964A<S, A9 FD95GRM4S F9D4C<< 6 F9K9A<9 CBE?98A<I 12 @9ESJ96. "EFD4S 

>D4C<6A<J4 < BF9> �6<A>9 CB 84AAO@ @98<J<AE>B= 8B>G@9AF4J<< C4J<9AFB6 

6EFD9K4?<EP 6 22/95 (23,15%) < 12/95 (12,63%) E?GK496 EBBF69FEF69AAB A9 CB;8A99, 

K9@ ;4 6 @9ESJ96 8B <A<J<4J<< <EE?98B64A<S. 

�EIB8AB C4J<9AFO 5O?< D4;89?9AO A4 3 7DGCCO, EBCBEF46<@O9 (p>0,05) CB 

>B?<K9EF6G C4J<9AFB6, CB?G, 6B;D4EFG, DBEFG, @4EE9 F9?4, EC9>FDG E9AE<5<?<;4J<<, 

BJ9A>9 6?<SA<S ;45B?964A<S A4 E4@BKG6EF6<9 CB 6<;G4?PAB= 4A4?B7B6B= L>4?9 

(��,), BJ9A>9 6OD4:9AABEF< E<@CFB@B6 TNSS, >4K9EF6G :<;A< < >B?<K9EF6G 

C4J<9AFB6 E EBCGFEF6GRM<@< 4??9D7<K9E><@< ;45B?964A<S@<. �EIB8A4S 

I4D4>F9D<EF<>4 C4J<9AFB6 6 7DGCC4I <EE?98B64A<S CD98EF46?9A4 6 F45?<J9 4.1 

 

&45?<J4 4.1 3 �EIB8A4S I4D4>F9D<EF<>4 C4J<9AFB6 6 7DGCC4I ?9K9A<S 

#B>4;4F9?P 

�DGCC4 ?9K9A<S 

�DGCC4 1 
*9F<D<;<A, n=31 

�DGCC4 2 
�<?4EF<A, n=32 

�DGCC4 3 
$GC4F48<A, n=32 

#B?: :9AE><=/@G:E>B= 
(K9?) 15/16 15/17 14/18 

�B;D4EF, CB?AOI ?9F 15 [13317] 14 [13316] 15,5 [13317] 

$BEF, E@ 165 [158,5-171,5] 162 [156,53167] 166,5 [1593171] 

 4EE4 F9?4, >7 55,6 [46,55-61,05] 49,35 [41,62-57,52] 54,8 [47,58-60,05] 

��, <EIB8AB, 54??O 3,1 [2,6-3,75] 3,25 [2,3-4,1] 3,6 [3,22-4,1] 
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#DB8B?:9A<9 F45?<JO 4.1 

#B>4;4F9?P 

�DGCC4 ?9K9A<S 

�DGCC4 1 
*9F<D<;<A, 

n=31 

�DGCC4 2 
�<?4EF<A, n=32 

�DGCC4 3 
$GC4F48<A, n=32 

TNSS <EIB8AB, 54??O 3 [3-4] 3,5[(2-4] 4 [3-4] 

�4K9EF6B :<;A< <EIB8AB, 
54??O 

1,69 [1,37-1,9] 1,66 [1,02-2,02] 1,8 [1,53-1,94] 

��, K9? (%) 11/31 (35,4%) 12/32 (37,5%) 10/32 (31,2%) 

�F�, K9? (%) 19/31 (61,3%) 21/32 (65,6%) 16/32 (50%) 

 

�BAPRA>F<6<F, K9? (%) 
 

13/31 (41,9%) 
 

12/32 (37,5%) 
 

12/32 (37,5%) 

"F9> �6<A>9, K9? (%) 4/31 (12,9%) 5/32 (15,6%) 3/32 (9,4%) 

"EFD4S >D4C<6A<J4, K9? (%) 5/31 (16,1%) 9/32 (28,1%) 8/32 (25%) 
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4.2 %D46A<F9?PA4S BJ9A>4 >?<A<K9E>B= QHH9>F<6ABEF< J9F<D<;<A4, 
5<?4EF<A4 < DGC4F48<A4 6 7DGCC4I ?9K9A<S 

 

 

 

� IB89 <EE?98B64A<S CD< ED46A9A<< D9;G?PF4FB6 BJ9A>< 6?<SA<S ;45B?964A<S 

A4 E4@BKG6EF6<9 CB 6<;G4?PAB= 4A4?B7B6B= L>4?9 (��,) 8BEFB69DAB9 G69?<K9A<9 

QFB7B CB>4;4F9?S BFABE<F9?PAB <EIB8AB7B GDB6AS BF@9K4?BEP 6 >4:8B= 7DGCC9 

?9K9A<S. � 7DGCC9 C4J<9AFB6, CB?GK46L<I J9F<D<;<A (7DGCC4 1), EF4F<EF<K9E>< 

;A4K<@B9 G69?<K9A<9 CB>4;4F9?S ��, BFABE<F9?PAB <EIB8AB7B GDB6AS 5O?B 

;4H<>E<DB64AB A4 14-=, 21-= < 28-= 8A< CD<9@4 ��# (D <0,05, >D<F9D<= (D<8@4A4). 

'69?<K9A<9 ED98A97B 54??4 CB ��, BFABE<F9?PAB <EIB8AOI 84AAOI 5O?B A4 70%, 

92,5% < 93,4% (A4 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). � CDBJ9EE9 ?9K9A<S 

5<?4EF<AB@ (7DGCC4 2) 8BEFB69DAB9 G69?<K9A<9 CB>4;4F9?S ��, BFABE<F9?PAB 

<EIB8AB7B GDB6AS BF@9K4?BEP 6B 6E9I >BAFDB?PAOI FBK>4I, A4K<A4S E 7-7B 8AS 

F9D4C<< (D<0,05, >D<F9D<= (D<8@4A4). '69?<K9A<9 ED98A97B 54??4 CB ��, 

BFABE<F9?PAB <EIB8AB7B GDB6AS 5O?B A4 29,9%, 67,8%, 82,3% < 83,9% (A4 7-=, 14-

=, 21-= < 28-= 8A< EBBF69FEF69AAB). %D98< C4J<9AFB6, CB?GK46L<I DGC4F48<A 

(7DGCC4 3), EF4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 CB>4;4F9?S ��, BFABE<F9?PAB 

<EIB8AOI 84AAOI 5O?B ;4D97<EFD<DB64AB A4 21-= < 28-= 8A< ?9K9A<S (D<0,05, 

>D<F9D<= (D<8@4A4) (CD<?B:9A<9 1, F45?<J4 4.2). '69?<K9A<9 ED98A97B 54??4 CB 

��, BFABE<F9?PAB <EIB8AB7B GDB6AS 5O?B A4 42,3% A4 21-= < 28-= 8A<.  

#D< @9:7DGCCB6B@ ED46A9A<< 8<A4@<K9E><I <;@9A9A<= 54??B6 ��, > 

<EIB8AB@G GDB6AR (Δ��,) 5O?< CB?GK9AO 8BEFB69DAO9 BF?<K<S A4 3-= 89AP 

@9:8G C4J<9AF4@<, CB?GK4RM<@< DGC4F48<A, < C4J<9AF4@<, CB?GK4RM<@< 

5<?4EF<A (D<0,05, >D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= 

)B?@4).  �DB@9 FB7B, 8BEFB69DAO9 BF?<K<S CB?GK9AO A4 7-= (D<0,05, >D<F9D<= 

�D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) < 14-= 8A< (D <0,05, F-

>D<F9D<= (<L9D4, >D<F9D<= &PR><) 6 BFABL9A<< 3 7DGCCO C4J<9AFB6, CB?GK46L<I 

DGC4F48<A, CB ED46A9A<R E 1 < 2 7DGCC4@<. %F4F<EF<K9E>< ;A4K<@O9 BF?<K<S 
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CB?GK9AO A4 21-= < 28-= 8A< 6 BFABL9A<< C4J<9AFB6, CB?GK4RM<I F9D4C<R 

DGC4F48<AB@, BFABE<F9?PAB C4J<9AFB6, CB?GK4RM<I ?9K9A<9 J9F<D<;<AB@ (D 

<0,05, >D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (D<EGAB> 

4.1).  4>E<@4?PAO9 D4;?<K<S @9:8G 7DGCC4@< 5O?< ;4H<>E<DB64AO A4 21 89AP 

Δ��, 6 3 7DGCC9 5O? A4 40% < 20% A<:9 CB ED46A9A<R E 1 < 2 7DGCC4@< 

EBBF69FEF69AAB (CD<?B:9A<9 1, F45?<J4 4.3). 

 

$<EGAB> 4.1 3 �<A4@<>4 Δ��, > <EIB8AB@G GDB6AR 6 IB89 <EE?98B64A<S 
(Me[Q1-Q3]) #D<@9K4A<9: * D<0,05, >D<F9D<= �D4E>9?43'B??<E4, F->D<F9D<= 
(<L9D4 

 

#D< ED46A9A<< 45EB?RFAOI ;A4K9A<= ��, 6 54??4I @9:8G 7DGCC4@< 

C4J<9AFB6 A4 3-=, 7-=, 14-=, 21-= < 28-= 8A< EF4F<EF<K9E>< ;A4K<@OI BF?<K<= 

CB?GK9AB A9 5O?B (D<EGAB> 4.2). 
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 $<EGAB> 4.2 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< E<@CFB@B6 �$ CB ��, 6 IB89 
<EE?98B64A<S (Me[Q1-Q3]) 

 

� IB89 <EE?98B64A<S CD< ED46A9A<< D9;G?PF4FB6 BJ9A>< A4;4?PAOI 

E<@CFB@B6 CB L>4?9 r-TNSS 8BEFB69DAB9 G69?<K9A<9 QFB7B CB>4;4F9?S 

BFABE<F9?PAB <EIB8AB7B GDB6AS BF@9K4?BEP 6 >4:8B= 7DGCC9. � 7DGCC4I C4J<9AFB6, 

CB?GK46L<I J9F<D<;<A < 5<?4EF<A, EF4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 CB>4;4F9?S 

r-TNSS BFABE<F9?PAB <EIB8AB7B GDB6AS BF@9K4?BEP A4 7-=, 14-=, 21-=, 28-= 8A< 

F9D4C<< ��# (D<0,05, >D<F9D<= (D<8@4A4). '69?<K9A<9 ED98A97B 54??4 CB L>4?9 

r-TNSS BFABE<F9?PAB <EIB8AOI 84AAOI 6 7DGCC9 1 5O?B A4 43,5%, 83,1%, 107,6% < 

104,9% (A4 7-=, 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). � 7DGCC9 2 DBEF ED98A97B 

54??4 CB L>4?9 r-TNSS BFABE<F9?PAB <EIB8AB7B GDB6AS 5O? A4 43,6%, 88,9%, 

105,1% < 108,4% (A4 7-=, 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). � 7DGCC9 

C4J<9AFB6, CB?GK46L<I DGC4F48<A, 8BEFB69DAO9 BF?<K<S BFABE<F9?PAB <EIB8AOI 

84AAOI 6B;A<>?< E 14-7B CB 28-= 8A< ?9K9A<S �$ (D<0,05,  >D<F9D<= (D<8@4A4) 

(CD<?B:9A<9 1, F45?<J4 4.4).  '69?<K9A<9 ED98A97B 54??4 CB L>4?9 r-TNSS 

BFABE<F9?PAB <EIB8AB7B GDB6AS 5O?B A4 43,2%, 65,7% < 63,9% (A4 14-=, 21-= < 28-

= 8A< EBBF69FEF69AAB). 

#D< @9:7DGCCB6B@ ED46A9A<< Δr-TNSS > <EIB8AB@G GDB6AR 8BEFB69DAB 

?GKL4S 8<A4@<>4 BJ9A>< 6OD4:9AABEF< ABEB6OI E<@CFB@B6 5O?4 BF@9K9A4 A4 3-= 
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89AP <EE?98B64A<S 6 BFABL9A<< 3 7DGCCO C4J<9AFB6 CB ED46A9A<R E 2 7DGCCB= 

(D<0,05, >D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 

(CD<?B:9A<9 1, F45?<J4 4.5). �DB@9 FB7B, EF4F<EF<K9E>< ;A4K<@O9 BF?<K<S 5O?< 

6OS6?9AO A4 7-= < 14-= 8A< F9D4C<< G C4J<9AFB6, CB?GK4RM<I DGC4F48<A, CB 

ED46A9A<R E C4J<9AF4@<, CB?GK4RM<@< J9F<D<;<A < 5<?4EF<A (D<0,05, >D<F9D<= 

�D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (D<EGAB> 4.3). 

 

$<EGAB> 4.3 3 �<A4@<>4 Δ TNSS (54??O) > <EIB8AB@G GDB6AR 6 IB89 
<EE?98B64A<S (Me[Q1-Q3]) 

#D<@9K4A<9: *D<0,05, >D<F9D<= �D4E>9?43'B??<E4 

   

 #D< @9:7DGCCB6B@ ED46A9A<< 45EB?RFAOI ;A4K9A<= r-TNSS 6 54??4I @9:8G 

7DGCC4@< C4J<9AFB6 6 IB89 <EE?98B64A<S EF4F<EF<K9E>< ;A4K<@OI BF?<K<= 

CB?GK9AB A9 5O?B (D<EGAB> 4.4).  
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       $<EGAB> 4.4 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< E<@CFB@B6 �$ CB L>4?9 r-
TNSS 6 IB89 <EE?98B64A<S (Me[Q1-Q3]) 

 

�?S BJ9A>< >G@G?SF<6AB7B QHH9>F4 CB L>4?4@ ��, < r-TNSS 5O? 

CDB<;6989A D4EK9F AUC 8?S QF<I C4D4@9FDB6 ;4 28 8A9= A45?R89A<S.  �?S 

ED46A<649@OI H4D@4>BF9D4C96F<K9E><I D9:<@B6 8BEFB69DAOI BF?<K<= CB AUC-

��,(1-28) <  AUC-r-TNSS(1-28) 6OS6?9AB A9 5O?B (p>0,05). #D< 4A4?<;9 BJ9AB> 

BF89?PAOI E<@CFB@B6 �$ CB r-TNSS 8BEFB69DAO9 BF?<K<S @9:8G ED46A<649@O@< 

7DGCC4@< 5O?< CB?GK9AO CB E<@CFB@G <;4?B:9AABEFP ABE4= (D=0,016) - 

>G@G?SF<6AO= QHH9>F DGC4F48<A4 6 3 7DGCC9 CB AUC-r-TNSS <;4?B:9AABEFP ABE4= 

(1-28) 5O? 8BEFB69DAB 6OL9, K9@ 6 7DGCC9 1, CB?GK46L9= J9F<D<;<A (p=0,013) 

(>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (CD<?B:9A<9 1, 

F45?<J4 4.6). 

 #D< ED46A9A<< D9;G?PF4FB6 BJ9A>< >4K9EF64 :<;A< C4J<9AFB6 BFABE<F9?PAB 

<EIB8AOI 84AAOI 8BEFB69DAB9 G69?<K9A<9 84AAB7B CB>4;4F9?S BF@9K4?BEP 6 

>4:8B= 7DGCC9. %F4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 CB>4;4F9?S RQLQ(S) 

;4H<>E<DB64AB A4 7-=, 14-=, 21-= < 28-= 8A< F9D4C<< 6 7DGCC4I C4J<9AFB6, 

CB?GK4RM<I J9F<D<;<A, 5<?4EF<A < DGC4F48<A (D<0,05, >D<F9D<= (D<8@4A4) 

(CD<?B:9A<9 1, F45?<J4 4.7). '69?<K9A<9 ED98A97B 54??4 BJ9A>< >4K9EF64 :<;A< 
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BFABE<F9?PAB <EIB8AOI CB>4;4F9?9= 6 7DGCC9 1 5O?B A4 62,5%, 96,9%, 116,5% < 

117,7% (A4 7-=, 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). � 7DGCC9 2 DBEF ED98A97B 

54??4 BJ9A>< >4K9EF64 :<;A< BFABE<F9?PAB <EIB8AOI 84AAOI 5O? A4 50%, 105,7%, 

121,1% < 122,4% (A4 7-=, 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). '69?<K9A<9 

ED98A97B 54??4 BJ9A>< >4K9EF64 :<;A< BFABE<F9?PAB <EIB8AOI CB>4;4F9?9= 6 

7DGCC9 3 5O?B A4 30,7%, 45,7%, 65,6% < 65,6% (A4 7-=, 14-=, 21-= < 28-= 8A< 

EBBF69FEF69AAB).  

#D< @9:7DGCCB6B@ ED46A9A<< ΔRQLQ(S) > <EIB8AO@ 84AAO@ 8BEFB69DAB 

?GKL4S 8<A4@<>4 BJ9A>< >4K9EF64 :<;A< G C4J<9AFB6 7DGCCO 3 5O?4 6OS6?9A4 A4 

14-=, 21-= < 28-= 8A< F9D4C<< CB ED46A9A<R E 1 < 2 7DGCC4@< (D<0,05, >D<F9D<= 

�D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (D<EGAB> 4.5). 

 4>E<@4?PAO9 D4;?<K<S @9:8G 7DGCC4@< 5O?< ;4H<>E<DB64AO A4 14-= 89AP - 

ΔRQLQ(S) 6 3 7DGCC9 5O? A4 83,7% < 103,4% A<:9 CB ED46A9A<R E 1 < 2 7DGCC4@< 

EBBF69FEF69AAB (CD<?B:9A<9 1, F45?<J4 4.8). 

 

$<EGAB> 4.5 3 �<A4@<>4 Δ BJ9A>< >4K9EF64 :<;A< C4J<9AFB6 (Δ RQLQ(S), 

54??O) > <EIB8AB@G GDB6AR 6 IB89 <EE?98B64A<S (Me[Q1-Q3]) 

#D<@9K4A<9: * D<0,05, >D<F9D<= �D4E>9?43'B??<E4 
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#D< ED46A9A<< 45EB?RFAOI ;A4K9A<= BJ9A>< >4K9EF64 :<;A< 6 54??4I @9:8G 

7DGCC4@< C4J<9AFB6 EF4F<EF<K9E>< ;A4K<@O9 BF?<K<S 5O?< CB?GK9AO A4 14-=, 21-

= < 28-= 8A< F9D4C<< (D<0,05, >D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E 

CBCD46>B= )B?@4) (F45?<J4 4.7). � 7DGCC9 3 BJ9A>4 >4K9EF64 :<;A< 5O?4 A4 14-= 

89AP A4 18,9% < 14,7% A<:9 CB ED46A9A<R E 1 < 2 7DGCC4@< EBBF69FEF69AAB; A4 21-

= 89AP - A4 43,1% < 35,2% A<:9 CB ED46A9A<R E 1 < 2 7DGCC4@< EBBF69FEF69AAB; A4 

28-= 89AP - A4 43,1% < 36,6% A<:9 BFABE<F9?PAB 1 < 2 7DGCC (D<EGAB> 4.6). 

 

$<EGAB> 4.6 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< >4K9EF64 :<;A< (RQLQ(S)) 6 
IB89 <EE?98B64A<S (Me[Q1-Q3]) 

#D<@9K4A<9: * D<0,05, >D<F9D<= �D4E>9?43'B??<E4 

 

� @B@9AFG B>BAK4A<S <EE?98B64A<S EBID4A9A<9 EF4DFB6B7B D9:<@4 F9D4C<< 

�$ BF@9K4?BEP G 29% (9/31) C4J<9AFB6 6 7DGCC9 1; G 31,2% (10/32) 6 7DGCC9 2 < G 

37,5% (12/32) 6 7DGCC9 3. �<A4@<>4 EBID4A9A<S @BABF9D4C<< �$ 59; CBFD95ABEF< 

F9D4C<< STEP-UP 6 IB89 <EE?98B64A<S CD98EF46?9A4 A4 D<EGA>9 4.7. �BEFB69DAOI 

BF?<K<= @9:8G 7DGCC4@< 6 BFABL9A<< >B?<K9EF64 C4J<9AFB6, CDB8B?:4RM<I 

GK4EF<9 6 <EE?98B64A<<, CB?GK9AB A9 5O?B.  
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$<EGAB> 4.7 3 �<A4@<>4 EBID4A9A<S @BABF9D4C<< ��# 2-7B CB>B?9A<S 59; 
CBFD95ABEF< F9D4C<< STEP-UP 6 IB89 <EE?98B64A<S 

 

� F9K9A<9 <EE?98B64A<S 6 E6S;< E GE<?9A<9@ CDBS6?9A<S >?<A<K9E><I 

E<@CFB@B6 �$ G C4J<9AFB6 G69?<K9A<9 B5N9@4 F9D4C<< BF@9K4?BEP G 22/31 (70,9%); 

22/32 (68,7%) < 20/32 (62,5%) 6 1, 2 < 3 7DGCC4I EBBF69FEF69AAB. �BEFB69DAOI 

BF?<K<= 6 BFABL9A<< CDB8B?:<F9?PABEF< F9K9A<S �$ A4 HBA9 @BABF9D4C<< ��# 

@9:8G 7DGCC4@< 6OS6?9AB A9 5O?B. %D98ASS CDB8B?:<F9?PABEFP F9K9A<S �$ 59; 

CBFD95ABEF< G69?<K9A<S B5N9@4 F9D4C<< G C4J<9AFB6, CB?GK4RM<I J9F<D<;<A < 

5<?4EF<A, EBEF46<?4 13 (10328) 8A9= < 13 (9328) 8A9= EBBF69FEF69AAB, DGC4F48<A 3  

20 (12328) 8A9=. !9;4C?4A<DB64AAO9 6<;<FO, E6S;4AAO9 E GIG8L9A<9@ EBEFBSA<S 

C4J<9AFB6, A45?R84?<EP 6 >4:8B= 7DGCC9. %D98< C4J<9AFB6, CB?GK4RM<I F9D4C<R 

J9F<D<;<AB@, A9;4C?4A<DB64AAO9 6<;<FO BEGM9EF6<?< 22,6% (7/31); 6 7DGCC4I 

C4J<9AFB6, CB?GK4RM<I 5<?4EF<A < DGC4F48<A 3 21,9% (7/32) < 28,1% (9/32) 

EBBF69FEF69AAB. %F4F<EF<K9E>< ;A4K<@OI D4;?<K<= 6 K4EFBF9 6B;A<>AB69A<S 

A9;4C?4A<DB64AAOI 6<;<FB6 6 IB89 <EE?98B64A<S A9 6OS6?9AB.  
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4.3 �?<A<K9E>4S QHH9>F<6ABEFP J9F<D<;<A4, 5<?4EF<A4 < DGC4F48<A4 G 
C4J<9AFB6 E @G?PF<@BD5<8AO@ 4??9D7<K9E><@ D<A<FB@ 

 

 

 

%BCGFEF6GRM4S 5DBAI<4?PA4S 4EF@4 <@9?4 @9EFB G 34,7% (33/95) C4J<9AFB6: 

6 CB87DGCC9 1 (J9F<D<;<A)335,4% (11/31); 6 CB87DGCC9 2 (5<?4EF<A)337,5% (12/32); 

6 CB87DGCC9 3 (DGC4F48<A)331,2% (10/32). %BCGFEF6GRM<= 4FBC<K9E><= 89D@4F<F 

BF@9K4?ES G 58,9% (56/95) C4J<9AFB6: 6 CB87DGCC9 1 (J9F<D<;<A)361,3% (19/31); 6 

CB87DGCC9 2 (5<?4EF<A)365,6% (21/32); 6 CB87DGCC9 3 (DGC4F48<A)350% (16/32). 

#BEFDB9A<9 CDB7ABEF<K9E>B= @B89?< 69DBSFABEF< G69?<K9A<S 54??B6 CB ��,, r-

TNSS A4 28 89AP F9D4C<<, 4 F4>:9 E?GK496 STEP-UP F9D4C<< 6 ;46<E<@BEF< BF 

A4?<K<S G C4J<9AFB6 EBCGFEF6GRM<I 4??9D7<K9E><I ;45B?964A<=, 6OCB?AS?BEP 

CD< CB@BM< @9FB84 ?B7<EF<K9E>B= D97D9EE<<. #B?GK9AAO9 D97D9EE<BAAO9 @B89?< 

5O?< EF4F<EF<K9E>< A9 ;A4K<@O (D>0,05). !4 BEAB64A<< 5B?PLB7B >B?<K9EF64 

?<F9D4FGDAOI 84AAOI B 6;4<@BE6S;< �$ < ��, B 6B;@B:AB@ GE<?9A<< FS:9EF< 

F9K9A<S �$ CD< A4?<K<< G C4J<9AFB6 ��, >D<F9D<9@ @G?PF<@BD5<8ABEF< 6 A4L9@ 

<EE?98B64A<< 6O5D4A4 ��. 

 � >B7BDF9 C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ (�$+��) CD< ED46A9A<< 

D9;G?PF4FB6 BJ9A>< 6?<SA<S ;45B?964A<S A4 E4@BKG6EF6<9 CB ��, 6 IB89 

<EE?98B64A<S 8BEFB69DAB9 G69?<K9A<9 84AAB7B CB>4;4F9?S BFABE<F9?PAB <EIB8AOI 

84AAOI BF@9K4?BEP FB?P>B 6 CB87DGCC9 C4J<9AFB6, CB?GK46L<I J9F<D<;<A. 

%F4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 CB>4;4F9?S ��, BFABE<F9?PAB <EIB8AB7B 

GDB6AS 5O?B ;4H<>E<DB64AB A4 21-= < 28-= 8A< CD<9@4 J9F<D<;<A4 (D<0,05, 

>D<F9D<= (D<8@4A4). '69?<K9A<9 ED98A97B 54??4 CB ��, BFABE<F9?PAB <EIB8AOI 

CB>4;4F9?9= 5O?B A4 96,04% < 99,08% (A4 21-= < 28-= 8A< EBBF69FEF69AAB). � IB89 

4A4?<;4 6 CB87DGCC4I 5<?4EF<A4 < DGC4F48<A4 EF4F<EF<K9E>< ;A4K<@OI <;@9A9A<= 

G69?<K9A<S CB>4;4F9?S ��, BFABE<F9?PAB <EIB8AB7B GDB6AS 6OS6?9AB A9 5O?B 

(p>0,05, >D<F9D<= (D<8@4A4) (CD<?B:9A<9 1, F45?<J4 4.9).  
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#D< @9:7DGCCB6B@ ED46A9A<< Δ��, > <EIB8G ;A4K9A<9 84AAB7B CB>4;4F9?S 

A4 28-= 89AP F9D4C<< 6 CB87DGCC9 C4J<9AFB6, CB?GK46L<I J9F<D<;<A, CSF<>D4FAB 

CD96OL4?B D9;G?PF4F 6 CB87DGCC9 C4J<9AFB6, CB?GK46L<I DGC4F48<A (D<0,05, F-

>D<F9D<= (<L9D4, >D<F9D<= &PR><) (CD<?B:9A<9 1, F45?<J4 4.10). %F4F<EF<K9E>< 

;A4K<@OI BF?<K<= @9:8G CB87DGCC4@< A4 3-=, 7-=, 14-= < 21-= 8A< ?9K9A<S 

CB?GK9AB A9 5O?B (D<EGAB> 4.8). 

 

$<EGAB> 4.8 3 �<A4@<>4 Δ��, > <EIB8AB@G GDB6AR 6 IB89 <EE?98B64A<S 6 
CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me[Q1-Q3])   

#D<@9K4A<9: * D<0,05, F->D<F9D<= (<L9D4 

 

#D< ED46A9A<< 45EB?RFAOI ;A4K9A<= ��, 6 54??4I 8BEFB69DAO9 BF?<K<S 

5O?< GEF4AB6?9AO @9:8G CB87DGCC4@< C4J<9AFB6 E @G?PF<@BD5<8AO@ �$, 

CB?GK4RM<I DGC4F48<A < J9F<D<;<A, A4 21 89AP < 28-= 89AP (p<0,05, >D<F9D<= 

�D4E>9?4-'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (D<EGAB> 4.9). 
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          $<EGAB> 4.9 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< E<@CFB@B6 �$ CB ��, 6 
IB89 <EE?98B64A<S 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me [Q1-Q3])  

#D<@9K4A<9: *D<0,05, >D<F9D<= �D4E>9?4-'B??<E4 
 

#D< ED46A9A<< D9;G?PF4FB6 BJ9A>< A4;4?PAOI E<@CFB@B6 CB L>4?9 r-TNSS 6 

IB89 <EE?98B64A<S 8BEFB69DAB9 G69?<K9A<9 CB>4;4F9?9= > <EIB8AB@G GDB6AR 

;4H<>E<DB64AB 6 CB87DGCC4I C4J<9AFB6, CB?GK46L<I J9F<D<;<A < 5<?4EF<A. � 

CB87DGCC9 5<?4EF<A4 EF4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 CB>4;4F9?S r-TNSS 

BFABE<F9?PAB <EIB8AOI 84AAOI ;4H<>E<DB64AB FB?P>B A4 14 89AP F9D4C<< (D<0,05, 

>D<F9D<= (D<8@4A4). '69?<K9A<9 ED98A97B 54??4 A4 14 89AP BFABE<F9?PAB 

<EIB8AB7B CB>4;4F9?S EBEF46<?B 62,1%. � CB87DGCC9 C4J<9AFB6, CB?GK46L<I 

J9F<D<;<A, BF@9K4?BEP 8BEFB69DAB9 G69?<K9A<9 CB>4;4F9?S r-TNSS A4 14-=, 21-=, 

28-= 8A< F9D4C<< ��# (D<0,05, >D<F9D<= (D<8@4A4) (CD<?B:9A<9 1, F45?<J4 4.11). 

'69?<K9A<9 ED98A97B 54??4 CB L>4?9 r-TNSS BFABE<F9?PAB <EIB8AB7B GDB6AS 5O?B 

A4 88,3%, 116,5% < 110,7% (A4 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB).  

 #D< A4?<K<< F9A89AJ<< ?GKL97B EBID4A9A<S BJ9A>< 6OD4:9AABEF< 

A4;4?PAOI E<@CFB@B6 6 CB87DGCC4I C4J<9AFB6, CB?GK4RM<I DGC4F48<A < 

5<?4EF<A, CD< ED46A9A<< 45EB?RFAOI ;A4K9A<= r-TNSS 6 54??4I @9:8G 



106 

 

CB87DGCC4@< C4J<9AFB6 6 IB89 <EE?98B64A<S EF4F<EF<K9E>< ;A4K<@OI BF?<K<= 

CB?GK9AB A9 5O?B (D<EGAB> 4.10).  

 

$<EGAB> 4.10 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< E<@CFB@B6 �$ CB L>4?9 r-TNSS 

6 IB89 <EE?98B64A<S 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me[Q1-Q3]) 

 

#D< @9:CB87DGCCB6B@ ED46A9A<< Δr-TNSS > <EIB8AB@G GDB6AR A4 7 89AP 

<EE?98B64A<S 6 3 CB87DGCC9 C4J<9AFB6, CB?GK46L<I DGC4F48<A, 5O? 8BEFB69DAB 

A<:9 CB ED46A9A<R E D9;G?PF4FB@ 6 1 < 2 CB87DGCC4I (D<0,05, >D<F9D<= �D4E>9?43

'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) (CD<?B:9A<9 1, F45?<J4 4.12). 

%F4F<EF<K9E>< ;A4K<@O9 BF?<K<S A4 3-=, 14-=, 21-= < 28-= 8A< ?9K9A<S CB?GK9AO 

A9 5O?< (D<EGAB> 4.11). 
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$<EGAB> 4.11 3 �<A4@<>4 Δ r-TNSS (54??O) > <EIB8AB@G GDB6AR 6 IB89 
<EE?98B64A<S 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me[Q1-Q3]) 

#D<@9K4A<9: *D<0,05, >D<F9D<= �D4E>9?43'B??<E4 

 

% J9?PR BJ9A>< >G@G?SF<6AB7B QHH9>F4 CB L>4?4@ ��, < r-TNSS 8?S 

CBCG?SJ<< «@G?PF<@BD5<8AO= �$» 5O? CDB<;6989A D4EK9F AUC 8?S QF<I 

C4D4@9FDB6 ;4 28 8A9= A45?R89A<S.  �?S ED46A<649@OI H4D@4>BF9D4C96F<K9E><I 

D9:<@B6 6 CB87DGCC4I C4J<9AFB6 E �$+�� 8BEFB69DAOI BF?<K<= CB AUC-��,(1-

28) <  AUC-r-TNSS(1-28) 6OS6?9AB A9 5O?B. (p>0,05) #D< 4A4?<;9 BJ9AB> 

BF89?PAOI E<@CFB@B6 �$ CB r-TNSS 8BEFB69DAO9 BF?<K<S @9:8G ED46A<649@O@< 

7DGCC4@< F4>:9 BFEGFEF6B64?< (CD<?B:9A<9 1, F45?<J4 4.6).  

#D< ED46A9A<< D9;G?PF4FB6 BJ9A>< >4K9EF64 :<;A< C4J<9AFB6 (RQLQ(S)) 

BFABE<F9?PAB <EIB8AB7B GDB6AS 8BEFB69DAB9 G69?<K9A<9 84AAB7B CB>4;4F9?S 

BF@9K4?BEP 6 CB87DGCC4I C4J<9AFB6, CB?GK46L<I J9F<D<;<A < 5<?4EF<A. 

%F4F<EF<K9E>< ;A4K<@B9 G69?<K9A<9 ;4H<>E<DB64AB A4 14-=, 21-= < 28-= 8A< 

F9D4C<< (D<0,05, >D<F9D<= (D<8@4A4) (CD<?B:9A<9 1, F45?<J4 4.13). '69?<K9A<9 

ED98A97B 54??4 RQLQ(S) BFABE<F9?PAB <EIB84 6 CB87DGCC9 1 BF@9K4?BEP A4 88,8%, 

105,8% < 107% (A4 14-=, 21-= < 28-= 8A< EBBF69FEF69AAB). � CB87DGCC9 2 DBEF 
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ED98A97B 54??4 RQLQ(S) BFABE<F9?PAB <EIB84 5O? A4 64,6%, 81,5% < 80,5% (A4 14-

=, 21-= < 28-= 8A< EBBF69FEF69AAB).  

#D< @9:CB87DGCCB6B@ ED46A9A<< ΔRQLQ(S) <EIB8AOI CB>4;4F9?9= 

8BEFB69DAB ?GKL4S 8<A4@<>4 6OS6?9A4 A4 14-= 89AP F9D4C<< G C4J<9AFB6 

CB87DGCCO DGC4F48<A4 CB ED46A9A<R E C4J<9AF4@<, CB?GK4RM<@< 5<?4EF<A 

(D<0,05, F->D<F9D<= (<L9D4, >D<F9D<= &PR><) (D<EGAB> 4.12; CD<?B:9A<9 1, 

F45?<J4 4.14).  

 

$<EGAB> 4.12 3 �<A4@<>4 ΔRQLQ(S) (54??O) > <EIB8AB@G GDB6AR 6 IB89 
<EE?98B64A<S 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me[Q1-Q3]) 

#D<@9K4A<9:  * D<0,05, F->D<F9D<= (<L9D4 

      

#D< ED46A9A<< 45EB?RFAOI ;A4K9A<= RQLQ(S) 6 54??4I @9:8G CB87DGCC4@< 

C4J<9AFB6 EF4F<EF<K9E>< ;A4K<@O9 BF?<K<S 5O?< CB?GK9AO A4 14-= 89AP F9D4C<< 

6 BFABL9A<< C4J<9AFB6, CB?GK4RM<I DGC4F48<A, 6 ED46A9A<< E C4J<9AF4@<, 

CB?GK4RM<@< 5<?4EF<A (D<0,05, F->D<F9D<= (<L9D4, >D<F9D<= &PR><) (D<EGAB> 

4.13). 
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$<EGAB> 4.13 3 �<A4@<>4 D9;G?PF4FB6 BJ9A>< >4K9EF64 :<;A< (RQLQ(S)) 6 
IB89 <EE?98B64A<S 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) (Me[Q1-Q3]) 

#D<@9K4A<9: * D<0,05, F->D<F9D<= (<L9D4 

 

� @B@9AFG B>BAK4A<S <EE?98B64A<S EBID4A9A<9 EF4DFB6B7B D9:<@4 F9D4C<< 

�$ BF@9K4?BEP G 36,3% (4/11) C4J<9AFB6 6 CB87DGCC9 1 J9F<D<;<A4; G 33,3% (4/12) 

6 CB87DGCC9 2 5<?4EF<A4 < G 60% (6/10) 6 CB87DGCC9 3 DGC4F48<A4. �BEFB69DAOI 

BF?<K<= 6 BFABL9A<< CDB8B?:<F9?PABEF< F9K9A<S �$ A4 HBA9 @BABF9D4C<< ��# 

@9:8G 7DGCC4@< 6OS6?9AB A9 5O?B. %D98ASS CDB8B?:<F9?PABEFP F9K9A<S �$ 59; 

CBFD95ABEF< G69?<K9A<S B5N9@4 F9D4C<< G C4J<9AFB6, CB?GK4RM<I J9F<D<;<A < 

5<?4EF<A, EBEF46<?4 20 (13-28) 8A9= < 13 (6-28) 8A9= EBBF69FEF69AAB, DGC4F48<A 3  

28 (17-28) 8A9=. !9;4C?4A<DB64AAO9 6<;<FO, E6S;4AAO9 E GIG8L9A<9@ EBEFBSA<S 

C4J<9AFB6, A45?R84?<EP 6 >4:8B= 7DGCC9. %D98< C4J<9AFB6, CB?GK4RM<I F9D4C<R 

J9F<D<;<AB@, A9;4C?4A<DB64AAO9 6<;<FO BEGM9EF6<?< 18,2% (2/11); 6 7DGCC4I 

C4J<9AFB6, CB?GK4RM<I 5<?4EF<A < DGC4F48<A 3 8,3% (1/12) < 30% (3/10) 

EBBF69FEF69AAB. %F4F<EF<K9E>< ;A4K<@OI D4;?<K<= 6 K4EFBF9 6B;A<>AB69A<S 

A9;4C?4A<DB64AAOI 6<;<FB6 6 IB89 <EE?98B64A<S A9 6OS6?9AB. 
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� >B7BDF9 C4J<9AFB6 E �$ 59; �� (@BAB@BD5<8AO= �$) 5O?< 6OS6?9AO 

8BEFB69DAO9 D4;?<K<S @9:8G CB87DGCC4@< 6 <EIB8AOI BJ9A>4I CB ��, (p<0,05 F-

>D<F9D<= (<L9D4, >D<F9D<= &PR><) (CD<?B:9A<9 1, F45?<J4 4.15) < CB r-TNSS 

(CD<?B:9A<9 1, F45?<J4 4.16) (D<0,05, >D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= 

�4AA4 E CBCD46>B= )B?@4), CBQFB@G 84?PA9=L99 ED46A9A<9 D9;G?PF4FB6 @9:8G 

CB87DGCC4@<  CB 84AAO@ CB>4;4F9?S@ 6 IB89 <EE?98B64A<S A9 CDB6B8<?BEP.  

% J9?PR BJ9A>< >G@G?SF<6AB7B QHH9>F4 CB L>4?4@ ��, < r-TNSS 8?S 

CBCG?SJ<< «@BAB@BD5<8AO= �$» 5O? CDB<;6989A D4EK9F AUC CB QF<@ C4D4@9FD4@ 

;4 28 8A9= A45?R89A<S.  �?S ED46A<649@OI H4D@4>BF9D4C96F<K9E><I D9:<@B6 6 

CB87DGCC4I C4J<9AFB6 E �$ 59; �� 8BEFB69DAOI BF?<K<= CB AUC-��,(1-28) < 

AUC-r-TNSS(1-28) 6OS6?9AB A9 5O?B (p>0,05). #D< 4A4?<;9 BJ9AB> BF89?PAOI 

E<@CFB@B6 �$ CB r-TNSS 8BEFB69DAO9 BF?<K<S @9:8G ED46A<649@O@< 7DGCC4@< 

5O?< CB?GK9AO CB E<@CFB@G «;4?B:9AABEFP ABE4» (D=0,001) 3 >G@G?SF<6AO= 

QHH9>F DGC4F48<A4 6 3 7DGCC9 < 5<?4EF<A4 6B 2 7DGCC9 CB AUC-r-TNSS 

«;4?B:9AABEFP ABE4»(1-28) 5O? 8BEFB69DAB 6OL9, K9@ 6 7DGCC9 1, CB?GK46L9= 

J9F<D<;<A (p=0,012, p=0,001 8?S  2 < 3 7DGCC EBBF69FEF69AAB) (CD<?B:9A<9 1, 

F45?<J4 4.6). 

�EIB8AO9 CB>4;4F9?< ��,, r-TNSS, RQLQ(S) 6 CB87DGCC4I C4J<9AFB6 E 

@BAB64D<4AFB@ �$ < E @G?PF<@BD5<8AO@ �$ A4 HBA9 D4;?<KAOI 64D<4AFB6 

H4D@4>BF9D4C<< 8BEFB69DAB BF?<K4?<EP, 6 E6S;< E K9@ <I 84?PA9=L99 

@9:CB87DGCCB6B9 ED46A9A<9 A9 CDB6B8<?BEP (CD<?B:9A<9 1, F45?<JO 4.15; 4.16; 

4.17).  

%D46A<F9?PAO= 4A4?<; GDB6AS >BAFDB?S E<@CFB@B6 �$ CB ��, ED98< 

C4J<9AFB6 CDB6989A 6 EBBF69FEF6<< E A9846AB CD<ASFB= >?4EE<H<>4J<9= (CB?AO= 

>BAFDB?P (0-23@@); K4EF<KAO= >BAFDB?P (23-50 @@); G@9D9AAO= A9>BAFDB?P (51-70 

@@); FS:9?O= A9>BAFDB?P (71-100 @@)) (Heldin J. et al., 2022). �BEFB69DAOI BF?<K<= 

6 B5M9= CBCG?SJ<< < CB87DGCC9 C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ CB?GK9AB A9 

5O?B (D>0,05) (CD<?B:9A<9 1, F45?<J4 4.18).  
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����� 5. (�$ ��"1�"!" ��� #�$%"!�(�*�$"��!!"�" 
!��!�+�!�3 �!&���%&� �!!/) #$�#�$�&"� �&"$"�" 

#"�"��!�3 #$� %��"!!"  #�$%�%&�$'2-�  
����$��+�%�"  $�!�&� ' ��&�� 

 

 

 

!4 BEAB64A<< D9;G?PF4FB6 2 QF4C4 <EE?98B64A<S 5O?4 CDB6989A4 

H4D@4>BQ>BAB@<K9E>4S BJ9A>4 F9D4C96F<K9E><I D9:<@B6 ��# 2-7B CB>B?9A<S G 

C4J<9AFB6 E C9DE<EF<DGRM<@ E9;BAAO@ �$ (7DGCC4 1: J9F<D<;<A 10 @7 CB 1 

F45?9F>9 1 D4; 6 EGF><; 7DGCC4 2: 5<?4EF<A 20 @7 CB 1 F45?9F>9 1 D4; 6 EGF><; 7DGCC4 

3: DGC4F48<A 10 @7 CB 1 F45?9F>9 1 D4; 6 EGF><). 

%FB<@BEFP 28-8A96AB7B >GDE4 F9D4C<< ��# 2-7B CB>B?9A<S 6 C9D9EK9F9 A4 

100 C4J<9AFB6 6 7DGCC9 3 EBEF46<?4 116172 DG5.  � 7DGCC9 1 < 7DGCC9 2 EFB<@BEFP 

>GDE4 F9D4C<< 5O?4 6 2 D4;4 A<:9 (52808 DG5. < 54768 DG5. EBBF69FEF69AAB). 

�B@@9DK9E>4S ED98ASS DB;A<KA4S J9A4 B8AB= 8B;O DGC4F48<A4 CD96OL4?4 

EFB<@BEFP B8AB= 8B;O J9F<D<;<A4 < 5<?4EF<A4 A4 119% < 112% EBBF69FEF69AAB 

(F45?<J4 5.1). *9A4 B8AB= 8B;O 89>BA79EF4AF4 5O?4 B8<A4>B6B= 8?S 6E9I 

<EE?98G9@OI 7DGCC < EBEF46<?4 2,15 DG5?S. 

 

&45?<J4 5.1 3 %FB<@BEFP 4AF<7<EF4@<AAOI CD9C4D4FB6 < 89>BA79EF4AF4 
&BD7B6B9 
A4<@9AB64
A<9 

?9>4DEF69
AAB7B 
ED98EF64 

 !! 
#DB<;6B8<F

9?P 
�9>4DEF69AA4
S HBD@4 

�B@@9DK9E>4S 
ED98ASS 

DB;A<KA4S J9A4 
(DG5. E !�%) 

�B?<K9EF6
B 8B; 6 
GC4>B6>9 

%FB<@BEFP 
B8AB= 
8B;O 

CD9C4D4F4 
(DG5.) 

�<DF9> J9F<D<;<A 

UCB 

FARCHIM, 

S.A., 

,69=J4D<S 

F45?9F>< 377,24 20 18,86 

!<>E4D 5<?4EF<A 
�9D?<A-

)9@<, 
�F4?<S 

F45?9F>< 586,85 30 19,56 

$GC4H<A DGC4F48<A 
J.UIACH & 

CIA, S.F., 

�EC4A<S 
F45?9F>< 580,83 14 41,49 
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">BAK4A<9 F45?<JO 5.1 

!4;<6<A 

B>E<@9F4;
B?<A4 

7<8DBI?BD
<8 

Merck 

Selbstmedika

tion GmbH, 

�9D@4A<S 

ECD9= 307,15 143 2,15 

 

(4D@4>BQ>BAB@<K9E><= 4A4?<; 5O? CDB6989A E CB@BMPR @9FB84 

«@<A<@<;4J<< ;4FD4F» 6 E6S;< E CB?GK9AAO@< 84AAO@< B EBCBEF46<@B= 

QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S (CB L>4?4@ ��,, r-TNSS, 4 F4>:9 K4EFBF9 

E?GK496 EBID4A9A<S @BABF9D4C<< �$ 59; CBFD95ABEF< F9D4C<< STEP-UP > 28 8AR) 

6B 6E9I 7DGCC4I ?9K9A<S. !4<5B?PL99 H4D@4>BQ>BAB@<K9E>B9 CD9<@GM9EF6B 

GEF4AB6?9AB CD< CD<@9A9A<< J9F<D<;<A4. "AB CB;6B?S9F EB>D4F<FP ;4FD4FO A4 

?9K9A<9 100 C4J<9AFB6 A4 54,5% (63364 DG5.) < A4 3,5% (1960 DG5.) CB ED46A9A<R E 

F9D4C<9= DGC4F48<AB@ < 5<?4EF<AB@ EBBF69FEF69AAB. 

%BID4A9A<9 EF4DFB6B7B D9:<@4 F9D4C<< ��# 2-7B CB>B?9A<S 6 F9K9A<9 28 

8A9= BF@9K4?BEP 6 >4:8B= 7DGCC9 <EE?98B64A<S < EBEF46<?B: 6 7DGCC9 1 3 29% 

(9/31), 6 7DGCC9 2 < 7DGCC9 3 3 CB 31,2% (10/32) < 37,5% (12/32) EBBF69FEF69AAB 

(p>0,05).  <A<@4?PA4S EFB<@BEFP E?GK4S GEC9LAB7B ;469DL9A<S F9D4C<< 6 F9K9A<9 

28 8A9= D4EEK<F4A4 CD< CD<@9A9A<< 5<?4EF<A4 (1752,73 DG5.), KFB A4 3,7% < 76,7% 

A<:9 EFB<@BEF< CD< <ECB?P;B64A<< J9F<D<;<A4 (1819,14 DG5.) < DGC4F48<A4 

(3097,76 DG5.) EBBF69FEF69AAB. 

%D98ASS CDB8B?:<F9?PABEFP F9D4C<< ��# 2-7B CB>B?9A<S @9:8G 7DGCC4@< 

64DP<DB64?4 < EBEF46<?4 13 (10,00 3 28,00) 8A9= 6 7DGCC9 J9F<D<;<A4, 13 (9,00 3 

28,00) < 20 (12,00 3 28,00) 8A9= 6 7DGCC4I 5<?4EF<A4 < DGC4F48<A4 EBBF69FEF69AAB 

(p>0,05). %FDG>FGD4 H4>F<K9E><I ;4FD4F A4 H4D@4>BF9D4C<R ��# < 

89>BA79EF4AF4@< A4CDS@GR ;46<E9?4 BF <A8<6<8G4?PAB= CDB8B?:<F9?PABEF< 

?9K9A<S C4J<9AFB6 6 ED46A<649@OI 7DGCC4I (F45?<J4 5.2).  
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&45?<J4 5.2 3 %FDG>FGD4 H4>F<K9E><I ;4FD4F ��# < 89>BA79EF4AF4@< A4 
F9D4C<R �$ CD< D4EK9F9 A4 100 C4J<9AFB6 (DG5.) 

 
1-S 7DGCC4 
(J9F<D<;<A) 

2-S 7DGCC4 
(5<?4EF<A) 

3-S 7DGCC4 
(DGC4F48<A) 

#DB8B?:<F9?PABEFP >GDE4 

�B?-6B 8A9= 8B STEP-

UP (45EB?RFAB9, n) 510 529 602 

�B?-6B 8A9= 8B STEP-

UP (Me[Q1-Q3]) 
13 [10-28] 13 [9-28] 20 [12-28] 

�<8O ;4FD4F A4 100 C4J<9AFB6 (DG5.) 

&9D4C<S ��# 2-7B 
CB>B?9A<S 31027,74 32335,13 78053,06 

%<@CFB@4F<K9E>4S 
F9D4C<S 2635,48 2647,19 2606,88 

�FB7B 33663,23 34982,31 80659,94 

 

�4 6D9@S A4IB:89A<S A4 D9:<@9 @BABF9D4C<< ��# 8B C9D9IB84 STEP-UP G 

C4J<9AFB6 1 7DGCCO 5O?B ;4H<>E<DB64AB 21,7 % 8A9= E IBDBLB >BAFDB?<DG9@O@ 

�$, 8?S 2 < 3 7DGCCO 84AAO= C4D4@9FD EBEF46<? 24,2% < 23,4% EBBF69FEF69AAB 

(p>0.05) (F45?<J4 5.3). �?S H4D@4>BQ>BAB@<K9E>B7B 4A4?<;4 CB 84AAB@G >D<F9D<R 

5O? CD<@9A9A @9FB8 «@<A<@<;4J<< ;4FD4F». !4;A4K9A<9 J9F<D<;<A4 CB;6B?S9F 

EB>D4F<FP H<A4AEB6O9 ;4FD4FO A4 100 C4J<9AFB6 A4 3,7% (A4 1319 DG5.) < 58,3% (A4 

46996,7 DG5.) CB ED46A9A<R E D9:<@4@< 5<?4EF<A4 < DGC4F48<A4 EBBF69FEF69AAB.   

 

&45?<J4 5.3 3 �AF97D4F<6AO= >D<F9D<= QHH9>F<6ABEF< F9D4C<< 6 7DGCC4I 
C4J<9AFB6 E �$  

�8<A<J4 QHH9>F<6ABEF< 
�DGCC4 

J9F<D<;<A4 
�DGCC4 
5<?4EF<A4 

�DGCC4 
DGC4F48<A4 

�B?<K9EF6B 8A9= E IBDBLB 
>BAFDB?<DG9@O@< E<@CFB@4@< �$ 

111/510 128/529 141/602 
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%D98< C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ (A4?<K<9 EBCGFEF6GRM9= ��) 5O?< 

6OS6?9AO EF4F<EF<K9E>< ;A4K<@O9 D4;?<K<S @9:8G CB87DGCC4@< 6 BFABL9A<< 

<AF97D4F<6AB7B >D<F9D<S QHH9>F<6ABEF< (F45?<J4 5.4).  

 

&45?<J4 5.4 3 �BQHH<J<9AF «;4FD4FO/QHH9>F<6ABEFP» G C4J<9AFB6 E 
@G?PF<@BD5<8AO@ �$ (�$+��) CB BEAB6AB@G <AF97D4F<6AB@G CB>4;4F9?R 
QHH9>F<6ABEF< (DG5./98. QHH9>F<6ABEF<) 

 
#B87DGCC4 
J9F<D<;<A4 

#B87DGCC4 
5<?4EF<A4 

#B87DGCC4 
DGC4F48<A4 

�4FD4FO A4 H4>F<K9E><= 
>GDE F9D4C<< ��# 2-7B 
CB>B?9A<S, DG5 

4368,8 3873,82 9702,03 

�D<F9D<= QHH9>F<6ABEF< 
(�B?<K9EF6B 8A9= E 

IBDBLB >BAFDB?<DG9@O@< 
E<@CFB@4@< �$) 

8,8% (19/215) 22,5% (41/182) * 30,8% (70/227) * 

CER (BEAB6AB= 
<AF97D4F<6AO= CB>4;4F9?P 

QHH9>F<6ABEF<) 
229,94 94,48 138,60 

#D<@9K4A<9: * D<0,05, - 8BEFB69DABEFP D4;?<K<= CB ED46A9A<R E CB87DGCCB= 1   
 

#BQFB@G 6 BFABL9A<< 84AAB= >B7BDFO C4J<9AFB6 CD46B@BKAB CDB6989A<9 

H4D@4>BQ>BAB@<K9E>B7B 4A4?<;4 E <ECB?P;B64A<9@ @9FB84 «;4FD4FO 

QHH9>F<6ABEFP». � CB87DGCC9 5<?4EF<A4 >BQHH<J<9AF CER 8?S BEAB6AB7B 

<AF97D4F<6AB7B >D<F9D<S QHH9>F<6ABEF< 5O? @9APL9, K9@ 6 BEF4?PAOI 

CB87DGCC4I: 6 2,4 D4;4 CB ED46A9A<R E CB87DGCCB= J9F<D<;<A4 < A4 46,7% @9APL9 

CB ED46A9A<R E CB87DGCCB= DGC4F48<A4 (F45?<J4 5.5). 

%BID4A9A<9 EF4DFB6B7B D9:<@4 F9D4C<< ��# 2-7B CB>B?9A<S 6 F9K9A<9 28 

8A9= BF@9K4?BEP 6 >4:8B= CB87DGCC9 <EE?98B64A<S < EBEF46<?B: 6 CB87DGCC9 

J9F<D<;<A4 3 36,3% (4/11), 6 CB87DGCC9 5<?4EF<A4 3 33,3% (4/12) < 6 CB87DGCC9 

DGC4F48<A4 3 60% (6/10) (p>0,05). %FB<@BEFP @B89?<DG9@B7B E?GK4S GEC9LAB7B 
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;469DL9A<S @BABF9D4C<< ��# 2-7B CB>B?9A<S K9D9; 28 8A9= 6 CB87DGCC9 1 

EBEF46<?4 1452,37 DG5.; 6 CB87DGCC9 2 3 1643,18 DG5.; 6 CB87DGCC9 3 3 1936,10 DG5. 

�?S >B7BDFO C4J<9AFB6 E �$ 59; EBCGFEF6GRM9= �� H4D@4>BQ>BAB@<K9E><= 

4A4?<; 6OCB?A9A @9FB8B@ «@<A<@<;4J<< ;4FD4F». #DBJ9AF ;469DL9A<S F9D4C<< 

��# 2-7B CB>B?9A<S A4 28-= 89AP EBEF46<?: 25% (5/20) 6 CB87DGCC9 J9F<D<;<A4, 

30% (6/20%) < 27% (6/22) 6 CB87DGCC4I 5<?4EF<A4 < DGC4F48<A4 EBBF69FEF69AAB 

(p>0,05). %F4F<EF<K9E>< ;A4K<@OI D4;?<K<= CB <AF97D4F<6AB@G >D<F9D<R @9:8G 

CB87DGCC4@< 6OS6?9AB A9 5O?B (F45?<J4 5.4). 

 

&45?<J4 5.4 3 �B?<K9EF6B 8A9= E IBDBLB >BAFDB?<DG9@O@< E<@CFB@4@< �$ 
6 CB87DGCC4I C4J<9AFB6 E �$ 59; �� 

�8<A<J4 QHH9>F<6ABEF< 
#B87DGCC4 
J9F<D<;<A4 

#B87DGCC4 
5<?4EF<A4 

#B87DGCC4 
DGC4F48<A4 

�B?<K9EF6B 8A9= E IBDBLB 
>BAFDB?<DG9@O@< E<@CFB@4@< 

�$ 

41/295 35/347 40/375 

 

!4;A4K9A<9 J9F<D<;<A4 8?S 84AAB= >B7BDFO C4J<9AFB6 S6?S9FES A4<5B?99 

H4D@4>BQ>BAB@<K9E>< 6O7B8AO@ < EA<:49F ;4FD4FO 6 1,2 D4;4 < 6 2,6 D4;4 CB 

ED46A9A<R E A4;A4K9A<9@ 5<?4EF<A4 < DGC4F48<A4 EBBF69FEF69AAB. 
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"�%'���!�� $��'�0&�&"� %"�%&��!!/) �%%���"��!�� 

 

 

 

�4 CBE?98A<9 89ESF<?9F<S BF@9K49FES 9:97B8AO= DBEF ;45B?9649@BEF< �$ 6 

D4;?<KAOI D97<BA4I A4L9= EFD4AO (�9D9:4AE><= #.�., 2022), KFB EB7?4EG9FES E 

D9;G?PF4F4@< @9:8GA4DB8AOI <EE?98B64A<= (Licari A.et al.,  2023). "8A4>B 84AAO9 

@98<J<AE>B= EF4F<EF<>< ;A4K<F9?PAB BF?<K4RFES BF D94?PAB= QC<89@<B?B7<< �$, 

KFB E6S;4AB E 8?<F9?PAO@ C9D<B8B@ BF @B@9AF4 895RF4 E<@CFB@B6 8B BH<J<4?PAB 

;4D97<EFD<DB64AAOI E?GK496 QFB7B ;45B?964A<S (%6<EFGL><A �. ., 2020).  

-FB CD<6B8<F > BFEGFEF6<R E6B96D9@9AAB= 489>64FAB= F9D4C<< �$, >BFBDB9 

@B:9F ECBEB5EF6B64FP C9D9IB8G C9DE<EF<DGRM9= 6BEC4?<F9?PAB= D94>J<< 

8OI4F9?PAOI CGF9= E ?B>4?PAB7B A4 E<EF9@AO= GDB69AP 3 D<E>G D4;6<F<S 

5DBAI<4?PAB= 4EF@O < 8DG7<I ;45B?964A<= 8OI4F9?PAOI CGF9= (�9CC9 !.�., 2022). 

"FEGFEF6<9 A9B5IB8<@B7B ?9K9A<S �$ B>4;O649F A974F<6AB9 6?<SA<9 A4 >4K9EF6B 

:<;A< C4J<9AFB6 (ARIA-2024; GINA-2024; Akdis C. et al., 2015) 

&9D4C<S �$ 8B?:A4 CDB6B8<FPES EFDB7B 6 EBBF69FEF6<< E @9:8GA4DB8AO@< < 

BF9K9EF69AAO@< D97?4@9AF<DGRM<@< 8B>G@9AF4@<: ARIA, �?<A<K9E><9 

D9>B@9A84J<< <�??9D7<K9E><= D<A<F=. �O5BD 7DGCCO ?9>4DEF69AAOI CD9C4D4FB6 

BEGM9EF6?S9FES EB7?4EAB EFGC9AK4FB@G CB8IB8G > F9D4C<< �$. "J9A<FP 

EBBF69FEF6<9 D9>B@9A8G9@OI CB8IB8B6 > ?9K9A<R 6 GE?B6<SI D94?PAB= 

>?<A<K9E>B= CD4>F<>< CB;6B?SRF H4D@4>BQC<89@<B?B7<K9E><9 <EE?98B64A<S. 

#D9864DSRM99 A4LG <EE?98B64F9?PE>GR D45BFG H4D@4>BQC<89@<B?B7<K9E>B9 

<EE?98B64A<9 �$, CDB6989AAB9 6 �B?7B7D48E>B= B5?4EF< 6 2009 7B8G 

(,<L<@BDB6 �.!., 2009), CDB89@BAEFD<DB64?B @AB:9EF6B A9EBBF69FEF6<= 

6D4K95AB= CD4>F<>< 6989A<S 89F9= E �$ @9:8GA4DB8AO@ < A4J<BA4?PAO@ 

>?<A<K9E><@ D9>B@9A84J<S@, 4>FG4?PAO@ A4 @B@9AF <EE?98B64A<S. 

�OCB?A9AAB9 A4@< H4D@4>BQC<89@<B?B7<K9E>B9 <EE?98B64A<9 BI64FO649F 

C9D<B8 ?9>4DEF69AAOI A4;A4K9A<= C4J<9AF4@ 89FE>B7B 6B;D4EF4 E 8<47AB;B@ �$ 6 

@98<J<AE><I BD74A<;4J<SI 4@5G?4FBDAB7B ;69A4 7. �B?7B7D484 E 2020 CB 2023 7B8O 
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6D4K4@< D4;?<KAOI EC9J<4?PABEF9=: 4??9D7B?B74@<-<@@GAB?B74@<, 

BFBD<AB?4D<A7B?B74@<, C98<4FD4@<. #B?GK9AAO9 D9;G?PF4FO EBCBEF46?9AO A4@< E 

84AAO@< H4D@4>BQC<89@<B?B7<K9E><I <EE?98B64A<=, CDB6989AAOI 6 2001 < 2009 

7B84I 6 7. �B?7B7D489, E J9?PR 6OS6?9A<S <;@9A9A<= 6 ?9>4DEF69AAOI A4;A4K9A<SI 

< 6A98D9A<S >?<A<K9E><I D9>B@9A84J<= 6 D94?PAGR CD4>F<>G 6D4K9= D97<BA4.  

#B D9;G?PF4F4@ A4L97B <EE?98B64A<S ?<89DB@ 6 EFDG>FGD9 6E9I A4;A4K9A<= 

5O?4 7DGCC4 ��# (41,4%), <; >BFBDB= CD9<@GM9EF69AAB A4;A4K4?<EP ��# 2-7B 

CB>B?9A<S (73%). �<8<DGRM4S CB;<J<S 7DGCCO ��# 6 EFDG>FGD9 A4;A4K9A<= 

CB8F69D:849FES < D9;G?PF4F4@< >DGCAB7B <EE?98B64A<S E <ECB?P;B64A<9@ 

@B5<?PAB7B CD<?B:9A<S MASK-air, ;4D97<EFD<DB646L97B, KFB 7DGCC4 ��# 

<ECB?P;B64?4EP C4J<9AF4@< E �$ A4<5B?99 K4EFB (Sousa-Pinto B. et al., 2022).  

#B A4L<@ 84AAO@, 6 EFDG>FGD9 A4;A4K9A<= ��# 2-7B CB>B?9A<S K4M9 6E97B 

CD<@9AS?<EP 89;?BD4F48<A (28,8%), J9F<D<;<A (26,5%) < ?96BJ9F<D<;<A (24%). 

�OS6?9AAO9 ?<89DO EB6C484?< E ?<89D4@< A4;A4K9A<= ��# 6 8DG7<I EFD4A4I: 6 

�9D@4A<<, #BDFG74?<< < ,69=J4D<< - J9F<D<;<A, 6B (D4AJ<<, ,69J<< < �F4?<< 3 

89;?BD4F48<A (Vieira R. J. et al., 2022). ,<DB>B9 CD<@9A9A<9 ��# 2-7B CB>B?9A<S 

(83,2% 4@5G?4FBDAOI >4DF) 6 CB?AB= @9D9 EBBF69FEF6G9F @9EFG, >BFBDB9 

>?<A<K9E><9 D9>B@9A84J<< BF6B8SF 84AAB= 7DGCC9 CD9C4D4FB6. !4;A4K9A<9 ��# 2-

7B CB>B?9A<S 6 >4K9EF69 EF4DFB6B= F9D4C<< S6?S9FES >D<F9D<9@ >4K9EF64 B>4;4A<S 

@98<J<AE>B= CB@BM< E J9?PR G@9APL9A<S ;G84 6 CB?BEF< ABE4, K<I4A<S, D<ABD9<, 

;4?B:9AABEF< ABE4. � EBBF69FEF6<< EB EFGC9AK4FO@ CB8IB8B@ > F9D4C<< �$ ��# 

2-7B CB>B?9A<S D9>B@9A8GRFES A4 1 EFGC9A< 6 6<89 @BABF9D4C<<, A4 6FBDB= 

EFGC9A< >4> 4?PF9DA4F<64 �A��%, 4 F4>:9 6 >B@5<A4J<< E �A��% A4 3 EFGC9A< 

F9D4C<< (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2020).  

� IB89 CDB6989A<S H4D@4>BQC<89@<B?B7<K9E>B7B @BA<FBD<A74 BF@9K49FES 

;A4K<F9?PAB9 G69?<K9A<9 K4EFBFO A4;A4K9A<= ��# 2-7B CB>B?9A<S CB ED46A9A<R E 

84AAO@< 2001 < 2009 7B8B6 3 A4 70% < 39% EBBF69FEF69AAB. 

$BEF K4EFBFO A4;A4K9A<S ��# 2-7B CB>B?9A<S 6D4K4@<, 6B;@B:AB, E6S;4A EB 

EA<:9A<9@ K4EFBFO D9>B@9A84J<= ��# 1-7B CB>B?9A<S. #DB6989AAO= A4@< 

H4D@4>BQC<89@<B?B7<K9E><= @BA<FBD<A7 6OS6<? BFEGFEF6<9 8<A4@<>< K4EFBFO 
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A4;A4K9A<= ��# 1-7B CB>B?9A<S 6 <EE?98B64A<SI 2001 < 2009 7B8B6 (22,9% < 22,4% 

EBBF69FEF69AAB). "8A4>B 6 A4L9@ <EE?98B64A<< BF@9K49FES EA<:9A<9 K4EFBFO 

A4;A4K9A<= A4 9% BFABE<F9?PAB D4A99 CB?GK9AAOI D9;G?PF4FB6. &9A89AJ<S > 

EA<:9A<R K4EFBFO D9>B@9A84J<= 84AAB= 7DGCCO CD9C4D4FB6 E6S;4A4 E 

<AHBD@<DB64AABEFPR 6D4K9= B 6B;@B:AOI CB5BKAOI QHH9>F4I 6 6<89 E984J<<, 

EBA?<6BEF<, A4DGL9A<< E9D89KAB7B D<F@4 CD< <I CD<@9A9A<< (!. �. �9CC9, 2015) 

A4 HBA9 BFEGFEF6<S H4D@4>BF9D4C96F<K9E><I CD9<@GM9EF6. #D< QFB@, A9E@BFDS A4 

K9F>GR CB;<J<R, BFD4:9AAGR 6 >?<A<K9E><I D9>B@9A84J<SI, B A9B5IB8<@BEF< 

BF>4;4 BF 84AAB= 7DGCCO CD9C4D4FB6 CD< F9D4C<< �$, G 13,2% C4J<9AFB6 ��# 1-7B 

CB>B?9A<S EBID4ASRFES 6 A4;A4K9A<SI (�?<A<K9E><9 D9>B@9A84J<<. 

�??9D7<K9E><= D<A<F, 2020).  9:8GA4DB8AO9 Q>EC9DFO F4>:9 CD<;A4?< 

A9J9?9EBB5D4;AO@ <ECB?P;B64A<9 ��# 1-7B CB>B?9A<S 8?S 54;<EAB= F9D4C<< �$ 

<;-;4 A974F<6AB7B 6?<SA<S A4 >4K9EF6B :<;A< < 6OEB><I D<E>B6 D4;6<F<S CB5BKAOI 

QHH9>FB6 < D9>B@9A8B64?< B7D4A<K<FP 59;D9J9CFGDAO= BFCGE> ��# 1-7B 

CB>B?9A<S (Fein M.N. et al., 2019). 

$BEF K4EFBFO D9>B@9A84J<= 6D4K4@< ��# 2-7B CB>B?9A<S 6 FB@ K<E?9 E6S;4A 

E CBS6?9A<9@ D4;ABB5D4;<S 79A9D<K9E><I CD9C4D4FB6, 4 F4>:9 6O6B8B@ A4 

DBEE<=E><= H4D@4J96F<K9E><= DOAB> AB6OI @B?9>G? ?9>4DEF69AAOI ED98EF6 

(5<?4EF<A, DGC4F48<A; https://grls.rosminzdrav.ru/). #B 84AAO@ <EE?98B64A<= QF< 

CD9C4D4FO B5?484RF 8BCB?A<F9?PAO@< CDBF<6B6BEC4?<F9?PAO@< QHH9>F4@< 

(Alvarez-Mon M et al., 2009; Muñoz-Cano R. et al., 2019). "8A4>B 6 EFDG>FGD9 

A4;A4K9AAOI ��# 2-7B CB>B?9A<S 84AAO9 ?9>4DEF69AAO9 CD9C4D4FO EBEF46?SRF 

6E97B 6,9% < 5,1% EBBF69FEF69AAB. �B;@B:AB, QFB E6S;4AB E <I 5B?99 6OEB>B= 

EFB<@BEFPR </<?< >BAE9D64F<;@B@ 6D4K9= CD< 6O5BD9 ��# 2-7B CB>B?9A<S. 

� @BABF9D4C<< ��# 2-7B CB>B?9A<S 5O?< D9>B@9A8B64AO 6 3,8% E?GK496 

A4;A4K9A<S 84AAB= 7DGCCO CD9C4D4FB6. !4<5B?99 K4EFB ��# 2-7B CB>B?9A<S 

<ECB?P;B64?<EP 6 >B@5<A4J<< E �A��% 3 46,3%, KFB EBBF69FEF6G9F D9;G?PF4F4@ 

<EE?98B64A<=, CB8F69D:84RM<I <I 5B?PLGR >?<A<K9E>GR QHH9>F<6ABEFP 

(Naclerio R. et al., 2020). 

https://grls.rosminzdrav.ru/
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�A��% EBEF46?S?< 31,5% 6 EFDG>FGD9 6E9I A4;A4K9A<=. �4AA4S 7DGCC4 

CD9C4D4FB6 5O?4 G>4;4A4 6 4@5G?4FBDAOI >4DF4I 86,7% C4J<9AFB6. !4@< 

;4H<>E<DB64AB L9EF<>D4FAB9 CB ED46A9A<R E 84AAO@< 2001 7B84 < K9FOD9I>D4FAB9 

CB ED46A9A<R E 2009 7B8B@ G69?<K9A<9 K4EFBFO A4;A4K9A<S �A��%. &9A89AJ<S > 

5B?99 L<DB>B@G CD<@9A9A<R �A��% E6S;4A4 E CB6OL9A<9@ BE698B@?9AABEF< 

6D4K9= < A4E9?9A<S B 6OEB>B= QHH9>F<6ABEF< CD< BFEGFEF6<< E<EF9@AB7B 

6B;89=EF6<S CD9C4D4FB6 < A<;>B= 69DBSFABEF< D4;6<F<S CB5BKAOI QHH9>FB6. 

!4;A4K9A<9 �A��% EBBF69FEF6G9F 84AAO@ >?<A<K9E><I D9>B@9A84J<=, 

G>4;O64RM<@ A4 A9B5IB8<@BEFP CD<@9A9A<S CD9C4D4FB6 QFB= 7DGCCO C4J<9AF4@ 

EB ED98A<@, ED98A9FS:9?O@ < FS:9?O@ F9K9A<9@ �$.   �A��% D9>B@9A8B64AO 6 

?9K9A<< �$ 6 >4K9EF69 CD9C4D4F4 6O5BD4 A4 2 EFGC9A< F9D4C<<, 4 F4>:9 6 

>B@5<A4J<< E ��# </<?< <AFD4A4;4?PAO@ ��# </<?< ��&# A4 3 EFGC9A< F9D4C<< 

�$ (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2020). !9B5IB8<@BEFP 

CD<@9A9A<S �A��% 66<8G <I 6OEB>B= >?<A<K9E>B= QHH9>F<6ABEF< 

CB8F69D:849FES D9;G?PF4F4@< >DGCAOI >?<A<K9E><I <EE?98B64A<= (Yáñez A. et al., 

2002; Zeroli C. et al., 2024).  

%D98< A4;A4K9A<= �A��% 5O?B BF@9K9AB CD<@9A9A<9 H<>E<DB64AAOI 

>B@5<A4J<= �A��% E <AFD4A4;4?PAO@< ��# 2-7B CB>B?9A<S. !9E@BFDS A4 

8B>4;4AAGR >?<A<K9E>GR QHH9>F<6ABEFP < 6OEB><= GDB69AP >B@C?49AE4 ED98< 

C4J<9AFB6 E �$ (Feng S. et al., 2016; Sousa-Pinto B. et al., 2024), A4 8B?R F4><I 

A4;A4K9A<= CD<L?BEP 6E97B 17,5% E?GK496. � <EE?98B64A<SI 2001 < 2009 7B8B6 

F4><I >B@5<A4J<= A9 5O?B, KFB E6S;4AB E 5B?99 CB;8A<@ CBS6?9A<9@ 84AAOI 

CD9C4D4FB6 A4 BF9K9EF69AAB@ H4D@4J96F<K9E>B@ DOA>9.  

#D< BFEGFEF6<< ��&# 6 EFDG>FGD9 A4;A4K9A<= 6 <EE?98B64A<SI 2001 < 2009 

7B8B6 6 A4L9@ <EE?98B64A<< BF@9K49FES CBS6?9A<9 84AAB= 7DGCCO CD9C4D4FB6 

(23,3%), KFB 8BCGEF<@B 6 EBBF69FEF6<< E A4J<BA4?PAO@< >?<A<K9E><@< 

D9>B@9A84J<S@< (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2020). 

�ECB?P;B64A<9 84AAB= 7DGCCO CD9C4D4FB6 6 >4K9EF69 @BABF9D4C<< CD<@9A<@B A4 

1 < 2 EFGC9ASI ?9K9A<S �$, 4 F4>:9 6 86B=AB= >B@5<A4J<< E �A��% <?< FDB=AB= < 

5B?99 >B@5<A4J<< CD9C4D4FB6 (�A��%, <AFD4A4;4?PAO9 ��# 2-7B CB>B?9A<S, ��# 
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2-7B CB>B?9A<S) A4 3 EFGC9A< F9D4C<< E J9?PR G@9APL9A<S ;4?B:9AABEF< ABE4, 

D<ABD9<, ;G84 6 CB?BEF< ABE4, K<I4A<S. "8A4>B, CB 84AAO@ E<EF9@4F<K9E>B7B 

B5;BD4 (Tameeris E. et al., 2025) < ;4DG59:AOI >?<A<K9E><I <EE?98B64A<= (Bousquet 

J. et al., 2020), ��&# GEFGC4RF CB QHH9>F<6ABEF< < >B@C?49AEG H<>E<DB64AAB= 

>B@5<A4J<< �A��% E <AFD4A4;4?PAO@< ��# 2-7B CB>B?9A<S, 4 F4>:9 E<EF9@AO@ 

��# 2-7B CB>B?9A<S. "8A4>B 8?S A9>BFBDOI H9ABF<CB6 �$ 8B546?9A<9 ��&# 

<@99F 8BCB?A<F9?PAB9 CB?B:<F9?PAB9 89=EF6<9 (%@<DAB6 �.%., 2021). 

�A4K<F9?PAB9 G@9APL9A<9 K4EFBFO A4;A4K9A<S CD9C4D4FB6 >DB@B7?<J<96B= 

><E?BFO ;4H<>E<DB64AB 6 A4L9@ <EE?98B64A<<: A4 31% CB ED46A9A<R E 2001 7B8B@ 

< A4 23,5% CB ED46A9A<R E 2009 7B8B@. �4AA4S 7DGCC4 CD9C4D4FB6 EBEF46<?4 6E97B 

?<LP 1,7% 6 EFDG>FGD9 6E9I A4;A4K9A<=. %FB?P D98>B9 CD<@9A9A<9 CD9C4D4FB6 

>DB@B7?<J<96B= ><E?BFO E6S;4AB E E4@B= A<;>B= <I >?<A<K9E>B= QHH9>F<6ABEFPR 

CB ED46A9A<R E ��# 2-7B CB>B?9A<S, ��&# < �A��% < A98BEF4FBKAB= 

G8B6?9F6BD9AABEFPR C4J<9AFB6 BF <I CD<@9A9A<S. "8A4>B 89=EF6GRM<9 

>?<A<K9E><9 D9>B@9A84J<< 6E9 9M9 8BCGE>4RF <ECB?P;B64A<9 CD9C4D4FB6 

>DB@B7?<J<96B= ><E?BFO C4J<9AF4@ E ?97><@ F9K9A<9@ �$ E J9?PR G@9APL9A<S 

CDBS6?9A<S A4;4?PAOI E<@CFB@B6 (�?<A<K9E><9 D9>B@9A84J<<. �??9D7<K9E><= 

D<A<F, 2020).  

!9E@BFDS A4 6B;@B:ABEFP CD<@9A9A<S D4;?<KAOI 7DGCC CD9C4D4FB6 8?S 

F9D4C<< �$, QC<89@<B?B7<K9E><9 <EE?98B64A<S 89@BAEFD<DGRF K4EFB9 BFEGFEF6<9 

>BAFDB?S A48 E<@CFB@4@< �$ G C4J<9AFB6 6E9I 6B;D4EFAOI 7DGCC. !98BEF4FBKAO= 

>BAFDB?P E<@CFB@B6 �$ @B:9F 5OFP B5NSEA9A A9D4J<BA4?PAO@ 6O5BDB@ 

H4D@4>BF9D4C<<. #DB6989AAO= A4@< 4A4?<; EFDG>FGDO EF9D9BF<CB6 A4;A4K9A<= 

?9>4DEF69AAOI ED98EF6 6OS6<? 16,8% E?GK496, A9 EBBF69FEF6GRM<I 89=EF6GRM<@ 

A4 @B@9AF 4A4?<;<DG9@OI 6<;<FB6 >?<A<K9E><@ D9>B@9A84J<S@ (�?<A<K9E><9 

D9>B@9A84J<<. �??9D7<K9E><= D<A<F, 2020). #D<K<A4@< A9D4J<BA4?PABEF< 

S6?S?ES 6O5BD ��# 1-7B CB>B?9A<S 6 >4K9EF69 @BABF9D4C<< <?< 6 >B@5<A4J<< E 

8DG7<@< CD9C4D4F4@< (13,2%), 4 F4>:9 EBK9F4A<9 7DGCC ?9>4DEF69AAOI ED98EF6, A9 

CD98GE@BFD9AAOI EFGC9AK4FB= F9D4C<9= �$ (3,6%). 
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�?S >BDD9>FAB= BJ9A>< D4J<BA4?PABEF< A4;A4K9AAB= F9D4C<< A98BEF4FBKAB 

BJ9A<FP H4D@4>BF9D4C96F<K9E><= D9:<@ FB?P>B A4 EBBF69FEF6<9 >?<A<K9E><@ 

D9>B@9A84J<S@. !9B5IB8<@B EBBFA9EF< A4;A4K9AAO= B5N9@ ?9>4DEF69AAB= 

F9D4C<< >BA>D9FAB= >?<A<K9E>B= E<FG4J<<. � D9;G?PF4F9 CDB6989AAB7B 4A4?<;4 6 

A4L9@ H4D@4>BQC<89@<B?B7<K9E>B@ <EE?98B64A<< 6OS6?9AB, KFB 6 50,7% 

4@5G?4FBDAOI >4DF 6O5D4AAO9 H4D@4>BF9D4C96F<K9E><9 D9:<@O �$ A9 5O?< 

D4J<BA4?PAO@<. !4<5B?99 K4EFB= CD<K<AB= (15,4%) S6?S?BEP A9EBBF69FEF6<9 

6O5BD4 F9D4C96F<K9E>B7B D9:<@4 FS:9EF< >?<A<K9E>B= >4DF<AO: C4J<9AF4@ E 

?97><@ F9K9A<9@ �$ B8AB6D9@9AAB A4;A4K4?<EP E<EF9@AO9 ��# 2-7B CB>B?9A<S E 

�A��% < 89>BA79EF4AF4@< CB CBFD95ABEF<, KFB BFD4:49F EBID4ASRMGRES 

CDB5?9@G A96OCB?A9A<S 6D4K4@< D9>B@9A84J<= EFGC9AK4FB= F9D4C<<.  

�DB@9 FB7B, A4@< 6OS6?9A4 CDB5?9@4 A96OCB?A9A<S CBL47B6B7B 4?7BD<F@4 

F9D4C<< �$, CD98GE@4FD<64RM97B >BAFDB?P A4;A4K9AAB= F9D4C<< K9D9; 2-4 A989?<. 

-FB CB8F69D:849FES A4;A4K9A<9@ �A��% A4 C9D<B8 CDB8B?:<F9?PABEFPR @9A99 14 

8A9= (5,6%) < 8?<F9?PAO@ A4;A4K9A<9@ 89>BA79EF4AFB6 (8,6%).  

&4>:9 EGM9EF6GRF ;A4K<F9?PAO9 D4;?<K<S 6 EF9D9BF<C4I A4;A4K9A<= 6D4K9= 

D4;AOI EC9J<4?PABEF9=. !9D4J<BA4?PAO9 CB8IB8O > EFGC9AK4FB= H4D@4>BF9D4C<< 

6 5B?PL9= EF9C9A< 5O?< BFD4:9AO 6 C9D6<KAB= 8B>G@9AF4J<< 4??9D7B?B74@<-

<@@GAB?B74@< (18,9%); A9>BDD9>FA4S CDB8B?:<F9?PABEFP >GDEB6B= F9D4C<< 

CDBF<6B4??9D7<K9E><I �% BF@9K9A4 A4@< 6 50% A4;A4K9A<= 6D4K9=-C98<4FDB6. 

�M9 B8AB= CD<K<AB= A9>BDD9>FAB A4;A4K9AAB= H4D@4>BF9D4C<< S6?S?<EP 

D9>B@9A84J<< CD9C4D4FB6 C4J<9AF4@ 6 6B;D4EF9, A9 D4;D9L9AAB@ BH<J<4?PAB= 

<AEFDG>J<9=.  

#DB6989AAO= H4D@4>BQC<89@<B?B7<K9E><= @BA<FBD<A7 89@BAEFD<DG9F 

CB?B:<F9?PAO9 F9A89AJ<< 6 8<47ABEF<>9 < ?9K9A<< �$ CB ED46A9A<R E 

D9;G?PF4F4@< CDBL?OI <EE?98B64A<=, AB B>BAK4F9?PAB CDB5?9@4 BF>?BA9A<S 

D94?PAB= 6D4K95AB= CD4>F<>< BF CD98C<E4A<= A4J<BA4?PAOI >?<A<K9E><I 

D9>B@9A84J<= A9 D9L9A4. � A9D4J<BA4?PAB@G A4;A4K9A<R ?9>4DEF69AAOI ED98EF6 

<, E?98B64F9?PAB, > EA<:9A<R QHH9>F<6ABEF< F9D4C<< �$ @B7GF CD<69EF< 

A9>BDD9>FAO9 89=EF6<S EB EFBDBAO 6D4K4 < DB8<F9?9= C4J<9AFB6 9M9 A4 QF4C9 8B 
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CBEF4AB6>< 8<47AB;4. #DB5?9@4 7<CB8<47ABEF<>< �$ EBID4AS9FES, IBFP < 

BF@9K49FES CB?B:<F9?PA4S 8<A4@<>4 CB ED46A9A<R E CD98O8GM<@ <EE?98B64A<9@ 

6 EB>D4M9A<< C9D<B84 BF CDBS6?9A<S C9D6OI E<@CFB@B6 �$ 8B CBEF4AB6>< 

8<47AB;4 (3,5±1,73 < 5,5 ?9F 6 2020 < 2009 7B84I EBBF69FEF69AAB). #D<K<AB= QFB@G 

@B:9F 5OFP A98BBJ9A>4 DB8<F9?S@< FS:9EF< E<@CFB@B6 �$ < A9B5IB8<@BEF< 

E6B96D9@9AAB7B A4K4?4 ?9K9A<S, 4 F4>:9 A98BEF4FBKA4S A4EFBDB:9AABEFP 

BFABE<F9?PAB �$ G 6D4K9= C9D6<KAB7B ;69A4 (�4L<DE>4S �.�. < 8D., 2021).  

#DB5?9@4 A<;>B= CD99@EF69AABEF< 6B 6;4<@B89=EF6<< 6D4K4-C98<4FD4 E 

4??9D7B?B74@<-<@@GAB?B74@< < BFBD<AB?4D<A7B?B74@< CD<6B8<F > 

A98BEF4FBKAB@G B5N9@G 8<47ABEF<>< �$, A9CB?AB= HBD@G?<DB6>9 8<47AB;4, 4 

F4>:9 A<;>B@G CDBJ9AFG CB6FBDAOI 6<;<FB6, KFB CB8F69D:849FES 84AAO@< 

&(" %.  

ARIA CD98?4749F >?4EE<H<>4J<R �$, 4 F4>:9 8<47ABEF<K9E><9 < 

F9D4C96F<K9E><9 4?7BD<F@O, CD<89D:<64SEP >BFBDOI, @B:AB 8B5<FPES 6OEB><I 

D9;G?PF4FB6 6 >BAFDB?9 �$ < EA<:9A<< D<E>B6, E6S;4AAOI E 97B 

CDB7D9EE<DB64A<9@. �?<A<K9E><9 D9>B@9A84J<< 6 $( D97G?SDAB 

C9D9E@4FD<64RFES < EB6C484RF E CB;<J<S@< @9:8GA4DB8AB7B Q>EC9DFAB7B 

EBB5M9EF64. !4<5B?99 D4;69DAGF4S, FBKA4S CBEF4AB6>4 8<47AB;4 S6?S9FES 

>D<F<K9E>< 64:AO@ 4EC9>FB@ 6 EFD4F97<< 6989A<S C4J<9AFB6 E �$. -FB CB;6B?S9F 

6D4KG E6B96D9@9AAB BCD989?<FP CD46<?PAO= B5N9@ F9D4C<< 8?S 8BEF<:9A<S 

CB?AB7B >BAFDB?S E<@CFB@B6 ;45B?964A<S < @<A<@<;4J<< D<E>4 D4;6<F<S 

BE?B:A9A<=. "8A4>B CDB6989AAO= A4@< 4A4?<; CB>4;4?, KFB 6 83,6% 4@5G?4FBDAOI 

>4DF 8<47AB; EHBD@G?<DB64A A9 6 CB?AB@ B5N9@9 59; G>4;4A<S EF9C9A< FS:9EF< 

</<?< I4D4>F9D4 F9K9A<S </<?< E9AE<5<?<;4J<<. �DB@9 FB7B, 8<47AB; �$ G 22,8% 

C4J<9AFB6 6OEF46?9A E?GK4=AB 6B 6D9@S <?< CBE?9 HBD@<DB64A<S 8<47AB;4 ��. -FB 

EB7?4EG9FES E ?<F9D4FGDAO@< 84AAO@<, E6<89F9?PEF6GRM<@<, KFB 8B 6,6% E?GK496 

�$ < �� E6S;4AO E B8AB6D9@9AAB= @4A<H9EF4J<9= <I E<@CFB@B6, CD< QFB@ 6 45,3-

83,3% E?GK496 E<@CFB@O �$ CD98L9EF6GRF 5DBAI<4?PAB= 4EF@9, < G >4:8B7B 

CSFB7B C4J<9AF4 �$ EF4AB6<FES EBCGFEF6GRM<@ 8<47AB;B@ CD< �� (�9CC9 !.�., 
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2021). #D< QFB@ A98BEF4FBKAO= B5N9@ F9D4C<< �$ S6?S9FES 69EB@O@ H4>FBDB@ 

D<E>4 A9>BAFDB?<DG9@B7B F9K9A<S �� (Liva G.A. et al., 2021).  

#B@<@B CB;8A9= 69D<H<>4J<< 8<47AB;4 �$ 6 65% 4@5G?4FBDAOI >4DF 

6OS6?9AO QC<;B8O CDB8B?:<F9?PABEFPR 6 A9E>B?P>B ?9F BFEGFEF6<S A45?R89A<S 

;4 C4J<9AFB@ 6 E6S;< E A9S6>B= 6 GEF4AB6?9AAO= 6D4KB@ EDB> 8?S E6B96D9@9AAB= 

>BDD9>J<< <?< >BAFDB?S A4;A4K9AAB= F9D4C<<. �A4K<F9?PAB @9APL99 K<E?B 

CB6FBDAOI B5D4M9A<= > EC9J<4?<EF4@ CB ED46A9A<R E C9D6<KAO@< E6S;4AB c 

A<;><@ GDB6A9@ >B@C?49AE4 EB EFBDBAO C4J<9AFB6 < <I DB8<F9?9=. �EE?98B64A<S 

6 D94?PAB= >?<A<K9E>B= CD4>F<>9 CB8F69D:84RF GFD4FG >B@C?49AE4 G C4J<9AFB6, 

A4K<A4S E CB8DBEF>B6B7B 6B;D4EF4, >B784 BE?459649F >BAFDB?P ;4 B5N9@B@ F9D4C<< 

�$ EB EFBDBAO DB8<F9?S (Jones G. et al., 2024). �DB@9 FB7B, C4J<9AFO 

E4@BEFBSF9?PAB @9ASRF CB8IB8O > F9D4C<< �$ CBE?9 >GC<DB64A<S BEFDOI 

E<@CFB@B6, A9E@BFDS A4 A4?<K<9 D9>B@9A84J<= 6D4K9=.  

"8A4>B 89?4FP 6O6B8 B A<;>B= CB6FBDAB= B5D4M49@BEF< < A<;>B@ 

>B@C?49AE9 C4J<9AFB6 B8AB;A4KAB A9?P;S, F.>. EBID4AS9FES CDB5?9@4 

D4;B5M9AABEF< 5R8:9FAB= < >B@@9DK9E>B= 4??9D7B?B7<K9E>B= E?G:5O. 

#D98EF46?9AAO9 84AAO9 A9 BFD4:4RF 6 CB?AB= @9D9 E<FG4J<R CB 6OS6?9A<R < 

A45?R89A<R �$ G 89F9= A4 F9DD<FBD<< �B?7B7D48E>B= B5?4EF<, F.>. 8B?S 

>B@@9DK9E>B7B E97@9AF4 B>4;4A<S @98<J<AE>B= CB@BM< 6 �B?7B7D48E>B= B5?4EF< 

D4EF9F. 

 � D9FDBEC9>F<6AB@ <EE?98B64A<< CB ?9K9A<R �$ GDB69AP A4;A4K9A<S 

4AF<7<EF4@<AAOI CD9C4D4FB6 6 2018 7B8G 8BEF<74? 79,75%, KFB ;A4K<F9?PAB 6OL9, 

K9@ G 7?R>B>BDF<>B<8B6 (Son J. et al., 2021), KFB CB8D4;G@9649F K4EFB9 

<ECB?P;B64A<9 4AF<7<EF4@<AAOI CD9C4D4FB6 CD< ?9K9A<< �$. �O6B8O 

H4D@4>BQC<89@<B?B7<K9E>B7B <EE?98B64A<S, CDB6989AAB7B A4@<, 4A4?B7<KAO. #D< 

QFB@, A9E@BFDS A4 D4;ABB5D4;<9 ��# 2-7B CB>B?9A<S, D9>B@9A8G9@OI 8?S ?9K9A<S 

�$, 8?S @AB7<I 6D4K9= BEF49FES A9SEAO@, >4>B= CD9C4D4F < 8B;<DB6>4 5B?99 

QHH9>F<6AO 8?S C4J<9AFB6 E �$. � 2023 7B8G 5O? CDB6989A E9F96B= @9F44A4?<;, CB 

D9;G?PF4F4@ >BFBDB7B D4A:<DB64AO D4;?<KAO9 D9:<@O F9D4C<< C9DBD4?PAO@< 

��# 2-7B CB>B?9A<S (Hong D. et al., 2023). "8A4>B 84AAO= @9F44A4?<; 5O? CDB6989A 
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A4 6;DBE?B= CBCG?SJ<< C4J<9AFB6 E �$, KFB A9 CB;6B?S9F Q>EFD4CB?<DB64FP 97B 

6O6B8O A4 89FE>GR >B7BDFG C4J<9AFB6 E �$. !4@< 5O?B ;4C?4A<DB64AB 

CDBEC9>F<6AB9 >?<A<K9E>B9 D4A8B@<;<DB64AAB9 <EE?98B64A<9, J9?P >BFBDB7B 3 

ED46A9A<9 >?<A<K9E>B= QHH9>F<6ABEF< 28-8A96AB7B >GDE4 ?9K9A<S ��# 2-7B 

CB>B?9A<S G 89F9= EF4DL9 12 ?9F. � >4K9EF69 CD9C4D4F4 ED46A9A<S 5O?B BF84AB 

CD98CBKF9A<9 J9F<D<;<AG >4> A4<5B?99 K4EFB A4;A4K49@B@G 6B 6E9@ @<D9 ��# 2-

7B CB>B?9A<S < >4> CD9C4D4FG, >BFBDO= A4<5B?99 K4EFB H<7GD<DG9F 6 >4K9EF69 

CD9C4D4F4 ED46A9A<S 6 >?<A<K9E><I <EE?98B64A<SI. $GC4F48<A < 5<?4EF<A 

S6?SRFES AB6O@< ��# 2-7B CB>B?9A<S 8?S DBEE<=E>B7B H4D@4J96F<K9E>B7B DOA>4, 

>BFBDO9 CB;<J<BA<DGRFES >4> ��# 2-7B CB>B?9A<S, CD96BEIB8SM<9 CB DS8G 

>?<A<>B-H4D@4>B?B7<K9E><I I4D4>F9D<EF<> 8DG7<9 CD9C4D4FO QFB= 7DGCCO. � 

EBBF69FEF6<< E 8<;4=AB@ A4L97B <EE?98B64A<S 5O?B CD98GE@BFD9AB A4;A4K9A<9 

<EE?98G9@OI ��# 2-7B CB>B?9A<S CD< C9D6OI E<@CFB@4I E9;BAAB7B 

C9DE<EF<DGRM97B �$ (A9 CB;8A99 48 K4EB6) E J9?PR CD98BF6D4M9A<S 

CDB7D9EE<DB64A<S E<@CFB@4F<>< < EA<:9A<S GDB6AS >BAFDB?S �$. �B?PL<AEF6B 

<EE?98B64A<=, ED46A<64RM<I QHH9>F<6ABEFP ��# 2-7B CB>B?9A<S, 5O?< 

CDB6989AO G C4J<9AFB6 E 5B?99 6OD4:9AAO@< E<@CFB@4@< �$, 4 >D<F9D<S@< 

QHH9>F<6ABEF< 6 A<I S6?S?4EP  8<A4@<>4 EA<:9A<S 6OD4:9AABEF< E<@CFB@B6 

(Maiti R. et al., 2010; Nayak A.S. et al., 2017).  

� A4L9@ <EE?98B64A<< 6 >4K9EF69 >D<F9D<96 QHH9>F<6ABEF< 5O?< 

BCD989?9AO 8<A4@<K9E><9 <;@9A9A<S 54??PAOI BJ9AB> ��,, r-TNSS < RQLQ, 4 

<EE?98B64F9?PE>B= 7<CBF9;B= 5O?B CD98CB?B:9A<9 B FB@, KFB <EE?98G9@O9 ��# 2-

7B CB>B?9A<S BF?<K4RFES CB E6B9= ECBEB5ABEF< CD98BF6D4M4FP CDB7D9EE<DB64A<9 

E<@CFB@B6 ;45B?964A<S, GIG8L9A<9 GDB6AS >BAFDB?S < EA<:9A<9 >4K9EF64 :<;A<. 

�;69EFAB, KFB 6 RWD <EE?98B64A<SI, CDB6B8<@OI E CB@BMPR J<HDB6OI C?4FHBD@ 

(MASK Air), 5O? <ECB?P;B64A 4?7BD<F@ 5B?99 K4EFB= BJ9A>< QHH9>F<6ABEF< (K9D9; 

48-72 K4E4) < 6B;@B:ABEF< C9D9E@BFD4 F9D4C<< CD< GIG8L9A<< EBEFBSA<S 

C4J<9AFB6, KFB BF?<K49FES BF 4?7BD<F@4, ;4S6?9AAB7B 6 A4J<BA4?PAOI >?<A<K9E><I 

D9>B@9A84J<SI (CB6FBDA4S BJ9A>4 CD98GE@BFD9A4 K9D9; 2-4 A989?<). #BQFB@G 

8<;4=A A4L97B <EE?98B64A<S CD98GE@4FD<64? 9:9A989?PAGR BJ9A>G 
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QHH9>F<6ABEF< F9D4C<<, 4 F4>:9 6B;@B:ABEFP 6A9BK9D98AOI 6<;<FB6 CD< GFD4F9 

C4J<9AFB@ >BAFDB?S A48 E<@CFB@4@< �$.  #D< ;A4K<@B@ GIG8L9A<< EBEFBSA<S 

C4J<9AF4 54;<EAB= F9D4C<< �$ C9D9E@4FD<64?4EP E ;4@9AB= ��# 2-7B CB>B?9A<S A4 

�A��%. �B?S C4J<9AFB6, CBFD95B646L4S C9D9E@BFD4 F9D4C<< <;-;4 GFD4FO 

>BAFDB?S 6 F9K9A<< 28 8A9= A45?R89A<S, 5O?4 BEAB6AO@ >D<F9D<9@ 

QHH9>F<6ABEF< 6 A4L9@ <EE?98B64A<<. �M9 B8A<@ >D<F9D<9@ QHH9>F<6ABEF< 

S6?S?4EP BJ9A>4 >B?<K9EF64 8A9= E IBDBLB >BAFDB?<DG9@O@ F9K9A<9@ ;45B?964A<S 

;4 69EP C9D<B8 A45?R89A<S. �?S BJ9A>< >G@G?SF<6AB7B QHH9>F4 <EE?98G9@OI ��# 

2-7B CB>B?9A<S 5O? CDB<;6989A D4EK9F AUC CB D9;G?PF4F4@ 8<A4@<K9E><I BJ9AB> 

��, < r-TNSS ;4 28 8A9= A45?R89A<S. 

� D9;G?PF4F9 A4L97B <EE?98B64A<S 6OS6?9A4 EBCBEF46<@4S >?<A<K9E>4S 

QHH9>F<6ABEFP J9F<D<;<A4, 5<?4EF<A4 < DGC4F48<A4 6 F9D4C<< E9;BAAB7B 

C9DE<EF<DGRM97B �$ G 89F9=, KFB EB7?4EG9FES E 84AAO@< E<EF9@4F<K9E><I B5;BDB6  

(Randhawa A. et al., 2021).  9:7DGCCB6B= 4A4?<; CDB89@BAEFD<DB64? BFEGFEF6<9 

8BEFB69DAOI D4;?<K<= 6 8B?9 C4J<9AFB6, ;469DL<6L<I <EE?98B64A<9 A4 28-= 89AP 

6 D9:<@9 @BABF9D4C<< ��# 2-7B CB>B?9A<S (59; C9D9E@BFD4 F9D4C<<), CB 

45EB?RFAO@ CB>4;4F9?S@ ��,, r-TNSS, 4 F4>:9 CB CB>4;4F9?S@ Δ��,, Δr-TNSS. 

#B?GK9AAO9 D9;G?PF4FO E6<89F9?PEF6G9F B D46AB= >?<A<K9E>B= QHH9>F<6ABEF< 

J9F<D<;<A4, 5<?4EF<A4 < DGC4F48<A4 CD< D4AA9@ A4;A4K9A<< 6 >4K9EF69 EF4DFB6B= 

F9D4C<< C9DE<EF<DGRM97B E9;BAAB7B �$ G 89F9=. "8A4>B CD< BJ9A>9 >4K9EF64 

:<;A< G C4J<9AFB6 3 7DGCCO (DGC4F48<A) BF@9K9AO 8BEFB69DAB ?GKL<9 CB>4;4F9?< 

CB ED46A9A<R E 7DGCC4@< J9F<D<;<A4 < 5<?4EF<A4.   

"J9A>4 8<A4@<>< CDB7D9EE<DB64A<S E<@CFB@B6 (CB r-TNSS), GDB6AS 

>BAFDB?S �$ (CB ��,) CB ED46A9A<R E <EIB8AO@ GDB6A9@ 6OS6<?4 A4?<K<9 

8BEFB69DAOI D4;?<K<= @9:8G ED46A<649@O@< 7DGCC4@<. �BEFB69DAO9 BF?<K<S CB 

ED46A9A<R E <EIB8AO@ GDB6A9@ ;4H<>E<DB64AO 6 7DGCC9 DGC4F48<A4 A4 5B?99 

CB;8A<I 6<;<F4I, K9@ 6 7DGCC4I J9F<D<;<A4 < 5<?4EF<A4. &4><@ B5D4;B@, DGC4F48<A 

CD<6B8<? > 5B?99 CB;8A9=, AB EBCBEF46<@B= CB K4EFBF9 GFD4F9 <EIB8AB7B GDB6AS 

>BAFDB?S E9;BAAB7B C9DE<EF<DGRM97B �$ G 89F9= CB ED46A9A<R E J9F<D<;<AB@ < 

5<?4EF<AB@. "8A4>B BJ9A>4 >G@G?SF<6AB7B QHH9>F4 CB L>4?4@ ��, < r-TNSS, 
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>BFBD4S 5O?4 CDB<;6989A4 CGF9@ D4EK9F4 AUC 8?S QF<I C4D4@9FDB6 ;4 28 8A9= 

A45?R89A<S, A9 6OS6<?4 8BEFB69DAOI BF?<K<= @9:8G 7DGCC4@<.  #D< QFB@ 

GEF4AB6?9AB A4?<K<9 5B?99 ;A4K<F9?PAB7B >G@G?SF<6AB7B QHH9>F4 DGC4F48<A4 

BFABE<F9?PAB 6OD4:9AABEF< ;4?B:9AABEF< ABE4 CD< 54??PAB= BJ9A>9 CB r-TNSS CB 

ED46A9A<R E J9F<D<;<AB@ (p=0,013). �;69EFAB, KFB ;4?B:9AABEFP ABE4 S6?S9FES 

64:AO@ >?<A<K9E><@ CD<;A4>B@ IDBA<K9E>B7B 4??9D7<K9E>B7B 6BEC4?9A<S < 

>BDD9?<DG9F E 97B 6OD4:9AABEFPR. #BQFB@G 6OS6?9AA4S 6 A4L9@ <EE?98B64A<< 

;4>BAB@9DABEFP 7B6BD<F B 5B?99 ;A4K<@B@ CDBF<6B6BEC4?<F9?PAB@ QHH9>F9 

DGC4F48<A4 6 DS8G ��# 2-7B CB>B?9A<S, >BFBDB9 @O E6S;O649@ E A4?<K<9@ G 

84AAB7B CD9C4D4F4 8BCB?A<F9?PAB7B QHH9>F4, A4CD46?9AAB7B A4 5?B><DB64A<9 

D9J9CFBDB6 H4>FBD4 4>F<64J<< FDB@5BJ<FB6 (64:AB7B @98<4FBD4 IDBA<K9E>B7B 

4??9D7<K9E>B7B 6BEC4?9A<S). !4L< D9;G?PF4FO EB7?4EGRFES E 6O6B84@< >DGCAB7B 

@9F44A4?<;4, EB7?4EAB >BFBDO@ DGC4F48<A CD96BEIB8<? 8DG7<9 ��# 2-7B 

CB>B?9A<S (ED98< >BFBDOI 5O?< J9F<D<;<A < 5<?4EF<A) 6 >B7BDF9 6;DBE?OI 

C4J<9AFB6 E �$ (Hong D. et al., 2023). �6<8G BFEGFEF6<S EF4F<EF<K9E><I D4;?<K<= 

@9:8G ED46A<649@O@< 7DGCC4@< CB BEAB6AO@ >D<F9D<S@ QHH9>F<6ABEF<, 4 F4>:9 

CB 8BCB?A<F9?PAB@G H4D@4>BQ>BAB@<K9E>B@G >D<F9D<R QHH9>F<6ABEF< 

(>B?<K9EF6B 8A9= E CB?AO@ GDB6A9@ >BAFDB?S E<@CFB@B6 �$) @O 89?49@ 6O6B8 B5 

BFEGFEF6<< CD9<@GM9EF6 6 DS8G J9F<D<;<A4, 5<?4EF<A4 < DGC4F48<A4 CD< 6O5BD9 

EF4DFB6B= F9D4C<< E9;BAAB7B C9DE<EF<DGRM97B �$ G 89F9=. 'K<FO64S QFBF H4>F, 

H4D@4>BQ>BAB@<K9E>4S J9?9EBB5D4;ABEFP CD< A4;A4K9A<< ��# 2-7B CB>B?9A<S 6 

84AAB= >?<A<K9E>B= E<FG4J<< BEF49FES ;4 E4@O@ 89L96O@ 64D<4AFB@ ?9K9A<S. 

#DB6989AAB9 A4@< H4D@4>BQ>BAB@<K9E>B9 <EE?98B64A<9 GEF4AB6<?B 

CD9<@GM9EF6B J9F<D<;<A4, A4;A4K9A<9 >BFBDB7B CB;6B?S9F EB>D4F<FP ;4FD4FO A4 

?9K9A<9 100 C4J<9AFB6 A4 54,5% (63364 DG5.) < A4 3,5% (1960 DG5.) CB ED46A9A<R E 

F9D4C<9= DGC4F48<AB@ < 5<?4EF<AB@ EBBF69FEF69AAB. 

&9A89AFAO9 CD9<@GM9EF64 DGC4F48<A4, 6OS6?9AAO9 A4@< 6 B5M9= 

CBCG?SJ<< 89F9= E E9;BAAO@ C9DE<EF<DGRM<@ �$, CB;6B?SRF CD98CB?B:<FP 

A4?<K<9 D4;?<KAB= QHH9>F<6ABEF< ��# 2-7B CB>B?9A<S CD< D4;?<KAOI H9ABF<C4I 

�$.  O CDB4A4?<;<DB64?< QHH9>F<6ABEFP J9F<D<;<A4, 5<?4EF<A4 < DGC4F48<A4 
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C4J<9AF4@ E H9ABF<CB@ <@G?PF<@BD5<8AB7B �$= (C4J<9AFO B5M9= CBCG?SJ<< E 

EBCGFEF6GRM9= ��). %B7?4EAB EB6D9@9AAO@ ?<F9D4FGDAO@ 84AAO@, 

@G?PF<@BD5<8AO= H9ABF<C �$ CDB89@BAEFD<DB64? QC<79A9F<K9E><9, 

<@@GABC4FB79A9F<K9E><9 < >?<A<K9E><9 BF?<K<S 6 ED46A9A<< E H9ABF<CB@ 

«@BAB@BD5<8AB7B» �$ (Bousquet  J. et al., 2023). 'K<FO64S 84AAO= H4>F, @O 

CD<AS?< D9L9A<9 B J9?9EBB5D4;ABEF< EG57DGCCB6B7B 4A4?<;4 E 6O89?9A<9@ 7DGCC 

C4J<9AFB6 E @G?PF<@BD5<8AO@ < @BAB@BD5<8AO@ �$. �B7BDFO C4J<9AFB6 E 

@G?PF<@BD5<8AO@ �$ A4 D4;AOI D9:<@4I F9D4C<< ��# 2-7B CB>B?9A<S 5O?< 

<EIB8AB EBCBEF46<@O, KFB CB;6B?<?B A4@ BJ9A<FP QHH9>F<6ABEFP F9D4C<< CB 

>D<F9D<S@ QHH9>F<6ABEF<, <ECB?P;B64AAO@ 6 B5M9= CBCG?SJ<< A4L<I C4J<9AFB6. 

� CBCG?SJ<< @G?PF<@BD5<8AB7B �$ CB BEAB6AO@ >D<F9D<S@ QHH9>F<6ABEF< 

5O?< 6OS6?9AO 8BEFB69DAO9 D4;?<K<S 6 BFABL9A<< 45EB?RFAOI CB>4;4F9?9= ��, 

< Δ��, A4 28 89AP F9D4C<<, >BFBDO9 CB;6B?SRF E89?4FP 6O6B8 B A4?<K<< 

CD9<@GM9EF6 DGC4F48<A4 C9D98 J9F<D<;<AB@. &4>:9 6 CB87DGCC9 C4J<9AFB6, 

CB?GK46L<I DGC4F48<A, 5O?< 6OS6?9AO EF4F<EF<K9E>< ;A4K<@O9 D4;?<K<S CB Δr-

TNSS A4 7 89AP F9D4C<< CB ED46A9A<R E CB87DGCC4@< C4J<9AFB6, CB?GK46L<I 

?9K9A<9 J9F<D<;<AB@ < 5<?4EF<AB@.  � BFABL9A<< 8DG7<I BEAB6AOI >D<F9D<96 

QHH9>F<6ABEF< (>B?<K9EF6B 8A9= E >BAFDB?<DG9@O@ F9K9A<9@ �$ ;4 6D9@S 

<EE?98B64A<S < 8B?S C4J<9AFB6, CBFD95B646L4S C9D9E@BFD4 F9D4C<< <;-;4 GFD4FO 

>BAFDB?S) A4@< 5O?< BF@9K9AO F9A89AJ<<, E6<89F9?PEF6GRM<9 B CD9<@GM9EF64I 

6 QHH9>F<6ABEF< DGC4F48<A4 < 5<?4EF<A4 G 89F9= E @G?PF<@BD5<8AO@ �$ CB 

ED46A9A<R E J9F<D<;<AB@, >BFBDO9 5O?< EF4F<EF<K9E>< A9 8BEFB69DAO.  � >B7BDF9 

C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ ED46A9A<9 >G@G?SF<6AB7B QHH9>F4 CB AUC-

��,(1-28) <  AUC-r-TNSS(1-28) A9 CB>4;4?B 8BEFB69DAOI BF?<K<= @9:8G 

CB87DGCC4@<. #B <AF97D4F<6AB@G >D<F9D<R 3 >B?<K9EF6B 8A9= E CB?AO@ 

>BAFDB?9@ A48 E<@CFB@4@< �$ 3 5<?4EF<A < DGC4F48<A CB>4;4?< EBCBEF46<@GR 

QHH9>F<6ABEFP < EF4F<EF<K9E>< ;A4K<@B CD96BEIB8<?< D9;G?PF4F 7DGCCO 

J9F<D<;<A4. #B?GK9AAO9 A4@< 84AAO9 CB;6B?SRF CD98CB?B:<FP A4?<K<9 

CD9<@GM9EF6 A4;A4K9A<S DGC4F48<A4 < 5<?4EF<A4 6 >4K9EF69 EF4DFB6B= F9D4C<< 

C4J<9AF4@ E @G?PF<@BD5<8AO@ H9ABF<CB@ (�$+��) E9;BAAB7B C9DE<EF<DGRM97B 
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�$. !4?<K<9 8BEFB69DAOI D4;?<K<= @9:8G CB87DGCC4@< CB 8BCB?A<F9?PAB@G 

H4D@4>BQ>BAB@<K9E>B@G >D<F9D<R QHH9>F<6ABEF< (>B?<K9EF6B 8A9= E CB?AO@ 

GDB6A9@ >BAFDB?S E<@CFB@B6 �$) CDB8<>FB64?B A9B5IB8<@BEFP 6O5BD4 @9FB84 

«;4FD4FO/QHH9>F<6ABEFP» 8?S D9L9A<S 6BCDBE4 B H4D@4>BQ>BAB@<K9E><I 

CD9<@GM9EF64I <;GK49@OI D9:<@B6 G C4J<9AFB6 E @G?PF<@BD5<8AO@ E9;BAAO@ 

C9DE<EF<DGRM<@ �$ G 89F9=. � CB87DGCC9 5<?4EF<A4 >BQHH<J<9AF CER 8?S 

BEAB6AB7B <AF97D4F<6AB7B >D<F9D<S QHH9>F<6ABEF< B>4;4?ES @9APL9, K9@ 6 

CB87DGCC4I J9F<D<;<A4 < DGC4F48<A4.  

�OS6?9AAO9 A4@<  CD9<@GM9EF64 6 QHH9>F<6ABEF< AB6OI ��# 2-7B 

CB>B?9A<S (5<?4EF<A, DGC4F48<A) CD< CDB6989A<< EG5CBCG?SJ<BAAB7B 4A4?<;4 G 

89F9= E @G?PF<@BD5<8AO@ �$ (�$+��) @B7GF 5OFP B5NSEA9AO D9;G?PF4F4@< 

<EE?98B64A<= (Lemonnier N. et al., 2020; Bousquet J. et al., 2023), >BFBDO9 

CB8F69D8<?< A4?<K<9 B5M<I @9I4A<;@B6 <@@GABC4FB79A9;4 G 84AAOI ;45B?964A<=, 

FD95GRM<I A4;A4K9A<S D9:<@B6 H4D@4>BF9D4C<<, BF?<KAOI BF D9>B@9A8B64AAOI 

6 B5M9= CBCG?SJ<< (Sousa-Pinto B. et al., 2022). �9F9DB79AABEFP �$ @B:9F 

B>4;O64FP ;A4K<F9?PAB9 6?<SA<9 A4 QHH9>F<6ABEFP D4;?<KAOI F9D4C96F<K9E><I 

CB8IB8B6 6 ?9K9A<< QFB7B ;45B?964A<S, 6 FB@ K<E?9 6 89FE>B= CBCG?SJ<<.  

!4<5B?99 5?<;><@ > >?<A<K9E>B@G 6A98D9A<R A4 E97B8ASLA<= 89AP S6?S9FES 

BCF<@<;4J<S H4D@4>BF9D4C<< �$ E GK9FB@ 4??9D7<K9E>B= @G?PF<@BD5<8ABEF<.  

#9DEBA<H<J<DB64AAB9 A4;A4K9A<9 L<DB>B CD<@9AS9@OI CDBF<6B4??9D7<K9E><I 

?9>4DEF69AAOI CD9C4D4FB6 CD< 84AAB@ CB8IB89 @B:9F CB;6B?<FP EGM9EF69AAB 

G?GKL<FP CBCG?SJ<BAAGR QHH9>F<6ABEFP ?9K9A<S �$ 59; 8BCB?A<F9?PAOI ;4FD4F 

A4 6OS6?9A<9 <@@GABC4FB79A9F<K9E><I H9ABF<CB6 </<?< CD<@9A9A<S 

8BDB7BEFBSM<I <@@GAB5<B?B7<K9E><I 79AAB<A:9A9DAOI CD9C4D4FB6. 
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1. #B 84AAO@ 4@5G?4FBDAOI >4DF A4<5B?99 K4EFB A4;A4K49@B= 7DGCCB= 

CD9C4D4FB6 8?S ?9K9A<S �$ G 89F9= E 2020 CB 2023 7B8O 5O?< ��# 3 96% 

C4J<9AFB6, 5B?PLGR K4EFP ED98< >BFBDOI EBEF46?S?< E<EF9@AO9 ��# 6FBDB7B 

CB>B?9A<S 3 83,2%. �<89D4@< A4;A4K9A<= S6?S?<EP J9F<D<;<A 3 21,8%; 

89;?BD4F48<A 3 23,9%; ?96BJ9F<D<;<A 3 20%. �<?4EF<A < DGC4F48<A A4;A4K4?<EP 6 

5,7% < 4,3% EBBF69FEF69AAB. ��# C9D6B7B CB>B?9A<S 5O?< A4;A4K9AO 13,2% 

C4J<9AFB6. !4;A4K9A<9 <AFD4A4;4?PAOI ��# 6FBDB7B CB>B?9A<S 5O?B BF@9K9AB G 

17,5% C4J<9AFB6. �FBDB= CB K4EFBF9 A4;A4K9A<S S6?S?4EP 7DGCC4 �A��% 3 86,8% 

C4J<9AFB6. �<8<DGRM<9 CB;<J<< ED98< A4;A4K9A<= ;4A<@4?< @B@9F4;BA 3 26,8% 

< H?GF<>4;BA 3 36,8%. � EFDG>FGD9 A4;A4K9A<= �A��% BF@9K4?<EP H<>E<DB64AAO9 

>B@5<A4J<< �A��% < �A��# 3 17,5% C4J<9AFB6. �?PH4-48D9AB@<@9F<>< 

BF@9K4?<EP 6 46,8% 4@5G?4FBDAOI >4DF C4J<9AFB6. �A4K<F9?PAB D9:9 C4J<9AF4@ 

A4;A4K4?<EP 5?B>4FBDO 4AF<?9=>BFD<9AB6OI D9J9CFBDB6 3 23,2% < EF45<?<;4FBDO 

@9@5D4A FGKAOI >?9FB> 3 4,6% C4J<9AFB6. 

2. $97<BA4?PAO= H4D@4>BQC<89@<B?B7<K9E><= @BA<FBD<A7 

GEF4AB6<? CB?B:<F9?PAO9 F9A89AJ<< 6 EF9D9BF<C4I 6D4K95AOI A4;A4K9A<= CB 

ED46A9A<R E 84AAO@< 2009 7B84: G69?<K9A<9 K4EFBFO CD<@9A9A<S ��# 2-7B 

CB>B?9A<S A4 39%; K9FOD9I>D4FAB9 G69?<K9A<9 K4EFBFO A4;A4K9A<S �A��%; 

EA<:9A<9 K4EFBFO A4;A4K9A<S ��# 1-7B CB>B?9A<S A4 9%.  

3. "F>?BA9A<9  A4;A4K9AAB= F9D4C<< BF CB;<J<= 89=EF6GRM<I 

>?<A<K9E><I D9>B@9A84J<= 5O?B  GEF4AB6?9AB 6 50,7% 4@5G?4FBDAOI >4DF: 

A9EBBF69FEF6<9 6O5BD4 F9D4C96F<K9E>B7B D9:<@4 89=EF6GRM<@ >?<A<K9E><@ 

D9>B@9A84J<S@ 3 16,8% E?GK496; A9EBBF69FEF6<9  6O5BD4 F9D4C96F<K9E>B7B D9:<@4 

FS:9EF< >?<A<K9E>B= >4DF<AO �$ 3 15,4% E?GK496; A9EBBF69FEF6<9 

CDB8B?:<F9?PABEF< A4;A4K9AAB= F9D4C<< BH<J<4?PAB= <AEFDG>J<< CD9C4D4FB6 3 

13,9% E?GK496; A9EBBF69FEF6<9 6B;D4EF4 C4J<9AFB6 CD< A4;A4K9A<< F9D4C<< 

BH<J<4?PAB= <AEFDG>J<< CD9C4D4FB6 3 9,6%; A9EBBF69FEF6<9 D9:<@4 8B;<DB64A<S 
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A4;A4K9AAB= F9D4C<< BH<J<4?PAB= <AEFDG>J<< CD9C4D4FB6 3 2,9%. #D< QFB@ 

BEAB6AO@< BL<5>4@< A4;A4K9A<= 5O?<: G 18,9% 4??9D7B?B7B6-<@@GAB?B7B6 3 

6O5BD F9D4C96F<K9E>B7B D9:<@4 A9 6 EBBF69FEF6<< E FS:9EFPR >?<A<K9E>B= 

>4DF<AO; G 50% C98<4FDB6 3 CDB8B?:<F9?PABEFP A4;A4K9AAB= F9D4C<< A9 6 

EBBF69FEF6<< E BH<J<4?PAB= <AEFDG>J<9= > CD9C4D4FG; G 50% 

BFBD<AB?4D<A7B?B7B6 3 6O5BD F9D4C96F<K9E>B7B D9:<@4 A9 6 EBBF69FEF6<< E 

89=EF6GRM<@< >?<A<K9E><@< D9>B@9A84J<S@<. 

4. �AF<7<EF4@<AAO9 CD9C4D4FO 6FBDB7B CB>B?9A<S (J9F<D<;<A, 5<?4EF<A 

< DGC4F48<A) CB>4;4?< EBCBEF46<@GR >?<A<K9E>GR QHH9>F<6ABEFP CD< EF4DFB6B= 

F9D4C<< D4AA<I E<@CFB@B6 G 89F9= E C9DE<EF<DGRM<@ E9;BAAO@ �$ 6 BFABL9A<< 

6OD4:9AABEF< E<@CFB@B6, BJ9A>< 6?<SA<S ;45B?964A<S A4 E4@BKG6EF6<9, 

>B?<K9EF64 8A9= >BAFDB?<DG9@B7B F9K9A<S, 8B?< C4J<9AFB6 E >BAFDB?<DG9@O@ �$ 

6 F9K9A<9 28 8A9= (p>0,05). #D< BJ9A>9 >4K9EF64 :<;A< A4<5B?PLGR 

QHH9>F<6ABEFP CDB89@BAEFD<DB64? DGC4F48<A A4 14-=, 21-=, 28-= 8A< F9D4C<< 

(D<0,05).  

5. ' C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ (�$+��) EF4DFB64S F9D4C<S 

DGC4F48<AB@ CDB89@BAEFD<DB64?4 5B?99 6OEB>GR >?<A<K9E>GR QHH9>F<6ABEFP CB 

ED46A9A<R E J9F<D<;<AB@ 6 BFABL9A<< BJ9A>< 6?<SA<S ;45B?964A<S A4 

E4@BKG6EF6<9 (CB L>4?9 ��, A4 21 < 28 8A< F9D4C<<) (D<0,05).  

6. %F4DFB64S F9D4C<S J9F<D<;<AB@ C9DE<EF<DGRM97B E9;BAAB7B �$ G 

89F9= CD<6B8<?4 > EA<:9A<R H4D@4>BQ>BAB@<K9E><I ;4FD4F 6 B5M9= CBCG?SJ<< 

C4J<9AFB6 59; GK9F4 @G?PF<@BD5<8ABEF< A4 54,5% (63364 DG5.) < 3,5% (1960 DG5.)  

6 C9D9EK9F9 A4 100 C4J<9AFB6 CB ED46A9A<R E F9D4C<9= DGC4F48<AB@ < 5<?4EF<AB@ 

EBBF69FEF69AAB. ' C4J<9AFB6 E @G?PF<@BD5<8AO@ �$ (�$+��) CD< ED46A9A<< 

D9:<@B6 H4D@4>BF9D4C<< 5<?4EF<AB@ < DGC4F48<AB@, CB>4;46L<I 5B?PLGR 

QHH9>F<6ABEFP CB ED46A9A<R E J9F<D<;<AB@, Q>BAB@<K9E>< J9?9EBB5D4;AB BF84FP 

CD98CBKF9A<9 A4;A4K9A<R 5<?4EF<A4, >BFBDO= CB;6B?<? EB>D4F<FP ;4FD4FO A4 

F9D4C<R �$ A4 46,7%. 
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1. $9>B@9A8B64FP CDB6989A<9 84?PA9=L97B 

H4D@4>BQC<89@<B?B7<K9E>B7B @BA<FBD<A74 >?<A<K9E>B= CD4>F<>< A4;A4K9A<= 

H4D@4>BF9D4C<< �$ G 89F9= 8?S E6B96D9@9AAB= >BDD9>J<< < G?GKL9A<S >4K9EF64 

B>4;4A<S @98<J<AE>B= CB@BM< C4J<9AF4@. 

2. $9>B@9A8B64FP J9F<D<;<A 8?S EF4DFB6B= F9D4C<< E9;BAAB7B 

C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 G 89F9=, >4> E4@O= 

H4D@4>BQ>BAB@<K9E>< J9?9EBB5D4;AO= D9:<@ F9D4C<<.  

3. $9>B@9A8B64FP 5<?4EF<A C4J<9AF4@ E @G?PF<@BD5<8AO@ �$ 6 

EF4DFB6B= F9D4C<< E9;BAAB7B C9DE<EF<DGRM97B 4??9D7<K9E>B7B D<A<F4 G 89F9=, >4> 

E4@O= H4D@4>BQ>BAB@<K9E>< J9?9EBB5D4;AO= D9:<@ F9D4C<<.  
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%#�%"� %"�$�-�!�� 

 

 

 

�$ 3 4??9D7<K9E><= D<A<F 

��$ 3 <AF9D@<FF<DGRM<= 4??9D7<K9E><= D<A<F 

#�$ 3 C9DE<EF<DGRM<= 4??9D7<K9E><= D<A<F 

�� 3 5DBAI<4?PA4S 4EF@4 

�F� 3 4FBC<K9E><= 89D@4F<F 

)$% 3 IDBA<K9E><= D<ABE<AGE<F 

)"�� - IDBA<K9E>4S B5EFDG>F<6A4S 5B?9;AP ?97><I 

��� - <AF9DEF<J<4?PA4S 5B?9;AP ?97><I  

�� 3 >4K9EF6B :<;A<  

MHC (major histocompatibility complex) 3 7?46AO= >B@C?9>E 

7<EFBEB6@9EF<@BEF< 

(�& 3 H4>FBD 4>F<64J<< FDB@5BJ<FB6 

ARIA 3 Allergic Rhinitis and its Impact on Asthma 3 �??9D7<K9E><= D<A<F < 97B 

6?<SA<9 A4 4EF@G 

GRADE (Grading of Recommendations Assessment, Development and 

Evaluation) - @9FB8 BJ9A>< >4K9EF64 8B>4;4F9?PEF6 < E<?O D9>B@9A84J<= 6 

;8D46BBID4A9A<< 

��# 3 4AF<7<EF4@<AAO9 CD9C4D4FO 

�A��# 3 <AFD4A4;4?PAO9 4AF<7<EF4@<AAO9 CD9C4D4FO 

��&# 3 4AF<?9=>BFD<9AB6O9 CD9C4D4FO 

��&$ 3 4AF47BA<EFO ?9=>BFD<9AB6OI D9J9CFBDB6 

��% - 7?R>B>BDF<>BEF9DB<8O 

�A��% 3 <AFD4A4;4?PAO9 7?R>B>BDF<>BEF9DB<8O 

�% 3 ?9>4DEF69AAO9 ED98EF64 

�$ 3 >?<A<K9E><9 D9>B@9A84J<< 

��, 3 6<;G4?PA4S 4A4?B7B64S L>4?4 

 !! 3 @9:8GA4DB8AB9 A9C4F9AFB64AAB9 A4<@9AB64A<9 
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$�� 3 D4A8B@<;<DB64AAB9 >BAFDB?<DG9@B9 <EE?98B64A<9 

(-� 3 H4D@4>BQC<89@<B?B7<K9E><9 <EE?98B64A<S 

�$� 3 <A8<6<8G4?PA4S D97<EFD4J<BAA4S >4DF4 

&(" % 3 &9DD<FBD<4?PAO= HBA8 B5S;4F9?PAB7B @98<J<AE>B7B EFD4IB64A<S 
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#D<?B:9A<9 1 
&45?<J4 3.4 3 $9:<@O 54;<EAB= < E<@CFB@4F<K9E>B= H4D@4>BF9D4C<< �$ G 89F9= 

 $9:<@  BAB ��#-
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��#-

2C 

��#-

2C 
@9EFA
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�A��
% 

��&
# 

�DB@BA
O 

�9>BA79EF4A
FO 

 
%BBF69FEF6<9 
�$ (�4/!9F) 

��#-1C 

1 +        
4/280 

(1,4%) 
!9F 

2   +      
1/280 

(0,4%) 
!9F 

3     +    
9/280 

(3,2%) 
!9F 

4       +  
3/280 

(1,1%) 
!9F 

��#-2C 

5 +        
9/280 

(3,2%) 
�4 

6  +   +    
3/280 

(1,1%) 
!9F 

7  +     +  
1/280 

(0,4%) 
!9F 

8  +   + +   
1/280 

(0,4%) 
!9F 
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#DB8B?:9A<9 F45?<JO 3.4 

 $9:<@  BAB ��#-

1C 

��#-

2C 

��#-2C 
@9EFAO9 �A��% ��&# �DB@BAO �9>BA79EF4AFO n (%) 

%BBF69FEF6<9 
�$ (�4/!9F) 

 9  +   +   + 
7/280 

(2,5%) 
!9F 

 10  +    +  + 
1/280 

(0,4%) 
!9F 

 11       +  
5/280 

(1,8%) 
!9F 

 12       + + 
1/280 

(0,4%) 
!9F 

 13      +  + 
1/280 

(0,4%) 
!9F 

 14      
+ 

 
  

1/280 

(0,4%) 
!9F 

 15        + 
9/280 

(3,2%) 
�4 

��#-2C 

@9EFAO9 

16     +    
4/280 

(1,4%) 
�4 

17     +   + 
9/280 

(3,2%) 
�4 
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2C 
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@9EFAO9 �A��% ��&# �DB@BAO �9>BA79EF4AFO n (%) 

%BBF69FEF6<9 
�$ (�4/!9F) 

�A��% 

18 +        
6/280 

(2,1%) 
�4 

19  +     +  
1/280 

(0,4%) 
!9F 

20  +      + 
3/280 

(1,1%) 
!9F 

21   +      
50/280 

(17,9%) 
�4 

22   +   +   
25/280 

(8,9%) 
�4 

23   +   +  + 
25/280 

(8,9%) 
�4 

24   +     + 
58/280 

(20,7%) 
�4 

25        + 
4/280 

(1,4%) 
�4 

26   +    +  
2/280 

(0,7%) 
!9F 
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��#-

2C 
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@9EFAO9 �A��% ��&# �DB@BAO �9>BA79EF4AFO n (%) 

%BBF69FEF6<9 
�$ (�4/!9F) 

 27   + +     
18/280 

(6,4%) 
�4 

 28   + +  +   
3/280 

(1,1%) 
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 29   + +  +  + 
7/280 

(2,5%) 
�4 

 30   + +    + 
5/280 

(1,8%) 
�4 

 31  +  +     
2/280 

(0,7%) 
!9F 

 32  +  +    + 
1/280 

(0,4%) 
!9F 

��&# 33 +        
1/280 

(0,4%) 
�4 
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&45?<J4 4.2 3 �<A4@<>4 CB>4;4F9?9= 6<;G4?PAB= 4A4?B7B6B= L>4?O (��,) 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< 

CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO �cIB8AB 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, 
n=31 

3,1  

[2,6-3,75] 
3,6 [3-4,25] 4,2 [3,3-4,55] 4,8 [3,75-7,05]* 7 [4,2-7,75]* 7 [4,6-7,75]* 

�DGCC4 2, 
n=32 

3,25  

[2,3-4,1] 

3,55  

[2,58-4,33] 
3,8 [3,45-4,5]* 4,7 [3,68-6,9]* 6 [4,02-7,6]* 6,05 [3,92-7,6]* 

�DGCC4 3, 
n=32 

3,6  

[3,22-4,1] 

3,55  

[3,38-4,1] 
3,8 [3,27-4,2] 4,3 [3,58-5,38] 5 [3,38-6,05]* 5 [3,8-6,05]* 

#D<@9K4A<9 - (*) - p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 
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&45?<J4 4.3 3 �<A4@<>4 CB>4;4F9?S Δ��, > <EIB8AB@G GDB6AR 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< 

(Me [Q1-Q3]) 

�DGCCO 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, 
n=31 

0,1 [-0,2-0,8] 0,8 [0,1-1,65] 2,3 [0,85-3,85] 3,4 [2,1-4,55] 3,4 [1,95-4,55] 

�DGCC4 2, 
n=32 

0,2 [0,1-0,4] 0,85 [0,2-1,4] 2,3 [0,95-3,32] 2,7 [1,05-4,12] 2,75 [1,3-4,35] 

�DGCC4 3, 
n=32 

0,05 [-0,2-0,2]* 0,15 [-0,3-0,7]** 0,8 [0,12-1,55]## 1,4 [0,05-2,65]# 1,6 [-0,05-2,73]# 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= 

)B?@4) 

(**) 3 p<0,05 CB BFABL9A<R > 7DGCC9 1 < 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4)  

(##) 3 p<0,05 CB BFABL9A<R > 7DGCC9 1 < 7DGCC9 2 (F->D<F9D<= (<L9D4, >D<F9D<= &PR><) 

(#) 3 p<0,05 CB BFABL9A<R > 7DGCC9 1 (>D<F9D<= �D4E>9?43'B??<E4) 
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&45?<J4 4.4 3 �<A4@<>4 BJ9A>< A4;4?PAOI E<@CFB@B6 (r-TNSS) 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< 

(Me [Q1-Q3]) 

�DGCCO �cIB8AB 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, n=31 3 [3-4] 4 [3-4,5] 4 [4-5]* 6 [5-7,5]* 7 [5-8]* 7 [5-8]* 

�DGCC4 2, n=32 3,5 [2-4] 3,5 [3-4,25] 4 [3-5]* 5,5 [4-8]* 6 [4-8,25]* 6,5 [4-8,25]* 

�DGCC4 3, n=32 4 [3-4] 4 [3-4] 4 [3-4] 4 [4-6]* 6 [4-7]* 6 [4-7]* 

#D<@9K4A<9 - (*) - p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 
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&45?<J4 4.5 3 �<A4@<>4 CB>4;4F9?S Δr-TNSS > <EIB8AB@G GDB6AR 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< 

(Me [Q1-Q3]) 

�DGCCO 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, n=31 0 [0-1] 1 [0,5-2,5] 3 [1-4] 4 [3-5] 4 [3-5] 

�DGCC4 2, n=32 0 [0-1] 1 [0,75-2] 2,5 [1-4,25] 3 [1,75-5] 3 [2-5,25] 

�DGCC4 3, n=32 0 [0-0]* 0 [0-1]** 2 [0-2,25]** 2 [0-4] 2 [0-4] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= 

)B?@4) 

(**) 3 p<0,05 CB BFABL9A<R > 7DGCC9 1 < 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 
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&45?<J4 4.6 3 $9;G?PF4FO 4A4?<;4 AUC ��,/r-TNSS (1328 8A9=) 

�A4?<; AUC ��, (1-28 ) 

#B>4;4F9?P �4F97BD<< 
AUC ��, 

p 
M ± SD/Me 95% �� n 

"5M4S CBCG?SJ<S 

J9F<D<;<A 138,44 ± 34,33 125,85 3 
151,03 

31 

0,064 5<?4EF<A 132,61 ± 34,98 119,99 3 
145,22 

32 

DGC4F48<A 119,48 ± 27,42 109,60 3 
129,37 

32 

 BAB@BD5<8AO= �$ 

J9F<D<;<A 140,94 ± 35,64 124,26 3 
157,62 

20 

0,206 5<?4EF<A 128,79 ± 34,52 112,64 3 
144,94 

20 

DGC4F48<A 123,71 ± 24,07 113,04 3 
134,38 

22 

 G?PF<@BD5<8AO= �$ 

J9F<D<;<A 146,95 99,90 3 155,78 11 

0,084 

5<?4EF<A 136,85 
107,69 3 
165,49 

12 

DGC4F48<A 90,07 86,78 3 145,64 10 

5<?4EF<A 19,75 3,38 3 28,00 12 

DGC4F48<A 11,25 4,75 3 15,25 10 
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#DB8B?:9A<9 F45?<JO 4.6 
�A4?<; AUC r-TNSS B5M4S (1-28 ) 

#BCG?SJ<S �4F97BD<< 
AUC r-TNSS 

p 
M ± SD/Me 95% �� n 

"5M4S CBCG?SJ<S 

J9F<D<;<A 157,11 ± 40,17 142,38 3 
171,85 

31 

0,104 5<?4EF<A 150,05 ± 43,63 134,32 3 
165,78 

32 

DGC4F48<A 136,02 ± 34,68 123,51 3 
148,52 

32 

 BAB@BD5<8AO= �$ 

J9F<D<;<A 159,95 ± 41,68 140,44 3 
179,46 

20 

0,228 5<?4EF<A 144,68 ± 42,01 125,01 3 
164,34 

20 

DGC4F48<A 140,05 ± 31,14 126,24 3 
153,85 

22 

 G?PF<@BD5<8AO= �$ 

J9F<D<;<A 146,8 99,70 3 155,78 11 

0,084 5<?4EF<A 136,82 
107,65 3 
165,49 

12 

DGC4F48<A 89,95 86,76 3 145,61 10 
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">BAK4A<9 F45?<JO 4.6 
�A4?<; AUC r-TNSS (;4?B:9AABEFP) (1-28 ) 

#B>4;4F9?P �4F97BD<< 
AUC r-TNSS 

p 
M ± SD/Me 95% �� n 

"5M4S CBCG?SJ<S 

J9F<D<;<A 26,5 8,50 3 30,00 31 

0,016* 

DGC4F48<A 3 J9F<D<;<A = 0,013 
5<?4EF<A 14,5 4,25 3 24,62 32 

DGC4F48<A 9,75 2,88 3 16,12 32 

 BAB@BD5<8AO= �$ 

J9F<D<;<A 26,05 ± 18,95 17,18 3 34,92 20 
< 0,001* 

5<?4EF<A 3 J9F<D<;<A = 0,012 
DGC4F48<A 3 J9F<D<;<A = 0,001 

5<?4EF<A 13,50 ± 10,20 8,73 3 18,27 20 

DGC4F48<A 10,36 ± 9,10 6,33 3 14,40 22 

 G?PF<@BD5<8AO= �$ 

J9F<D<;<A 16,5 5,75 3 26,00 11 

0,626 5<?4EF<A 19,75 3,38 3 28,00 12 

DGC4F48<A 11,25 4,75 3 15,25 10 

 

#D<@9K4A<9 3 (*) 3 p<0,05 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 
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&45?<J4 4.7 3 �<A4@<>4 BJ9A>< >4K9EF64 :<;A< (RQLQ(S)) 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< 

(Me [Q1-Q3]) 

�DGCCO �cIB8AB 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, 
n=31 

1,69 [1,37-1,9] 2,37 [2,07-3,09]* 3,14 [2,2-4,23]* 4,18 [2,33-4,46]* 4,18 [2,35-4,46]* 

�DGCC4 2, 
n=32 

1,66 [1,02-2,02] 2,05 [1,78-2,56]* 3,03 [2,09-4,15]* 3,95 [2,1-4,5]* 3,99 [1,96-4,5]* 

�DGCC4 3, 
n=32 

1,8 [1,43-1,94] 2,14 [1,71-2,64]* 2,64 [1,8-3]*# 2,92 [1,8-3,23]*# 2,92 [1,88-3,25]*# 

#D<@9K4A<9 3 (*) 3 p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 

(#) - p<0,05 CB BFABL9A<R > 7DGCC9 1 < 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 
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&45?<J4 4.8 3 �<A4@<>4 CB>4;4F9?S ΔRQLQ(S) > <EIB8AB@G GDB6AR 6 7DGCC4I ?9K9A<S 4AF<7<EF4@<AAO@< 

CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

�DGCC4 1, n=31 0,96 [0,29-1,42] 1,58 [0,67-2,4] 2,24 [0,76-2,68] 2,24 [0,76 - 2,68] 

�DGCC4 2, n=32 0,52 [0,17-1,03] 1,75 [0,76-2,53] 2,18 [0,88-2,9] 2,38 [1,01-2,9] 

�DGCC4 3, n=32 0,56 [0,12-0,87] 0,86 [0,24-1,23]* 1,15 [0,47-1,54]* 1,19 [0,37-1,54]* 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > 7DGCC9 1 < 7DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E 
CBCD46>B= )B?@4)  
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&45?<J4 4.9 3 �<A4@<>4 CB>4;4F9?9= 6<;G4?PAB= 4A4?B7B6B= L>4?O (��,) 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ 

(�$+��) 6 IB89 ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO �cIB8AB 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, 
n=11 

3,1 [2,95-4,1] 3,2 [2,35-4,05] 4,2 [3,45-4,3] 4,5 [3,65-6,75] 7,5 [4,2-8,05]* 7,5 [4,6-8,05]* 

#B8DGCC4 2, 
n=12 

4,05 [3,4-4,22] 4,05 [3,5-4,35] 4 [3,77-6,05] 5,05 [3,92-6,62] 6,05 [4-7,93] 6,05 [3,92-7,93] 

#B8DGCC4 3, 
n=10 

3,9 [3,32-4,28] 3,8 [3,5-4,07] 3,45 [3,15-3,72] 3,4 [3,02-4,45] 3,25 [3,1-6,68]# 3,15 [2,55-6,68]# 

#D<@9K4A<9 3 (*) 3 p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 
(#) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 1 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 
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&45?<J4 4.10 3 �<A4@<>4 CB>4;4F9?S Δ��, > <EIB8AB@G GDB6AR 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) 6 

IB89 ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, n=11 -0,1 [-0,3-0,15] 0,5 [0-1,1] 1,6 [-0,35-3,35] 4 [1,75-4,85] 4 [-1,95-4,85] 

#B8DGCC4 2, n=12 0,15 [-0,02-0,23] 0,75 [-0,2-1,98] 1,5 [-0,2-2,95] 2,5 [-0,1-3,9] 2,05 [-0,2-3,9] 

#B8DGCC4 3, n=10 -0,15 [-0,2-0,05] -0,3 [-0,7- -0,05] -0,15 [-0,95-0,9] 0 [-0,9-1,98] -0,25 [-1,33-1,98]* 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 1 (F->D<F9D<= (<L9D4, >D<F9D<= &PR><) 
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&45?<J4 4.11 3 �<A4@<>4 BJ9A>< A4;4?PAOI E<@CFB@B6 (r-TNSS) 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) 6 

IB89 ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO �cIB8AB 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, 
n=11 

3 [2,5-4] 3 [2,5-4,5] 5 [4-5] 5 [4,5-7]* 7 [5-9]* 7 [5-9]* 

#B8DGCC4 2, 
n=12 

4 [3,75-4] 4 [3,75-5] 4,5 [4-7] 5,5 [4-7,5]* 6,5 [4-9] 6,5 [4-9] 

#B8DGCC4 3, 
n=10 

4 [3,25-4] 4 [3,25-4] 4 [3-4] 4 [4-5] 4 [3-8,5] 4 [2,25-8,5] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 
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&45?<J4 4.12 3 �<A4@<>4 CB>4;4F9?S Δr-TNSS > <EIB8AB@G GDB6AR 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) 6 

IB89 ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO 3-= 89AP 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, 
n=11 

0 [0-1] 1 [1-1,5] 2 [1-4,5] 5 [2,5-5] 5 [2-5] 

#B8DGCC4 2, 
n=12 

0 [0-1] 1 [0-3] 2 [0-3,5] 2,5 [0-5] 2,5 [0-5] 

#B8DGCC4 3, 
n=10 

0 [0-0] 0 [0-0,75]* 0 [0-2] 0,5 [-0,75-4,5] 0 [0,75-4,5] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 1 < CB87DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 
E CBCD46>B= )B?@4) 
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&45?<J4 4.13 3 �<A4@<>4 BJ9A>< >4K9EF64 :<;A< (RQLQ(S)) 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) 6 IB89 

?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO �cIB8AB 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, 
n=11 

1,69 [1,59-1,9] 2,82 [2,14-3,02] 3,07 [2,2-3,71]* 3,97 [2,33-4,46]* 3,97 [2,35-4,46]* 

#B8DGCC4 2, 
n=12 

2,02 [1,9-2,06] 2,25 [2,06-4,03] 3,45 [2,21-4,35]* 4 [2,23-4,69]* 4 [2,15-4,69]* 

#B8DGCC4 3, 
n=10 

1,83 [1,61-1,96] 1,89 [1,55-2,25] 1,82 [1,56-2,64]# 1,95 [1,5-3,4]  1,95 [1,29-3,4]  

#D<@9K4A<9 3 (*) 3 p<0,05 CB ED46A9A<R E <EIB8B@ (>D<F9D<= (D<8@4A4) 
(#) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= )B?@4) 
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&45?<J4 4.14 3 �<A4@<>4 CB>4;4F9?S ΔRQLQ(S) > <EIB8AB@G GDB6AR 6 CB87DGCC4I E @G?PF<@BD5<8AO@ �$ (�$+��) 

6 IB89 ?9K9A<S 4AF<7<EF4@<AAO@< CD9C4D4F4@< (Me [Q1-Q3]) 

�DGCCO 7-= 89AP 14-= 89AP 21-= 89AP 28-= 89AP 

#B8DGCC4 1, n=11 0,96 [0,27-1,28] 1,33 [0,45-1,96] 2,33 [0,62-2,53] 2,33 [0,65 - 2,53] 

#B8DGCC4 2, n=12 0,22 [0,12-2,04] 1,52 [0,1-2,44] 2,16 [0,21-2,61] 2,16 [0,13-2,61] 

#B8DGCC4 3, n=10 0,33 [-0,23-0,7] 0,3 [-0,13-0,85]* 0,56 [-0,2-1,35] 0,36 [-0,42-1,35] 

#D<@9K4A<9 - (*) - p<0,05 CB BFABL9A<R > CB87DGCC9 2 (F->D<F9D<= (<L9D4, >D<F9D<= &PR><)  
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&45?<J4 4.15 3 �<A4@<>4 CB>4;4F9?S ��, 6 CB87DGCC4I ?9K9A<S (Me [Q1-Q3]) 

  

��# 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 

 ��, <EIB8AB ��, 3-= 89AP ��, 7-= 89AP ��, 14-= 89AP ��, 21-= 89AP ��, 28-= 89AP 

*9F<D<;<A 3,1[2,6-

3,5] 

3,1[2,95

-4,1] 

3,8[3,2-

4,33] 

3,2[2,35

-4,05] 

4,25[3,25

-4,97] 

4,2[3,45-

4,3] 

5,75[3,77

-7,03] 

4,5[3,65-

6,75] 

6,75[4,58

-7,12] 

7,5[4,2-

8,05] 

6,75[4,58

-7,12] 

7,5[4,6-

8,05] 

�<?4EF<A 
2,6[2,0

8-

3,35]* 

4,05[3,4

-4,22] 

3[2,5-

3,95] 

4,05[3,5

-4,35] 

3,5[2,9-

4,28] 

4[3,77-

6,05] 

4,7[3,45-

6,9] 

5,05[3,92

-6,62] 

6[4,1-

7,28] 

6,05[4-

7,93] 

6,1[3,88-

7,28] 

6,05[3,92

-7,93] 

$GC4F48<A 3,5[3-

4]# 

3,9[3,5-

4,07] 

3,5[3,32

-4,28] 

3,8[3,5-

4,07] 

4[3,42-

4,28] 

3,45[3,15

-3,72] 

4,35[3,85

-5,97] 

3,4[3,02-

4,45] 

5,1[4,12-

6] 

3,25[3,1

-6,68] 

5,1[4,55-

6] 

3,15[2,55

-6,68] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 2 E @G?PF<@BD5<8AO@ �$ (>D<F9D<=  4AA4-'<FA<) 
          (#) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 2 (F->D<F9D<= (<L9D4, >D<F9D<= &PR><) 
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&45?<J4 4.16 3 �<A4@<>4 CB>4;4F9?S r-TNSS 6 CB87DGCC4I ?9K9A<S (Me [Q1-Q3]) 

  

��# 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 
�$ 59; 
�� 

�$+�� 

 r-TNSS <EIB8AB r-TNSS 3-= 89AP r-TNSS 7-= 89AP r-TNSS 14-= 89AP r-TNSS 21-= 89AP r-TNSS 28-= 89AP 

*9F<D<;<A 3[3-4] 3[2,5-4] 
4 

[3-4,25] 
3[2,5-4,5] 4[4-6] 5[4-5] 6[5-8] 5[4,5-7] 

7 

[5,75-8] 
7[5-9] 

7 

[5,75-8] 
7[5-9] 

�<?4EF<A 2[2-4]* 
4 

[3,75-4]* 
3[2-4] 4[3,75-5] 

4 

[3-4,25] 
4,5[4-7] 

5,5 

[3,75-8] 
5,5[4-7,5] 6[4-8] 6,5[3-9] 

6,5 

[4-8] 
6,5[4-9] 

$GC4F48<A 4[3-4] # 4[3,25-4] 4[3-4] 4[3,25-4] 4[4-4] 4[3-4] 
4,5 

[4-6,75] 
4[4-5] 6[4-7] 4[3-8,5] 

6 

[4,25-7] 

4 

[2,25-8,5] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 2 E @G?PF<@BD5<8AO@ �$ (>D<F9D<=  4AA4-'<FA<) 
          (#) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 1 < CB87DGCC9 2 (>D<F9D<= �D4E>9?43'B??<E4, >D<F9D<= �4AA4 E CBCD46>B= 
)B?@4) 
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&45?<J4 4.17 3 �<A4@<>4 CB>4;4F9?S RQLQ(S) 6 CB87DGCC4I ?9K9A<S (Me [Q1-Q3]) 

  

��# �$ 59; �� �$+�� 
�$ 59; 
�� 

�$+�� �$ 59; �� �$+�� �$ 59; �� �$+�� �$ 59; �� �$+�� 

 RQLQ(S) �EIB8AB RQLQ(S) 7-= 89AP RQLQ(S) 14-= 89AP RQLQ(S) 21-= 89AP RQLQ(S) 28-= 89AP 

*9F<D<;<A 1,67 

[1,3-1,89] 

1,69 

[1,59-1,9] 

2,37[2,03-

3,19] 

2,82 

(2,14-3,02) 

3,15 

[2,41-4,27] 

3,07 

[2,2-3,71] 

4,2 

[2,42-4,46] 

3,97 

[2,33-4,46] 

4,2 

[2,44-4,46] 

3,97 

[2,35-4,46] 

�<?4EF<A 2,15[0,95-

1,72]* 

2,02[1,9-

2,06] 

2.02[1,62-

2,21]  

2,25[2,06-

4,03] 

3,03 

[1,85-4,12] 

3,45 

[2,21-4,35] 

3,71 

[2,06-4,4] 
4[2,23-4,69] 

3,98 

[1,96-4,4] 

4[2,15-

4,69] 

$GC4F48<A 1,78[1,45-

1,92] 

1,83[1,61-

1,96] 

2,4 

[1,88-2,7] 

1,89 

[1,55-2,25] 

2,86 

[2,09-3,15] 

1,82 

[1,56-2,64] 

3,05 

[2,11-3,22] 
1,95[1,5-3,4] 

3,05 

[2,15-3,24] 

1,9 

[1,29-3,4] 

#D<@9K4A<9 3 (*) 3 p<0,05 CB BFABL9A<R > CB87DGCC9 2 E @G?PF<@BD5<8AO@ �$ (>D<F9D<=  4AA4-'<FA<) 
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&45?<J4 4.18 3 $9;G?PF4FO 4A4?<;4 GDB6AS >BAFDB?S CB ��, 6 IB89 <EE?98B64A<S 

"5M4S CBCG?SJ<S �$ 

�B7BDF4 �DGCC4/ 
#D9C4D4F 

'DB69AP >BAFDB?S 
CB ��, 

�EIB8 1 A98 2 A98 3 A98 4 A98 

"5M4S 
CBCG?SJ<S 
�$ 

J9F<D<;<A 

�BAFDB?P 
#B?AO= 

100,0 
9,7 

83,9 
3,2 

51,6 
0,0 

32,3 
0,0 

32,3 
0,0 

+4EF<KAO= 90,3 80,6 51,6 32,3 32,3 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

16,1 
9,7 

48,4 
22,6 

67,7 
25,8 

67,7 
25,8 

&S:9?O= 0,0 6,5 25,8 41,9 41,9 

5<?4EF<A 

�BAFDB?P 
#B?AO= 

100,0 
25,0 

84,4 
0,0 

53,1 
0,0 

40,6 
0,0 

37,5 
0,0 

+4EF<KAO= 75,0 84,4 53,1 40,6 37,5 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

12,5 
9,4 

37,5 
21,9 

59,4 
25,0 

62,5 
28,1 

&S:9?O= 0,0 3,1 15,6 34,4 34,4 

DGC4F48<A 

�BAFDB?P 
#B?AO= 

100,0 
6,3 

93,8 
0,0 

71,9 
0,0 

53,1 
0,0 

53,1 
6,3 

+4EF<KAO= 93,8 93,8 71,9 53,1 46,9 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

6,3 
3,1 

28,1 
25,0 

46,9 
31,3 

46,9 
31,3 

&S:9?O= 0,0 3,1 3,1 15,6 15,6 
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#DB8B?:9A<9 F45?<JO 4.18 
 BAB@BD5<8AO= �$ 

�B7BDF4 �DGCC4/ 
#D9C4D4F 

'DB69AP >BAFDB?S 
CB ��, 

�EIB8 1 A98 2 A98 3 A98 4 A98 

 BAB- 
@BD5<8AO= 

�$ 

J9F<D<;<A 

�BAFDB?P 
#B?AO= 

100,0 
5,0 

75,0 
0,0 

45,0 
0,0 

30,0 
0,0 

30,0 
0,0 

+4EF<KAO= 95,0 75,0 45,0 30,0 30,0 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

25,0 
15,0 

55,0 
30,0 

70,0 
35,0 

70,0 
35,0 

&S:9?O= 0,0 10,0 25,0 35,0 35,0 

5<?4EF<A 

�BAFDB?P 
#B?AO= 

100,0 
40,0 

95,0 
0,0 

55,0 
0,0 

40,0 
0,0 

35,0 
0,0 

+4EF<KAO= 60,0 95,0 55,0 40,0 35,0 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

5,0 
5,0 

45,0 
20,0 

60,0 
25,0 

65,0 
30,0 

&S:9?O= 0,0 0,0 25,0 35,0 35,0 

DGC4F48<A 

�BAFDB?P 
#B?AO= 

100,0 
9,1 

90,9 
0,0 

0,0 
0,0 

50,0 
0,0 

50,0 
0,0 

+4EF<KAO= 90,9 90,9 0,0 50,0 50,0 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

9,1 
4,5 

0,0 
0,0 

50,0 
36,4 

50,0 
36,4 

&S:9?O= 0,0 4,5 0,0 13,6 13,6 
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">BAK4A<9 F45?<JO 4.18 
 G?PF<@BD5<8AO= �$ (�$+��) 

�B7BDF4 �DGCC4/ 
#D9C4D4F 

'DB69AP >BAFDB?S 
CB ��, 

�EIB8 1 A98 2 A98 3 A98 4 A98 

 G?PF<- 

@BD5<8AO= 
�$ 

(�$+��) 

J9F<D<;<A 

�BAFDB?P 
#B?AO= 

100,0 
18,2 

100,0 
9,1 

63,6 
0,0 

36,4 
0,0 

36,4 
0,0 

+4EF<KAO= 81,8 90,9 63,6 36,4 36,4 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

0,0 
0,0 

36,4 
9,1 

63,6 
9,1 

63,6 
9,1 

&S:9?O= 0,0 0,0 27,3 54,5 54,5 

5<?4EF<A 

�BAFDB?P 
#B?AO= 

100,0 
0,0 

66,7 
0,0 

50,0 
0,0 

41,7 
0,0 

41,7 
0,0 

+4EF<KAO= 100,0 66,7 50,0 41,7 41,7 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

33,3 
16,7 

50,0 
25,0 

58,3 
25,0 

58,3 
25,0 

&S:9?O= 0,0 16,7 25,0 33,3 33,3 

DGC4F48<A 

�BAFDB?P 
#B?AO= 

100,0 
0,0 

100,0 
0,0 

90,0 
0,0 

60,0 
0,0 

60,0 
20,0 

+4EF<KAO= 100,0 100,0 90,0 60,0 40,0 

!9>BAFDB?P 
'@9D9AAO= 

0,0 
0,0 

0,0 
0,0 

10,0 
10,0 

40,0 
20,0 

40,0 
20,0 

&S:9?O= 0,0 0,0 0,0 20,0 20,0 

 


