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(3t6/: jGI;F >CL?=N?> fFOC> NB?L;JS ;H> A;MNLICHN?MNCH;F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LSk 

I8t<9.u-t398: GI;F >CL?=N?> fFOC> NB?L;JS (GD#1) ;CGM ;N IJNCGCTCHA IRSA?H >?FCP?LS <S 

;>GCHCMN?LCHA CHNL;P?HIOM fFOC>M, QCNB IL QCNBION CHINLIJ?M, <;M?> IH NB? ;MM?MMG?HN If MNLIE? 

PIFOG? IL =;L>C;= IONJON. IN B;M >?GIHMNL;N?> NI >?=L?;M? J?LCIJ?L;NCP? GIL<C>CNS GIMNFS CH BCAB-

LCME J;NC?HNM. %IQ?P?L, P?LS f?Q MNO>C?M B;P? JLCG;LCFS CHP?MNCA;N?> NB? CGJ;=N If GD#1 IH NB? 

I==OLL?H=? If JLCG;LS JIMNIJ?L;NCP? CF?OM (--,I). --,I CH NB? ;<M?H=? If MOLAC=;F =IGJFC=;NCIHM 

=IHMNCNON?M ;H CGJILN;HN ?=IHIGC= <OL>?H fIL B?;FNB=;L? MSMN?GM, MCH=? CN CH=L?;M?M JIMNIJ?L;NCP? 

GIL<C>CNS ;H> >?F;SM BIMJCN;F >CM=B;LA?. GD#1 =;H JL?P?HN NB? I==OLL?H=? If <INB BSJIPIF?GC; 

;H> fFOC> IP?LFI;> <S ;>GCHCMNL;NCHA CHNL;P?HIOM fFOC>M <;M?> IH GIL? I<D?=NCP? G?;MOL?M If NB? 

CHNL;P;M=OF;L PIFOG?. 

1B? I<D?=NCP?M If NBCM NB?MCM ;L? 1) NI L?PC?Q NB? ?PC>?H=? MOJJILNCHA NB? OM? If GD#1 NI 

f;=CFCN;N? NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS, 2) CHP?MNCA;N? QB?NB?L GD#1 

=IGJ;L?> NI NL;>CNCIH;F fFOC> ;>GCHCMNL;NCIH =;H L?>O=? NB? CH=C>?H=? If --,I ;fN?L F;J;LIM=IJC= 

=IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "HB;H=?> /?=IP?LS AfN?L 0OLA?LS -LIAL;G, 3) ;H> 

>?N?LGCH? NB? ?ff?=N If GD#1 IH MO<-FCHAO;F GC=LI=CL=OF;NCIH, ;M ; MOLLIA;N? G?;MOL? If 

MJF;H=BHC= NCMMO? J?LfOMCIH.  

M/t29.=: #CLMN, ; MSMN?G;NC= L?PC?Q If NB? FCN?L;NOL? ;H> G?N;-;H;FSMCM Q;M J?LfILG?> NI 

?P;FO;N? NB? ?ff?=NM If GD#1 IH NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS. 0?=IH>, 

; L;H>IGCT?> =IHNLIFF?> NLC;F =IGJ;LCHA CHNL;IJ?L;NCP? GD#1 QCNB ; NL;>CNCIH;F fFOC> 

;>GCHCMNL;NCIH N?=BHCKO? Q;M =IH>O=N?> CH J;NC?HNM OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH 

NB? =IHN?RN If ;H "/A0 JLIAL;G; --,I Q;M NB? JLCG;LS ION=IG?. #CH;FFS, J?LCIJ?L;NCP? MO<-
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FCHAO;F GC=LI=CL=OF;NILS G?;MOL?G?HNM Q?L? ;=KOCL?> CH ; MO<ALIOJ If J;NC?HNM NI ;H;FST? NB? 

GC=LI=CL=OF;NILS ?ff?=NM If NB? 2 >Cff?L?HN fFOC> MNL;N?AC?M.  

R/=u6t=: NB? L?MOFNM If NB? MSMN?G;NC= L?PC?Q ;H> G?N;-;H;FSMCM CH>C=;N?> NB;N GD#1 f;=CFCN;N?> 

NB? L?=IP?LS If <IQ?F fOH=NCIH, J;LNC=OF;LFS CH J;NC?HNM HIN NL?;N?> QCNBCH ;H "/A0 JLIAL;G ;H> 

CH NBIM? OH>?LAICHA =IFIL?=N;F MOLA?LS. 0O<-ALIOJ ;H;FSMCM CH=FO>CHA IHFS BCAB-KO;FCNS MNO>C?M 

MBIQ?> FCGCN?> A;MNLICHN?MNCH;F <?H?fCNM QCNB GD#1. ,HFS ; f?Q NLC;FM JLCG;LCFS CHP?MNCA;N?> NB? 

?ff?=N If GD#1 IH NB? L?=IP?LS If <IQ?F fOH=NCIH. %IQ?P?L, NB? P;FC>CNS If NB?M? L?MOFNM Q;M 

CHfFO?H=?> <S ; BCAB >?AL?? If MN;NCMNC=;F ;H> =FCHC=;F B?N?LIA?H?CNS.  

IH NB? L;H>IGCT?> =IHNLIFF?> NLC;F, GD#1 >C> HIN L?>O=? NB? CH=C>?H=? If --,I QB?H =IGJ;L?> 

NI fFOC> NB?L;JS <;M?> IH NL;>CNCIH;F JLCH=CJF?M (21.9% CH <INB ALIOJM, J=1.000), ?P?H NBIOAB 

J;NC?HNM NL?;N?> QCNB GD#1 B;> ; GIL? JLIHIOH=?> ;H> MOMN;CH?> CH=L?;M? If MNLIE? PIFOG? ;H> 

=;L>C;= IONJON >OLCHA MOLA?LS, ;H> L?=?CP?> F?MM CHNL;P?HIOM fFOC>M. 0O<-FCHAO;F GC=LI=CL=OF;NCIH 

;H;FSMCM >?GIHMNL;N?> NB;N GD#1 CGJLIP?> NB? JLIJILNCIH If J?LfOM?> P?MM?FM (--3) (J = 0.023), 

<ON NBCM ?ff?=N >C> HIN NL;HMF;N? CHNI F?MM --,I ;H> <?NN?L <IQ?F fOH=NCIH. -;NC?HNM QBI JL?M?HN?> 

QCNB --,I ?RBC<CN?> ; FIQ?L MO<-FCHAO;F --3 NB;H J;NC?HNM QCNBION --,I, JLI<;<FS CH>C=;NCHA 

MO<IJNCG;F MJF;H=BHC= J?LfOMCIH CH NB? fILG?L (82.76 e 3.19 PM 87.29 e 4.20, J = 0.026). 

C98-6u=398=: GD#1 GCABN <? <?H?fC=C;F NI CGJLIP? <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS, 

G;CHFS CH J;NC?HNM HIN NL?;N?> QCNB ;H "/A0 JLIAL;G. D?MJCN? CH=L?;MCHA MSMN?GC= J?LfOMCIH ;H> 

--3, JIMMC<FS CH>C=;NCHA <?NN?L MJF;H=BHC= NCMMO? J?LfOMCIH ;H> IRSA?H;NCIH, GD#1 >C> HIN 

NL;HMF;N? CHNI <?NN?L L?=IP?LS If <IQ?F fOH=NCIH CH J;NC?HNM OH>?LAICHA =IFIL?=N;F MOLA?LS QCNBCH 

;H "/A0 JLIAL;G.  
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RE=u7E 
 

(3t</: g 1BWL;JC? >?M fFOC>?M =C<FW? J;L I<D?=NCfM BWGI>SH;GCKO?M ?N F; fIH=NCIH A;MNLI-

CHN?MNCH;F? ;JLXM OH? =BCLOLAC? ;<>IGCH;F? h 

I8t<9.u-t398 : ); NBWL;JC? >?M fFOC>?M =C<FW? J;L I<D?=NCfM BWGI>SH;GCKO?M (1# ,%) ; JIOL <ON 

FlIJNCGCM;NCIH >? Fl;JJILN >lIRSAXH? J;L Fl;>GCHCMNL;NCIH >? FCKOC>?M CHNL;P?CH?OR, ;P?= IO M;HM 

CHINLIJ?M, MOL F; <;M? >lOH? WP;FO;NCIH >O PIFOG? >lWD?=NCIH MSMNIFCKO? ?N >O >W<CN =;L>C;KO?. 

 ?NN? N?=BHCKO? ; >WGIHNLW F; >CGCHONCIH >? F; GIL<C>CNW J?LIJWL;NICL?, MOLNION =B?T F?M J;NC?HNM 

KOC IHN OH LCMKO? J?LIJWL;NICL? WF?PW. -IOLN;HN, M?OF?G?HN KO?FKO?M WNO>?M IHN CHP?MNCAOW =IGG? 

I<D?=NCf JLCH=CJ;F Fl?ff?N >? F; 1# ,% MOL FlCH=C>?H=? >lCFWOM JIMNIJWL;NICL? JLCG;CL? (I--). 

)lI--, ?H Fl;<M?H=? >? =IGJFC=;NCIHM =BCLOLAC=;F?M, =IHMNCNO? OH JLI<FXG? W=IHIGCKO? KOC 

;ff?=N? >? f;VIH NLXM CGJILN;HN? F?M MSMNXG?M >? M;HNW J;L=? KOlCF ;OAG?HN? F; GIL<C>CNW 

J?LIJWL;NICL? ?N L?N;L>? F? =IHAW BIMJCN;FC?L >?M J;NC?HNM. ); 1# ,% J?ON JLWP?HCL FlI==OLL?H=? 

>lBSJIPIFWGC? ?N F; MOL=B;LA? >? FCKOC>?M CHNL;P?CH?OR J;L Fl;>GCHCMNL;NCIH >? FCKOC>?M 

CHNL;P?CH?OR MOL F; <;M? >? J;L;GXNL?M JBSMCIFIACKO?M JFOM I<D?=NCfM >O PIFOG? CHNL;P;M=OF;CL?.  

)?M I<D?=NCfM >? =?NN? NBXM? MIHN F?M MOCP;HNM : 1) LWPCM?L FlWPC>?H=? KOC ;JJOC? FlONCFCM;NCIH >? F; 

1# ,% JIOL f;=CFCN?L F; LW=OJWL;NCIH >? F; fIH=NCIH CHN?MNCH;F? ;JLXM F; =BCLOLAC? ;<>IGCH;F? ; 2) 

CHP?MNCAO?L MC F; 1# ,%, =IGJ;L;NCP?G?HN U F; f;VIH NL;>CNCIHH?FF? >l;>GCHCMNL;NCIH >? FCKOC>?M 

CHNL;P?CH?OR J?H>;HN F?M =BCLOLAC?M, JIOLL;CN LW>OCL? FlCH=C>?H=? >lI-- ;JLXM F?M =BCLOLAC?M 

=IFIL?=N;F?M J;L F;J;LIM=IJC? >;HM F? =IHN?RN? >lOH JLIAL;GG? >? g LW=OJWL;NCIH L;JC>? >?M 

J;NC?HNM ;JLXM F; =BCLOLAC? h (//A ) ; 3) >WN?LGCH?L Fl?ff?N >? F; 1# ,% MOL F; GC=LI=CL=OF;NCIH 

MIOM-FCHAO;F? =IGG? G?MOL? CH>CL?=N? >? F; =CL=OF;NCIH MJF;H=BHCKO?.  

MEt29./= : Dl;<IL>, OH? L?PO? MSMNWG;NCKO? >? F; FCNNWL;NOL? ?N OH? GWN;-;H;FSM? IHN WNW 

?ff?=NOW?M JIOL WP;FO?L F?M ?ff?NM >? F; 1# ,% MOL F; LW=OJWL;NCIH >? F; fIH=NCIH CHN?MNCH;F? ;JLXM 
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F; =BCLOLAC? ;<>IGCH;F?. D? GYG?, OH? WNO>? L;H>IGCMW? =IHNL]FW?, F;KO?FF? =IGJ;L? F; 1# ,% 

CHNL;-IJWL;NICL? ;P?= OH? N?=BHCKO? NL;>CNCIHH?FF? >l;>GCHCMNL;NCIH >? FCKOC>?M CHNL;P?CH?OR 

J?H>;HN F?M =BCLOLAC?M, ; WNW ?ff?=NOW? =B?T >?M J;NC?HNM MO<CMM;HN >?M =BCLOLAC?M =IFIL?=N;F?M J;L 

F;J;LIM=IJC? >;HM F? =IHN?RN? >lOH JLIAL;GG? >? //A . )? JLCH=CJ;F I<D?=NCf >? =?NN? WNO>? 

WN;CN >lWP;FO?L FlCH=C>?H=? >lI--. #CH;F?G?HN, OH MIOM-ALIOJ? >? J;NC?HNM ; WNW ;H;FSMW JIOL 

WP;FO?L Fl?ff?N >?M >?OR N?=BHCKO?M >l;>GCHCMNL;NCIH CHNL;-IJWL;NICL?M >? FCKOC>?M CHNL;P?CH?OR MOL 

F; GC=LI=CL=OF;NCIH MIOM-FCHAO;F?.  

RE=u6tat= : )?M LWMOFN;NM >? F; L?PO? MSMNWG;NCKO? >? F; FCNNWL;NOL? ?N F; GWN;-;H;FSM? IHN CH>CKOW 

KO? F; 1# ,% f;=CFCN;CN F; LW=OJWL;NCIH >? F; fIH=NCIH CHN?MNCH;F?, ?H J;LNC=OFC?L =B?T F?M J;NC?HNM 

KOC H? MIHN J;M NL;CNWM ;P?= OH JLIAL;GG? >? //A  ?N =B?T F?M J;NC?HNM MO<CMM;HN OH? =BCLOLAC? 

=IFIL?=N;F?. )l;H;FSM? >?M WNO>?M J;L MIOM-ALIOJ?, CH=FO;HN M?OF?G?HN =?M WNO>?M =IHMC>WLW?M 

=IGG? WN;HN >? B;ON? KO;FCNW, ; >WGIHNLW >?M ;P;HN;A?M FCGCNWM ;P?= F; 1# ,%. AOMMC, IH ; 

I<M?LPW KO? M?OF?G?HN KO?FKO?M WNO>?M ;P;C?HN =IGG? I<D?=NCf JLCH=CJ;F >lCHP?MNCAO?L Fl?ff?N >? 

F; 1# ,% MOL F; LW=OJWL;NCIH >? F; fIH=NCIH CHN?MNCH;F? ;JLXM F; =BCLOLAC?.  ?J?H>;HN, F; P;FC>CNW 

>?M LWMOFN;NM >? FlWNO>? ; WNW CHfFO?H=W? J;L F? B;ON HCP?;O >lBWNWLIAWHWCNW MN;NCMNCKO? ?N =FCHCKO?. 

); =IGJ;L;CMIH >? F; 1# ,% ;P?= Fl;>GCHCMNL;NCIH CHNL;-IJWL;NICL? >? FCKOC>?M CHNL;P?CH?OR >? 

f;VIH NL;>CNCIHH?FF?, Hl; J;M LW>OCN FlCH=C>?H=? I-- ;JLXM F; =BCLOLAC? =IFIL?=N;F? J;L F;J;LIM=IJC? 

(21,9 % >;HM F?M >?OR ALIOJ?M >lCHN?LP?HNCIH, ;P?= OH? P;F?OL J = 1,000), GYG? MC F?M J;NC?HNM 

NL;CNWM ;P?= F; 1# ,% ;P;C?HN OH? ;OAG?HN;NCIH JFOM L?G;LKO;<F? ?N MION?HO? >O PIFOG? 

>lWD?=NCIH MSMNIFCKO? ?N >O >W<CN =;L>C;KO? J?H>;HN F; =BCLOLAC? ?N IHN L?VO GICHM >? FCKOC>?M 

CHNL;P?CH?OR. 

)l;H;FSM? >? F; GC=LI=CL=OF;NCIH MIOM-FCHAO;F? ; >WGIHNLW KO? F; 1# ,% ;GWFCIL;CN F; 

JLIJILNCIH >? P;CMM?;OR J?LfOMWM (-3-) (;P?= OH? P;F?OL J = 0,023), G;CM =?N ?ff?N Hl?HNL;ZH;CN 

J;M GICHM >lCH=C>?H=? >lI-- HC OH? G?CFF?OL? fIH=NCIH CHN?MNCH;F?. )?M J;NC?HNM MO<CMM;HN I-- IHN 
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>WGIHNLW OH? -3- CHfWLC?OL KO? F? J;NC?HNM M;HM =?NN? =IGJFC=;NCIH, =? KOC CH>CKO? OH? J?LfOMCIH 

MJF;H=BHCKO? JFOM >WfC=C?HN >;HM =?M J;NC?HNM (82.76 e 3.19 PM 87.29 e 4.20, J = 0.026). 

C98-6u=398 : ); 1# ,% JIOLL;CN YNL? ONCF? JIOL ;GWFCIL?L F; fIH=NCIH CHN?MNCH;F? ;JLXM F; 

=BCLOLAC? ;<>IGCH;F?, JLCH=CJ;F?G?HN =B?T F?M J;NC?HNM KOC H? MIHN J;M NL;CNWM ;P?= OH JLIAL;GG? 

>? //A . *;FALW Fl;OAG?HN;NCIH >? F; J?LfOMCIH MSMNWGCKO? ; WNW JFOM L?G;LKO;<F? ?N MION?HO? 

;P?= F; 1# ,% J?H>;HN F; =BCLOLAC? ?N OH? -3- JFOM B;ON? ;P?= F; 1# ,%, =? KOC CH>CKO? 

JLI<;<F?G?HN OH? G?CFF?OL? J?LfOMCIH >O NCMMO MJF;H=BHCKO? ?N OH? G?CFF?OL? IRSAWH;NCIH, =?M 

;P;HN;A?M HlIHN J;M ?HNL;ZHW OH? G?CFF?OL? LW=OJWL;NCIH >? F; fIH=NCIH CHN?MNCH;F?.  
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• DL. B;F>CHC G;<LC?F?: MOJ?LPCMCIH If NB? NB?MCM, >?MCAH If NB? MNO>C?M, J;NC?HN L?=LOCNG?HN, 

G;HOM=LCJN JL?J;L;NCIH, >;N;<;M? G;H;A?G?HN, >;N; CHN?LJL?N;NCIH, J;J?L MO<GCMMCIHM ;H> 

IP?L;FF L?PC?Q If NB? NB?MCM. "MJ?=C;F ;=EHIQF?>AG?HNM NI DL. B;F>CHC fIL MOJ?LPCMCHA NBCM 

-B.D ;H> N?;=BCHA NBCM MNO>?HN BIQ NI J?LfILG =FCHC=;F L?M?;L=B  

• DL. #?F>G;H )C;H?: MOJ?LPCMCIH If NB? NB?MCM, G;HOM=LCJN JL?J;L;NCIH, >;N; CHN?LJL?N;NCIH 

;H> IP?L;FF L?PC?Q If NB? NB?MCM. "MJ?=C;F ;=EHIQF?>AG?HNM NI DL. #?F>G;H fIL 

MOJ?LPCMCHA NBCM -B.D ;H> ;FF B?L =IHNLC<ONCIHM ;H> f??><;=E NBLIOABION NB? IP?L;FF 

JLI=?MM  

• DL. B;>;QS *IB;G?>: >;N; ;=KOCMCNCIH If GC=LI=CL=OF;NILS G?;MOL?G?HNM CH NB? =IBILN 

MNO>S 

• DL.  ;LFC #L;H=I: >?P?FIJG?HN If NB? ;FAILCNBG NI >C;AHIM? ;H> NL?;N J;NC?HNM QCNB 

JIMNIJ?L;NCP? CF?OM; ;>PC=? CH MNO>S >?MCAH fIL NB? L;H>IGCT?> =IHNLIFF?> NLC;F; G?G<?L If 

NB? NB?MCM =IGGCNN?? 

• DL.  B;LF?<ICM -;NLC=E: >?P?FIJG?HN If NB? ;FAILCNBG NI >C;AHIM? ;H> NL?;N J;NC?HNM QCNB 

JIMNIJ?L;NCP? CF?OM; MOLA?IH J?LfILGCHA =IFIL?=N;F F;J;LIM=IJC= MOLA?LS; f;=CFCN;N?> >;N; 

;=KOCMCNCIH >OLCHA MOLA?LS 

• D?FN?R *?>C=;F: FI;HCHA NB? ?MIJB;A?;F DIJJF?L GIHCNIL 

• DL. DIH;N?FFC #L;H=?M=I: G?G<?L If NB? NB?MCM =IGGCNN?? 

• DL. G;L=C;-AM?HMC AFfIHMI: N?=BHC=;F MOJJILN JLIPC>?> >OLCHA NB? JCFIN JB;M? If NB? 

L;H>IGCT?> =IHNLIFF?> NLC;F 
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• *M. );H>LS 1;L;, FC<L;LC;H ;N NB? *IHNL?;F G?H?L;F %IMJCN;F: JLIPC>?> NL;CHCHA >OLCHA NB? 

;LNC=F?-M?;L=BCHA JB;M? fIL NB? G?N;-;H;FSMCM 

• DL. )C<?LG;H 0?H>?L: >?P?FIJG?HN If NB? ;FAILCNBG NI >C;AHIM? ;H> NL?;N J;NC?HNM QCNB 

JIMNIJ?L;NCP? CF?OM; MOLA?IH J?LfILGCHA =IFIL?=N;F F;J;LIM=IJC= MOLA?LS; f;=CFCN;N?> >;N; 

;=KOCMCNCIH >OLCHA MOLA?LS 

• *L. *CLT;E;H>IP D;PC>: CHNL;IJ?L;NCP? >;N;<;M? G;H;A?G?HN, J;NC?HN L?=LOCNG?HN, 

CHNL;IJ?L;NCP? >;N; ;=KOCMCNCIH fIL NB? L;H>IGCT?> =IHNLIFF?> NLC;F  

• DL. *Q;F? #;=EMIH: 1B?MCM =B;CLG;H 

• DL. -?=IL?FFC +C=IFò: >;N; ;=KOCMCNCIH ;<ION JIMNIJ?L;NCP? =IGJFC=;NCIHM fIL NB? 

L;H>IGCT?> =IHNLIFF?> NLC;F 

• DL. .C;H 'CH: GC=LI=CL=OF;NCIH MNO>S >;N;<;M? G;H;A?G?HN, >;N; ;=KOCMCNCIH If 

GC=LI=CL=OF;NILS G?;MOL?G?HNM CH NB? =IBILN MNO>S, PC>?I ;H;FSMCM If GC=LI=CL=OF;NCIH 

G?;MOL?G?HNM 

• DL. /I>?FI (;LIFF:  >?P?FIJG?HN If NB? ;FAILCNBG NI >C;AHIM? ;H> NL?;N J;NC?HNM QCNB 

JIMNIJ?L;NCP? CF?OM. D;N; ;=KOCMCNCIH CH ; =IBILN MNO>S fLIG QBC=B NB? M;GJF? MCT? fIL NB? 

L;H>IGCT?> =IHNLIFF?> MNO>S ( B;JN?L 2) Q;M =;F=OF;N?> 

• DL. 0N?CH B;LLS ): >?P?FIJG?HN If NB? ;FAILCNBG NI >C;AHIM? ;H> NL?;N J;NC?HNM QCNB 

JIMNIJ?L;NCP? CF?OM; MOLA?IH J?LfILGCHA =IFIL?=N;F F;J;LIM=IJC= MOLA?LS; f;=CFCN;N?> >;N; 

;=KOCMCNCIH >OLCHA MOLA?LS; G?G<?L If NB? NB?MCM =IGGCNN?? 

• DL. 1L;CHCNI AF?MM;H>LI: CHNL;IJ?L;NCP? >;N;<;M? G;H;A?G?HN, JL?IJ?L;NCP? ;H> 

CHNL;IJ?L;NCP? >;N; ;=KOCMCNCIH fIL NB? L;H>IGCT?> =IHNLIFF?> NLC;F, J;NC?HN L?=LOCNG?HN  

• DL. 7;ION?L  W>LC=E: f??><;=E >OLCHA NB? JL?J;L;NCIH If NB? IL;F >?f?H=? 
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• G97/D-IDqu3/<.9  C, #?F>G;H )0,  ;LFC #, B;F>CHC G. *?N;-;H;FSMCM If NB? ?ff?=N If 

AI;F->CL?=N?> NB?L;JS IH <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS. 1B? BLCNCMB DIOLH;F If 

MOLA?LS. 2015 *;S;102(6):577-89. D?MCAH If NB? MNO>S, >;N; M?;L=B ;H> ;=KOCMCNCIH, 

MN;NCMNC=;F ;H;FSMCM, >;N;<;M? G;H;A?G?HN, >;N; CHN?LJL?N;NCIH, G;HOM=LCJN JL?J;L;NCIH ;H> 

L?PCMCIH, MO<GCMMCIH NI NB? DIOLH;F  

•  ua8 C. GF7/D-IDqu3/<.9, *D; AF?MM;H>LI 1L;CHCNI, *D; D;PC> *CLT;E;H>IP; B;LLS ). 

0N?CH, *D; AF?R;H>?L 0. )C<?LG;H, *D; -;NLC=E  B;LF?<ICM, *D; +C=IFò -?=IL?FFC, *D; 

)C;H? 0. #?F>G;H, *D; #L;H=I  ;LFC, *D; G;<LC?F? B;F>CHC, *D, *M=. GI;F->CL?=N?> 

fFOC> NB?L;JS >I?M HIN L?>O=? NB? CH=C>?H=? If JLCG;LS JIMNIJ?L;NCP? CF?OM ;fN?L ?F?=NCP? 

F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "HB;H=?> /?=IP?LS AfN?L 0OLA?LS 

("/A0) JLIAL;G: ; L;H>IGCT?> =IHNLIFF?> NLC;F. AH?MNB?MCIFIAS. 2017 *;S. -O<FCMB 

;B?;> If JLCHN.  D?MCAH If NB? MNO>S, J;NC?HN L?=LOCNG?HN, >;N; ;=KOCMCNCIH, MN;NCMNC=;F 

;H;FSMCM, >;N;<;M? G;H;A?G?HN, >;N; CHN?LJL?N;NCIH, G;HOM=LCJN JL?J;L;NCIH ;H> L?PCMCIH, 

CHCNC;F MO<GCMMCIH NI NB? DIOLH;F 

•  ua8 C. GF7/D-IDqu3/<.9, *D; 'CH .C;H, *D; *IB;G?> B;>;QS, *D; DL. )C;H? 

#?F>G;H, *D; G;<LC?F B;F>CHC, *D, *. 0=. 0O<-FCHAO;F GC=LI=CL=OF;NILS ?ff?=NM If GI;F-

DCL?=N?> #FOC> 1B?L;JS ;M ; MOLLIA;N? G?;MOL? If MJF;H=BHC= J?LfOMCIH: ; G?=B;HCMNC= 

=IBILN MNO>S.  IHf?L?H=? J;J?L. -L?M?HN?> ;N NB? 5NB IHN?LH;NCIH;F  IHf?L?H=? ;H> 

"RBC<CNCIH IH 0OLA?LS. +IP?G<?L 7 ;H> 8, 2016. AFC=;HN?, 0J;CH.  D?MCAH If NB? MNO>S, 

J;NC?HN L?=LOCNG?HN, >;N; ;=KOCMCNCIH, MN;NCMNC=;F ;H;FSMCM, >;N;<;M? G;H;A?G?HN, >;N; 

CHN?LJL?N;NCIH, G;HOM=LCJN JL?J;L;NCIH ;H> L?PCMCIH, MO<GCMMCIH NI =IHf?L?H=?, J;J?L 

JL?M?HN;NCIH 
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GI;F >CL?=N?> fFOC> NB?L;JS (GD#1) ;CGM ;N IJNCGCTCHA IRSA?H >?FCP?LS <S ;>GCHCMN?LCHA 

CHNL;P?HIOM fFOC>M, QCNB IL QCNBION CHINLIJ?M, <;M?> IH NB? ;MM?MMG?HN If MNLIE? PIFOG? IL 

=;L>C;= IONJON. IN B;M >?GIHMNL;N?> NI >?=L?;M? IP?L;FF J?LCIJ?L;NCP? GIL<C>CNS ;H> f;=CFCN;N? 

MOLAC=;F L?=IP?LS, ?MJ?=C;FFS CH BCAB-LCME J;NC?HNM1, 2. %IQ?P?L, P?LS f?Q MNO>C?M B;P? JLCG;LCFS 

CHP?MNCA;N?> NB? CGJ;=N If GD#1 IH MJ?=CfC= =IGJFC=;NCIHM, MO=B ;M NB? I==OLL?H=? If JLCG;LS 

JIMNIJ?L;NCP? CF?OM (--,I). --,I CM ; JBSMCIFIAC= >CMLOJNCIH If NB? HILG;F JLIJOFMCP? GINIL 

;=NCPCNS If NB? A;MNLICHN?MNCH;F NL;=N NB;N I==OLM CH NB? ;<M?H=? If MOLAC=;F =IGJFC=;NCIHM. IN 

=IHMNCNON?M ;H CGJILN;HN ?=IHIGC= <OL>?H fIL B?;FNB=;L? MSMN?GM ;M CN CH=L?;M?M JIMNIJ?L;NCP? 

GIL<C>CNS ;H> >?F;SM BIMJCN;F >CM=B;LA?3, 4. GD#1 ;FFIQM NB? ;>GCHCMNL;NCIH If CHNL;P?HIOM fFOC>M 

<;M?> IH ; GIL? I<D?=NCP? ;MM?MMG?HN If NB? CHNL;P;M=OF;L PIFOG?M5. 1BCM CHN?LP?HNCIH G;S 

L?>O=? NB? CH=C>?H=? If --,I <S JL?P?HNCHA NB? I==OLL?H=? If BSJIPIF?GC; IL fFOC> IP?LFI;>, 

<INB CGJILN;HN >?N?LGCH;HNM If JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH.   

1B? =IHN?HN If NB? JL?M?HN >CMM?LN;NCIH CH=FO>?M 1) ; L?PC?Q If NB? ?PC>?H=? L?A;L>CHA NB? OM? If 

GD#1 NI f;=CFCN;N? NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS NBLIOAB ; MSMN?G;NC= 

L?PC?Q If NB? FCN?L;NOL? ;H> G?N;-;H;FSMCM 2) ; L;H>IGCT?> =IHNLIFF?> NLC;F CHP?MNCA;NCHA NB? ?ff?=N 

If CHNL;IJ?L;NCP? GD#1 =IGJ;L?> NI ; NL;>CNCIH;F fFOC> ;>GCHCMNL;NCIH IH NB? CH=C>?H=? If --,I 

;fN?L F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "/- 3) ; =IBILN MNO>S CHP?MNCA;NCHA NB? 

?ff?=N If CHNL;IJ?L;NCP? GD#1 IH MO<-FCHAO;F GC=LI=CL=OF;NCIH, ;M ; MOLLIA;N? G?;MOL? If  

MJF;H=BHC= NCMMO? J?LfOMCIH. 1BCM >CMM?LN;NCIH =IHMNCNON?M ILCACH;F L?M?;L=B ;H> ; >CMNCH=N 

=IHNLC<ONCIH NI NB? EHIQF?>A? CH J?LCIJ?L;NCP? fFOC> ;>GCHCMNL;NCIH ;H> GI;F >CL?=N?> fFOC> 

NB?L;JS. 
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"HB;H=?> /?=IP?LS -LIAL;GM ("/-M) ;L? GOFNC>CM=CJFCH;LS =;L? J;NBQ;SM NB;N CH=FO>? 

MN;H>;L>CT?> J?LCIJ?L;NCP? ?PC>?H=?-<;M?> CHN?LP?HNCIHM ;CGCHA ;N ;NN?HO;NCHA ILA;H >SMfOH=NCIH 

CH>O=?> <S MOLAC=;F MNL?MM, L?>O=CHA GIL<C>CNS ;H> MOJJILNCHA L;JC> fOH=NCIH;F L?=IP?LS6-9. 

"PC>?H=?-<;M?> AOC>?FCH?M fIL <?MN JL;=NC=?M CH J?LCIJ?L;NCP? =;L? ;L? ;P;CF;<F? fIL >Cff?L?HN NSJ?M 

If ;<>IGCH;F JLI=?>OL?M, CH=FO>CHA =IFIH MOLA?LS, L?=N;F ;H> J?FPC= MOLA?LS, A;MNL?=NIGS, L;>C=;F 

=SMN?=NIGS ;H> J;H=L?;NC=I>OI>?H?=NIGS10-14. 1B?M? AOC>?FCH?M ;H> CHN?LH;NCIH;F =IHM?HMOM 

MN;N?G?HNM IH J?LCIJ?L;NCP? fFOC> G;H;A?G?HN ?GJB;MCT? NB? CGJILN;H=? If ;>?KO;N? 

J?LCIJ?L;NCP? fFOC> G;H;A?G?HN15-17. A>?KO;N? J?LCIJ?L;NCP? fFOC> G;H;A?G?HN CM ?MM?HNC;F NI 

?HMOL? IJNCG;F ILA;H J?LfOMCIH. 1BCM MBIOF> <? ;=BC?P?> <S ;PIC>CHA fFOC> IP?LFI;> IL ?R=?MMCP? 

fFOC> L?MNLC=NCIH NB;N =;H <INB MCAHCfC=;HNFS CGJ;CL ILA;H fOH=NCIH18, 19.  FCHC=;F ;H> ?RJ?LCG?HN;F 

?PC>?H=? MBIQM NB;N ?R=?MMCP? J?LCIJ?L;NCP? fFOC> ;>GCHCMNL;NCIH F?;>CHA NI BSJ?LPIF?GC; >?F;SM 

NB? L?=IP?LS If <IQ?F fOH=NCIH CH=L?;M?M IP?L;FF GIL<C>CNS ;H> JLIFIHAM BIMJCN;F MN;S19-23. ,H NB? 

INB?L B;H>, BSJIJ?LfOMCIH M?=IH>;LS NI BSJIPIF?GC; ;FMI CH=L?;M?M JIMNIJ?L;NCP? 

=IGJFC=;NCIHM18, ;H> CN MBIOF> <? ;PIC>?> J;LNC=OF;LFS CH J;NC?HNM OH>?LAICHA A;MNLICHN?MNCH;F 

MOLA?LS, CH QBIG I==OFN MJF;H=BHC= BSJIJ?LfOMCIH fL?KO?HNFS I==OLM24.   

 

D?MJCN? CNM =FCHC=;F L?F?P;H=?, fFOC> NB?L;JS L?G;CHM ; =IHNLIP?LMC;F NIJC=. ,P?L NB? S?;LM NB?L? B;M 

<??H ; MCAHCfC=;HN L?>O=NCIH If NB? ;GIOHN If fFOC>M =IGGIHFS CHfOM?> >OLCHA ;<>IGCH;F MOLA?LS, 

;M =IGGIH JLCH=CJF?M MOJJILNCHA NB? H??> If ;>GCHCMN?LCHA F;LA? PIFOG? If fFOC>M NI G;CHN;CH 

HILGIPIF?GC; B;P? <??H =B;FF?HA?>25. IH f;=N, ?G?LACHA ?PC>?H=? fLIG =FCHC=;F ;H> ?RJ?LCG?HN;F 

MNO>C?M B;M MBIQH NB;N NB? PIFOG? If fFOC>M H??>?> NI G;CHN;CH ;>?KO;N? ILA;H J?LfOMCIH CM 

MCAHCfC=;HNFS FIQ?L NB;H QB;N ?RJ?=N?> ;H> =IGGIHFS ;>GCHCMN?L?>. %IQ?P?L, F;LA? P;LC;<CFCNS CH 
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fFOC>M ;>GCHCMNL;NCIH MNCFF ?RCMNM QCNBCH ;H> <?NQ??H =?HN?LM26, 27, JIMMC<FS ?RJF;CHCHA P;LC;<CFCNS CH 

=FCHC=;F ION=IG?M.  

 

--,I I==OLM CH 20-40 % If J;NC?HNM ;fN?L ;<>IGCH;F MOLA?LS ;H> CN L?JL?M?HNM IH? If NB? G;DIL 

>?N?LGCH;HNM If JIMNIJ?L;NCP? =IHP;F?M=?H=?4. AFNBIOAB CNM J;NBIA?H?MCM CM GOFNCf;=NILC;F, 

CH;>?KO;N? fFOC> NB?L;JS =;H MCAHCfC=;HNFS ;ff?=N CNM I==OLL?H=?. 0OLAC=;F NL;OG; F?;>M NI 

CGJ;CLG?HN If A;MNLICHN?MNCH;F GINCFCNS, QBC=B =;H <? ;AAL;P;N?> <S <INB BSJIPIF?GC; ;H> 

?R=?MMCP? fFOC> ;>GCHCMNL;NCIH18. 1B? fILG?L =;OM?M MJF;H=BHC= BSJIJ?LfOMCIH24, 28, 29 ;H> ;M ; 

=IHM?KO?H=? JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH30, QBCF? NB? F;NN?L =;OM?M ?>?G; If NB? 

CHN?MNCH;F Q;FF ;H> MOLLIOH>CHA MNLO=NOL?M, L?MOFNCHA CH ; L?>O=NCIH If <IQ?F J?LCMN;FMCM ;H> NCMMO? 

BSJIRC;19, 31.  #FOC> ?R=?MM ;FMI ;ff?=NM NCMMO? J?LfOMCIH <S CH=L?;MCHA CHNL;-;<>IGCH;F JL?MMOL?32, 

>CL?=NFS L?>O=?M NB? ;<MILJNCIH If HONLC?HNM ;H> JLIFIHAM JIMNIJ?L;NCP? CF?OM33, 34. #OLNB?LGIL?, 

?R=?MMCP? fFOC> ;>GCHCMNL;NCIH IL MJF;H=BHC= CM=B?GC; M?=IH>;LS NI BSJIPIF?GC; =;H <INB 

MCAHCfC=;HNFS CGJ;CL CHN?MNCH;F ;H;MNIGINC= B?;FCHA ;H> CH=L?;M? NB? LCME If ;H;MNIGINC= 

>?BCM=?H=?35, 36. 

 

IHNL;IJ?L;NCP?FS, NB? =FCHC=;F H??> If CHfOMCHA CHNL;P?HIOM fFOC>M NI G;CHN;CH HILGIPIF?GC; CM 

DOMNCfC?> <S NB? L?>O=NCIH If NB? CHNL;P;M=OF;L PIFOG? >O? NI <FII> FIMM ;H> NI NB? MBCfNCHA If 

CHNL;P;M=OF;L fFOC>M CHNI NB? CHN?LMNCNC;F MJ;=? >O? NI ;H CH=L?;M?> ?H>IP;M=OF;L J?LG?;<CFCNS 

CH>O=?> <S MOLA?LS (NSJ? II MBCfNCHA). %IQ?P?L, G;CHN;CHCHA HILGIPIF?GC; CM =B;FF?HACHA MCH=? 

=IGGIH =FCHC=;F G?;MOL?M If BSJIPIF?GC; MO=B ;M B?;LN L;N?, <FII> JL?MMOL?, OLCH? IONJON, 

=?HNL;F P?HIOM JL?MMOL? ;H> JOFGIH;LS Q?>A? JL?MMOL? ;L? CH;==OL;N? G?;MOL?M If =;L>C;= 

JL?FI;>37, 38 ;H> fFOC> L?MJIHMCP?H?MM39. DOLCHA F;J;LIM=IJS MOLA?LS CN CM ?P?H GIL? =IGJFC=;N?>, 

;M JH?OGIJ?LCNIH?OG ;H> fL?KO?HN =B;HA?M CH JIMCNCIH =;H MCAHCfC=;HNFS ;ff?=N B?GI>SH;GC= 
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P;LC;<F?M, CH>?J?H>?HNFS fLIG NB? CHNL;P;M=OF;L PIFOG? MN;NOM. 1B?M? =IHMC>?L;NCIHM ;L? 

J;LNC=OF;LFS CGJILN;HN fIL J;NC?HNM OH>?LAICHA A;MNLICHN?MNCH;F MOLA?LS ;M GCHCG;F <FII> FIMM (10-

15% If NB? =CL=OF;NCHA PIFOG?) =;H =;OM? MJF;H=BHC= BSJIJ?LfOMCIH <?fIL? =FCHC=;F MCAHM If 

BSJIPIF?GC; ;L? G;HCf?MN?>24, 30. IN B;M <??H fIOH> NB;N A;MNLC= J?LfOMCIH G?;MOL?> <S NIHIG?NLS 

CM L?>O=?> CH B?;FNBS MO<D?=NM ?RJIM?> NI ;H ;=ON? L?>O=NCIH If 25 NI 30% If NB?CL =CL=OF;NCHA 

PIFOG?, QCNBION G;HCf?MNCHA ;HS =B;HA? CH B?;LN L;N? IL <FII> JL?MMOL?24. 1BCM CH>C=;N?M NB;N NB? 

MN;H>;L> B?GI>SH;GC= P;LC;<F?M OM?> NI AOC>? fFOC> ;>GCHCMNL;NCIH >OLCHA MOLA?LS MO=B ;M B?;LN 

L;N?, <FII> JL?MMOL?, OLCH;LS IONJON ;H> =?HNL;F P?HIOM JL?MMOL? ;L? HIN ;==OL;N? ?HIOAB NI ?;LFS 

>?N?=N MJF;H=BHC= BSJIJ?LfOMCIH40, 41. *IL?IP?L, NB? F;=E If A;MNLICHN?MNCH;F-MJ?=CfC= <CIG;LE?LM 

If MJF;H=BHC= BSJIJ?LfOMCIH, CH=L?;M?M NB? =B;FF?HA? NI ?;LFS >?N?=N <IQ?F CM=B?GC;.  

 

GD#1 ;CGM ;N IJNCGCTCHA CHNL;P;M=OF;L PIFOG? <;M?> IH GIL? I<D?=NCP? G?;MOL?M If 

BSJIPIF?GC; NI ?HMOL? IJNCG;F =;L>C;= IONJON ;H> ILA;H J?LfOMCIH. B;M?> IH NB? #L;HE-0N;LFCHA 

=OLP?, NB? IHFS L?;MIH NI ;>GCHCMN?L CHNL;P?HIOM fFOC>M CM NI CH=L?;M? =;L>C;= JL?FI;> NI ;H ?RN?HN 

NI JLI>O=? ; MCAHCfC=;HN CH=L?;M? CH =;L>C;= IONJON (≥ 10-15%). 1BCM L?KOCL?M =;L>C;= IONJON 

G?;MOL?G?HNM <?fIL? ;H> ;fN?L PIFOG? ?RJ;HMCIH ;H>, QB?H CH>C=;N?>, NB? OM? If CHINLIJ? ;A?HNM 

NI CH=L?;M? GSI=;L>C;F =IHNL;=NCFCNS CH J;NC?HNM QCNB JIIL P?HNLC=OF;L MSMNIFC= fOH=NCIH. DSH;GC= 

CH>C=?M If JL?FI;> MO=B ;M JOFM? JL?MMOL? P;LC;NCIH (--3), MNLIE? PIFOG? P;LC;NCIH (033), ;H> 

MSMNIFC= JL?MMOL? P;LC;NCIH (0-3) ;L? OM?fOF B?GI>SH;GC= CH>C=?M NB;N =;H BCABFS JL?>C=N fFOC> 

L?MJIHMCP?H?MM <?fIL? CHNL;P?HIOM fFOC>M ;L? ;>GCHCMN?L?>.  %IQ?P?L CN GOMN <? ;=EHIQF?>A?> 

NB;N NB? ;==OL;=S If NB?M? CH>C=?M NI JL?>C=N fFOC> L?MJIHMCP?H?MM B;M <??H P;FC>;N?> CH J;L;FST?> 

G?=B;HC=;FFS P?HNCF;N?> J;NC?HNM QCNB ; NC>;F PIFOG? > If 8 GCFFCFCN?LM-1 (CFIAL;G-1, CH MCHOM 

LBSNBG ;H> QCNBION ;H IJ?H NBIL;R IL CH=L?;M?> ;<>IGCH;F JL?MMOL?. 2HfILNOH;N?FS NB?M? 

=IH>CNCIHM ;L? JL?M?HN CH IHFS 53% If NB? J;NC?HNM OH>?LAICHA A?H?L;F ;H?MNB?MC; fIL ;<>IGCH;F 
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MOLA?LS42, ;H> JLI<;<FS ?P?H F?MM >OLCHA F;J;LIM=IJC= MOLA?LS, FCGCNCHA NB? =FCHC=;F ;JJFC=;<CFCNS 

If NB?M? CH>C=?M43-46. IH NB?M? M?NNCHAM ; fFOC> =B;FF?HA? G;S <? ; GIL? P;FO;<F? ;FN?LH;NCP? NI 

JL?>C=N fFOC> L?MJIHMCP?H?MM39, 47.  0?P?L;F GD#1 ;FAILCNBGM B;P? <??H OM?>. 1B?S =;H <? 

MOGG;LCT?> CH NQI =;N?AILC?M: GD#1 ;FAILCNBGM ;CGCHA ;N JL?-?GJNCP?FS G;RCGCT? MNLIE? 

PIFOG? (MNLIE? PIFOG? G;RCGCT;NCIH), ;H> GD#1 ;FAILCNBGM ;CGCHA ;N IJNCGCTCHA MNLIE? 

PIFOG? QB?H =FCHC=;FFS CH>C=;N?> (MNLIE? PIFOG? IJNCGCT;NCIH) (F31u</ 1). 0NO>C?M =IGJ;LCHA 

NB?M? 2 >Cff?L?HN ;JJLI;=B?M ;L? F;=ECHA. 0CGCF;LFS, M?P?L;F HIH-CHP;MCP? =;L>C;= IONJON GIHCNILM 

B;P? <??H OM?> NI AOC>? GD#148, <ON GIMN If NB? ?PC>?H=? ;P;CF;<F? CM <;M?> IH NB? OM? If NB? 

?MIJB;A?;F DIJJF?L ;H> IH JOFM? =IHNIOL ;H;FSMCM49, 50. +IN;<FS, CN B;M <??H MBIQH NB;N CH BCAB-

LCME J;NC?HNM NB? <?H?fCN If OMCHA GD#1 CM CH>?J?H>?HN fLIG NB? NSJ? If B?GI>SH;GC= GIHCNIL 

OM?>2.  IFFIC>M B;P? <??H G;CHFS OM?> NI IJNCGCT? CHNL;P;M=OF;L PIFOG? >OLCHA GD#1. AFNBIOAB 

?RJ?LCG?HN;F MNO>C?M B;P? MBIQH NB;N =IFFIC>M ;L? MOJ?LCIL NI =LSMN;FFIC> ;N CGJLIPCHA G;=LI ;H> 

GC=LI=CL=OF;NILS MJF;H=BHC= J?LfOMCIH51, =FCHC=;F MNO>C?M =IGJ;LCHA GD#1 QCNB =IFFIC> P?LMOM 

GD#1 QCNB =LSMN;FFIC>M B;P? f;CF?> NI L?JLI>O=? NB?M? fCH>CHAM52. -;NC?HNM NL?;N?> QCNB GD#1 

QCNB =LSMN;FFIC>M L?=?CP? GIL? P;MIJL?MMILM53 ;H> CHNL;P?HIOM fFOC>M L?MOFNCHA CH ; AL?;N?L 

JIMNIJ?L;NCP? Q?CABN A;CH52-54. +?P?LNB?F?MM, F;LA? PIFOG?M If =IFFIC>M (2605 GF e 612) =;H 

CGJ;CL =I;AOF;NCIH ;H> CH=L?;M? <FII> FIMM54. 

 

1B? <?H?fC=C;F CGJ;=N If GD#1 IH JIMNIJ?L;NCP? ION=IG?M L?G;CHM =IHNLIP?LMC;F, ?MJ?=C;FFS 

QCNBCH NB? =IHN?RN If ;H "/-55. A L?=?HN G?N;-;H;FSMCM50, CH=FO>CHA 31 L;H>IGCT?> =IHNLIFF?> 

NLC;FM If J;NC?HNM OH>?LAICHA G;DIL MOLA?LS G;CHFS QCNBION ;H "/-, fIOH> NB;N GD#1, QCNB IL 

QCNBION CHINLIJ?M, L?>O=?> NB? HOG<?L If J;NC?HNM QCNB =IGJFC=;NCIHM, MJ?=CfC=;FFS, L?H;F 

CGJ;CLG?HN (/?F;NCP? /CME, // = 0.71, 95%  IHfC>?H=? IHN?LP;F,  I = 0.57 NI 0.90), QIOH> 

CHf?=NCIH (//=0.65, 95% I = 0.50 NI 0.84), L?MJCL;NILS f;CFOL? (//=0.51, 95% I = 0.28 NI 0.93), 
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;H> MBILN?H?> NB? F?HANB If BIMJCN;F MN;S <S ;JJLIRCG;N?FS 1 >;S (4?CABN?> *?;H DCff?L?H=?, 

4*D = -1.16, 95% I= -1.89 NI -1.43). 0CGCF;LFS, NB? L?MOFNM If ;HINB?L G?N;-;H;FSMCM MBIQ?> 

L?>O=NCIH If =;L>CIP;M=OF;L =IGJFC=;NCIHM (,>>M /;NCI, ,/=0.54, 95% I = 0.38 NI 0.76, 

J=0.0005) ;H> ;LLBSNBGC;M (,/=0.54, 95% I=0.35 NI 0.85, J=0.007)56. %IQ?P?L, fIOL 

=IHM?=ONCP? MNO>C?M57-60, G;CHFS =IH>O=N?> CH NB? =IHN?RN If ;H "/-, ;H> CH=FO>CHA 2 F;LA? 

GOFNC=?HN?L / 1M58 59, >C> HIN =IHfCLG NB?M? fCH>CHAM. IN GCABN <? JIMMC<F? NB;N NB? <?H?fCNM 

I<M?LP?> CH J;NC?HNM NL?;N?> QCNB GD#1 ;H> L?JILN?> CH NB? ?;LFS MNO>C?M GCABN <? IffM?N <S 

;>P;H=?G?HN If J?LCIJ?L;NCP? ;H> MOLAC=;F =;L? ;H> ; GIL? DO>C=CIOM OM? CHNL;P?HIOM fFOC>M, ;M 

L?JL?M?HN?> <S NB? "/- ;JJLI;=B. +?P?LNB?F?MM, GD#1 GCABN MNCFF <? <?H?fC=C;F CH J;NC?HNM 

OH>?LAICHA BCAB-LCME MOLA?LS (;MMI=C;N?> QCNB F;LA? fFOC> MBCfNM ;H> QCNB ?RN?HMCP? <FII> FIMM 

(?R. > 7GCFFCFCN?LM-1 (CFIAL;G-1), IL CH BCAB-LCME J;NC?HNM1, 2, 10-14.  

 

"P?H NBIOAB ?RJ?LCG?HN;F NLC;FM51 ;H> CH=IH=FOMCP? =FCHC=;F ?PC>?H=?20, 61-63 B;P? MOAA?MN?> NB;N 

GD#1 GCABN ;==?F?L;N? NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS ;H> L?>O=? NB? 

CH=C>?H=? If --,I, NB? LIF? NB;N GD#1 =;H B;P? CH ;NN?HO;NCHA JIMNIJ?L;NCP? A;MNLICHN?MNCH;F 

>SMfOH=NCIH L?G;CHM OH=?LN;CH, ?MJ?=C;FFS CH NB? =IHN?RN If ;>P;H=?> J?LCIJ?L;NCP? =;L?.  B;M?> 

IH NBCM =IHMC>?L;NCIHM, NB? I<D?=NCP?M If NBCM >I=NIL;F NB?MCM ;L? 1) L?PC?QCHA NB? ?PC>?H=? 

MOJJILNCHA NB? OM? If GD#1 NI f;=CFCN;N? NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS 

NBLIOAB ; MSMN?G;NC= L?PC?Q If NB? FCN?L;NOL? ;H> G?N;-;H;FSMCM, 2) CHP?MNCA;NCHA QB?NB?L 

CHNL;IJ?L;NCP? GD#1 =IGJ;L?> NI NL;>CNCIH;F fFOC> ;>GCHCMNL;NCIH =;H L?>O=? NB? CH=C>?H=? If 

--,I ;fN?L F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "/-, 3) >?N?LGCHCHA NB? ?ff?=NM If 

GD#1 IH MO<-FCHAO;F GC=LI=CL=OF;NCIH, ;M  ; MOLLIA;N? G?;MOL? If MJF;H=BHC= NCMMO? J?LfOMCIH.  
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“Meta-analysis  f the effect  f g al-directed therapy  n b wel functi n after abd minal 

surgery” 

 

-O<FCMB?> CH NB? BLCNCMB DIOLH;F If MOLA?LS: 

 GIG?T-ITKOC?L>I ' , #?F>G;H )0,  ;LFC #, B;F>CHC G. *?N;-;H;FSMCM If NB? ?ff?=N If AI;F-

>CL?=N?> NB?L;JS IH <IQ?F fOH=NCIH ;fN?L ;<>IGCH;F MOLA?LS. 1B? BLCNCMB DIOLH;F If MOLA?LS. 2015 

*;S;102(6):577-89. -O<*?> -*ID: 25759947. 

 

 

 

 

-B. D "RJ?LCG?HN;F 0OLA?LS 

'O;H  . G[G?T-ITKOC?L>I, *D 

0OJ?LPCMILM: G;<LC?F? B;F>CHC *D, *.0=; )C;H? #?F>G;H, *D 
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(2/<a:C (GDF() 98 t2/ </-9v/<C 90 ,9A/6 0u8-t398 a0t/< a,.9738a6 =u<1/<C 

 

%</a7,6/ 

 

4BCF? CN CM Q?FF ?MN;<FCMB?> NB;N ;PIC>CHA CHNL;P?HIOM fFOC> ?R=?MM31 ;H> MJF;H=BHC= 

BSJIJ?LfOMCIH30 ;NN?HO;N? <IQ?F >SMfOH=NCIH, NB? <?H?fC=C;F CGJ;=N If GD#1 IH JIMNIJ?L;NCP? 

A;MNLICHN?MNCH;F fOH=NCIH L?G;CHM NI <? JLIP?H, MJ?=CfC=;FFS CH NB? =IHN?RN If ;H "/-.  

 

AHCG;F MNO>C?M51  ;H> MG;FF / 1M61-63 B;P? MOAA?MN?> NB;N AOC>CHA fFOC> NB?L;JS QCNB I<D?=NCP? 

G?;MOL?M If BSJIPIF?GC; =;H ;==?F?L;N? L?=IP?LS If <IQ?F fOH=NCIH ;H> L?>O=? A;MNLICHN?MNCH;F 

=IGJFC=;NCIHM5, 20, J?LB;JM <S FCGCNCHA NB? LCME If <IQ?F ?>?G; IL MJF;H=BHC= BSJIJ?LfOMCIH. 

%IQ?P?L, NB? L?MOFNM If NB?M? MNO>C?M ;L? CH=IH=FOMCP?, ;H> M?P?L;F G?NBI>IFIAC=;F FCGCN;NCIHM 

H??> NI <? =IHMC>?L?>. #CLMN, GIMN If NB? / 1M Q?L? OH>?LJIQ?L?>, ;M NB? L?=IP?LS If <IQ?F 

fOH=NCIH Q;M GIMNFS L?JILN?> ;M ; M?=IH>;LS ION=IG?53, 61-63, 66, 67. 0?=IH>, A;MNLICHN?MNCH;F 

?H>JICHNM OM?> NI ;MM?MM A;MNLICHN?MNCH;F fOH=NCIH Q?L? >Cff?L?HN <?NQ??H NB? MNO>C?M, ;M Q?FF ;M 

NB? >?fCHCNCIH If --,I, L?MOFNCHA >CffC=OFN NI >?N?LGCH? NB? =FCHC=;F CGJ;=N If GD#1. 1BCL>, 

=FCHC=;F MNO>C?M L?JILNCHA JIMCNCP? L?MOFNM =IGJ;L?> GD#1 QCNB fFOC> L?ACG?HM NB;N CH=FO>?> NB? 

;>GCHCMNL;NCIH If F;LA? PIFOG?M If =LSMN;FFIC>M, ;H> NBCM =IOF> B;P? H?A;NCP?FS ;ff?=N?> NB? 

L?=IP?LS If <IQ?F fOH=NCIH CH J;NC?HNM If NB? =IHNLIF ALIOJ61-63, 66, 67. IH f;=N, L?=?HN / 1M 

=IGJ;LCHA GD#1 QCNB GIL? L;NCIH;F ;H> ?PC>?H=?-<;M?> fFOC> L?ACG?HM, f;CF?> NI >?GIHMNL;N? 

NB? fILG?L <?H?fCNM. ,f HIN?, NBIM? CHCNC;F <?H?fCNM If GD#1 Q?L? GIMNFS M??H CH J;NC?HNM 

OH>?LAICHA GI>?L;N?-G;DIL MOLA?LS61, 63. #CH;FFS, GIMN If NB? MNO>C?M Q?L? =IH>O=N?> CH ;H 

OHMN;H>;L>CT?> =FCHC=;F M?NNCHA, ;H> M?P?L;F J?LCIJ?L;NCP? =IHfIOH>CHA f;=NILM GCABN B;P? ;ff?=N?> 
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<IQ?F fOH=NCIH, CH>?J?H>?HNFS fLIG NB? NSJ? If fFOC> L?ACG?H L?=?CP?>. 4B?H NB? ?ff?=N If GD#1 

IH NB? L?=IP?LS If <IQ?F fOH=NCIH Q;M ?P;FO;N?> CH NB? =IHN?RN If ;H "/-, QBC=B CH=FO>?M M?P?L;F 

MN;H>;L>CT?> J?LCIJ?L;NCP? CHN?LP?HNCIHM NB;N B;P? MBIQH NI ;==?F?L;N? NB? L?=IP?LS If <IQ?F 

fOH=NCIH, NB?M? fCH>CHAM Q?L? J;LNC;FFS =IHfCLG?>68.  

 

IH FCABN If NB?M? M?P?L;F G?NBI>IFIAC=;F FCGCN;NCIHM ;H> =IHNLIP?LMC;F ?PC>?H=?, ?MN;<FCMBCHA NB? 

?R;=N LIF? If GD#1 CH ;NN?HO;NCHA JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH ;fN?L ;<>IGCH;F 

MOLA?LS CM Q;LL;HN?>. AM fCLMN MN?J, ; MSMN?G;NC= L?PC?Q ;H> G?N;-;H;FSMCM If =FCHC=;F NLC;FM 

L?JILNCHA NB? ?ff?=N If CHNL;IJ?L;NCP? GD#1 IH NB? L?=IP?LS If <IQ?F fOH=NCIH Q;M J?LfILG?>. 

 FCHC=;F NLC;FM Q?L? ;FMI ALIOJ?> <;M?> IH NB? NSJ? If MOLA?LS, JL?IJ?L;NCP? LCME MNL;NCfC=;NCIH, ;H> 

IH NB? JL?M?H=? If ; J?LCIJ?L;NCP? "/-M.  
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Meta-analysis  f the effect  f g al-directed therapy  n b wel functi n after abd minal 

surgery 

 

Intr ducti n 

G.sAro6;A2sA6;.9 1Fs3B;0A6o; 6s 0o::o;9F o/s2rC21 .3A2r ./1o:6;.9 sBr42rF 6; A52 ./s2;02 o3 

=osAo=2r.A6C2 0o:=960.A6o;s69. Nor:.9 4.sAro6;A2sA6;.9 3B;0A6o; 6s .; 2ss2;A6.9 =r2r2qB6s6A2 Ao 

2;sBr2 2.r9F =osAo=2r.A6C2 32216;4, D5605 5.s /22; =roC2; Ao /2 s.32 .;1 /2;23606.970 .;1 6s 

0Brr2;A9F r20o::2;121 .3A2r ./1o:6;.9 sBr42rF10, 12-14, 70-73.  ;./696AF Ao Ao92r.A2 or.9 6;A.82 

=ro9o;4s 5os=6A.9 sA.F74, .s Ao92r.;02 o3 or.9 162A 6s . D299-r20o4;6G21 5os=6A.9 16s05.r42 0r6A2r6o; 

.3A2r ./1o:6;.9 sBr42rF75. 

D2s=6A2 A52 6:=roC2:2;As F629121 /F 2;5.;021 r20oC2rF =ro4r.:s, =osAo=2r.A6C2 4.sAro6;A2sA6;.9 

1Fs3B;0A6o; sA699 r2:.6;s . 096;60.99F r292C.;A =ro/92: 3o99oD6;4 ./1o:6;.9 sBr42rF14, 76, 77. 

PosAo=2r.A6C2 4.sAro6;A2sA6;.9 1Fs3B;0A6o; 6s 612;A63621 /F sF:=Ao:s sB05 .s ;.Bs2., Co:6A6;4, 

./1o:6;.9 16sA2;s6o;, 6;Ao92r.;02 o3 or.9 162A, .;1 ./s2;02 o3 39.ABs or /oD29 :oA6o;, .;1 6s 

0o::o;9F r2=orA21 .s =r6:.rF =osAo=2r.A6C2 692Bs78. Pr6:.rF =osAo=2r.A6C2 692Bs 5.s /22; 

2sA6:.A21 Ao /Br12; A52 52.9A50.r2 sFsA2: 6; A52 U)A /F .==roE6:.A29F $750 :6996o; Ao $1 

/6996o; .;;B.99F79 (.==roE6:.A29F €600 L 800 :6996o;), .;1 =ro9o;4s 5os=6A.9 sA.F80. 

*52 =.A5o42;2s6s o3 =osAo=2r.A6C2 4.sAro6;A2sA6;.9 1Fs3B;0A6o; 6s :B9A63.0Aor6.9, .;1 :.;F 

=2r6o=2r.A6C2 3.0Aors 0.; 6;39B2;02 6As s2C2r6AF .;1 1Br.A6o;69. A12qB.A2 =2r6o=2r.A6C2 39B61 

:.;.42:2;A =9.Fs . 0r6A60.9 ro92, .s 39B61 oC2r9o.1 .;1 :2s2;A2r60 5F=o=2r3Bs6o; 0.Bs21 /F 

5F=oCo92:6. 5.C2 . ;24.A6C2 6:=.0A o; A52 r20oC2rF o3 /oD29 3B;0A6o;5, 31. Go.9-16r20A21 A52r.=F 
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(GD*) .6:s Ao o=A6:6G2 or4.; =2r3Bs6o; Ao .0562C2 =r212A2r:6;21 52:o1F;.:60 4o.9s, .;1 5.s 

/22; s5oD; Ao 120r2.s2 A52 92;4A5 o3 5os=6A.9 sA.F .;1 =osAo=2r.A6C2 0o:=960.A6o;s, 2s=206.99F 6; 

5645-r6s8 =.A62;As B;12r4o6;4 :.7or ./1o:6;.9 sBr42rF5, 81, 82. EC612;02 3ro: 2E=2r6:2;A.9 

sAB162s51, 83 .;1 s:.99 096;60.9 Ar6.9s62, 63, 67 sB442sAs A5.A GD* :645A 3.0696A.A2 A52 r20oC2rF o3 /oD29 

3B;0A6o; .3A2r :.7or ./1o:6;.9 sBr42rF. A 3BrA52r 0o;s612r.A6o; 6s A52 6:=.0A o3 GD* 6; A52 

0o;A2EA o3 2;5.;021 r20oC2rF =ro4r.:s. 

*52 .6: o3 A56s :2A.-.;.9Fs6s D.s Ao 12A2r:6;2 A52 23320A o3 6;Ar.o=2r.A6C2 GD* o; r20oC2rF o3 

/oD29 3B;0A6o; 6; =.A62;As B;12r4o6;4 2920A6C2 ./1o:6;.9 sBr42rF. 

Meth ds 

Systematic literature search 

*52 05.r.0A2r6sA60s o3 A56s sFsA2:.A60 r2C62D .;1 :2A.-.;.9Fs6s D2r2 1236;21 3o99oD6;4 A52 P CO 

(=.A62;A/=ro/92:, 6;A2rC2;A6o;, 0o:=.r6so;, oBA0o:2s) sAr.A24F84, 85. *52 o/720A6C2 D.s Ao 2C.9B.A2 

A52 23320A o3 GD* ( ) o; /oD29 3B;0A6o; (O) 0o:=.r21 D6A5 oA52r 39B61 .1:6;6sAr.A6o; sAr.A2462s 

(C), 1Br6;4 2920A6C2 ./1o:6;.9 sBr42r62s (P), /F :2.;s o3 . sFsA2:.A60 r2C62D o3 A52 96A2r.ABr2 

.;1 :2A.-.;.9Fs6s. 

A sFsA2:.A60 s2.r05 o3 $ED# NE, E:/.s2, A52 Co05r.;2 #6/r.rF .;1 PB/$21 D.s =2r3or:21 

6;09B16;4 :2160.9 sB/720A 52.16;4s ($2)H) A2r:s .sso06.A21 D6A5 GD*, sB05 .s :o;6Aor6;4 

12C602s, =5Fs6o9o460.9 :2A5o1s, =.r.:2A2rs 2:=9oF21 Ao 4B612 39B61 .1:6;6sAr.A6o; .;1 A52 AF=2s 

o3 39B61 Bs21. *52 r2sB9As D2r2 0o:/6;21 D6A5 $2)H A2r:s r29.A21 Ao sBr460.9 =ro021Br2s 6; 

./1o:6;.9 .;1 1642sA6C2 sBr42rF (AppendixS1, sB==orA6;4 6;3or:.A6o;). No 9.;4B.42 r2sAr60A6o;s 

D2r2 Bs21. 
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Inclusi n and exclusi n criteria 

)AB162s D2r2 6;09B121 63 A52F D2r2: r.;1o:6G21 096;60.9 Ar6.9s or 0o5orA sAB162s, =2r3or:21 

/2AD22; J.;B.rF 1989 .;1 JB;2 2013 (A52 9oD2r 96:6A o3 A56s A6:2 3r.:2 D.s 05os2; /20.Bs2 A52 

0o;02=A o3 GD* sA.rA21 Ao .==2.r 6; A52 :2160.9 96A2r.ABr2 .roB;1 A5.A F2.r86-88), 6; =.A62;As 

B;12r4o6;4 2920A6C2 ./1o:6;.9 .;1 1642sA6C2 sBr42rF; sAB162s A5.A Bs21 .; o/720A6C2 =5Fs6o9o460.9 

=.r.:2A2r oA52r A5.; Br6;.rF oBA=BA, BP .;1 52.rA r.A2 .s . 4o.9 Ao 4B612 6;Ar.o=2r.A6C2 39B61 

.1:6;6sAr.A6o; D6A5 or D6A5oBA 6;oAro=2s. P.A62;As B;12r4o6;4 2:2r42;0F sBr42rF D2r2 2E09B121. 

Study selecti n and validity assessment 

*Do .ss2ssors 6;12=2;12;A9F 2C.9B.A21 A52 qB.96AF o3 A52 r2Ar62C21 sAB162s, .s 6;160.A21 /F A52 

Co05r.;2 H.;1/oo889 (Co05r.;2 Co99./or.A6o;Ms Aoo9 3or .ss2ss6;4 r6s8 o3 /6.s 6; r.;1o:6G21 

096;60.9 Ar6.9s .;1 A52 Aoo9 Ao .ss2ss r6s8 o3 /6.s 6; 0o5orA sAB162s). H645- .;1 9oD-qB.96AF Ar6.9s 

D2r2 ;oA 1236;21 a priori. D2A.6921 0r6A2r6. 3or 7B14:2;As ./oBA A52 r6s8 o3 /6.s (5645, B;02rA.6; or 

9oD) 3or 2.05 o3 A52 6A2:s 96sA21 6; A52 Co05r.;2 Co99./or.A6o;Ms Aoo989 D2r2 3o99oD21 Ao 

12A2r:6;2 D5605 sAB162s Ao 6;09B12 6; A52 .;.9Fs6s. B.s21 o; A52s2 0r6A2r6., o;9F Ar6.9s A5.A D2r2 

0o;s612r21 6;12=2;12;A9F /F A52 .ss2ssors Ao /2 o3 5645 qB.96AF D2r2 6;09B121. A;F 16s.4r22:2;A 

D.s r2so9C21 /F o=2; 16s0Bss6o;89. *52 6;A2r-r.A2r r296./696AF Ao 12A2r:6;2 A52 qB.96AF o3 A52 

29646/92 sAB162s D.s 0.90B9.A21 Bs6;4 A52 κ (8.==.) sA.A6sA6090. 

Data extracti n 

D.A. 2EAr.0A6o; D.s .0562C21 /F :2.;s o3 . =ro 3or:.. *52 3o99oD6;4 1.A. D2r2 2EAr.0A21: 36rsA 

.BA5or, F2.r o3 =B/960.A6o;, AoA.9 ;B:/2r o3 =.A62;As, ;B:/2r o3 =.A62;As =2r Ar2.A:2;A 4roB=, AF=2 

o3 sBr42rF, AF=2 o3 GD*, AF=2 o3 6;A2rC2;A6o; r2026C21 6; A52 0o;Aro9 4roB=, =r6:.rF oBA0o:2, 
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.;1 :2.sBr2s Ao 2sA6:.A2 /oD29 3B;0A6o;. BoD29 3B;0A6o; :2.sBr2s 6;09B121 D2r2: A6:2 Ao 36rsA 

39.ABs, A6:2 Ao 36rsA /oD29 :oA6o;, A6:2 Ao Ao92r.A2 or.9 162A, =osAo=2r.A6C2 ;.Bs2. .;1 Co:6A6;4, 

.;1 A52 6;0612;02 o3 =r6:.rF =osAo=2r.A6C2 692Bs. *52 :.6; .BA5ors o3 A52 s2920A21 .rA6092s D2r2 

0o;A.0A21 .;1 .s821 3or .116A6o;.9 1.A. o; /oD29 3B;0A6o; or 6;3or:.A6o; ./oBA 39B61 

:.;.42:2;A D52; ;oA r2=orA21. 

Statistical analysis 

)A.A6sA60.9 .;.9Fs6s D.s =2r3or:21 o;9F D52; 6A D.s =oss6/92 Ao 09BsA2r .A 92.sA ADo sAB162s A5.A 

r2=orA21 A52 s.:2 /oD29 3B;0A6o; :2.sBr2, Bs6;4 (2C62D $.;.42r C2rs6o; 5.2 so3AD.r2 

(Co05r.;2 Co99./or.A6o;, *52 Nor160 Co05r.;2 C2;Ar2, Co=2;5.42;, D2;:.r8). -52; ;oA 

r2=orA21, :2.; (sA.;1.r1 12C6.A6o;, s.1.) C.9B2s D2r2 0.90B9.A21 3ro: A52 :216.; (6;A2rqB.rA692 

r.;42, 6.q.r.), Bs6;4 A52 :2A5o1 12s0r6/21 /F HoGo et al.91 *52 r2sB9As o3 sAB162s A5.A 0o:=.r21 

:B9A6=92 4roB=s Bs6;4 GD* D2r2 =oo921, 2:=9oF6;4 A52 3or:B9. 12s0r6/21 6; A52 Co05r.;2 

H.;1/oo889. D.A. D2r2 r2=orA21 .s r6s8 16332r2;02 ((D) D6A5 95 =2r 02;A 0o;3612;02 6;A2rC.9 (0.6.) 

63 A52 6;0612;02 o3 A52 r2=orA21 oBA0o:2 D.s G2ro, .s A52 o11s r.A6o (O() D6A5 95 =2r 02;A 0.6. 3or 

1605oAo:oBs oBA0o:2s, .;1 .s A52 D2645A21 :2.; 16332r2;02 (-$D) D6A5 95 =2r 02;A 0.6. 3or 

0o;A6;BoBs oBA0o:2s89. O(s .;1 (Ds D2r2 0.90B9.A21 Bs6;4 $.;A29LH.2;sG29 :o129s, .;1 -$D 

Bs6;4 A52 42;2r60 6;C2rs2 o3 C.r6.;02 :2A5o1. H2A2ro42;26AF D.s :2.sBr21 Bs6;4 A52 I2 sA.A6sA6089 

(92ss A5.; 25 =2r 02;A, 9oD 52A2ro42;26AF; 25L50 =2r 02;A, :o12r.A2 52A2ro42;26AF; :or2 A5.; 50 

=2r 02;A, 5645 52A2ro42;26AF).  ; .116A6o;, . χ2 .;.9Fs6s 3or 52A2ro42;26AF D.s =2r3or:21 .;1 P< 

0.100 D.s s2A Ao 12A2r:6;2 s64;6360.;0289. OBA0o:2s D6A5 :o12r.A2 .;1 5645 52A2ro42;26AF D2r2 

.;.9FG21 Bs6;4 . r.;1o:-23320As :o129, D52r2.s . 36E21-23320A :o129 D.s Bs21 3or oBA0o:2s 

D6A5 9oD 52A2ro42;26AF89. 
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A sB/4roB= .;.9Fs6s D.s =9.;;21 a priori .;1 =2r3or:21, D52; =oss6/92, /F 09BsA2r6;4 A52 

sAB162s .00or16;4 Ao D52A52r or ;oA A52F D2r2 =2r3or:21 6; A52 0o;A2EA o3 .; 2;5.;021 r20oC2rF 

=ro4r.: or 6; 5645-r6s8 =.A62;As. H645-r6s8 =.A62;As D2r2 1236;21 .s r2=orA21 =r2C6oBs9F2, 92 or, 63 

.2ro/60.99F B;36A, /F .; .;.2ro/60 A5r2s5o91 o3 /2AD22; 8.0 .;1 10.9 :9 oEF42; =2r 84 =2r :6;64, 

or, 6; =.A62;As B;12r4o6;4 sBr42rF, A5os2 D6A5 .;A606=.A21 /9oo1 9oss 4r2.A2r A5.; 500 :963. For A52 

=Br=os2 o3 A56s 6;C2sA64.A6o;, .; 2;5.;021 r20oC2rF =ro4r.: D.s 0o;36r:21 D52; A52 .BA5ors 

r2=orA21 .A 92.sA s2C2; =2r6o=2r.A6C2 292:2;As o3 .; 2;5.;021 r20oC2rF =ro4r.: 6; A52 sAB1F93, 94. 

OA52r sB/4roB= .;.9Fs2s D2r2 .9so =9.;;21 a priori Ao 2sA./96s5 A52 23320A o3 A5or.060 2=61Br.9 

.;.942s6., AF=2 o3 sBr42rF .;1 9.=.ros0o=60 sBr42rF o; r20oC2rF o3 /oD29 3B;0A6o;. *52 Co9B:2 

.;1 A52 AF=2 o3 6;Ar.o=2r.A6C2 6;Ar.C2;oBs 39B61s Bs21 6; 2.05 sAB1F D2r2 .;.9FG21 6; =.A62;As 

Ar2.A21 .;1 ;oA Ar2.A21 D6A5 GD*. D.A. D2r2 r2=orA21 .s D2645A21 :2.; (s.1.), .;1 0o:=.r21 

Bs6;4 ADo 6;12=2;12;A-s.:=92s B;=.6r21 t A2sA D6A5 . ADo-A.6921 sA.A6sA60.9 s64;6360.;02 92C29 s2A 

.A P<0.050. A s2;s6A6C6AF .;.9Fs6s D.s =2r3or:21 Ao 12A2r:6;2 A52 23320A o3 sAB162s D6A5 .; 

B;092.r r6s8 o3 /6.s or A52 =r2s2;02 o3 oA52r soBr02s o3 /6.s. PB/960.A6o; /6.s D.s 12A2r:6;21 /F 

C6sB.9 .ss2ss:2;A o3 3B;;29 =9oAs. 

Results 

*52 s2.r05 612;A63621 27842 r20or1s; 139 .rA6092s D2r2 s0r22;21 .3A2r r2:oC.9 o3 1B=960.A2s .;1 

34 =.=2rs D2r2 0o;s612r21 3or 29646/696AF (Figure. 1). F63A22; sAB162s D2r2 2E09B121 /20.Bs2 .99 

=.A62;As D2r2 Ar2.A21 D6A5 GD*, .;1 s6E D2r2 2E09B121 /20.Bs2 o3 9oD qB.96AF (Supplementary 

material B and C). OC2r.99, 13 r.;1o:6G21 096;60.9 Ar6.9s53, 57, 61-64, 66, 67, 95-99 D2r2 s2920A21 3or 

.;.9Fs6s (Table 1). *52 κ sA.A6sA60 s5oD21 sB/sA.;A6.9 .4r22:2;A /2AD22; A52 .ss2ssors (κ = 0.6, P 

< 0.001), .;1 16s.4r22:2;A D.s 3oB;1 3or o;9F s6E o3 A52 34 sAB162s 0o;s612r21 3or 29646/696AF. 
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Study characteristics 

A AoA.9 o3 1399 =.A62;As D2r2 6;09B121 6; A52 .;.9Fs6s; 704 =.A62;As r2026C21 GD* .;1 695 161 ;oA. 

BoD29 3B;0A6o; D.s A52 =r6:.rF oBA0o:2 6; o;9F o;2 sAB1F61, .;1 /oD29 3B;0A6o; :2.sBr2s D2r2 

r2=orA21 6;0o;s6sA2;A9F (Table 2). P2r6o=2r.A6C2 0.r2 6; A52 6;09B121 sAB162s 6s r2=orA21 6; Table 3. 

Outc mes 

 ;Ar.o=2r.A6C2 GD* s5orA2;21 A52 A6:2 Ao A52 36rsA /oD29 :oA6o; (-$D −0.67, 95 =2r 02;A 0.6. 

−1.23 Ao −0.11; P = 0.020) .;1 A52 A6:2 Ao Ao92r.A2 or.9 6;A.82 (-$D −0.95, −1.81 Ao −0.10; P = 

0.030), .;1 120r2.s21 A52 6;0612;02 o3 =osAo=2r.A6C2 ;.Bs2. .;1 Co:6A6;4 ((D −0.15, −0.26 Ao 

−0.03; P = 0.010). GD* 161 ;oA .3320A A52 6;0612;02 o3 =r6:.rF =osAo=2r.A6C2 692Bs ((D −0.02, 

−0.10 Ao 0.06; P = 0.560) or A6:2 Ao A52 36rsA 39.ABs (-$D −0.41, −0.85 Ao 0.04; P = 0.070) 

(Figure. 2). FB;;29 =9oA .sF::2ArF 0oB91 ;oA /2 A2sA21 .s A52 ;B:/2r o3 sAB162s 3or 2.05 

4.sAro6;A2sA6;.9 oBA0o:2 D.s 92ss A5.; A2;89. ,6sB.9 6;s=20A6o; o3 3B;;29 =9oAs 161 ;oA s5oD :.7or 

.sF::2Ar62s 6; A52 16sAr6/BA6o; o3 Ar6.9s. 

Sensitivity analysis 

-52; A52 .;.9Fs6s D.s r2=2.A21 2E09B16;4 sAB162s D52r2 A52 6;A2rC2;A6o; D.s 2EA2;121 6; A52 

=osAo=2r.A6C2 =2r6o1 3or . :.E6:B: o3 24 5 .3A2r sBr42rF96, 99, 100, .;1 A5os2 D6A5 B;092.r r6s8 o3 

/6.s (A52 =r6:.rF oBA0o:2 r2=orA21 o; C96;60.9*r6.9s.4oC 161 ;oA 0orr2s=o;1 Ao A52 =r6:.rF oBA- 

0o:2 r2=orA21 6; A52 sAB1F; NC*0081615397), 6;Ar.o=2r.A6C2 GD* s5orA2;21 A52 A6:2 Ao Ao92r.A2 

or.9 6;A.82 (-$D −1.18, −2.03 Ao −0.33; P = 0.006) (Figure. 3), /BA 161 ;oA s5orA2; A52 A6:2 Ao 

A52 36rsA /oD29 :oA6o; (-$D −0.82, −1.76 Ao 0.11; P = 0.080) or A52 A6:2 Ao A52 36rsA 39.ABs 

(-$D −0.29, −0.78 Ao 0.20; P = 0.240). )6:69.r9F, GD* 161 ;oA r21B02 A52 6;0612;02 o3 =r6:.rF 
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=osAo=2r.A6C2 692Bs ((D −0.02, −0.10 Ao 0.06; P = 0.560) or =osA- o=2r.A6C2 ;.Bs2. .;1 Co:6A6;4 

(O( 0.49, 0.15 Ao 1.64; P = 0.250). 

Subgr up analysis 

Perioperati e care and reco ery of bowel function 

*2; sAB162s53, 61-63, 66, 67, 95-97, 99 D2r2 0o;1B0A21 D6A5oBA .; 2;5.;021 r20oC2rF =ro4r.:.  ; A52 

./s2;02 o3 .; 2;5.;021 r20oC2rF =ro4r.:, GD* s5orA2;21 A52 A6:2 Ao Ao92r.A2 or.9 6;A.82 (-$D 

−1.16, −2.11 Ao −0.22; P = 0.020), A6:2 Ao A52 36rsA /oD29 :oA6o; (-$D −0.92, −1.54 Ao −0.29; P 

= 0.004), .;1 A52 6;0612;02 o3 =osA-o=2r.A6C2 ;.Bs2. .;1 Co:6A6;4 ((D −0.15, −0.26 Ao −0.03; P 

= 0.010) (Figure. 4), /BA 161 ;oA s5orA2; A52 A6:2 Ao A52 36rsA 39.ABs (-$D −0.53, −1.09 Ao 0.03; 

P = 0.060) or A52 6;0612;02 o3 =r6:.rF =osAo=2r.A6C2 692Bs ((D −0.03, −0.10 Ao 0.04; P = 0.410). 

*5r22 sAB162s57, 64, 98 D2r2 0o;1B0A21 6; . 0o;A2EA o3 .; 2;5.;021 r20oC2rF =ro4r.:. )B/4roB= 

.;.9Fs6s Ao 2sA./96s5 A52 6;39B2;02 o3 A52s2 =ro4r.:s o; r20oC2rF o3 /oD29 3B;0A6o; D.s =oss6/92 

3or o;9F ADo sAB162s57, 98 r2=orA6;4 A52 6;0612;02 o3 =r6:.rF =osAo=2r.A6C2 692Bs. -52; GD* D.s 

Bs21 6; A52 0o;A2EA o3 .; 2;5.;021 r20oC2rF =ro4r.: 6A 161 ;oA r21B02 A52 6;0612;02 o3 =r6:.rF 

=osAo=2r.A6C2 692Bs (O( 1.40, 0.50 Ao 3.88; P = 0.520). 

High-risk patients and reco ery of bowel function 

F6C2 sAB162s61, 63, 64, 95, 99 2C.9B.A21 A52 23320A o3 6;Ar.o=2r.A6C2 GD* o; =osAo=2r.A6C2 oBA0o:2s 6; 

5645-r6s8 =.A62;As. GD* 161 ;oA .3320A A52 A6:2 Ao 36rsA 39.ABs (-$D −0.39, −1.12 Ao 0.34; P = 

0.300), A6:2 Ao A52 36rsA /oD29 :oA6o; (-$D −0.58, −1.33 Ao 0.17; P = 0.130) or A6:2 Ao Ao92r.A2 

or.9 6;A.82 (-$D −0.59, −1.92 Ao 0.75; P = 0.390), /BA 6A 161 r21B02 A52 6;0612;02 o3 =osA- 

o=2r.A6C2 ;.Bs2. .;1 Co:6A6;4 (O( 0.27, 0.13 Ao 0.57; P<0.001). 
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Colorectal surgery and reco ery of bowel function 

F6C2 sAB162s57, 62, 64, 67, 98 D2r2 =2r3or:21 6; =.A62;As B;12r4o6;4 0o9or20A.9 sBr42rF.  ;Ar.o=2r.A6C2 

GD* s5orA2;21 A6:2 Ao Ao92r.A2 or.9 6;A.82 (-$D −1.02, −1.52 Ao −0.51; P<0.001) .;1 A6:2 Ao 

A52 36rsA /oD29 :oA6o; (-$D −1.00, −1.65 Ao −0.35; P = 0.002) (Forest plot, supplementary 

material D), /BA 161 ;oA r21B02 A52 6;0612;02 o3 =r6:.rF =osAo=2r.A6C2 692Bs (O( 1.40, 0.50 Ao 

3.88; P = 0.520). 

A sB/4roB= .;.9Fs6s Ao 2sA./96s5 A52 23320A o3 A5or.060 2=61Br.9 .;.942s6. .;1 9.=.ros0o=60 

sBr42rF o; r20oC2rF o3 /oD29 3B;0A6o; D.s ;oA 32.s6/92. P.A62;As r2026C21 . 4r2.A2r Co9B:2 o3 

0o99o61s (P<0.001), /BA . s:.992r Co9B:2 o3 0rFsA.99o61s (P<0.001) D52; . GD* sAr.A24F D.s 

.1o=A21 (Table 4). 

Discussi n 

*52 r2sB9As o3 A56s :2A.-.;.9Fs6s s5oD A5.A 6;Ar.o=2r.A6C2 GD* s5orA2;s A52 A6:2 Ao A52 36rsA 

/oD29 :oA6o;, A52 A6:2 Ao r2sB:2 or.9 6;A.82, .;1 A52 6;0612;02 o3 =osA-o=2r.A6C2 ;.Bs2. .;1 

Co:6A6;4 .3A2r ./1o:6;.9 sBr42rF. *52 A6:2 Ao 36rsA 39.ABs .;1 A52 6;0612;02 o3 =r6:.rF =osA- 

o=2r.A6C2 692Bs D2r2 ;oA .3320A21 /F GD*. -52; A52 .;.9Fs6s D.s r2=2.A21 /F 2E09B16;4 sAB162s 

D6A5 r6s8 o3 /6.s .;1 sAB162s D6A5 B;092.r r6s8 o3 /6.s, GD* s5orA2;21 A52 A6:2 Ao r2sB:2 or.9 

6;A.82 /BA 161 ;oA 6:=.0A o; oA52r 4.sAro6;A2sA6;.9 oBA0o:2 :2.sBr2s. A9A5oB45 GD* D.s 

0o:=.r21 D6A5 16332r2;A 39B61 r246:2;s, =.A62;As Ar2.A21 D6A5 GD* r2026C21 . 4r2.A2r Co9B:2 o3 

6;Ar.C2;oBs 0o99o61 .;1 s:.992r Co9B:2 o3 0rFsA.99o61s 0o:=.r21 D6A5 =.A62;As ;oA Ar2.A21 D6A5 

GD*. 

A12qB.A2 4.sAro6;A2sA6;.9 3B;0A6o; 6s .; 2ss2;A6.9 =r2- r2qB6s6A2 Ao 2;sBr2 2.r9F =osAo=2r.A6C2 or.9 
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32216;4.  A 6s D299 8;oD; A5.A 39B61 oC2r9o.1 6:=.6rs /oD29 3B;0A6o; /F 0.Bs6;4 /oD29 212:. .;1 

6:=.6r6;4 /oD29 :oA696AF31. )6:69.r9F, s=9.;05;60 5F=o=2r3Bs6o; s20o;1.rF Ao 5F=oCo92:6. 0.; 

.9so 120r2.s2 /oD29 3B;0A6o;83, 101, 102. *52 Bs2 o3 GD* 5.s /22; s5oD; Ao r21B02 =osAo=2r.A6C2 

:or/616AF, .;1 6A 6s 0Brr2;A9F r20o::2;121 6; A52 0o;A2EA o3 2;5.;021 r20oC2rF =ro4r.:s, 

2s=206.99F 6; :o12r.A2- Ao 5645-r6s8 =.A62;As2 .;1 3or =ro9o;421 sBr460.9 =ro021Br2s103, 104. 

EC612;02 3ro: 2E=2r6:2;A.9 sAB162s51, 83 .;1 s:.99 s6;492-02;Ar2 096;60.9 Ar6.9s62, 63, 67 5.s s5oD; 

A5.A GD* 6s /2;23606.9 6; .00292r.A6;4 r20oC2rF o3 /oD29 3B;0A6o;, :.6;9F 6:=roC6;4 /oD29 

=2r3Bs6o; .;1 .Co616;4 39B61 oC2r9o.1. HoD2C2r, ;o;2 o3 A52s2 sAB162s D.s 1o;2 6; . 0o;A2EA o3 

.; 2;5.;021 r20oC2rF =ro4r.:. 

*52 36;16;4s o3 A56s :2A.-.;.9Fs6s sB442sA A5.A GD* 6:=.0As o; r292C.;A 2;1=o6;As A5.A 6;160.A2 

r20oC2rF o3 /oD29 3B;0A6o;, sB05 .s A6:2 Ao 36rsA /oD29 :oA6o; .;1 A6:2 Ao r2sB:2 or.9 6;A.82. 

*52s2 4.sAro6;A2sA6;.9 :2.sBr2s s22: 6:=orA.;A, .s s5oD; /F A52 sAB1F105 A5.A .ss2ss21 

4.sAro6;A2sA6;.9 Ar.;s6A r.16o9o460.99F .3A2r 0o9or20A.9 sBr42rF. *52 0o:/6;.A6o; o3 Ao92r.;02 o3 

so961 3oo1 .;1 =.ss.42 o3 sAoo9 0orr29.A21 /2sA D6A5 A52 r20oC2rF o3 4.sAro6;A2sA6;.9 3B;0A6o; .3A2r 

0o9or20A.9 sBr42rF, D6A5 . =os6A6C2 =r2160A6C2 C.9B2 o3 93 =2r 02;A. 

*52 r2sB9As o3 A52 sB/4roB= .;.9Fs6s 6;160.A2 A5.A GD* 6s /2;23606.9 :.6;9F D52; Bs21 oBAs612 

2;5.;021 r20oC2rF =ro4r.:s .;1 6; =.A62;As B;12r4o6;4 0o9or20A.9 sBr42rF. *52s2 36;16;4s .r2 6; 

.4r22:2;A D6A5 oA52r 6;C2sA64.A6o;s98, 106 A5.A 161 ;oA s5oD . 3.sA2r r20oC2rF o3 4.sAro6;A2sA6;.9 

3B;0A6o; 6; =.A62;As B;12r4o6;4 0o9or20A.9 sBr42rF .;1 Ar2.A21 D6A5 .; 2;5.;021 r20oC2rF 

=ro4r.:, A52r2/F qB2sA6o;6;4 A52 ;221 3or GD* 6; A56s s2AA6;498, 106. E;5.;021 r20oC2rF =ro4r.:s 

6;09B12 :B9A6:o1.9 6;A2rC2;A6o;s sB05 .s o=6o61-s=.r6;4 sAr.A2462s, Bs2 o3 A5or.060 2=61Br.9 

.;.942s6.; .Co61.;02 o3 39B61 oC2r9o.1, :6;6:.99F 6;C.s6C2 sBr42rF, roBA6;2 Bs2 o3 =ro86;2A60s, 

.;1 2.r9F 32216;4.  A :.F /2 5F=oA52s6G21 A5.A A52s2 r246:2;s .AA2;B.A2 =osAo=2r.A6C2 
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4.sAro6;A2sA6;.9 1Fs3B;0A6o; .;1 A52r23or2 120r2.s2 A52 /2;236As r2=orA21 D6A5 GD* 6; =r2C6oBs 

sAB162s.  ; 0o;Ar.sA, A52 4r2.A2r Co9B:2 o3 0o99o61 .1:6;6sA2r21 Ao =.A62;As Ar2.A21 D6A5 GD* :.F 

5.C2 . ;24.A6C2 23320A o; r20oC2rF o3 /oD29 3B;0A6o;106. P.A62;As Ar2.A21 D6A5 .; 2;5.;021 

r20oC2rF =ro4r.: .r2 92ss 96829F Ao /2 Co9B:2-12=92A21, /20.Bs2 =r2o=2r.A6C2 0.r/o5F1r.A2 

1r6;8s .r2 .1:6;6sA2r21, :205.;60.9 /oD29 =r2=.r.A6o; .Co6121 .;1 3.sA6;4 A6:2s :6;6:6G21103.  A 

5.s /22; s5oD; A5.A . r2sAr60A6C2 39B61 r246:2; 6s .s 23320A6C2 .s GD* 3or .; .12qB.A2 0.r16.0 

6;12E A5roB45oBA sBr42rF, D6A5oBA ;24.A6C29F .3320A6;4 A52 r20oC2rF o3 /oD29 3B;0A6o;98. #6:6A6;4 

A52 .:oB;A o3 39B61s Ao :.6;A.6; .12qB.A2 /oD29 =2r3Bs6o; :645A sB33602 6; =.A62;As 2;ro9921 6; 

2;5.;021 r20oC2rF =ro4r.:s. 

)B/4roB= .;.9Fs6s 6; 5645-r6s8 =.A62;As s5oD21 A5.A 6;Ar.o=2r.A6C2 GD* r21B021 o;9F 

=osAo=2r.A6C2 ;.Bs2. .;1 Co:6A6;4 D6A5oBA 6:=.0A6;4 o; oA52r 4.sAro6;A2sA6;.9 oBA0o:2s. 

A9A5oB45 A56s :2A.-.;.9Fs6s 5.s s5oD; A5.A 6;Ar.o=2r.A6C2 GD* :645A 3.0696A.A2 r20oC2rF o3 

/oD29 3B;0A6o;, A52 C.9616AF o3 A52s2 r2sB9As 6s 6;39B2;021 /F A52 qB.96AF o3 A52 6;09B121 

r.;1o:6G21 096;60.9 Ar6.9s, .s 6;160.A21 /F A52 s2;s6A6C2 .;.9Fs6s, .;1 .9so /F A52 5645 124r22 o3 

sA.A6sA60.9 .;1 096;60.9 52A2ro42;26AF. D236;6A6o;s o3 =r6:.rF =osAo=2r.A6C2 692Bs 16332r21 .:o;4 

sAB162s, .;1 4.sAro6;A2sA6;.9 oBA0o:2 :2.sBr2s D2r2 r2=orA21 6;0o;s6sA2;A9F. As . r2sB9A, 1.A. A5.A 

0oB91 /2 09BsA2r21 Ao =2r3or: :2A.-.;.9Fs6s D2r2 96:6A21. *52 6;09B121 sAB162s Bs21 16332r2;A 

GD* sAr.A2462s .;1 16332r2;A 39B61 r246:2;s. A9A5oB45 A52 =Br=os2 o3 A56s :2A.-.;.9Fs6s D.s Ao 

12A2r:6;2 A52 23320A o3 6;Ar.o=2r.A6C2 GD* o; r20oC2rF o3 /oD29 3B;0A6o;, A5r22 sAB162s66, 96, 99 

0o;A6;B21 GD* 6; A52 2.r9F =osAo=2r.A6C2 =2r6o1. *52 .;.9Fs6s o3 5645-qB.96AF sAB162s A5.A 161 ;oA 

6;09B12 A52s2 A5r22 .rA6092s s5oD21 96:6A21 4.sAro6;A2sA6;.9 /2;236As D6A5 GD*.  A 0.;;oA /2 

2E09B121 A5.A GD* :645A /2 :or2 23320A6C2 63 0o;A6;B21 6; A52 =osAo=2r.A6C2 =2r6o1. 
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-6A5 A52s2 96:6A.A6o;s, 6;Ar.o=2r.A6C2 GD* s22:s Ao 3.0696A.A2 A52 r20oC2rF o3 /oD29 3B;0A6o;, 

=.rA60B9.r9F 6; =.A62;As B;12r4o6;4 sBr42rF oBAs612 .; 2;5.;021 r20oC2rF =ro4r.: .;1 6; =.A62;As 

5.C6;4 0o9or20A.9 sBr42rF. 
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(a,6/= 

(a,6/ 1. .O;FCNS ;MM?MMG?HN ;H> LCME If <C;M If NB? CH=FO>?> MNO>C?M 

 
 

R
a8

.9
7
 =/

qu
/8

-/
 1
/8

/<
at
39
8 

A
669

-a
t39

8 
-9
8-

/a
67

/8
t 

B
638

.3
81

 9
0 :

at
3/
8t
= a

8.
 =u

<1
/9
8=
  

B
638

.3
81

 9
0 9

ut
-9
7
/ 
a=
=/
==
7
/8

t  

I8
-9
7
:6
/t
/ 
9u

t-
97

/ 
.a

ta
 

S/
6/
-t
3v
/ 
</
:9

<t
38
1 

O
t2
/<
 =9

u<
-/
=*
 

B?H?M, 201095 ? + + + + ? + 
BCMA;;L>, 201396 + ? + + + + -★ 
BL;H>MNLOJ, 201257 + + + ? + ? + 
 B;FF;H>, 201264 ? + + + + ? + 
#ILA?N, 201097 ? ? + + + ? + 
G;H, 200263 + ? + + + ? + 
';GG?L, 201066 + + + + + + -★ 
+I<F?NN, 200667 ? ? + ? + ? + 
/;GCMCHAB, 201361 + ? + ? + + + 
0LCHCP;M;, 201398 + + + ? + + + 
4;E?FCHA, 200562 ? + + ? + ? + 
7B;HA, 201253 + ? ? + + + + 
7B?HA, 201399 + ? + + + + -★ 
 
 
+;  FIQ LCME If <C;M,  ? ;  OH=F?;L LCME If <C;M, - ;  BCAB LCME If <C;M. * #IL ?R;GJF?, NB? MNO>S >?MCAH 
Q;M CH;JJLIJLC;N?, NB? MNO>S Q;M MNIJJ?> ?;LFC?L, ?RNL?G? <;M?FCH? CG<;F;H=? <?NQ??H ALIOJM� 
IHNL;IJ?L;NCP? AI;F >CL?=N?> NB?L;JS Q;M ?RN?H>?> NI NB? JIMNIJ?L;NCP? J?LCI>.  
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(a,6/ 2. 0OGG;LS If NB? CH=FO>?> ;LNC=F?M 

 
Stu.C/:9:u6at398 G9a6 .3</-t/. t2/<a:C 

(M983t9</tC:/ 90 06u3.=, 389t<9:/= / 
v96u7// 2/79.C8a73- :a<a7/t/<= 

09669A/. t9 1u3./ 06u3. 
a.7383=t<at398) 

C98t<96 G<9u: 
((C:/ 90 06u3.=, 389t<9:/=/-6383-a6 a8. 

2/79.C8a73- :a<a7/t/<= 09669A/. t9 1u3./ 
06u3. a.7383=t<at398 

A==/==7/8t 90 ,9A/6 
0u8-t398/9ut-97/ 7/a=u</= 

B?H?M, 201095 
H= 120 BCAB-LCME 
G;DIL ;<>IGCH;F 
MOLA?LS (IJ?H) 

3CACF?I/#FI1L;= b 
6% %"0 (130/0.4), 3  GF-1 EA-1  
DI<ON;GCH? 
 3- ;H>  ;L>C;= CH>?R, MNLIE? 
PIFOG? P;LC;NCIH 
 

B;M;F JF;MG;FSN? b CHfOMCIH 8 GF-1 EA-1 B-1 
A>>CNCIH;F CHNL;P?HIOM fFOC>M Cf H??>?> 
*A-, %/,  3-, OLCH? IONJON  

AHS J;L?MCM If NB? A;MNLICHN?MNCH;F 
NL;=N  (HI J?LCMN;FMCM 
>CMNCHAOCMB;<F?, CHNIF?L;H=? If IL;F 
IL ?HN?L;F f??>CHA IL FCKOC>M) F;MNCHA 
GIL? NB;H 3 >;SM ;fN?L MOLA?LS IL 
CNM H?Q IHM?N 

BCMA;;L>, 201396 
H = 70 
,J?H ;<>IGCH;F 
;ILNC= MOLA?LS 

)CD , JFOM 
DI<ON;GCH? (JIMNIJ?L;NCP?)  
6% %"0 (130/0.4) 
0NLIE? PIFOG? CH>?R 

6% %"0 (130/0.4)  
#FOC> FIMM?M, B?GI>SH;GC= J;L;G?N?LM, ;LN?LC;F 
<FII> A;M 

IH=C>?H=? If A;MNLICHN?MNCH;F 
J;L;FSMCM 

BL;H>MNLOJ, 201257 
H=150 
,J?H ;H> 
F;J;LIM=IJC= 
=IFIL?=N;F MOLA?LS  

"MIJB;A?;F >IJJF?L 
6% %"0, 200 GF  
0NLIE? PIFOG?   

+ILG;F M;FCH? CHfOMCIH Cf JL?IJ?L;NCP? IL;F 
CHN;E? <500 GF 
6% %"0 (130/0.4), 200 GF Cf H??>?> 
B-, %/,  3- 

-;L;FSNC= JIMNIJ?L;NCP? JLCG;LS 
CF?OM: GCHCGOG 5 >;SM QCNBION 
fF;NOM IL f?=?M 

 B;FF;H>, 201264 
H=179,  
BCAB-LCME (H=56) 
*;DIL IJ?H ;H> 
F;J;LIM=IJC= 
=IFIL?=N;F MOLA?LS  

"MIJB;A?;F >IJJF?L 
6% %"0, (130/0.4), 200 GF 
0NLIE? PIFOG?  

 LSMN;FFIC>, =IFFIC>, <FII> JLI>O=NM, ;H>/IL 
CHINLIJ?M  
#FOC> FIMM?M, B?GI>SH;GC= J;L;G?N?LM 

1CG? NI fCLMN fF;NOM 
1CG? NI fCLMN <IQ?F GIP?G?HN  
1CG? NI NIF?L;NCIH If IL;F >C?N  

#ILA?N, 201097 
H=86 
*;DIL ;<>IGCH;F 
MOLA?LS  

D;N?R ,BG?>;b 0/5 
6% %"0 (130/0.4), 250 GF 
-F?NB P;LC;<CFCNS CH>?R 

B;M?FCH? CHfOMCIH If =LSMN;FFIC> 4-8 GF-1 EA-1 B-1 
 IFFIC> Cf H??>?> 
A=ON? <FII> FIMM, *A-,  3- 

+;OM?; ;H>/IL PIGCNCHA 

G;H, 200263 
H= 100, BCAB-LCME  
*;DIL IJ?H 
?F?=NCP? A?H?L;F, 
OLIFIAC=, 
ASH?=IFIAC= 
MOLA?LS  

"MIJB;A?;F DIJJF?L 
6% %"0 (130/0.4)  
#FIQ NCG? =ILL?=N?>, MNLIE? PIFOG? 
 

B;M?FCH? CHfOMCIH If F;=N;N?> /CHA?LlM MIFONCIH 5 
GF-1 EA-1 B-1 
IHNL;P?HIOM fFOC>M, 200 GF Cf H??>?> 
2LCH? IONJON, %/,  3-, 0SMNIFC= <FII> JL?MMOL?  

1CG? NI NIF?L;H=? MIFC> >C?N, M?P?L? 
JIMNIJ?L;NCP? H;OM?; ;H> PIGCNCHA 
L?KOCLCHA L?M=O? ;HNC?G?NC= 
NL?;NG?HN 

';GG?L, 201066 
H=241 
,J?H =IFIL?=N;F 
MOLA?LS 

 ?HNL;F P?HIOM =;NB?N?L 
6% %"0 (130/0.4), 3 GF-1 EA-1 
 ?HNL;F P?HIOM IRSA?H M;NOL;NCIH 

B;M;F CHfOMCIH If );=N;N?> /CHA?LlM MIFONCIH 10-
12 GF-1 EA-1 B-1 
);=N;N?> /CHA?LlM MIFONCIH IL 6% %"0 (130/0.4) 
Cf H??>?> 
BFII> FIMM, B-, OLCH? IONJON  

-;L;FSNC= JIMNIJ?L;NCP? JLCG;LS 
CF?OM >?fCH?> ;M jOH;<F? NI NIF?L;N? 
?HN?L;F >C?N > 5 >;SMk 

+I<F?NN, 200667 
H=103 
"F?=NCP? IJ?H ;H> 
F;J;LIM=IJC= 
=IFIL?=N;F MOLA?LS 

"MIJB;A?;F >IJJF?L  
4% 0O==CHSF;N?> A?F;NCH, 
3 ;H> 7 GF-1 EA-1  
#FIQ NCG? =ILL?=N?>, MNLIE? PIFOG?  

 LSMN;FFIC>M ;H>/IL =IFFIC>M  
#FOC> FIMM?M, B?GI>SH;GC= J;L;G?N?LM 

/?NOLH NI <IQ?F ;=NCPCNS (fF;NOM, 
<IQ?F GIP?G?HN ;H> >C?N 
NIF?L;H=?, >?fCH?> ;M J;NC?HN ;<F? NI 
=IHMOG? 50% If ?;=B G?;F CH ; 24 
BIOL J?LCI>) 

/;GMCHAB, 201361 
H=38, BCAB-LCME  
*;DIL IJ?H 
;<>IGCH;F HIH-
P;M=OF;L MOLA?LS 

#FI1L;=/PCACF?I b 
5% ;F<OGCH, 250 GF 
0NLIE? PIFOG? P;LC;NCIH  

IHNL;P?HIOM fFOC>M  
%?GI>SH;GC= J;L;G?N?LM 

"F;JM?> NCG? <?NQ??H NB? ?H> If 
NB? MOLA?LS ;H> NB? fCLMN <IQ?F 
GIP?G?HN ;H> NIF?L;H=? If 
JIMNIJ?L;NCP? If MIfN >C?N  (>?fCH?> 
<S > 50% =IHMOGJNCIH If <L?;Ef;MN 
;H> FOH=B IL <L?;Ef;MN ;H> >CHH?L) 

0LCHCP;M;, 201398 
H=74 
"F?=NCP? IJ?H IL 
F;J;LIM=IJC= 
=IF?=NIGS 

"MIJB;A?;F >IJJF?L 
4% 0O==CHSF;N?> A?F;NCH  
3 ;H> 7 GF-1 EA-1  
#FIQ NCG? =ILL?=N?>, MNLIE? PIFOG? 

-F;MG;FSN? b, G;RCGOG 1500GF 
G?FIfOMCH? b, G;RCGOG 500 GF  
BFII> FIMM, B-, %/ ;H> OLCH? IONJON 

 

-;L;FSNC= JIMNIJ?L;NCP? JLCG;LS 
CF?OM: JLIFIHA?> =?MM;NCIH If <IQ?F 
fOH=NCIH L?KOCLCHA H;MIA;MNLC= NO<? 
JF;=?G?HN, ?R=FO>CHA J;NC?HNM QCNB 
M?=IH>;LS CF?OM 

4;E?FCHA, 200562 
H=128 
);LA? <IQ?F 
MOLA?LS 

"MIJB;A?;F DIJJF?L  
3.5% A?F;NCH JIFSJ?JNC>?M, 250 GF   
4% 0O==CHSF;N?> A?F;NCH  
0NLIE? PIFOG?,  3- 

IHNL;P?HIOM fFOC>M  
 3-   
 

1CG? NI NIF?L;N? fOFF >C?N, J;MMCHA 
fF;NOM ;H> <IQ?F IJ?HCHA 

7B;HA53, 2012 
H=60 

D;N?R ,BG?>;b 0/5 
1MN ALIOJ )/ 250 GF <;M?> IH -OFM? 

B;M?FCH? CHfOMCIH If )/ 5 GF-1 EA-1 B-1 
);=N;N?> /CHA?LlM MIFONCIH, 250 GF 

1CG? NI fCLMN fF;NOM 
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HE) (130/0.4), 5F1roEF2A5F9 sA.r05 (:o920B9.r D2645A 130, 124r22 o3 sB/sA6ABA6o; 0.4); C,P, 02;Ar.9 C2;oBs =r2ssBr2; $AP, 
:2.; .rA2r6.9 =r2ssBr2; H(, 52.rA r.A2; #6DCO, 96A56B: 169BA6o; 0.r16.0 oBA=BA. #6DCO =9BsK (#6DCO GroB=, #o;1o; UK); 
,64692o/F9o*r.0K (E1D.r1s #632s062;02s,  rC6;2, C.963or;6., U)A); P9.s:.9FA2K (B.EA2r, D22r36291,  996;o6s, U)A); D.A2E 
O5:21.K (G2;2r.9 E920Ar60, F.6r36291, Co;;20A60BA, U)A); G29o3Bs6;2K (B. Br.B;, $29sB;42;, G2r:.;F). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"F?=NCP? IJ?H 
A;MNLICHN?MNCH;F 
MOLA?LS  

JL?MMOL? P;LC;NCIH   
2H> ALIOJ %"0 250 GF <;M?> IH -OFM? 
JL?MMOL? P;LC;NCIH 
BINB ALIOJM L?=?CP?> 6% %"0 
(130/0.4) 1:1 NI L?JF;=? <FII> FIMM  

6% %"0 (130/0.4) 
BFII> FIMM,  3-, OLCH? IONJON 
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Table 3. -?LCIJ?L;NCP? =;L? If J;NC?HNM CH NB? CH=FO>?> MNO>C?M 

Stu.C A8a61/=3a ER%  %9=t9:/<at3v/ 38t<av/89u= 06u3. 7a8a1/7/8t %9=t9:/<at3v/ 8ut<3t398  

B?H?M, 201095 1BIL;=C= ?JC>OL;F ;H;FA?MC;/ FOG<;L 
?JC>OL;F ;H;FA?MC; (FI=;F ;H;?MNB?NC= 
;H> IJCIC>M):  AI;F >CL?=N?> NB?L;JS 
ALIOJ  (58%), =IHNLIF ALIOJ (62 %), 
CHNL;IJ?L;NCP?FS ;H> JIMNIJ?L;NCP?FS. 
DOL;NCIH HIN MJ?=CfC?>. 
AFN?LH;NCP? ;H;FA?MC; Q;M HIN 
MJ?=CfC?> 

+I +IN MN;H>;L>CT?> +IN MN;H>;L>CT?> 

BCMA;;L>, 201396 1BIL;=C= ?JC>OL;F ;H;FA?MC;/ FOG<;L 
?JC>OL;F ;H;FA?MC; (FI=;F ;H;?MNB?NC= 
;H> IJCIC>M) CH ;FF J;NC?HNM 

+I GI;F >CL?=N?> NB?L;JS ALIOJ: )CD , OHNCF 6 BIOLM 
JIMNIJ?L;NCP?FS (<IFOM If 250 GF If =IFFIC> OHNCF 
03I >10% fIL 20 ≥GCH. DI<ON;GCH? Cf IRSA?H 
>?FCP?LS CH>?R  < 600 GF-1 GCH-1 G2 

 IHNLIF ALIOJ: 6% %"0 (130/0.4), <FII> ;H> 
P;MIJL?MMILM ;N NB? >CM=L?NCIH If NB? 
;H;?MNB?MCIFIACMN <;M?> IH fFOC> FIMM?M, 
B?GI>SH;GC= J;L;G?N?LM ;H> ;LN?LC;F <FII> A;M 

+IN L?JILN?> 

BL;H>MNLOJ, 201257
 

 
"JC>OL;F ;H;FA?MC;  (IHFS fIL IJ?H 
MOLA?LS) 
AH;FA?MC; fIL F;J;LIM=IJC= MOLA?LS 
Q;M HIN MJ?=CfC?> 

6?M IHNL;P?HIOM fFOC> Q?L? ;>GCHCMN?L?> Cf IL;F fFOC> 
CHN;E? Q;M CHMOffC=C?HN, CH JL?M?H=? If 
J;NBIFIAC=;F fFOC> FIMM?M IL BSJIPIF?GC;  

,L;F fFOC> CHN;E? QB?H 
J;NC?HNM =IOF> MQ;FFIQ 
M;f?FS 
,L;F HONLCNCIH Q;M 
?H=IOL;A?> QB?H NB? 
J;NC?HN =IOF> MQ;FFIQ 
M;f?FS 
-;L?HN?L;F HONLCNCIH Q;M 
=IGG?H=?> Cf J;NC?HNM >C> 
HIN ?;N MOffC=C?HNFS fIL 2i3 
>;SM ;H> NB? =IH>CNCIH 
M??G?> NI =IHNCHO? 

 B;FF;H>, 201264
 

 
"JC>OL;F ;H;FA?MC;  (G?>C=;NCIHM HIN 
MJ?=CfC?>) fIL IJ?H MOLA?LS:  AI;F 
>CL?=N?> NB?L;JS ALIOJ (H=37), =IHNLIF 
ALIOJ (H=31); 
0JCH;F ;H;FA?MC;  (FI=;F ;H;?MNB?NC= 
;H> IJCIC>), ;H;?MNB?NC= fCF?> <FI=EM 
Q?L? OM?> fIL F;J;LIM=IJC= MOLA?LS 

6?M +IN MN;H>;L>CT?> (<;M?> IH FI=;F AOC>?FCH?M NB;N 
MOAA?MN?> ; >;CFS fFOC> CHN;E? If 2 )) 

#L?? IL;F fFOC>, FCABN >C?N, 
IL <INB NB? ?P?HCHA If 
MOLA?LS Cf NIF?L;N?>  

#ILA?N, 201097 1BIL;=C= ?JC>OL;F ;H;FA?MC; +I +IN L?JILN?> +IN L?JILN?> 

G;H, 200263 "JC>OL;F ;H;FA?MC;  (FI=;F ;H;?MNB?NC= 
;H> IJCIC>M):  AI;F >CL?=N?> NB?L;JS 
ALIOJ (12%) CH NB? =IHNLIF ALIOJ 
(16%), IHFS JIMNIJ?L;NCP?FS. DOL;NCIH 
Q;M HIN MJ?=CfC?>;  
0SMN?GC= IJCIC>M 

+I +IN MN;H>;L>CT?> -;NC?HNM QBI B;> fF;NOM 
Q?L? MN;LN?> QCNB IL;F fFOC> 
fIFFIQ?> <S MIFC> fII> Cf 
NIF?L;N?> (QCNBION ?G?NC= 
MSGJNIGM QCNBCH 4 BIOLM) 

';GG?L, 201066 1BIL;=C= ?JC>OL;F ;H;FA?MC; (FI=;F 
;H;?MNB?NC= ;H> IJCIC>M) fIL ;FF 
J;NC?HNM (?R=?JN fCP? J;NC?HNM CH NB? 
AI;F >CL?=N?> NB?L;JS ALIOJ ;H> IH? CH 
NB? =IHNLIF ALIOJ) 

+I GI;F >CL?=N?> NB?L;JS ALIOJ: AFO=IM? 5% ;N 80 GF 
J?L BIOL OHNCF >;S 1 ;H> L?JF;=?G?HN If FIMM?M 
fLIG MNIG;M ;H> >L;CHM QCNB F;=N;N?> LCHA?LlM 
MIFONCIH 1:1. "RNL; CHNL;P?HIOM fFOC>M CH JL?M?H=? 
If =FCHC=;F MCAHM If BSJIPIF?GC; =?HNL;F P?HIOM 
IRSA?H M;NOL;NCIH <75% (G;RCGOG 6% %"0 
(130/0.4) 50 GF-1 (A-1 24B-1).  
 IHNLIF ALIOJ:  5% AFO=IM? 1000 GF OHNCF NB? 
GILHCHA ;fN?L MOLA?LS. "RNL; fFOC>M CH JL?M?H=? If 
=FCHC=;F MCAHM If BSJIPIF?GC;. 6% %"0 (130/0.4) 
CH =;M? If BSJIN?HMCIH 
IH <INB ALIOJM, ;fN?L 8 ;G IH >;S 1 fFOC> 
G;H;A?G?HN Q;M F?fN NI MOLA?IHM, OH;Q;L? If 
J;NC?HNMl ;FFI=;NCIH. 

+IN L?JILN?> 

+I<F?NN, 200667 "JC>OL;F ;H;FA?MC;  (G?>C=;NCIHM HIN 
MJ?=CfC?>):  AI;F >CL?=N?> NB?L;JS 
ALIOJ (63 %), =IHNLIF ALIOJ (63%), 

+I +IN MN;H>;L>CT?>. -IMNIJ?L;NCP? fFOC> 
;>GCHCMNL;NCIH <;M?> IH <FII> JL?MMOL?, OLCH? 

,L;F fFOC> fLIG NB? 
?P?HCHA If MOLA?LS, MIFC> 
>C?N fLIG NB? fCLMN >;S ;fN?L 
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CHNL;IJ?L;NCP?FS ;H> JIMNIJ?L;NCP?FS 
fIL 48 BIOLM;  
0SMN?GC= IJCIC>M 

IONJON, fFOC> FIMM?M ;H> IL;F CHN;E?.  MOLA?LS 

/;GMCHAB, 201361 "JC>OL;F ;H;FA?MC;  (G?>C=;NCIHM HIN 
MJ?=CfC?>):  AI;F >CL?=N?> NB?L;JS 
ALIOJ (17%), =IHNLIF ALIOJ (10%). 
1CGCHA If CHN?LP?HNCIH ;H> >OL;NCIH 
Q?L? HIN MJ?=CfC?>; 
0SMN?GC= IJCIC>M 

+I +IN MN;H>;L>CT?> +IN MN;H>;L>CT?> 

0LCHCP;M;, 201398 

  

"JC>OL;F ;H;FA?MC;  (FI=;F ;H;?MNB?NC= 
;H> IJCIC>M): OM?> CHNL;IJ?L;NCP?FS 
;H> JIMNIJ?L;NCP?FS fIL 48 BIOLM 

6?M IHNL;P?HIOM fFOC>M Q?L? >CM=IHNCHO?> QB?H 
J;NC?HNM ;LLCP?> NI NB? Q;L>. #FOC>M Q?L? 
;>GCHCMN?L?> CH JL?M?H=? If IFCAOLC;, N;=BS=;L>C;, 
BSJIN?HMCIH ;H> CH =;M? If =IGJFC=;NCIHM, JIIL 
IL;F CHN;E? IL J;L;FSNC= CF?OM  

,L;F CHN;E? If fII>, fFOC>M 
;H> MOJJF?G?HNM Q;M 
?H=IOL;A?> QB?H J;NC?HNM 
;LLCP?> NI NB? Q;L> 

4;E?FCHA, 200562 "JC>OL;F ;H;FA?MC; (G?>C=;NCIHM HIN 
MJ?=CfC?>): OM?> CH NB? AI;F >CL?=N?> 
NB?L;JS ALIOJ (17%), =IHNLIF ALIOJ 
(17%) JIMNIJ?L;NCP?FS. DOL;NCIH Q;M 
HIN MJ?=CfC?>;  
0SMN?GC= IJCIC>M 

+I IHNL;P?HIOM fFOC>M Q?L? >CM=IHNCHO?> QB?H IL;F 
CHN;E? ?R=??>?> 1500 GF J?L >;S ;H> CH ;<M?H=? 
If H;OM?;, PIGCNCHA. IHfOMCIH L;N?M Q?L? HIN 
MJ?=CfC?>.  

4;N?L Q;M ;FFIQ?> IH 
JIMNIJ?L;NCP? >;S 1;H> 
=F?;L fFOC>M IH 
JIMNIJ?L;NCP? >;S 2. 
-LIAL?MMCIH NI MIfN >C?N Cf 
NIF?L;N?> IH JIMNIJ?L;NCP? 
>;S 3 ;H> fOFF-OHL?MNLC=N?> 
>C?N Cf NIF?L;N?> IH 
JIMNIJ?L;NCP? >;S 4.  

7B;HA, 201253 0SMN?GC= IJCIC>M ;H> +0AIDM +I B;M?FCH? =LSMN;FFIC> CHfOMCIH 1.5-2 GF-1 (A-1 B-1  +IN L?JILN?> 

7B?HA, 201399 +IN L?JILN?>  +I GI;F >CL?=N?> NB?L;JS ALIOJ:  AI;F >CL?=N?> 
NB?L;JS Q;M OM?> OJ NI 24 BIOLM ;fN?L MOLA?LS.   
 IHNLIF ALIOJ: HIN L?JILN?> 
 

 F?;L FCKOC>M Q?L? 
?H=IOL;A?> IH 
JIMNIJ?L;NCP? >;S 1 
(<?ACHHCHA 24 B ;fN?L 
MOLA?LS). ,H JIMNIJ?L;NCP? 
>;S 3 ;H> 4 J;NC?HNM =IOF> 
B;P? ; M?GC-fFOC> >C?N ;H> 
CHNL;P?HIOM f??>CHA Q;M 
L?>O=?> IL >CM=IHNCHO?>. 
 

E(P, 2;5.;021 r20oC2rF =ro4r.:; GD*, 4o.9-16r20A21 A52r.=F; #6DCO, 96A56B: 169BA6o; 0.r16.0 oBA=BA; HE) (130/0⋅4), 
5F1roEF2A5F9 sA.r05 (:o920B9.r D2645A 130, 124r22 o3 sB/sA6ABA6o; 0⋅4). #6DCO =9BsK (#6DCO GroB=, #o;1o;, UK); ;.r., ;oA 
r2=orA21; N)A D, ;o;-sA2ro61.9 .;A6-6;39.::.AorF 1rB4. 
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(a,6/ 4. IHNL;IJ?L;NCP? PIFOG? If =IFFIC>M) ;H> =LSMN;FFIC>M 
 
F3<=t aut29<, C/a< (9ta6 v96u7/ 90 -96693.= (76) (9ta6 v96u7/ 90 -<C=ta6693.= (76) 

GD( 
(8= 695) 

N98-GD( 
(8= 689) 

GD( 
(8= 677) 

N98-GD( 
(8= 669)  

B?H?M, 201095I 
 

1425 (1000-1500) * 1000 (540-1250) * 2321 e 681 2459 e 930 

BCMA;;L>, 201396J 1683 e 681 1611 e 610 2570 e 896 2888 e 996 

BL;H>MNLOJ, 201257 810 e 543 475 e 598 483 e 419 443 e 480 

 B;FF;H>, 201264 358 e 676 336 e 623 3479 e 1181 3593 e 1398 

#ILA?N, 201097# 890 95% =.C. (709-
1072)N 

1003 95% =.C. (779-
1227)N 

1363 95% =.C. (1185-
1540)N 

1815 95% =.C. (1568-2064)N 

G;H, 200263 847 e 373 282 e 470 4405 e 2650 4375 e 2452 

';GG?L, 201066 438 e 419 285 e 405 );=N;N?> /CHA?LlM MIFONCIH: 
649 e 333 

 
,NB?L =LSMN;FFIC>: 

773 e 209 
 

);=N;N?> /CHA?LlM MIFONCIH:   
2743 e 1020 

 
,NB?L =LSMN;FFIC>: 

694 e 247 
 

+I<F?NN, 200667 1340 e 838 1209 e 824 

 

2298 e 863 2625 e 1004 

 
/;GMCHAB, 201361 544.4 e 493.5 422.5 e 590.8 

 

11.7 e 6.0** 

 

14.7 e 5.5** 

0LCHCP;M;, 201398 591 e 471 

 

297 e 275 

 

1500  
81000-20009H 

1100  
81000-20009H 

4;E?FCHA, 200562 2000 
8500-50009H 

1500H 3000H 3000H 

7B;HA, 201253 GD1-  

865 e 297.4 

 

 

252.5 e 44.4  

 

GD1-  
 

877.5 e 130.0 

 

 

1012.5 e 238.4 

 

GD1-)/ 

256.5 e 139.9 

GD1-)/ 
 

 1853 e 381.3 

7B?HA, 201399HH 1000 (900-1100) * 800 (600-1000) * 1550 (1400-1925) * 2350 (2000-2925) * 

(9ta6 A/312t/. 
7/a8 H SD 

903.8 e 520.5 682.2e 461.5 2154.4e 1096.8  2614.5 e 1142.9 

:-va6u/  J < 0.001NN J < 0.001NN 

,.9B2s .r2 :2.; (s.1.) B;92ss 6;160.A21 oA52rD6s2; C.9B2s .r2 *:216.; (6.q.r.), H:216.; (r.;42, 63 46C2;), .;1 N:216.; (95 =2r 02;A 
0.6.). IN6;2 =.A62;As 3ro: A52 4o.9-16r20A21 A52r.=F (GD*) 4roB= .;1 s6E 3ro: A52 0o;Aro9 4roB= D2r2 2E09B121 3ro: A52 .;.9Fs6s; 
JA5r22 =.A62;As 3ro: A52 GD* 4roB= .;1 A5r22 3ro: A52 0o;Aro9 4roB= D2r2 2E09B121; #ADo =.A62;As 3ro: A52 GD* 4roB= .;1 A5r22 
3ro: A52 0o;Aro9 4roB= D2r2 2E09B121; **1.A. r2=orA21 6; :699696A2rs =2r 869o4r.: =2r 5oBr, .;1 A52r23or2 2E09B121 3ro: A52 36;.9 
.;.9Fs6s (18 =.A62;As 6; GD* 4roB= .;1 20 6; 0o;Aro9 4roB=); HHADo =.A62;As 3ro: A52 GD* 4roB= .;1 A5r22 3ro: A52 0o;Aro9 
4roB= D2r2 2E09B121. #(, 9.0A.A21 (6;42rMs so9BA6o;; GD*-C, 4o.9-16r20A21 A52r.=F D6A5 0o99o61s; GD*-#(, 4o.9-16r20A21 A52r.=F 
D6A5 9.0A.A21 (6;42rMs so9BA6o;. NN*Do 6;12=2;12;A-s.:=92s t A2sA. 
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C2a:t/< 2 

 

 

IG9a6-.3</-t/. 06u3. t2/<a:C .9/= 89t </.u-/ t2/ 38-3./8-/ 90 :<37a<C :9=t9:/<at3v/ 36/u= 

a0t/< /6/-t3v/ 6a:a<9=-9:3- -969</-ta6 =u<1/<C 38 t2/ -98t/Bt 90 a8 E82a8-/. R/-9v/<C A0t/< 

Su<1/<C (ERAS) :<91<a7: a <a8.973D/. -98t<966/. t<3a6J 

 

j1BCM CM ; HIH-fCH;F P?LMCIH If ;H ;LNC=F? JO<FCMB?> CH fCH;F fILG CH AH?MNB?MCIFIASk 

'O;H  . G[G?T-ITKOC?L>I, *D; AF?MM;H>LI 1L;CHCNI, *D; D;PC> *CLT;E;H>IP; B;LLS ). 0N?CH, 

*D; AF?R;H>?L 0. )C<?LG;H, *D; -;NLC=E  B;LF?<ICM, *D; +C=IFò -?=IL?FFC, *D; )C;H? 0. 

#?F>G;H, *D; #L;H=I  ;LFC, *D; G;<LC?F? B;F>CHC, *D, *M=. 2017 *;S. -O<FCMB ;B?;> If JLCHN. 

-O<*?> -*ID: 28459732. 

 

 

 

 

-B. D "RJ?LCG?HN;F 0OLA?LS 

'O;H  . G[G?T-ITKOC?L>I, *D 

0OJ?LPCMILM: G;<LC?F? B;F>CHC *D, *.0=; )C;H? #?F>G;H, *D 
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(2/ 37:a-t 90 38t<a9:/<at3v/ G9a6 D3</-t/. F6u3. (2/<a:C (GDF() 98 :<37a<C 

:9=t9:/<at3v/ 36/u= (%%OI) a0t/< -969</-ta6 =u<1/<C 38 t2/ -98t/Bt 90 a8 E82a8-/. R/-9v/<C 

%<91<a7 (ER%) 

 

%</a7,6/ 

 

AFNBIOAB NB? L?MOFNM If NB? JL?PCIOM G?N;-;H;FSMCM B;P? MBIQH NB;N CHNL;IJ?L;NCP? GD#1 GCABN 

f;=CFCN;N? NB? L?=IP?LS If <IQ?F fOH=NCIH, NB? P;FC>CNS If NB?M? L?MOFNM CM CHfFO?H=?> <S NB? KO;FCNS 

;H> <S NB? BCAB->?AL?? If =FCHC=;F ;H> MN;NCMNC=;F B?N?LIA?H?CNS If NB? CH=FO>?> L;H>IGCT?> 

=FCHC=;F NLC;FM. 

 

IN GOMN <? ;FMI =IHMC>?L?> NB;N ;G<CAOCNS ;<ION NB? >?fCHCNCIH If --,I MNCFF ?RCMNM, ?MJ?=C;FFS CH 

J;NC?HNM NL?;N?> QCNB ;H "/-.  1L;>CNCIH;FFS, --,I CM >?fCH?> <;M?> IH NB? JL?M?H=? If NCG?-<;M?> 

?H>JICHNM MO=B ;M NB? NCG? L?KOCL?> NI J;MM A;M ;H>/IL <IQ?F GIP?G?HNM ;fN?L MOLA?LS ;H> NB? 

JL?M?H=? If A;MNLICHN?MNCH;F MSGJNIGM. *IL?IP?L, CH J;NC?HNM NL?;N?> QCNB NL;>CNCIH;F MOLAC=;F =;L?, 

=F?;L fFOC> >C?N CM CHCNC;N?> ;fN?L ?MN;<FCMBCHA NB;N JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH CM 

L?MIFPCHA, ;H> NB?H JLIAL?MMCP?FS ;>P;H=?> NI L?AOF;L >C?N ;M NIF?L;N?>.  IH NB? =IHN?RN If ;H "/-, 

MO=B =LCN?LC; QIOF> JIILFS C>?HNCfS J;NC?HNM QCNB MCAHCfC=;HN A;MNLICHN?MNCH;F >SMfOH=NCIH, MCH=? 

L?AOF;L >C?N ;M NIF?L;N?> CM CHCNC;N?> IH JIMNIJ?L;NCP? >;S 1, L?A;L>F?MM IH NB? JL?M?H=? If 

A;MNLICHN?MNCH;F MSGJNIGM CH>C=;NCHA NB? L?=IP?LS If <IQ?F fOH=NCIH. AM ; L?MOFN, CN L?G;CHM 

=B;FF?HACHA NI >?N?LGCH? NB? L?;F ?ff?=NCP?H?MM If J?LCIJ?L;NCP? MNL;N?AC?M ;CGCHA ;N ;NN?HO;NCHA 

JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH ;H> L?>O=CHA NB? CH=C>?H=? If --,I, ?MJ?=C;FFS CH NB? 

=IHN?RN If ;H "/-.  
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B;M?> IH NB?M? =IHMC>?L;NCIHM, ;H> ;fN?L B;PCHA J?LfILG?> ; FCN?L;NOL? L?PC?Q CH 2012, ;H 

CHN?L>CM=CJFCH;LS =IHM?HMOM Q;M ;=BC?P?> ;GIHA ;H?MNB?NCMNM, =IFIL?=N;F MOLA?IHM ;H> HOLM?M 

QILECHA ;N NB? *IHNL?;F G?H?L;F %IMJCN;F IH BIQ NI >C;AHIM? ;H> G;H;A? JIMNIJ?L;NCP? CF?OM CH 

NB? =IHN?RN If ;H "/-. AH ?PC>?H=?-<;M?> ;FAILCNBG, G;CHFS fI=OM?> IH NB? JL?M?H=? If 

MSGJNIGM GIL? NB;H NCG?-<;M?> ?H>JICHNM, Q;M >?P?FIJ?> ;H> NB?H CGJF?G?HN?> fIL 1 S?;L, CH 

J;NC?HNM OH>?LAICHA ?F?=NCP? =IFIL?=N;F MOLA?LS QCNBCH ;H "/- JLIAL;G ;N NB? *IHNL?;F G?H?L;F 

%IMJCN;F. B;M?> IH NBCM =IHM?HMOM, J;NC?HNM QCNB --,I Q?L? C>?HNCfC?> <S NB? JL?M?H=? If 2 IL 

GIL? =FCHC=;F CH>C=;NILM If A;MNLICHN?MNCH;F >SMfOH=NCIH, ;N F?;MN 1 fIL ?;=B If NB? 2 fIFFIQCHA 

=LCN?LC; 1) JL?M?H=? If PIGCNCHA, ,/ ;<>IGCH;F >CMN?HMCIH ;H> 2) ;<M?H=? If J;MMCHA A;M IL MNIIF, 

,/ HIN NIF?L;NCHA IL;F >C?N CH ;<M?H=? If ;HS JL?=CJCN;NCHA =IGJFC=;NCIHM. ,P?L NBCM S?;L CN Q;M 

fIOH> NB;N --,I Q;M JL?M?HN CH ;JJLIRCG;N?FS 40% If NB? J;NC?HNM, ;H> NB;N CH NB? ;<M?H=? If 

JIMNIJ?L;NCP? =IGJFC=;NCIHM, JLCG;LS JIMNIJ?L;NCP? CF?OM JLIFIHA?> BIMJCN;F MN;S <S ; G?>C;H If 

2 >;SM (OHJO<FCMB?> >;N;). AN NB;N NCG?, M?P?L;F J?LCIJ?L;NCP? MNL;N?AC?M NI L?>O=? NB? CH=C>?H=? If 

--,I B;> ;FL?;>S <??H CGJF?G?HN?> ;M MN;H>;L> If =;L? (F;J;LIM=IJS, JL?IJ?L;NCP? =;L<IBS>L;N? 

<?P?L;A?M, IJCIC>-MJ;LCHA ;H;FA?MC= MNL;N?AC?M, ?;LFS f??>CHA ;H> ;PIC>;H=? If H;MIA;MNLC= NO<?M), 

?R=?JN J?LCIJ?L;NCP? fFOC> G;H;A?G?HN NB;N Q;M F?fN NI NB? >CM=L?NCIH If NB? ;H?MNB?MCIFIACMN CH 

=B;LA? ;H> If NB? MOLAC=;F N?;G.  

 

IH MJCN? If NB? MNLIHA JBSMCIFIAC= L;NCIH;F MOJJILNCHA NB? OM? If GD#1 CH G;DIL MOLAC=;F 

JLI=?>OL?M5, 50, ;M CN =;H JL?P?HN <INB ?R=?MMCP? CHNL;P?HIOM fFOC> ;>GCHCMNL;NCIH ;H> L?MNLC=NCIH 

;H> NB?L?fIL? JIN?HNC;FFS f;=CFCN;N? NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH, MNO>C?M JLCG;LCFS 

CHP?MNCA;NCHA NB? =FCHC=;F CGJ;=N If GD#1 ;M CHNL;IJ?L;NCP? CHN?LP?HNCIH NI >?=L?;M? NB? CH=C>?H=? 

If --,I ;fN?L =IFIL?=N;F MOLA?LS, ;H> MJ?=CfC=;FFS CH NB? =IHN?RN If ;H "/- JLIAL;G ;L? F;=ECHA.  
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B;M?> IH IOL =FCHC=;F ?RJ?LC?H=? ;H> IH NB? L?MOFNM If NB? JL?PCIOM MSMN?G;NC= L?PC?Q ;H> G?N;-

;H;FSMCM107, CN Q;M >?=C>?> NI >?MCAH ;H> J?LfILG NB? fIFFIQCHA L;H>IGCT?> =IHNLIFF?> NLC;F, 

?P;FO;NCHA NB? ?ff?=N If CHNL;IJ?L;NCP? GD#1 IH NB? CH=C>?H=? If --,I ;H> IH NB? L?=IP?LS If 

<IQ?F fOH=NCIH, CH J;NC?HNM OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ; Q?FF 

?MN;<FCMB?> "/-, ;N NB? *IHNL?;F G?H?L;F %IMJCN;F.  
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G9a6-.3</-t/. 06u3. t2/<a:C .9/= 89t </.u-/ t2/ 38-3./8-/ 90 :<37a<C :9=t9:/<at3v/ 36/u= 

a0t/< /6/-t3v/ 6a:a<9=-9:3- -969</-ta6 =u<1/<C 38 t2/ -98t/Bt 90 a8 E82a8-/. R/-9v/<C A0t/< 

Su<1/<C (ERAS) :<91<a7: a <a8.973D/. -98t<966/. t<3a6. 

 

I8t<9.u-t398 

-IMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH NB;N I==OLM CH ;<M?H=? If MOLAC=;F =IGJFC=;NCIHM, 

fL?KO?HNFS >?fCH?> ;M JLCG;LS JIMNIJ?L;NCP? CF?OM (--,I), CM IH? If NB? G;DIL >?N?LGCH;HNM If CH-

BIMJCN;F L?=IP?LS ;fN?L =IFIL?=N;F MOLA?LS108,109. D?MJCN? ;>P;H=?G?HNM CH MOLAC=;F ;H> 

J?LCIJ?L;NCP? =;L?, --,I MNCFF L?G;CHM ;H OHJF?;M;HN =IGJFC=;NCIH NB;N HIN IHFS >?F;SM ?;LFS 

?HN?L;F f??>CHA ;H> CH=L?;M?M =;L?ACP?LMl QILEFI;>, <ON ;FMI CH=L?;M?M GIL<C>CNS3, JLIFIHAM 

BIMJCN;FCT;NCIH110 ;H> CH=L?;M?M G?>C=;F =IMNM80, 111 .   

 

"RJ?LCG?HN;F ;H> =FCHC=;F NLC;FM B;P? MBIQH NB;N <INB fFOC> ?R=?MM19, 22, 27, 112-117 IL BSJIPIF?GC;24 

=;H MCAHCfC=;HNFS ;ff?=N NB? L?=IP?LS If <IQ?F fOH=NCIH ;H> CGJ;CL ;H;MNIGINC= B?;FCHA 22, 118, 119.  

";LFS MNO>C?M B;P? MBIQH NB;N CH>CPC>O;FCT;NCIH If fFOC> NB?L;JS <;M?> IH GIL? I<D?=NCP? 

G?;MOL?M If BSJIPIF?GC; (AI;F >CL?=N?> fFOC> NB?L;JS, GD#1) ;==?F?L;N?M NB? L?=IP?LS If <IQ?F 

fOH=NCIH63, 120, L?>O=?M BIMJCN;FCT;NCIH20, 50 ;H> IP?L;FF =IGJFC=;NCIHM50, ?MJ?=C;FFS CH BCAB-LCME 

J;NC?HNM2, 121. %IQ?P?L, NB? G;DILCNS If NB?M? MNO>C?M Q?L? =IH>O=N?> CH ;H OH=IHNLIFF?> =FCHC=;F 

M?NNCHA, QB?L? M?P?L;F J?LCIJ?L;NCP? =IHfIOH>CHA f;=NILM GCABN B;P? ;ff?=N?> JIMNIJ?L;NCP? 

ION=IG?M. IH f;=N, GIL? L?=?HN ?PC>?H=?55, 57, 58, 122, 123 B;M HIN =IHfCLG?> NB?M? L?MOFNM CH J;NC?HNM 

NL?;N?> QCNB "HB;H=?> /?=IP?LS AfN?L 0OLA?LS ("/A0) JLIAL;GM ;H> NB?L?<S L?=?CPCHA ; GIL? 

MN;H>;L>CT?> J?LCIJ?L;NCP? =;L?. IH NB?M? J;NC?HNM, NB? CGJF?G?HN;NCIH If M?P?L;F ;H> CHN?AL;N?> 

?PC>?H=?-<;M?> J?LCIJ?L;NCP? CHN?LP?HNCIHM, NB;N <S ;=NCHA MSH?LACMNC=;FFS B;P? MBIQH NI CGJLIP? 

=FCHC=;F ION=IG?M ;fN?L =IFIL?=N;F MOLA?LS124, GCABN B;P? <FOHN?> NB? BCMNILC=;F <?H?fCNM I<M?LP?> 



 

c'O;H  . G[G?T-ITKOC?L>I, 2016 
 

���

QCNB GD#155, 57, 58, 122, 123. IN GOMN <? ;FMI =IHMC>?L?> NB;N NB? HOG<?L ;H> NSJ? If CHN?LP?HNCIHM 

CH=FO>?> CH NB? "/A0 JLIAL;GM P;LS <?NQ??H >Cff?L?HN =?HN?LM, G;ECHA >CffC=OFN NI >?N?LGCH? ;H> 

A?H?L;FCT? NB? CGJ;=N If ; MCHAF? CHN?LP?HNCIH IH JIMNIJ?L;NCP? ION=IG?M.  

 

IH FCABN If NBCM =IHNLIP?LMC;F ?PC>?H=?, NB? CGJ;=N If GD#1 IH MJ?=CfC= JIMNIJ?L;NCP? 

=IGJFC=;NCIHM ;H> CH ; =IHN?RN If ;H "/A0 JLIAL;G L?G;CHM OHEHIQH. 0J?=CfC=;FFS, NB?L? CM ; 

F;=E If BCAB-KO;FCNS MNO>C?M JLCG;LCFS CHP?MNCA;NCHA NB? ?ff?=N If GD#1 IH NB? L?=IP?LS If <IQ?F 

fOH=NCIH55 CH ; =IHNLIFF?> =FCHC=;F M?NNCHA QB?L? J?LCIJ?L;NCP? CHN?LP?HNCIHM CHfFO?H=CHA <IQ?F 

fOH=NCIH ;L? MN;H>;L>CT?>.  

 

1B? ;CG If NBCM MNO>S CM NI >?N?LGCH? NB? CGJ;=N If GD#1 IH NB? CH=C>?H=? If --,I CH J;NC?HNM 

OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS ;H> NL?;N?> QCNB ; Q?FF-?MN;<FCMB?> =?HN?L-MJ?=CfC= 

"/A0 JLIAL;G. IN CM BSJINB?MCT?> NB;N J;NC?HNM NL?;N?> QCNB GD#1 QIOF> ?RJ?LC?H=? F?MM --,I 

NB;H J;NC?HNM L?=?CPCHA fFOC> NB?L;JS <;M?> IH NL;>CNCIH;F JLCH=CJF?M. 

 

M/t29.= 

)r6.9s 12s64n .n1 stA1E sAb720ts 

1BCM L;H>IGCT?> (1:1) J;L;FF?F-ALIOJ J;NC?HN ;H> ;MM?MMIL-<FCH>?> NLC;F Q;M ;JJLIP?> <S NB? 

/?M?;L=B "NBC=M BI;L> If NB? *=GCFF 2HCP?LMCNS %?;FNB  ?HNL?, *IHNL?;F, .O?<?=,  ;H;>; 

(0NO>S # 12-177-0D/) ;H> NB? MNO>S JLI=?>OL?M Q?L? =;LLC?> ION CH ;==IL>;H=? QCNB ?NBC=;F 

MN;H>;L>M ( FCHC=;F1LC;FM.AIP L?ACMNL;NCIH: + 101818375). -;NC?HNM Q?L? L?=LOCN?> <?NQ??H 

';HO;LS 2013 ;H> AOAOMN 2015 ;N NB? *IHNL?;F G?H?L;F %IMJCN;F, ; OHCP?LMCNS-;ffCFC;N?> N?LNC;LS 

=?HN?L.  IHM?=ONCP? J;NC?HNM, M=B?>OF?> fIL ?F?=NCP? F;J;LIM=IJC= =IFIL?=N;F L?M?=NCIH, Q?L? 

;JJLI;=B?> <S ; L?M?;L=B CHP?MNCA;NIL ;N NB? JL?IJ?L;NCP? =FCHC=, ;H> QLCNN?H =IHM?HN Q;M I<N;CH?> 
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CH ?FCAC<F? J;NC?HNM. -;NC?HNM Q?L? ?R=FO>?> Cf NB?S Q?L? SIOHA?L NB;H 18 S?;LM IF>, L?KOCL?> 

?G?LA?H=S MOLA?LS, B;> OH>?LAIH? JL?PCIOM ?MIJB;A?;F IL A;MNLC= MOLA?LS, B;> ?MIJB;A?;F 

P;LC=?M IL =;H=?L; =I;L=N;NCIH If NB? ;ILN;, =BLIHC= ;NLC;F fC<LCFF;NCIH, M?P?L? ;ILNC= MN?HIMCM, 

JL?IJ?L;NCP? <IQ?F I<MNLO=NCIH, =I;AOFIJ;NBC?M, =IHNL;CH>C=;NCIHM NI ?JC>OL;F ;H;FA?MC;, Cf NB?S 

Q?L? =BLIHC=;FFS NL?;N?> QCNB IJCIC>M, ;H> Cf NB?S >C> HIN L?;> IL =IGGOHC=;N? CH #L?H=B IL 

"HAFCMB.  

 

1B? GILHCHA If MOLA?LS, ?FCAC<F? J;NC?HNM Q?L? L;H>IGFS ;MMCAH?> <S ; MNL;NCfC?> =IGJON?L-<;M?> 

<FI=E L;H>IGCT;NCIH NI L?=?CP? GD#1 <;M?> IH H?;L-G;RCG;F MNLIE? PIFOG? (03) IJNCGCT;NCIH 

(GD#1 ALIOJ)125 IL fFOC> NB?L;JS <;M?> IH NL;>CNCIH;F JLCH=CJF?M126 ( IHNLIF ALIOJ).  1B?M? 

CH=FO>? NB? L?JF;=?G?HN If JL?IJ?L;NCP? f;MNCHA >?fC=CN (4/2/1 LOF?), PIFOG? ?RJ;HMCIH fIFFIQCHA 

NB? CH>O=NCIH If ;H?MNB?MC;, ;H> NB? L?JF;=?G?HN If CHM?HMC<F? <FII> FIMM ;H> NBCL> MJ;=? FIMM 

(S0pple(e)t 1). /;H>IGCT;NCIH Q;M MNL;NCfC?> <S NB? MOLAC=;F CH>C=;NCIH If =L?;NCHA ; MNIG;.  

GLIOJ ;FFI=;NCIH Q;M =IH=?;F?> OMCHA M?KO?HNC;FFS HOG<?L?> M?;F?> <LIQH ?HP?FIJ?M, IJ?H?> 

NB? GILHCHA If MOLA?LS <S NB? L?M?;L=B CHP?MNCA;NILM.   

 

&2r6o=2r.t6B2 0.r2 

-;NC?HNM Q?L? NL?;N?> ;==IL>CHA NI ; Q?FF ?MN;<FCMB?> "/A0 JLIAL;G MJ?=CfC= fIL J;NC?HNM 

OH>?LAICHA ?F?=NCP? =IFIL?=N;F MOLA?LS CHCNC;FFS CGJF?G?HN?> ;N IOL CHMNCNONCIH CH 2008127, ;H> 

MO<M?KO?HNFS GI>CfC?> (S0pple(e)t 2).  

 

AH?MNB?MC; ;H> ;H;FA?MC; G;H;A?G?HN: IH NB? >;S If MOLA?LS J;NC?HNM Q?L? NL;HMf?LL?> CH NB? 

JL?IJ?L;NCP? ;H?MNB?MC; ;L?; QB?L? JL?IJ?L;NCP? Q?CABN Q;M G?;MOL?> ;H> ;H CHNL;P?HIOM 

=;NB?N?L Q;M CHM?LN?>. AfN?L L?=IL>CHA <;M?FCH? B?GI>SH;GC= P;LC;<F?M, );=N;N?> /CHA?LlMb 27 
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GF-1 (A-1 128 Q;M CHfOM?> <?fIL? CH>O=NCIH If ;H?MNB?MC; CH J;NC?HNM If NB?  IHNLIF ALIOJ QBI 

L?=?CP?> G?=B;HC=;F <IQ?F JL?J;L;NCIH (4 ) If JIFS?NBSF?H? AFS=IF ?F?=NLIFSN? F;P;A?, 

GI)SN?FSb, BL;CHNL??, F;<IL;NILC?M, *A, 20A). A NBIL;=C= ?JC>OL;F =;NB?N?L Q;M CHM?LN?> 

<?NQ??H 18 ;H> 112 ;H> ; N?MN >IM? If 3 GF FC>I=;CH? 2% QCNB ?JCH?JBLCH? (5µA-1 GF-1) Q;M OM?> 

NI =IHfCLG NB? =ILL?=N JF;=?G?HN. -L?M?H=? If M?HMILS <FI=E Q;M ;MM?MM?> <?fIL? MOLA?LS QCNB ;H 

C=? N?MN, ;H> CH JL?M?H=? If JLCG;LS f;CFOL? ?JC>OL;F =;NB?N?LM Q?L? L?JF;=?> <?fIL? CH>O=NCIH If 

;H?MNB?MC;. +I MO<M?KO?HN ?JC>OL;F FI=;F ;H?MNB?NC=M Q?L? ;>GCHCMN?L?> CHNL;IJ?L;NCP?FS NI 

GCHCGCT? NB? B?GI>SH;GC= ?ff?=NM If ?JC>OL;F <FI=E;>?. G?H?L;F ;H?MNB?MC; Q;M CH>O=?> QCNB 

JLIJIfIF (2 GA-1 EA-1) ;H> L?GCf?HN;HCF (1.0 µA-1 EA-1) ;H> G;CHN;CH?> QCNB >?MfFOL;H? IL 

M?PIfFOL;H? CH ; GCRNOL? If 40% IRSA?H ;H> 60% ;CL. IHNL;IJ?L;NCP?FS, ;H;FA?MC; Q;M JLIPC>?> 

QCNB L?GCf?HN;HCF CHfOMCIH (0.05-0.25 µA-1 EA-1 GCH-1) NCNL;N?> NI E??J B?;LN L;N? ;H> <FII> 

JL?MMOL? QCNBCH e 20% If NB? <;M?FCH? P;FO?M. /I=OLIHCOG Q;M OM?> NI f;=CFCN;N? ILINL;=B?;F 

CHNO<;NCIH ;H> G;CHN;CH ;>?KO;N? H?OLIGOM=OF;L <FI=E;>? >OLCHA MOLA?LS (1L;CH ,f #IOL-1,# 

=IOHN F?MM NB;H 2). )OHAM Q?L? P?HNCF;N?> QCNB ; NC>;F PIFOG? If 8 GF-1 (A-1 ;H> QCNB ; JIMCNCP? 

?H>-?RJCL;NILS JL?MMOL? If 5 =G%2,. "H>-NC>;F =;L<IH >CIRC>? Q;M G;CHN;CH?> <?NQ??H 35 ;H> 

40 GG%A <S ;>DOMNCHA NB? L?MJCL;NILS L;N?. -IMNIJ?L;NCP? H;OM?; ;H> PIGCNCHA (-,+3) 

JLIJBSF;RCM Q;M ;=BC?P?> QCNB >?R;G?NB;MIH? (8 GA), ;H> >LIJ?LC>IF (0.625 GA). AN NB? ?H> If 

MOLA?LS, L?GCf?HN;HCF Q;M >CM=IHNCHO?>, 10 GF If FC>I=;CH? 2% Q?L? <IFOM?> CH NB? ?JC>OL;F 

=;NB?N?L, ;H> E?NILIF;= (30 GA) Q;M ;>GCHCMN?L?> Cf HIN =IHNL;CH>C=;N?>. 1B?H, ;H ?JC>OL;F 

GCRNOL? If <OJCP;=;CH? (0.1 GA-1 GF-1) ;H> f?HN;HSF (3 qA-1 GF-1) Q;M MN;LN?> ;H> CHfOM?> fIL 48 B. 

 ?F?<L?R ;H> ;=?N;GCHIJB?H Q?L? ;FMI JL?M=LC<?> fIL NB? ?HNCL? BIMJCN;FCT;NCIH, OHF?MM 

=IHNL;CH>C=;N?>. 0SMN?GC= IJCIC>M Q?L? ;>GCHCMN?L?> ;fN?L NB? ?JC>OL;F Q;M >CM=IHNCHO?> IL 

<?fIL? Cf =FCHC=;FFS L?KOCL?>. 
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IHNL;IJ?L;NCP? B?GI>SH;GC= GIHCNILCHA ;H> G;H;A?G?HN: "F?=NLI=;L>CIAL;G ;=NCPCNS, CHP;MCP?-

<FII> JL?MMOL? ;H> IRSA?H M;NOL;NCIH Q?L? G?;MOL?> CH ?P?LS J;NC?HN. #IFFIQCHA CH>O=NCIH If 

;H?MNB?MC;, ; >CMJIM;<F? "MIJB;A?;F DIJJF?L ("D) JLI<? (D-12 JLI<?) Q;M CHM?LN?> CHNI NB? 

>CMN;F NBCL> If NB? ?MIJB;AOM CH ?P?LS J;NC?HN. ,JNCG;F <FII> fFIQ MCAH;F Q;M C>?HNCfC?> fLIG NB? 

>?M=?H>CHA ;ILN; CH NB? MOJCH? JIMCNCIH ;H> >CMJF;S?> IH NB? "D GIHCNIL ( ;L>CI.-,?MIJB;A?;F 

D*; "D11*; D?FN?R *?>C=;F IH=., ILPCHA, 15, 20A) <S NB? NL?;NCHA ;H?MNB?MCIFIACMN CH NB? 

GD#1 ALIOJ, ;H> <S 2 L?M?;L=B CHP?MNCA;NILM CH NB?  IHNLIF ALIOJ. 1B? G;=BCH? Q;M =;FC<L;N?> 

NI JLIPC>? >;N; ;P?L;A?> IP?L 10 =S=F?M129.  

 

IH NB? GD#1 ALIOJ, NB? J;NC?HN Q;M JIMCNCIH?> CH MN??J 1L?H>?F?H<OLA, ;H> ;fN?L 30 M?=IH>M fLIG 

NB? =B;HA? CH JIMCNCIH "D->?LCP?> B?GI>SH;GC= P;LC;<F?M ;H> MN;H>;L> =;L>CIP;M=OF;L 

J;L;G?N?LM Q?L? L?=IL>?>. If 03 CH=L?;M?> <S GIL? NB;H 10% NB? J;NC?HN Q;M L?JIMCNCIH?> fF;N, 

200 GF If 6% BS>LIRS?NBSF MN;L=B 130/0.4 CH 0.9% MI>COG =BFILC>? (3IFOP?Hb, #L?M?HCOM (;<C, 

)N>,  B?MBCL?, 2() Q?L? ;>GCHCMN?L?> CH 5 GCHON?M, ;H> ; H?Q 03 G?;MOL?G?HN I<N;CH?>. 1BCM 

JLI=?MM Q;M L?J?;N?> OHNCF =B;HACHA CH JIMCNCIH >C> HIN L?MOFN CH ;H CH=L?;M? If GIL? NB;H 10% CH 

03. AN NBCM JICHN CN Q;M ;MMOG?> NB;N 03 B;> L?;=B?> NB? JF;N?;O If NB? #L;HE-0N;LFCHA =OLP? 

(H?;L-G;RCG;F 03), ;H> NB? J;NC?HN Q;M =IHMC>?L?> PIFOG? IJNCGCT?>. 1B? fCH;F B?;>->IQH 

=;L>CIP;M=OF;L G?;MOL?G?HN QBC=B >C> HIN L?MOFN CH ;H CH=L?;M? CH 03 <S GIL? NB;H 10% Q;M 

L?=IL>?> ((B), NB? J;NC?HN Q;M L?JIMCNCIH?> fF;N, ;H> MOLA?LS =IGG?H=?>. 1BCM G?NBI> Q;M 

JL?PCIOMFS >?M=LC<?> NI GCHCGCT? NB? =;L>CIP;M=OF;L ?ff?=NM If NB? JH?OGIJ?LCNIH?OG ;H> If NB? 

=B;HA?M CH JIMCNCIH >OLCHA MOLA?LS130. AfN?L B;PCHA ?MN;<FCMB?> NB? JH?OGIJ?LCNIH?OG ;H> 

JIMCNCIH?> NB? J;NC?HN CH 1L?H>?F?G<OLA, H?;L-G;RCG;F 03 Q;M G;CHN;CH?> >OLCHA MOLA?LS125 

(S0pple(e)t 3, Fig0re A). A <;=EALIOH> G;CHN?H;H=? CHfOMCIH If );=N;N?> /CHA?LlMb 1.5 GF-1 

(A-1 B-1 Q;M ;>GCHCMN?L?> OHNCF NB?H ?H> If MOLA?LS131.  
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IH NB?  IHNLIF ALIOJ, NB? "D GIHCNIL Q;M NOLH?> ;Q;S fLIG NB? ;H?MNB?MC; =;L? JLIPC>?L ;H> NB? 

M=L??H Q;M =IP?L?> QCNB ; MOLAC=;F NIQ?F ;fN?L NB? CH>O=NCIH If ;H?MNB?MC;. 1B? =;L>CIP;M=OF;L 

L?MJIHM? I<N;CH?> 30 M?=IH>M ;fN?L JIMCNCIHCHA NB? J;NC?HN CH MN??J 1L?H>?F?H<OLA ;H> <?fIL? 

MN;LNCHA NB? JH?OGIJ?LCNIH?OG Q;M G?;MOL?> ;H> L?=IL>?> ((B). AH?MNB?MCIFIACMNM Q?L? <FCH>?> 

NI NB? G?;MOL?G?HNM I<N;CH?> QCNB NB? "D fIL NB? ?HNCL? >OL;NCIH If NB? MNO>S. A>>CNCIH;F fFOC>M 

Q?L? ;>GCHCMN?L?> Cf =FCHC=;FFS >??G?> <;M?> IH NB? DO>AG?HN If NB? ;H?MNB?MCIFIACMN CH =B;LA?.  

IH <INB ALIOJM <FII> JLI>O=NM Q?L? ;>GCHCMN?L?> QB?H =FCHC=;FFS CH>C=;N?> ;H> <;M?> IH 

JL?PCIOMFS L?JILN?> F;<IL;NILS =ONIffM63. 3;MIJL?MMILM ;H> CHINLIJ?M Q?L? ;FMI ;>GCHCMN?L?> 

<;M?> IH NB? =FCHC=;F DO>AG?HN If NB? NL?;NCHA ;H?MNB?MCIFIACMN.   

 

0OLAC=;F N?=BHCKO?: 0OLA?LS Q;M J?LfILG?> <S 3 ?RJ?LC?H=?> f?FFIQMBCJ-NL;CH?> =IFIL?=N;F 

MOLA?IHM ;M JL?PCIOMFS >?M=LC<?>132  

 

-IMNIJ?L;NCP? =;L?: ;N NB? ?H> If MOLA?LS J;NC?HNM Q?L? NL;HMf?LL?> CHNI NB? -IMN ;H?MNB?MC; =;L? 

OHCN (-A 2) ;H> ;H CHNL;P?HIOM CHfOMCIH If );=N;N?> /CHA?LlMb 1.5 GF-1 (A-1 BIOL-1 Q;M MN;LN?>.  

AfN?L G??NCHA -A 2 >CM=B;LA? =LCN?LC;, J;NC?HNM Q?L? >CM=B;LA?> NI NB? MOLAC=;F OHCN ;H> );=N;N?> 

/CHA?LlMb CHfOMCIH Q;M L?>O=?> NI 15 GF-1 BIOL-1 (NI E??J NB? P?CH IJ?H) OHNCF 8.00 A* If NB? 

fIFFIQCHA GILHCHA, QB?H CHNL;P?HIOM fFOC>M Q?L? >CM=IHNCHO?>. A>>CNCIH;F CHNL;P?HIOM fFOC>M 

Q?L? ;>GCHCMN?L?> <S NB? ;H?MNB?MCIFIACMN CH =B;LA? (CH -A 2) IL <S NB? MOLAC=;F N?;G (IH NB? 

MOLAC=;F OHCN) ;M J?L OMO;F =;L?. 1B? >;S If MOLA?LS J;NC?HNM Q?L? ?H=IOL;A?> NI >LCHE =F?;L fFOC>M 

(1.5 )-1 >;S-1), ;H> MIFC> >C?N ;M NIF?L;N?> Q;M MN;LN?> NB? GILHCHA ;fN?L MOLA?LS. 1B? ;=ON? J;CH 

M?LPC=? (A-0) PCMCN?> J;NC?HNM >;CFS NI IJNCGCT? J;CH =IHNLIF. 1B? MOLAC=;F N?;G ;H> NB? A-0 Q?L? 

<FCH>?> NI J;NC?HNMl L;H>IGCT;NCIH. -;NC?HNM Q?L? >CM=B;LA?> Cf ;f?<LCF?, NIF?L;N?> IL;F >C?N, J;CH 

Q;M Q?FF =IHNLIFF?> (HOG?LC= L;NCHA M=IL?  < 4), ;H> ;G<OF;N?> CH>?J?H>?HNFS.   
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(tA1E oAt0o:2s, :2.sAr2:2nts, .n1 1.t. 0o9920t6on  

1B? JLCG;LS ION=IG? Q;M NB? CH=C>?H=? If --,I >OLCHA NB? BIMJCN;F MN;S. 1B?L? CM ; F;=E If ; 

MN;H>;L> ;H> P;FC>;N?> >?fCHCNCIH If --,I. 1L;>CNCIH;F =LCN?LC; OM?> NI >?fCH? --,I =IGGIHFS 

CH=FO>? NCG?-<;M?> ?H>JICHNM MO=B ;M NB? NCG? L?KOCL?> NI J;MM A;M ;H>/IL <IQ?F GIP?G?HNM IL 

NCG? NI NIF?L;N? IL;F >C?N. 1B?M? =LCN?LC; JIILFS C>?HNCfS J;NC?HNM QCNB MCAHCfC=;HN JIMNIJ?L;NCP? 

A;MNLICHN?MNCH;F >SMfOH=NCIH CH NB? =IHN?RN If ;H "/A0 JLIAL;G, ;M =IFIL?=N;F J;NC?HNM ;L? f?> ;M 

NIF?L;N?> CH NB? CGG?>C;N? JIMNIJ?L;NCP? J?LCI>, CH>?J?H>?HNFS IH NB? JL?M?H=? If MO=B =LCN?LC;. 

B;M?> IH NB?M? =IHMC>?L;NCIHM ;H> ;fN?L B;PCHA J?LfILG?> ; FCN?L;NOL? L?PC?Q, CH 2012 ;H 

CHN?L>CM=CJFCH;LS =IHM?HMOM Q;M ;=BC?P?> ;GIHA ;H?MNB?NCMNM ;H> =IFIL?=N;F MOLA?IHM QILECHA ;N 

NB? *IHNL?;F G?H?L;F %IMJCN;F IH BIQ NI >C;AHIM? ;H> G;H;A? JIMNIJ?L;NCP? CF?OM CH NB? =IHN?RN 

If ;H "/A0 JLIAL;G. IN Q;M fIOH> NB;N --,I CH ;<M?H=? If JIMNIJ?L;NCP? =IGJFC=;NCIHM Q;M 

;MMI=C;N?> QCNB ; G?>C;H CH=L?;M? If 2 >;SM CH F?HANB If BIMJCN;F MN;S. -;NC?HNM QCNB --,I Q?L? 

C>?HNCfC?> <S NB? JL?M?H=? If 2 IL GIL? =FCHC=;F CH>C=;NILM If A;MNLICHN?MNCH;F >SMfOH=NCIH, ;N F?;MN 

1 fIL ?;=B If NB? 2 fIFFIQCHA =LCN?LC; 1) JL?M?H=? If PIGCNCHA, ,/ ;<>IGCH;F >CMN?HMCIH ;H> 2) 

;<M?H=? If J;MMCHA A;M IL MNIIF, ,/ HIN NIF?L;NCHA IL;F >C?N CH ;<M?H=? If ;HS JL?=CJCN;NCHA 

=IGJFC=;NCIHM. 0?=IH>;LS ION=IG?M CH=FO>?> .O;FCNS If /?=IP?LS M=IL?133, 30->;S =IGJFC=;NCIHM, 

L?;>CH?MM NI <? >CM=B;LA?>, F?HANB If BIMJCN;F MN;S ;H> L?;>GCMMCIH L;N?M. -IMNIJ?L;NCP? 

=IGJFC=;NCIHM Q?L? >?fCH?> . =r6or6 (S0pple(e)t 4) ;H> NB?CL M?P?LCNS AL;>?> <S OMCHA NB? 

DCH>Ii F;PC?H =F;MMCfC=;NCIH134 ;H> NB?  IGJL?B?HMCP?  IGJFC=;NCIH IH>?R135.  

 

%?GI>SH;GC= P;LC;<F?M Q?L? G?;MOL?> <S NB? NL?;NCHA ;H?MNB?MCIFIACMN CH NB? GD#1 ALIOJ, ;H> 

<S NB? 2 L?M?;L=B CHP?MNCA;NILM CH NB?  IHNLIF ALIOJ, ;FF Q?FF NL;CH?> IH BIQ NI I<N;CH ;H> 

CHN?LJL?N "D->?LCP?> B?GI>SH;GC= G?;MOL?G?HNM. 1B? "D JLI<? Q;M L?fI=OM?> Cf H?=?MM;LS, 

;H> "D->?LCP?> B?GI>SH;GC= P;LC;<F?M Q?L? G?;MOL?> 5 GCHON?M ;fN?L CH>O=NCIH If ;H?MNB?MC; 
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((0), CH MN??J 1L?H>?F?G<OLA ((B), ;H> ?P?LS 15 GCHON?M OHNCF NB? ?H> If MOLA?LS ((038aF), <?fIL? 

NB? ?JC>OL;F Q;M <IFOM?>. -IMNIJ?L;NCP?FS, J;NC?HNM Q?L? CHMNLO=N?> NI >LCHE fLIG ; MJ?=CfC= 250 

GF =OJ NI G?;MOL? >;CFS IL;F fFOC> CHN;E?. -;NC?HNM Q?L? ;FMI Q?CAB?> ?P?LS GILHCHA <?fIL? 

<L?;Ef;MN. -IMNIJ?L;NCP? A;MNLICHN?MNCH;F fOH=NCIH Q;M ;MM?MM?> <S ; L?M?;L=B CHP?MNCA;NIL ;fN?L NB? 

>CHH?L Q;M M?LP?>. 1B? ;GIOHN If MSMN?GC= IJCIC> =IHMOGJNCIH Q;M G?;MOL?> >;CFS, ;H> 

=IHP?LN?> NI CHNL;P?HIOM GILJBCH? ?KOCP;F?HNM136 

 

-L?IJ?L;NCP? ;H> CHNL;IJ?L;NCP? >;N; Q?L? =IFF?=N?> <S 2 MNO>S CHP?MNCA;NILM, QBCF? JIMNIJ?L;NCP? 

>;N; Q?L? =IFF?=N?> <S ; NBCL> MNO>S CHP?MNCA;NIL QBI Q;M <FCH>?> NI J;NC?HNMl L;H>IGCT;NCIH ;H> 

NI NB? ?HNCL? CHNL;IJ?L;NCP? G;H;A?G?HN. 1B? MNO>S CHP?MNCA;NILM Q?L? HIN CHPIFP?> CH =FCHC=;F 

>?=CMCIH-G;ECHA ;H> >C> HIN B;P? ;==?MM NI NB? >;N; =IFF?=N?> <S NB? INB?L CHP?MNCA;NILM. D;N; 

Q?L? CHCNC;FFS L?=IL>?> IH MJ?=CfC= >;N; =IFF?=NCIH MB??NM ;H> NB?H NL;HMf?LL?> CHNI 2 M?J;L;N? 

>;N;<;M?M, IH? =IHN;CHCHA JL?IJ?L;NCP? ;H> CHNL;IJ?L;NCP? >;N;, ;H> NB? INB?L JIMNIJ?L;NCP? >;N;. 

1B? 2 >;N;<;M?M Q?L? G?LA?> IHFS QB?H NB? MNO>S Q;M N?LGCH;N?>.  

 

(.:=92 s6F2 0.90A9.t6on .n1 st.t6st60.9 .n.9Es6s 

B;M?> IH 40% CH=C>?H=? If JLCG;LS --,I I<M?LP?> CH 114 J;NC?HNM QBI OH>?LQ?HN ?F?=NCP? 

=IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "/A0 JLIAL;G ;N NB? *IHNL?;F G?H?L;F %IMJCN;F, OMCHA NB? 

M;G? =LCN?LC; JL?PCIOMFS >?M=LC<?>, ; JIQ?L ;H;FSMCM CH>C=;N?> NB;N ; M;GJF? MCT? If 64 J;NC?HNM CH 

?;=B ALIOJ Q;M L?KOCL?> NI MBIQ ; 50% --,I L?>O=NCIH CH J;NC?HNM NL?;N?> QCNB GD#1 (IH?-

MC>?>-N-N?MN), QCNB ; JIQ?L If 0.8 ;H> ; NSJ? 1 ?LLIL (α) = 0.05.  1B? BSJINB?MCM NB;N GD#1 QIOF> 

L?>O=? NI 20% NB? CH=C>?H=? If --,I Q;M <;M?> IH NB? I<M?LP;NCIH NB;N CH 2012, NB? CH=C>?H=? If 

--,I ;N IOL CHMNCNONCIH Q;M ?R=?JNCIH;FFS BCAB?L (40%) NB;H QB;N L?JILN?> CH INB?L =?HN?LM137, 
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>?MJCN? ; Q?FF ?MN;<FCMB?> "/A0 JLIAL;G NB;N CH=FO>?> M?P?L;F J?LCIJ?L;NCP? CHN?LP?HNCIHM NB;N 

B;P? MBIQH NI ;==?F?L;N? NB? L?=IP?LS If <IQ?F fOH=NCIH (M?F?=NCP? OM? If *B-, =;L<IBS>L;N?-

LC=B <?P?L;A?M, ?;LFS f??>CHA, F;J;LIM=IJC= MOLA?LS, ?JC>OL;F, =B?QCHA AOG, IJCIC> MJ;LCHA 

MNL;N?AC?M ?N=.). AN NB;N NCG?, J?LCIJ?L;NCP? fFOC> G;H;A?G?HN Q;M NB? IHFS ?F?G?HN NB;N Q;M HIN 

MN;H>;L>CT?>. 4? NB?L?fIL? BSJINB?MCT?> NB;N GD#1, <S ;>GCHCMN?LCHA CHNL;P?HIOM fFOC>M <;M?> 

IH GIL? I<D?=NCP? G?;MOL?M If BSJIPIF?GC;, QIOF> MCAHCfC=;HNFS L?>O=? NB? CH=C>?H=? If --,I. 

 

AH;FSMCM Q;M J?LfILG?> IH ;H CHN?HNCIH-NI-NL?;N <;MCM ;H> ;M J?L JLINI=IF. 1B? JLCG;LS ION=IG? 

Q;M ?P;FO;N?> OMCHA NB?  BC-MKO;L? N?MN (χ2) IL #CMB?LlM ?R;=N Cf ;JJLIJLC;N?. A JL?-JF;HH?> MO<-

ALIOJ ;H;FSMCM If NB? JLCG;LS ION=IG? Q;M =IH>O=N?> CH J;NC?HNM HIN L?=?CPCHA ; MNIG;, ;H> CH 

J;NC?HNM OH>?LAICHA =IFIHC= MOLA?LS, ;H> CH J;NC?HNM OH>?LAICHA L?=N;F MOLA?LS. AM NB? JLIJILNCIH 

If J;NC?HNM QBI L?=?CP?> *B- Q;M MCAHCfC=;HNFS >Cff?L?HN <?NQ??H NB? 2 ALIOJM (J = 0.021), ; 

HIH-JF;HH?> ;>DOMN?> ;H;FSMCM Q;M =IH>O=N?> NI =;F=OF;N? NB? L?F;NCP? LCME If --,I, <S ;>DOMNCHA 

fIL NB? OM? If *B-. 0?=IH>;LS ION=IG?M Q?L? ?P;FO;N?> OMCHA NB? 0NO>?HNlM N-N?MN fIL HILG;FFS 

>CMNLC<ON?> >;N;, NB? 4CF=IRIH-*;HH-4BCNH?SlM N?MN fIL HIN HILG;FFS >CMNLC<ON?> ;H> NB?  BC-

MKO;L? N?MN (χ2) IL #CMB?LlM ?R;=N N?MN QB?H ;JJLIJLC;N?. )CH?;L GCR?> GI>?F-;H;FSMCM Q;M OM?> NI 

;MM?MM ;H> =IGJ;L? B?GI>SH;GC= P;LC;<F?M IP?L NCG? ;H> <?NQ??H ALIOJM. 1B? 1OE?SlM N?MN Q;M 

OM?> fIL JIMN-BI= ;H;FSMCM.  

 

 IHNCHOIOM P;LC;<F?M ;L? L?JILN?> ;M G?;H e MN;H>;L> >?PC;NCIH IL G?>C;H (CHN?LKO;LNCF? L;HA?), 

;H> =;N?AILC=;F ;H> IL>CH;F P;LC;<F?M ;M ;<MIFON? HOG<?L (J?L=?HN;A?). /?F;NCP? LCME QCNB 95% 

=IHfC>?H=? CHN?LP;FM CM ;FMI L?JILN?> fIL =;N?AILC=;F P;LC;<F?M.  
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0N;NCMNC=;F ;H;FSMCM Q;M J?LfILG?> OMCHA IB* 0-00 MN;NCMNC=b P?LMCIH 23 (IB*, 2015, +6, 20A) 

IL 01A1Ab P?LMCIH 14 (0N;N; ILJ,  IFF?A? 0N;NCIH, 15, 20A). AFF MN;NCMNC=;F N?MNM Q?L? 2-MC>?> 

;H> ; J-P;FO? < 0.05 Q;M =IHMC>?L?> NI CH>C=;N? MN;NCMNC=;F MCAHCfC=;H=?.  

 

R/=u6t= 

&.t62ntsG 05.r.0t2r6st60s, o=2r.t6B2 1.t. .n1 .n2st52s6. 0.r2 

A NIN;F If 196 J;NC?HNM Q?L? ;MM?MM?> fIL ?FCAC<CFCNS, If QBC=B 135 J;NC?HNM Q?L? L;H>IGCT?>, 68 NI 

NB? GD#1 ALIOJ ;H> 67 NI NB?  IHNLIF ALIOJ. A NIN;F If 128 J;NC?HNM Q?L? ;H;FST?> IH ;H 

CHN?HNCIH-NI-NL?;N <;MCM (64 CH NB? GD#1 ;H> 64 CH NB?  IHNLIF ALIOJ) ;H> 115 J;NC?HNM Q?L? 

;H;FST?> J?L JLINI=IF (56 CH NB? GD#1 ;H> 59 CH NB?  IHNLIF ALIOJ) (Fig0re 1). B;M?FCH? J;NC?HNMl 

=B;L;=N?LCMNC=, IJ?L;NCP? >;N;, ;H> ;H?MNB?MC; =;L? Q?L? MCGCF;L <?NQ??H NB? 2 ALIOJM (Table 1 ;H> 

S0pple(e)t 5). 

 

Intr.o=2r.t6B2 39A61 .1:6n6str.t6on, B.so=r2ssors, .n1 52:o1En.:60 1.t.  

-;NC?HNM CH NB? GD#1 ALIOJ L?=?CP?> F?MM CHNL;P?HIOM fFOC>M (J<0.001) (G;CHFS F?MM =LSMN;FFIC>M, 

J<0.001), <ON ; AL?;N?L PIFOG? If =IFFIC>M, J<0.001. "MNCG;N?> <FII> FIMM Q;M HIN >Cff?L?HN, 

JB?HSF?JBLCH? Q;M OM?> GIL? fL?KO?HNFS CH NB?  IHNLIF ALIOJ (J = 0.020) ;H> HIH? If NB? 

J;NC?HNM L?KOCL?> CHINLIJ?M (Table 2). 03 ;H> =;L>C;= IONJON ( ,) =B;HA?M IP?L NCG? Q?L? 

MCAHCfC=;HNFS >Cff?L?HN <?NQ??H NB? 2 ALIOJM (MFIJ? >Cff?L?H=?, J<0.001 ;H> J<0.001, 

L?MJ?=NCP?FS). AN 10, 03 ;H>  ;L>C;= ,ONJON ( ,) Q?L? BCAB?L CH NB?  IHNLIF GLIOJ (J = 0.007 

;H> J = 0.024, L?MJ?=NCP?FS). 03 L?G;CH?> MCAHCfC=;HNFS BCAB?L =IGJ;L?> NI <;M?FCH? (10) CH <INB 

ALIOJM (J<0.0001), <ON NB? CH=L?;M? fLIG 10 NI 1B Q;M GIL? JLIHIOH=?> CH NB? GD#1 ALIOJ 

(?MNCG;N? GD#1 ALIOJ = 24.02, J<0.001 Bs ?MNCG;N?  IHNLIF ALIOJ = 12.14, J<0.0001).  , 

L?G;CH?> MCAHCfC=;HNFS BCAB?L =IGJ;L?> NI <;M?FCH? (10) IHFS CH GD#1 ALIOJ (J<0.0001) ;H> NB? 
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CH=L?;M? fLIG 10 NI 1B Q;M GIL? JLIHIOH=?> CH NB? GD#1 (?MNCG;N? GD#1 ALIOJ = 1.15, 

J<0.001 Bs ?MNCG;N?  IHNLIF ALIOJ = 0.39, J = 0.179). IHNL;IJ?L;NCP? 03 ;H>  , P;FO?M Q?L? 

BCAB?L CH NB? GD#1 ALIOJ, BIQ?P?L NB? >Cff?L?H=?M <?NQ??H NB? 2 ALIOJM >C> HIN L?;=B MN;NCMNC=;F 

MCAHCfC=;H=? ;N ;HS If NB? INB?L NCG? CHN?LP;FM (S0pple(e)t 6, Fig0re. B a)  C). *?;H ;LN?LC;F 

JL?MMOL? =B;HA?M IP?L NCG? Q?L? MCGCF;L <?NQ??H NB? 2 ALIOJM (MFIJ? >Cff?L?H=?, J = 0.277). 

(S0pple(e)t 6, Fig0re, D).  

 

&osto=2r.t6B2 1.t. 

IH -A 2, NB? 2 ALIOJM Q?L? =IGJ;L;<F? QCNB L?A;L> NI NB? ;GIOHN If CHNL;P?HIOM fFOC>M, 

MSMN?GC= IJCIC>M ;H> P;MIJL?MMILM L?=?CP?>. -,+3, NB? HOG<?L If BSJIN?HMCIH ?JCMI>?M, OLCH? 

IONJON ;H> F?HANB If -A 2 MN;S Q?L? ;FMI MCGCF;L.   

,H NB? MOLAC=;F OHCN, J;NC?HNM L?=?CP?> ; MCGCF;L ;GIOHN If CHNL;P?HIOM fFOC>M ;H> IL;F CHN;E? Q;M 

HIN >Cff?L?HN. -IMNIJ?L;NCP? Q?CABN A;CH ;H> OLCH? IONJON Q?L? BCAB?L CH NB?  IHNLIF ALIOJ IH >;S 

1 (J = 0.002 ;H> J = 0.004, L?MJ?=NCP?FS) (Table 3). -IMNIJ?L;NCP? J;CH CHN?HMCNS Q;M MCGCF;L, <ON 

MSMN?GC= IJCIC> =IHMOGJNCIH IH >;S 2 ;H> 3 Q;M MFCABNFS BCAB?L CH J;NC?HNM If NB?  IHNLIF ALIOJ 

(J = 0.024 ;H> J = 0.035, L?MJ?=NCP?FS Table 4). 

 

%At0o:2s 

-LCG;LS ION=IG? ;H> A;MNLICHN?MNCH;F fOH=NCIH: IP?L;FF, NB? CH=C>?H=? If --,I Q;M MCGCF;L 

<?NQ??H NB? 2 ALIOJM, IH CHN?HNCIH NI NL?;N ;H;FSMCM (21.9% CH NB? GD#1 ALIOJ ;H> 21.9% CH NB? 

 IHNLIF ALIOJ, /?F;NCP? /CME = 1.00, 95% =IHfC>?H=? CHN?LP;F = 0.52 NI 1.92, J = 1.000), ;H> J?L 

JLINI=IF (J = 1.000). BS ;>DOMNCHA fIL NB? OM? If *B-, NB? LCME If >?P?FIJCHA --,I >C> HIN 

=B;HA? (/?F;NCP? /CME;>DOMN?> = 1.00, 95% =IHfC>?H=? CHN?LP;F = 0.53 NI 1.86, J = 0.094). /?=IP?LS 

G?;MOL?M If A;MNLICHN?MNCH;F fOH=NCIH ;H> A;MNLICHN?MNCH;F MSGJNIGM Q?L? ;FMI MCGCF;L (Table 5).  
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0?=IH>;LS ION=IG?M: .O;FCNS If /?=IP?LS M=IL?, L?;>CH?MM NI <? >CM=B;LA?>, F?HANB If BIMJCN;F 

MN;S, IP?L;FF 30->;S G?>C=;F ;H> MOLAC=;F =IGJFC=;NCIHM, ?G?LA?H=S >?J;LNG?HN PCMCNM ;H> 

L?;>GCMMCIH L;N?M Q?L? HIN >Cff?L?HN. *IL? J;NC?HNM CH NB? GD#1 >?P?FIJ?> CHNL;-IL-

L?NLIJ?LCNIH?;F ;<M=?MM?M (J = 0.048). (Table 6 .n1 S0pple(e)t 7). 

 

D3=-u==398 

1B? L?MOFNM If NBCM MNO>S CH>C=;N? NB;N CHNL;IJ?L;NCP? GD#1 ;CGCHA NI ;=BC?P? H?;L-G;RCG;F 03 

IJNCGCT;NCIH =IGJ;L?> NI fFOC> NB?L;JS <;M?> IH NL;>CNCIH;F JLCH=CJF?M >I?M HIN L?>O=? NB? 

CH=C>?H=? If --,I CH J;NC?HNM OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ; Q?FF-

?MN;<FCMB?> "/A0 JLIAL;G.  

 

0?P?L;F NLC;FM =IH>O=N?> CH J;NC?HNM OH>?LAICHA ;<>IGCH;F MOLA?LS <ON NL?;N?> QCNB =IHP?HNCIH;F 

=;L? B;P? MBIQH NB;N CH;>?KO;N? fFOC> NB?L;JS >?F;SM NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH22, 

112-115. "RJ?LCG?HN;F ;H> =FCHC=;F MNO>C?M B;P? >?GIHMNL;N?> NB;N CHN?MNCH;F ?>?G; ;M ; L?MOFN If 

?R=?MMCP? fFOC> ;>GCHCMNL;NCIH CHBC<CNM A;MNLICHN?MNCH;F NL;HMCN ;H> CGJ;CLM ;H;MNIGINC= B?;FCHA112 

113-115 19, 117 118, 119, 138. IH =IHNL;MN, fFOC> L?MNLC=NCIH B;M <??H MBIQH NI ;==?F?L;N? NB? L?=IP?LS If 

<IQ?F fOH=NCIH ;H> f;=CFCN;N? ?;LFS CHN;E? If IL;F >C?N19, 22, 117. %IQ?P?L, >O? NI NB? B?N?LIA?H?CNS 

If NB? MNO>S >?MCAHM, NB? F;=E If ; OHCP?LM;F >?fCHCNCIH =B;L;=N?LCTCHA ; L?MNLC=NCP? fFOC> 

G;H;A?G?HN, ;H> NB? ;<M?H=? If ; MN;H>;L>CT?> J?LCIJ?L;NCP? =;L?139, CN L?G;CHM >CffC=OFN NI 

?MN;<FCMB NB? L?;F CGJ;=N If fFOC> L?MNLC=NCIH IH JIMNIJ?L;NCP? GIL<C>CNS25, 140, 141.  

 

IH>CPC>O;FCT;NCIH If fFOC> NB?L;JS <;M?> IH GIL? I<D?=NCP? G?;MOL?M If BSJIPIF?GC;, =IGGIHFS 

=;FF?> GD#1, B;M MBIQH HIN IHFS NI ;==?F?L;N? NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH63,22 <ON 

;FMI NI L?>O=? JIMNIJ?L;NCP? =IGJFC=;NCIHM50 ;H> BIMJCN;FCT;NCIH20, 50, ?MJ?=C;FFS CH BCAB-LCME 
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J;NC?HNM2, 121, ;H> G;CHFS QB?H =IGJ;L?> NI FC<?L;F fFOC> ;>GCHCMNL;NCIH20. B?=;OM? If NB?M? 

<?H?fCNM, CN B;M <??H L?=IGG?H>?> CH J;NC?HNM OH>?LAICHA G;DIL ;<>IGCH;F MOLA?LS17, 131, 142, 143.  

 

1B? L?MOFNM If NB? JL?M?HN MNO>S >I HIN MOJJILN NB? OM? If GD#1 NI L?>O=? NB? CH=C>?H=? If --,I 

CH NBCM MJ?=CfC= J;NC?HN JIJOF;NCIH ;H> J?LCIJ?L;NCP? =FCHC=;F =IHN?RN, >?MJCN? ; F;LA?L 

CHNL;IJ?L;NCP? PIFOG? If CHNL;P?HIOM fFOC>M CH NB?  IHNLIF ALIOJ, ;H> ; GIL? JLIHIOH=?> ;H> 

MOMN;CH?> CH=L?;M? If 03 ;H>  , CH NB? GD#1 ALIOJ >OLCHA MOLA?LS. 

 

0?P?L;F L?;MIHM =;H ?RJF;CH NB?M? fCH>CHAM. #CLMN, J;NC?HNM Q?L? NL?;N?> QCNB M?P?L;F J?LCIJ?L;NCP? 

"/A0 CHN?LP?HNCIHM NB;N B;P? MBIQH NI f;=CFCN;N? NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH ;fN?L 

;<>IGCH;F MOLA?LS, MO=B ;M NB? OM? If JL?IJ?L;NCP? =;L<IBS>L;N? >LCHEM, F;J;LIM=IJC= MOLA?LS, 

NBIL;=C= ?JC>OL;F ;H;FA?MC;, IJCIC>-MJ;LCHA ;H;FA?MC;, ;H> ?;LFS f??>CHA NB;N GCABN B;P? 

=IHNLC<ON?> NI GCHCGCT? NB? I==OLL?H=? If --,I CH <INB ALIOJM109. 1BCM B;M ;FMI <??H 

>?GIHMNL;N?> <S 2 L?=?HN G?N;-;H;FSM?M, NB;N B;P? MBIQH NB;N QB?H J;NC?HNM ;L? NL?;N?> QCNB ; 

GIL? L;NCIH;F fFOC> G;H;A?G?HN, ;H> CH NB? =IHN?RN If ;H "/A0 JLIAL;G, NB? <?H?fCNM If GD#1 

;L? IffM?N <S ;>P;H=?G?HNM CH J?LCIJ?L;NCP? =;L?55, 123. 0?=IH>, J;NC?HNM CH NB?  IHNLIF ALIOJ Q?L? 

;<F? NI ?FCGCH;N? fFOC> ?R=?MM ;M CH>C=;N?> <S ; BCAB?L OLCH? IONJON NB? >;S If MOLA?LS ;H> <S ; 

G;LACH;F Q?CABN A;CH (< 2.5 (A) IH >;S 1. 1BCM MOAA?MNM NB;N NB? PIFOG? If CHNL;P?HIOM fFOC>M 

L?=?CP?> CH NB?  IHNLIF ALIOJ GCABN B;P? HIN <??H BCAB ?HIOAB NI =;OM? MOffC=C?HN CHN?LMNCNC;F 

?>?G; NI >?N?LGCH? ; BCAB CH=C>?H=? If --,I IL JIMNIJ?L;NCP? =IGJFC=;NCIHM. #CH;FFS, 

;JJLIRCG;N?FS NQI NBCL>M If J;NC?HNM CH <INB ALIOJM Q?L? ;N FIQ-LCME fIL JIMNIJ?L;NCP? 

=IGJFC=;NCIHM ;H> NB? <?H?fCNM If GD#1 B;P? <??H G;CHFS >?GIHMNL;N?> CH BCAB-LCME J;NC?HNM2, 121. 

AFNBIOAB JIMNIJ?L;NCP? MSMN?GC= IJCIC> =IHMOGJNCIH IH >;S 1 ;H> 2 Q;M MN;NCMNC=;FFS BCAB?L CH 
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J;NC?HNM If NB?  IHNLIF ALIOJ, NB? =FCHC=;F L?F?P;H=? If NBCM fCH>CHA CM KO?MNCIH;<F?, ;M IJCIC> 

=IHMOGJNCIH Q;M GCHCG;F CH <INB ALIOJM. 

 

1B? G;CH MNL?HANB If NBCM MNO>S CM NB;N MJ?=CfC=;FFS ?P;FO;N?M NB? CGJ;=N If GD#1 IH NB? L?=IP?LS 

If <IQ?F fOH=NCIH, CH NB? =IHN?RN If ; MN;H>;L>CT?> ;H> ?PC>?H=?-<;M?> J?LCIJ?L;NCP? =;L?, 

FCGCNCHA NB? LCME If <C;M >O? NI M?P?L;F J?LCIJ?L;NCP? =IHfIOH>CHA f;=NILM. %IQ?P?L, CN GOMN <? 

;=EHIQF?>A?> NB;N "/A0 JLIAL;GM CH=FO>? P;LC;<F? CHN?LP?HNCIHM, >Cff?L?HN ;GIHA CHMNCNONCIHM, 

JIN?HNC;FFS FCGCNCHA NB? A?H?L;FCT;<CFCNS If NB?M? L?MOFNM CH =?HN?LM QCNB >Cff?L?HN J?LCIJ?L;NCP? =;L?. 

#IL ?R;GJF?, NB? CGJ;=N If GD#1 IH NB? L?=IP?LS If <IQ?F fOH=NCIH GCABN B;P? JLI>O=?> 

f;PIL;<F? L?MOFNM CH J;NC?HNM NL?;N?> QCNB MSMN?GC= IJCIC>M ;H> HIN QCNB ?JC>OL;F ;H;FA?MC;, ;M CN CM 

Q?FF ?MN;<FCMB?> NB;N NBIL;=C= ?JC>OL;F ;H;FA?MC; f;=CFCN;N?M NB? L?=IP?LS If <IQ?F fOH=NCIH. IN Q;M 

>?=C>?> NI MN;H>;L>CT? NB? ;H;FA?MC; N?=BHCKO? NI GCHCGCT? NB? LCME If <C;M ;M J;NC?HNM OH>?LAICHA 

F;J;LIM=IJC= L?=N;F MOLA?LS, <ON HIN =IFIHC= MOLA?LS, CH IOL CHMNCNONCIH fL?KO?HNFS L?=?CP?> 

?JC>OL;F ;H;FA?MC;.  1BCM JL;=NC=? CM <;M?> IH NB? L?MOFNM If ; JL?PCIOM MNO>S, MBIQCHA <?NN?L J;CH 

=IHNLIF QCNB ?JC>OL;F ;H;FA?MC; CH NB? fCLMN 48 B ;fN?L F;J;LIM=IJC= L?=N;F MOLA?LS NB;H QCNB 

MSMN?GC= IJCIC>M JFOM CHNL;P?HIOM FC>I=;CH?132.  %IQ?P?L, >?MJCN? NB? OM? If ?JC>OL;F ;H;FA?MC; CH 

F;J;LIM=IJC= MOLA?LS MNCFF L?G;CHM =IHNLIP?LMC;F, CN B;M <??H MO==?MMfOFFS L?JILN?> CH J;NC?HNM 

OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS ;H> NL?;N?> QCNB ; Q?FF-?MN;<FCMB?> "/A0 JLIAL;G142. 

 

0?P?L;F FCGCN;NCIHM GOMN <? ;=EHIQF?>A?>. #CLMN, J;NC?HNM CH NB?  IHNLIF ALIOJ L?=?CP?> ; F;LA? 

PIFOG? If CHNL;P?HIOM fFOC>M, AL?;N?L NB;H QB;N CM =OLL?HNFS L?=IGG?H>?>131, D?MJCN? NB? fFOC> 

L?ACG?H OM?> CH NB?  IHNLIF ALIOJ CM <;M?> IH ION>;N?> J?LCIJ?L;NCP? fFOC> NB?L;JS JLCH=CJF?M17, 25 

CN CM =IHMCMN?HN QCNB QB;N CM L?=IGG?H>?> CH QC>?FS OM?> ;H?MNB?MC; N?RN<IIEM126. 1B? 2 ALIOJM 

;FMI >Cff?L?> CH NB? NSJ? If fFOC>M, ;H> NBCM GCABN B;P? ;ff?=N?> NB? JLCG;LS ION=IG? GIL? NB;H 
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NB? CHfOMCIH L?ACG?H. %IQ?P?L, NI NB? <?MN If IOL EHIQF?>A?, =IFFIC>M OM? B;M H?P?L <??H 

;MMI=C;N?> QCNB JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH.   

 

0?=IH>, ; GIL? L;NCIH;F GD#1 JLINI=IF <;M?> IH 03 IJNCGCT;NCIH QB?H =FCHC=;FFS >??G?>, L;NB?L 

NB;H IH JL?-?GJNCP? H?;L-G;RCG;F 03 IJNCGCT;NCIH, GCABN B;P? F?> NI <?NN?L L?MOFNM, ;M G;HS 

J;NC?HNM CH NB?  IHNLIF Q?L? ;<F? NI G;CHN;CH ;>?KO;N? MSMN?GC= J?LfOMCIH ( ,), >?MJCN? ; MO<-

G;RCG;F 03. 1BCL>, >?MJCN? L;H>IGCT;NCIH J;NC?HNM CH NB? GD#1 L?=?CP?> GIL? fL?KO?HNFS *B-, 

;H> NBCM GCABN B;P? JIMCNCP?FS CHfFO?H=?> NB? L?=IP?LS If <IQ?F CH NBCM ALIOJ144. %IQ?P?L, <S 

;>DOMNCHA fIL NB? OM? If *B-, NB? LCME If >?P?FIJCHA --,I L?G;CH?> OH=B;HA?> (//;>DOMN?>  = 1.00 

95% I= 0.53 NI 1.86). B?=;OM? NB? CH=C>?H=? If --,I Q;M MCGCF;L <?NQ??H NB? 2 ALIOJM >?MJCN? 

NB? OH<;F;H=?> OM?> If *B-, CN GCABN <? ;LAO?> NB;N CH NB? CHN?LP?HNCIH ALIOJ ?CNB?L GD#1 

GCABN B;P? HIN ;>?KO;N?FS =IGJ?HM;N?> NB? CHNL;P;M=OF;L >?fC=CN >O? NI *B-, F?;>CHA NI 

MJF;H=BHC= BSJIJ?LfOMCIH ;H> NB?L?fIL? NI ; BCAB?L CH=C>?H=? If --,I, IL NB;N ; F;LA? PIFOG? If 

fFOC>M =IOF> B;P? <??H ;>GCHCMN?L?> <?=;OM? If ; AL?;N?L CHNL;P;M=OF;L >?fC=CN, =;OMCHA <IQ?F 

?>?G; ;H> MCAHCfC=;HN A;MNLICHN?MNCH;F >SMfOH=NCIH. %IQ?P?L, HIH? If NB?M? BSJINB?M?M =;H <? 

=IHfCLG?>, ;M ; MO<ALIOJ ;H;FSMCM CH J;NC?HNM L?=?CPCHA *B- MBIQ?> NB;N >OLCHA MOLA?LS NB? 

CH=L?;M? If 03 ;H>  , Q;M GIL? JLIHIOH=?> ;H> MOMN;CH?> CH NB? GD#1 ALIOJ (MFIJ? >Cff?L?H=?, 

J< 0.001 ;H> J<0.001, L?MJ?=NCP?FS), ;H> NB;N NB? PIFOG? If fFOC>M ;>GCHCMN?L?> CH NB? 2 ALIOJM 

Q;M MCGCF;L NI QB;N L?JILN?> CH NB? JLCG;LS ;H;FSMCM. IH NBCM MO<ALIOJ If J;NC?HNM NB? CH=C>?H=? If 

--,I Q;M 16.4% CH NB? GD#1 ;H> 30.4% CH NB?  IHNLIF ALIOJ (// = 0.54, 95%  I = 0.21 NI 

1.43, J = 0.213) (>;N; HIN MO<GCNN?> QCNB NB? =OLL?HN G;HOM=LCJN). #IOLNB, CH ;<M?H=? If ; 

OHCP?LM;F ;H> P;FC>;N?> >?fCHCNCIH If CF?OM, Q? OM?> ; >?fCHCNCIH <;M?> IH ;H CHN?L>CM=CJFCH;LS 

=IHM?HMOM ;=BC?P?> ;GIHA ;H?MNB?MCIFIACMNM ;H> MOLA?IHM, QBC=B GCABN B;P? HIN ;==OL;N?FS 

C>?HNCfC?> J;NC?HNM QCNB --,I. %IQ?P?L, NB? CH=C>?H=? If --,I Q;M MCGCF;L NI QB;N B;M <??H 
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JL?PCIOMFS L?JILN?> CH NB? =IHN?RN If ;H "/A0 JLIAL;G27
. *IL?IP?L, ; M?=IH>;LS ;H;FSMCM 

CH=FO>CHA ;FF J;NC?HNM If NB? MNO>S B;M MBIQH NB;N J;NC?HNM QCNB --,I, <ON QCNBION ;HS INB?L 

=IGJFC=;NCIHM, B;> ; G?>C;H CH=L?;M? CH F?HANB If BIMJCN;F MN;S If 4 >;SM, ;H> NB;N --,I Q;M ;H 

CH>?J?H>?HN JL?>C=NIL If >?F;S?> L?;>CH?MM fIL >CM=B;LA? ;H> JLIFIHA?> BIMJCN;F MN;S (J<0.001 

;H> J = 0.001 L?MJ?=NCP?FS, >;N; HIN MO<GCNN?> QCNB NB? =OLL?HN G;HOM=LCJN). AFNBIOAB NB? M;GJF? 

MCT? CM FCGCN?> ;H> NB?M? L?MOFNM H??> fOLNB?L P;FC>;NCIH, NB?M? fCH>CHAM MOAA?MN NB;N NBCM >?fCHCNCIH 

If --,I GCABN ;==OL;N?FS C>?HNCfS J;NC?HNM QCNB ; =FCHC=;FFS G?;HCHAfOF A;MNLICHN?MNCH;F 

>SMfOH=NCIH CH NB? =IHN?RN If ;H "/A0 JLIAL;G. #CH;FFS, NBCM MNO>S GCABN B;P? CHMOffC=C?HN 

MN;NCMNC=;F JIQ?L NI >?N?LGCH? QB?NB?L GD#1 =;H L?>O=? --,I, ;M CNM CH=C>?H=? Q;M FIQ?L NB;H 

?RJ?=N?>. 1B? ?RJ?=N?> CH=C>?H=? If --,I CH NB? =IHNLIF ALIOJ GCABN B;P? <??H IP?L?MNCG;N?>, 

JLI<;<FS <?=;OM? J;NC?HNM CH NB? BCMNILC=;F ALIOJ OM?> NI =;F=OF;N? NB? M;GJF? MCT? ;FMI L?=?CP?> 

CHNL;P?HIOM GILJBCH? J;NC?HN-=IHNLIFF?> ;H;FA?MC; ;H> OH>?LQ?HN IJ?H MOLA?LS, f;=NILM EHIQH NI 

>?F;S NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L =IFIL?=N;F MOLA?LS109. IH =IHNL;MN, F;J;LIM=IJS ;H> 

NBIL;=C= ?JC>OL;F ;H;FA?MC; OM?> CH ?P?LS J;NC?HN If NBCM MNO>S GCABN B;P? MCAHCfC=;HNFS L?>O=?> 

NB? I==OLL?H=? If --,I. IN GCABN <? ;FMI JIMMC<F? NB;N NB? PIFOG? If fFOC>M L?=?CP?> CH NB? 

BCMNILC=;F ALIOJ Q;M MCAHCfC=;HNFS BCAB?L NB;H QB;N CHfOM?> CH =IHNLIF ALIOJ, =;OMCHA ; BCAB?L 

CH=C>?H=? If --,I. 2HfILNOH;N?FS Q? =IOF> HIN ;==OL;N?FS L?NLC?P? NBCM CHfILG;NCIH, ;M NB? 

PIFOG? ;H> NSJ? If fFOC>M CHfOM?> >OLCHA MOLA?LS Q;M JIILFS L?JILN?> CH NB? ;H?MNB?NC= =B;LNM. IH 

;>>CNCIH, NB?M? L?MOFNM GCABN <? CH J;LN ?RJF;CH?> <S NB? J;LNC=CJ;NCIH ?ff?=N, ;M J;NC?HNM 

OH>?LAICHA =FCHC=;F NLC;FM N?H> NI B;P? <?NN?L ION=IG?M L?A;L>F?MM If NB? NL?;NG?HN NB?S L?=?CP?145.  

 

IH =IH=FOMCIH, QCNBCH CNM FCGCN;NCIHM NBCM MNO>S MBIQM NB;N CHNL;IJ?L;NCP? GD#1 =IGJ;L?> NI fFOC> 

NB?L;JS <;M?> IH NL;>CNCIH;F fFOC> G;H;A?G?HN >I?M HIN L?>O=? NB? CH=C>?H=? If --,I CH J;NC?HNM 

OH>?LAICHA F;J;LIM=IJC= =IFIL?=N;F MOLA?LS CH NB? =IHN?RN If ;H "/A0 JLIAL;G. INM JL?PCIOMFS 
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>?GIHMNL;N?> <?H?fCNM GCABN B;P? <??H IffM?N <S ;>P;H=?G?HNM CH J?LCIJ?L;NCP? ;H> MOLAC=;F =;L?. 

+IH?NB?F?MM, fFOC> NB?L;JS MBIOF> <? ;FQ;SM <;M?> IH JBSMCIFIAC= ;H> M=C?HNCfC= JLCH=CJF?M, NI 

GCHCGCT? NB? LCME If =IGJFC=;NCIHM ;MMI=C;N?> QCNB fFOC> IP?LFI;> ;H> BSJIPIF?GC;, ?MJ?=C;FFS CH 

BCAB-LCME MOLAC=;F J;NC?HNM.   
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(a,6/ 1. B;M?FCH? J;NC?HNMl =B;L;=N?LCMNC=M, IJ?L;NCP? >;N;, ;H> ;H?MNB?MC; =;L? 
 GDF(  

(8= 64) 
C98t<96  
(8= 64) 

:-va6u/ 

AA?, E2.rs 62.7 e 15.1 60.9 e 15.3 0.510 
0.109 
0.114 
0.436 
0.170 
0.394 

 
0.598 
0.483 
0.959 
0.172 

G?H>?L */#, n 31/33 40/24 
4?CABN, K4 71.1 (62.2-85.1) 76.5 (67.6-84.7) 
B*I  24.9 (22.4-28.6) 26.1 (23.4-29.1) 
B0A, :2 1.8 e 0.2 1.9 e 0.2 
A0A (I/II/III/I3), n 6/42/14/2 8/38/18/0 
 /--,002* 

-BSMCIFIAS 
,J?L;NCP? 
-L?>C=NCP? *ILN;FCNS (%) 

 
8 (7-10) 
7 (7-7) 

1.8 (0.9-9.3) 

 
8 (7-9) 
7 (7-7) 

1.8 (0.9-2.6) 
 B;LFMIH =IGIL<C>CNS IH>?R 2 (2-3) 2 (1-3) 
-L?IJ?L;NCP? B?GIAFI<CH, 4-1 1L-1 12.8 13.4 0.049 
IH>C=;NCIH fIL MOLA?LS, n (%) 
      IFIL?=N;F =;H=?L 
     IHfF;GG;NILS <IQ?F >CM?;M? 
     DCP?LNC=OFCNCM 
     ,NB?LM;   

 
48 (75.0) 
6 (9.4) 
4 (6.3) 
6 (9.4) 

 
43 (67.2) 
9 (14.1) 
7 (10.9) 
5 (7.8) 

 
 

0.618 
 
1.000 
0.062 
0.848 
1.000 
0.244 
0.193 
0.496 
1.000 
0.611 
0.795 
0.752 
0.619 
0.845 

1SJ? If 0OLA?LS, n (%) 
 IFIHC= 
    IF?I=?=;F L?M?=NCIH   
    /CABN B?GC=IF?=NIGS 
    )?fN B?GC=IF?=NIGS  
    0O<NIN;F =IF?=NIGS 
    0CAGIC>?=NIGS 
    1IN;F =IF?=NIGS 
/?=N;F 
    /?=N;F ;HN?LCIL L?M?=NCIH 
    /?=N;F FIQ ;HN?LCIL L?M?=NCIH 
    -LI=NI=IF?=NIGS 
    A<>IGCH;F J?LCH?;F L?M?=NCIH 

 
39 (61.0) 
1 (1.6) 
20 (31.3) 
5 (7.8) 
0 (0) 

11 (17.2) 
2 (3.1) 
25 (39.0) 
10 (15.6) 
8 (12.5) 
6 (9.4) 

  1 (1.6) 

 
39 (60.1) 
7 (10.9) 
19 (29.7) 
4 (6.3) 
3 (4.7) 
6 (9.4) 
0 (0.0) 
25 (39.0) 
8 (12.5) 
9 (14.1) 
5 (7.8) 
3 (4.7) 

0NIG;, n (%) 18 (28.1) 19 (29.7) 
BIQ?F JL?J;L;NCIH, n (%) 

4 ) GI)61")6b 
2 #F??N ?H?G;M  

 
36 (56.2) 
12 (18.7) 

 
23 (35.9) 
17 (26.6) 

 
 0.021 
0.291 

-L?IJ?L;NCP? =;L<IBS>L;N? >LCHEM*, n (%) 
     6?M† 
     6?M, ;==IL>CHA NI NB? KO;HNCNS CH>C=;N?>†† 

 
47 (73.4) 
23 (35.9) 

 
45 (71.4) 
26 (41.9) 

 
0.800 
0.490 

 
0.344 
0.510 

-L?IJ?L;NCP? f;MNCHA NCG?, 5 
0IFC>††† 
#FOC>†††† 

 
35.9 (19.0-40.0) 
4.0 (3.1-5.7) 

 
34.4 (16.7-38.0) 
4.0 (3.2-6.3) 

DOL;NCIH If MOLA?LS, :6n 189 (144-269.2) 183.5 (133.5-254.5) 0.564 
);J;LIM=IJC= NCG?, :6n 108 (68.2-146.2) 101 (71.2-143.2) 0.506 
 IHP?LMCIH NI IJ?H, n (%) 8 (12.5) 5 (7.8) 0.380 
#CH;F N?GJ?L;NOL?, C∘ 36.1 e 0.8 35.9 e 0.6 0.269 
"N D?MfFOL;H?, % 4.4 e 0.6 4.6 e 0.7 0.103 
"N 0?PIfFOL;H?, %** 1.4 e 0.3 1.3 e 0.3 0.617 
/?GCf?HN;HCF, H4-1 K4-1 :6n-1 0.1 (0.1-0.2) 0.1 (0.1-0.2) 0.083 
IHNL;IJ?L;NCP? E?NILIF;= (30 GA), n (%) 49 (76.6) 50 (78.1) 0.754 
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; B?HCAH ;>?HIG; (6 J;NC?HNM CH NB? GD#1 ALIOJ ;H> 3 J;NC?HNM CH NB?  IHNLIF ALIOJ), f?=;F 
CH=IHNCH?H=? (1 J;NC?HN CH NB?  IHNLIF ALIOJ) N?LGCH;F CF?OG MNLC=NOL? (1 J;NC?HN CH NB?  IHNLIF 
ALIOJ). * *ILHCHA >IM?. † D;N; fLIG 1 J;NC?HN CH NB?  IHNLIF ALIOJ CM GCMMCHA. ††D;N; fLIG 2 
J;NC?HNM CH NB?  IHNLIF ALIOJ ;L? GCMMCHA†††D;N; fLIG 2 J;NC?HNM CH NB?  IHNLIF ALIOJ ;H> 1 
J;NC?HN CH NB? GD#1 CM GCMMCHA. †††† D;N; fLIG 1 J;NC?HN CH NB?  IHNLIF ALIOJ CM GCMMCHA. 
**"CABN??H J;NC?HNM L?=?CP?> 0?PIfFOL;H? (9 J;NC?HNM CH NB? GD#1 ;H> 9 J;NC?HNM CH NB?  IHNLIF 
ALIOJ). A0A= AG?LC=;H 0I=C?NS If AH?MNB?MCIFIACMNM -BSMC=;F 0N;NOM. B*I= BI>S *;MM IH>?R; 
B0A= BI>S 0OLf;=? AL?;;  /- IFIL?=N;F; "N= "H> 1C>;F; B= BIOLM; */#= *;F?/ #?G;F?; H= 
HOG<?L; GCH= GCHON?M. D;N; ;L? JL?M?HN?> ;M G?;H e MN;H>;L> >?PC;NCIH, G?>C;H (CHN?LKO;LNCF? 
L;HA?), IL ;<MIFON? HOG<?LM (J?L=?HN;A?); J-P;FO? 6n It.960: #CMB?LlM ?R;=N N?MN. 
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(a,6/ 2. -L?IJ?L;NCP? ;H> CHNL;IJ?L;NCP? CHNL;P?HIOM fFOC>M, P;MIJL?MMILM, <FII> FIMM ;H> 
NL;HMfOMCIHM 

 

 
 

 GDF( 1<9u: 
(8= 64) 

C98t<96 
(8=64) 

:-va6u/ 

%</9:/<at3v/ :/<39.  
/?JF;=?G?HN If JL?IJ?L;NCP? CHNL;P;M=OF;L 
>?fC=CN >O? NI *B- ;, :9  

- 2093.6 e 394.6 - 

I8t<a9:/<at3v/ :/<39.  

1IN;F PIFOG? If CHNL;P?HIOM fFOC>, :9 
 
);=N;N?> /CHA?LlM 

:9 
:9-1 84-1 5-1 

 
 IFFIC>M, :9 
 

-L?-JH?OGIJ?LCNIH?OG ((B) 
<IFOM?M  

 
+; F 0.9%***, :9 
 

1IN;F PIFOG? If CHNL;P?HIOM fFOC>M, :9 
 
 IFIHC= MOLA?LS 
 
/?=N;F MOLA?LS 
 

1535.0 (1000.0-2271.7) 
 
 

500.0 (323-687.1) 
2.0 (1.6-2.4) 

 
900 (400.0-1400) 

 
400.0 (200.0-400.0)* 

 
 

194.5 (150.0-268.0) 
 
 
 

1375.3 e 667.5 
 

2342.1 e 980.6 

2370.0 (1779.0-3070.8) 
 
 

2102.0 (1600.0-2528.0) 
8.6 (7.0 - 10.6) 

 
0 (0-500.0) 

 
-** 
 
 

179.0 (145.7-234.2) 
 
 
 

2242.7 e 873.9 
 

2957.9 e 978.5 
 

< 0.001 
 
 

< 0.001 
< 0.001 

 
< 0.001 

 
- 
 
 

0.132 
 
 
 

<0.001 
 

0.031 

"B), :9 
 

 IFIHC= 0OLA?LS 
 
/?=N;F 0OLA?LS 

175.0 (100.0-400.0) 
 

100 (100-200.0) 
 

400.0 (125.0-850.0) 

150.0 (100.0-400.0) 
 

100 (100-200.0) 
 

400.0 (200.0-800.0) 

0.708 
 

0.519 
 

0.914 
-/B M 

-;NC?HNM L?=?CPCHA -/B M, n (%) 
+OG<?L If 2HCNM (2/4/8) 
3IFOG?, :9   

 
5 (7.8) 
3/1/1 
0 (0-0) 

 
1 (1.6) 
1/0/0 
0 (0-0) 

 
0.094 
0.100 
H; 

3;MIJL?MMIL, H (%) 
              

-B?HSF?JBLCH? 
H (%) 
µA 

              
"JB?>LCH? 

n (%) 
:4 

              
-B?HSF?JBLCH? =IHNCHOIOM 
CHfOMCIH, H (%) 

53 (82.8) 
 
 

39 (60.9) 
80.0 (0-300.0) 

 
 

40 (62.5) 
10.0 (0-25.0) 

 
0 (0) 

58 (90.6) 
 
 

51 (79.7) 
180.0 (80.0-440.0) 

 
 

43 (67.2) 
10.0 (0-20.0) 

 
0 (0) 

0.193 
 
 

0.020 
0.016 

 
 

0.496 
0.947 

 
H; 

2LCH? IONJON, :9-1 K4-1 5-1  1.2 (0.8-1.8) 1.4 (0.8-2.6) 0.148 
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; -L?IJ?L;NCP? CHNL;P?HIOM fFOC>M Q?L? ;>GCHCMN?L?> IHFS CH J;NC?HNM If NB?  IHNLIF ALIOJ QBI 
L?=?CP?> *?=B;HC=;F BIQ?F -L?J;L;NCIH (35.9%). IH 2 J;NC?HNM NB? JL?IJ?L;NCP? >?fC=CN >O? NI NB? 
OM? If G?=B;HC=;F <IQ?F JL?J;L;NCIH =IOF> HIN <? =IGJF?N?> <?fIL? MOLA?LS <?=;OM? NB? 
IJ?L;NCHA LIIG M=B?>OF? Q;M =B;HA?> ;N NB? F;MN GCHON?. *IH NB? GD#1 ALIOJ, 35 J;NC?HNM (97.2%) 
H??>?> MNLIE? PIFOG? (03) IJNCGCT;NCIH <?fIL? NB? JH?OGIJ?LCNIH?OG. **IH NB?  IHNLIF ALIOJ 
40 J;NC?HNM (62.5 %) CH=L?;M?> 0310 <S GIL? NB;H 10% QB?H JIMCNCIH?> CH MN??J 1L?H>?F?G<OLA 
<?fIL? NB? JH?OGIJ?LCNIH?OG ((B)  ***AGIOHN If HILG;F M;FCH? MIFONCIH OM?> NI >CFON? ;HNC<CINC=M, 
JIN;MMCOG =BFILC>? QB?H H??>?>, ;H> L?GCf?HN;HCF. "B)= "MNCG;N?> BFII> FIMM; *?=B;HC=;F 
BIQ?F -L?J;L;NCIH = *B-, 4 ) GI)61")6b; H;= HIN ;JJFC=;<F? (HI MN;NCMNC=M Q?L? =IGJON?> 
;M NB?L? Q?L? HIN ?HIOAB P;FC> =;M?M NI J?LfILG NB? *;HH-4BCNH?S 1?MN). +; F 0.9%= +ILG;F 
0;FCH?; -/B M= -;=E?> /?> BFII>  ?FFM. D;N; ;L? JL?M?HN?> ;M G?;H e MN;H>;L> >?PC;NCIH, 
G?>C;H (CHN?LKO;LNCF? L;HA?), IL ;<MIFON? HOG<?LM (J?L=?HN;A?). 
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(a,6/ 3. -IMNIJ?L;NCP? fFOC> <;F;H=?, Q?CABN <;F;H=?, ;H> JIMNIJ?L;NCP? BSJIN?HMCIH 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�1IN;F ;GIOHN If CHNL;P?HIOM =LSMN;FFIC>M L?=?CP?> fLIG MOLAC=;F OHCN ;>GCMMCIH OHNCF BIMJCN;F 
>CM=B;LA?; Ω 1IN;F IL;F fFOC> CHN;E? G?;MOL?> fLIG MOLAC=;F OHCN ;>GCMMCIH OHNCF BIMJCN;F 
>CM=B;LA?. �Ur6;2 OBA=BA o; 1.F 0 :2.sBr21 3ro: sBr460.9 B;6A .1:6ss6o; B;A69 8.00 A$ o3 D.F 
1 (#IF?S =;NB?N?LM Q?L? L?GIP?> IH NB? GILHCHA If D;S 1 ;M J?L "/A0 JLINI=IF). 2LCH? IONJON 
IH >;S 0 =IOF> HIN <? G?;MOL?> CH CH 7 J;NC?HNM If NB? GD#1 ;H> CH 10 J;NC?HNM If NB?  IHNLIF 
ALIOJ ;M #IF?S =;NB?N?LM Q?L? L?GIP?> CH -A 2 <?=;OM? If J;NC?HNMl >CM=IGfILN.  �� 1IN;F 
G;MNLICHN?MNCH;F FIMM?M G?;MOL?> fLIG MOLAC=;F OHCN ;>GCMMCIH OHNCF BIMJCN;F >CM=B;LA?. † 
-IMNIJ?L;NCP? Q?CABN =IOF> HIN <? G?;MOL?> CH 12 J;NC?HNM If NB? GD#1 ;H> CH 10 J;NC?HNM If NB? 
 IHNLIF ALIOJ <?=;OM? If J;NC?HNMl L?fOM;F IL <?=;OM? J;NC?HNM Q?L? >CM=B;LA?> ?;LFS IH D;S 2 IL 
>;S 3 (D;S 1: 2 J;NC?HNM CH GD#1 ;H> 1 J;NC?HN CH  IHNLIF ALIOJ; D;S 2: 1 J;NC?HN CH NB? GD#1 
ALIOJ; D;S 3: 9 J;NC?HNM CH GD#1 ;H> 5 J;NC?HNM CH NB?  IHNLIF ALIOJ). * 0SMNIFC= <FII> JL?MMOL? 
F?MM NB;H 90 GG%A IL F?MM NB;H 20% If NB? <;M?FCH? P;FO?. ** A f;FF If ;N F?;MN 20 GG%A CH 
MSMNIFC= <FII> JL?MMOL? OJIH ;MMOGCHA ;H OJLCABN JIMNOL? fLIG ; MOJCH? JIMCNCIH. D;N; ;L? 
JL?M?HN?> ;M G?;H e MN;H>;L> >?PC;NCIH, G?>C;H (CHN?LKO;LNCF? L;HA?), IL ;M ;<MIFON? HOG<?LM 
(J?L=?HN;A?). 
 
 
 
 

 

 
 

 GDF( 
(8= 64) 

C98t<96 
(8= 64) 

:-va6u/ 

 
-;NC?HNM L?=?CPCHA CHNL;P?HIOM 
CHfOMCIH ;fN?L >;S 0, n(%) 

 
31 (48.4) 

 
28 (43.8) 

 
0.723 

IHJON, :9 
1IN;F CHNL;P?HIOM 
=LSMN;FFIC>M�, :9 
1IN;F IL;F fFOC> CHN;E? Ω, 
:9 

 
318.75 (247.0-2967.4) 

 
7681.0 (5625.0- 10350.0) 

 
607.50 (291-3233.7) 

 
6525 (3968.7-10050.0) 

 
0.269 
 

0.571 

,ONJON 
2LCH? IONJON, >;S 0� 
1IN;F A;MNLICHN?MNCH;F 
FIMM?M ��,:9 

 
700.0 (450.0-1440.0) 
75.0 (0-1475.0) 

 
1450.0 (700.0-2000.0) 

50.0 (0-1912.5) 

 
0.004 
0.984 

4?CABN <;F;H=?†, K4 
D;S 1 - D;S 0 
D;S 2 - D;S 1 
D;S 3 - D;S 2 

 
1.08 e 1.9 
0.61 e 1.6 
-0.76 e1.4 

 
2.12 e1.7 
0.02 e 1.7 
-0.51 e 1.4 

 
0.002 
0.054 
0.321 

%SJIN?HMCIH*, n (%) 15 (23.4) 16 (25) 1.000 
,LNBIMN;NC= BSJIN?HMCIH**, n (%) 
 

2 (3.2) 8 (12.5) 0.096 
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(a,6/ 4. -IMNIJ?L;NCP? J;CH CHN?HMCNS ;H> G;H;A?G?HN ;H> NCG? MJ?HN ION If <?> 
 
 GDF( 

(8=64) 
C98t<96  
(8=64) 

:-va6u/ 

 
-;CH, MN;NC= 

+/0 >;S 0 
+/0 >;S 1 
+/0 >;S 2 
+/0 >;S 3 
 

-;CH, =IOABCHA 
+/0 >;S 0 
+/0 >;S 1 
+/0 >;S 2 
+/0 >;S 3 
 

-;CH, ;G<OF;NCHA 
+/0 >;S 0 
+/0 >;S 1 
+/0 >;S 2 
+/0 >;S 3 
 

D;SM QCNB NBIL;=C= ?JC>OL;F 
;H;FA?MC;, n (%) 
 
0SMN?GC= IJCIC>M†, :4 

1IN;F 
D;S 0 
D;S 1 
D;S 2 
D;S 3 

 
 ?F?<L?R* QCNB NBIL;=C= ?JC>OL;F 
;H;FA?MC;, n (%)  
 
 ?F?<L?R* ;fN?L NBIL;=C= ?JC>OL;F 
;H;FA?MC;, n (%) 
 
+I If J;NC?HNM L?=?CPCHA *CFE If 
*;AH?MC;, n (%) 
 
1CG? MJ?HN ION If <?>, :6n 

D;S 0 
D;S 1 
D;S 2 
D;S 3 

 
 

0 (0-2) 
2 (0-4) 
3 (1-4) 

1.5 (0-3.5) 
 
 

1.5 (0-4) 
3.5 (2-5) 
4 (2-5.5) 
2 (0-5) 

 
 

0 (0-0) 
0 (0-3) 
2 (0-4) 
0 (0-2.5) 

 
 

3 (2-3) 
 
 

12 (3.30- 33.25) 
0 

0 (0-0) 
3.30 (0-9.95) 
3.30 (0-10) 

 
9 (14.1) 

 
 

48 (75.0) 
 
 

52 (81.3) 
 
 
 

0 (0-10) 
65 (20-217.50) 
90 (45-256.25) 
120 (45-236.25) 

 
 

2 (0-3) 
2 (0-4) 
2 (1-4) 
1 (0-3) 

 
 

3 (1.5-5) 
4 (2.5-6) 
4 (3-6) 
2 (0-5) 

 
 

0 (0-0) 
0 (0-2.5) 
2 (0-4) 
1 (0-3) 

 
 

3 (2-3) 
 
 

18.30 (9.10-34.85) 
0 

0 (0-0) 
6.60 (3.30-13.20) 

5 (0-10) 
 

10 (15.6) 
 
 

51 (79.7) 
 
 

45 (71.9) 
 
 
 

0 (0-3.75) 
127.50 (41.25-491.25) 
122.50 (67-375) 
180 (72.50-240) 

 
 

0.138 
0.486 
0.787 
0.617 
 
 

0.028 
0.588 
0.457 
0.876 
 
 

0.806 
0.472 
0.608 
0.390 
 
 

0.840 
 
 

0.072 
1.000 
0.024 
0.035 
0.803 
 

1.000 
 
 

0.673 
 
 

0.297 
 
 
 

0.386 
0.063 
0.248 
0.028 

† IHNL;P?HIOM GILJBCH? ?KOCP;F?HNM. *  ?F?<L?R 200 GA =2r IM ?P?LS 12 B. +/0= +OG?LC= 
/;NCHA 0=IL? (0-10); D;N; ;L? JL?M?HN?> ;M G?>C;H (CHN?LKO;LNCF? L;HA?), IL ;M ;<MIFON? HOG<?LM 
(J?L=?HN;A?). 
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(a,6/ 5. IH=C>?H=? If -LCG;LS -IMNIJ?L;NCP? IF?OM (--,I) ;H> L?=IP?LS A;MNLICHN?MNCH;F fOH=NCIH  
 GDF(  

(8=64) 
C98t<96 
(8=64) 

RR 
(95%CI) 

:-
va6u/= 

RRa.4u=t/. 
(95% CI) 

:-
va6u/= 

IH=C>?H=? If --,I*, n 
(%) 

I)) .n.9Es6s  
&2r =roto0o9 

 
 

14 (21.9) 
12 (21.4) 

 
 

14 (21.9) 
12 (20.3) 

 
 

1.00 (0.52 NI 1.92) 
1.05 (0.52 NI 2.15) 

 
 

1.000 
1.000 

 
 

1.00 (0.53 NI 1.86) 
1.06 (0.53 NI 2.12)  

 
 

0.094 
0.225 

+I 0NIG;, n (%) 
I)) .n.9Es6s  
&2r =roto0o9 

 
9 (19.6) 
7 (17.5) 

 
7 (15.6) 
7 (16.3) 

 
1.25 (0.51 NI 3.09) 
1.07 (0.41 NI 2.79) 

 
0.615 
0.882 

 
1.29 (0.54 NI 3.07) 
1.09 (0.44 NI 2.73) 

 
0.316 
0.272 

0NIG;, n (%) 
I)) .n.9Es6s  
&2r =roto0o9 

 
5 (27.8) 
5 (31.3) 

 
 (36.8) 
5 (31.3) 

 
0.75 (0.29 NI 1.95) 
1.00 (0.35 NI 2.79) 

 
0.556 
1.000 

 
0.81 (0.33 NI 2.00) 
1.10 (0.42 NI 2.94) 

 
0.226 
0.477 

 IFIHC= MOLA?LS n 
(%) 

I)) .n.9Es6s  
&2r =roto0o9 

 
 

9 (23.1) 
7 (20.6) 

 
 

6 (15.4) 
6 (15.8) 

 
 

1.50 (0.59 NI 3.81) 
1.30 (0.49 NI 3.50) 

 
 

0.389 
0.597 

 
 

1.42 (0.57 NI 3.55) 
1.24 (0.47 NI 3.27) 

 
 

0.370 
0.385 

/?=N;F MOLA?LS n (%) 
I)) .n.9Es6s  
&2r =roto0o9 

 
5 (20.0) 
5 (22.7) 

 
8 (32.0) 
6 (28.6) 

 
0.62 (0.24 NI 1.65) 
0.79 (0.28 NI 2.22) 

 
0.333 
0.661 

 
0.69 (0.28 NI 1.71) 
0.90 (0.34 NI 2.34) 

 
0.147 
0.298 

--,I 
DC;AHIMCM, >;S 

1/2/3/≥4, n  
I)) .n.9Es6s 
&2r =roto0o9 

DOL;NCIH, 1.Es 
I)) .n.9Es6s 
&2r =roto0o9 

 
 
 

3/5/4/2 
3/3/4/2 

 
2 (1-3.5) 
2 (1-3.7) 

 
 
 

4/7/1/2 
4/5/1/2 

 
3 (1.7-3.2) 
3 (1.2-3.7) 

 
 
 
H; 
H; 
 
H; 
H; 

 
 
 

0.517 
0.486 
 

0.318 
0.389 

 
 
 
H; 
H; 
 
H; 
H; 

 
 
 
- 
- 
 
- 
- 

1CG? NI fCLMN fF;NOM, 5 
I)) .n.9Es6s 
&2r =roto0o9 

 
20.5 (12-26) 
20 (13-26) 

 
20 (12.5-24.5) 
19 (13-24) 

 
H; 
H; 

 
0.843 
0.796 

 
H; 
H; 

 
- 
- 

1CG? NI fCLMN <IQ?F 
GIP?G?HN, 5 

I)) .n.9Es6s 
&2r =roto0o9 

 
+;OM?;, n (%) 

I)) .n.9Es6s 
&2r =roto0o9 

 
 

21.5 (16-36) 
22 (16-36) 

 
 

41 (64.1) 
37 (66.1) 

 
 

22 (16-28) 
22 (15-28) 

 
 

37 (57.8) 
33 (55.9) 

 
 
H; 
H; 
 
 

1.11 (0.83 NI 1.47) 
1.18 (0.88 NI 1.59) 

 
 

0.884 
0.784 
 
 

0.469 
0.265 

 
 
H; 
H; 
 
 

1.19 (0.90 NI 1.56) 
1.30 (0.97 NI 1.74) 

 
 
- 
- 
 
 

0.697 
0.660 

 
3IGCNCHA, n (%) 

I)) .n.9Es6s 
&2r =roto0o9 

 
 

25 (39.1) 
23 (41.1) 

 
 

25 (39.1) 
21 (35.6) 

 
 

1.00 (0.65 NI1.54) 
1.15 (0.72 NI 1.84) 

 
 

1.000 
0.547 

 
 

1.07 (0.70 NI 1.64) 
1.28 (0.80 NI 2.07) 

 
 

0.492 
0.601 

A<>IGCH;F >CMN?HMCIH, n 
(%) 

I)) .n.9Es6s 
&2r =roto0o9 

 
 

49 (76.6) 
43 (76.8) 

 
 

55 (85.9) 
51 (86.4) 

 
 

0.89 (0.75 NI 1.05) 
0.89 (0.74 NI 1.06) 

 

 
 

0.257 
0.230 

 
 

0.91 (0.77 NI 1.08) 
0.91 (0.76 NI 1.09) 

 
 

0.938 
0.856 

DC?N CHNIF?L;H=?**, n (%) 
I)) .n.9Es6s 
&2r =roto0o9 

 
15 (23.4) 
14 (25) 

 
17 (26.6) 
14 (23.7) 

 
0.88 (0.48 NI1.61) 
1.05 (0.55 NI 2.01) 

 
0.839 
1.000 

 
0.87 (0.48 NI 1.59) 
1.09 (0.56 NI 2.11) 

 
0.582 
0.967 
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1B? ;H;FSMCM Q;M ;>DOMN?> fIL NB? OM? If *?=B;HC=;F BIQ?F -L?J;L;NCIH. *Absence of gas but 
presence of stool was not considered a clinical indicator of gastrointestinal dysfunction. **DC?N 
CHNIF?L;H=?: ;N NB? ?H> If NB? >;S J;NC?HNM Q?L? ;ME?> NI DO>A? QB?NB?L NB?S NIF?L;N?> IL HIN NB? 
G?;FM NB?S ;N? >OLCHA NB? >;S. -;NC?HNM QBI >C> HIN ?;N ;HS G?;F >OLCHA NB? >;S Q?L? =IHMC>?L?> 
HIN NIF?L;NCHA >C?N. I11 = IHN?HNCIH NI NL?;N; +G1 = +;MIA;MNLC= NO<?; H; = HIN ;JJFC=;<F?; // = 
/?F;NCP? /CME. D;N; ;L? JL?M?HN?> ;M G?>C;H (CHN?LKO;LNCF? L;HA?), ;M ;<MIFON? HOG<?LM 
(J?L=?HN;A?), IL ;M L?F;NCP? LCME (95% =IHfC>?H=? CHN?LP;F); J-P;FO?M 6n It.960: #CMB?LlM ?R;=N N?MN. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+G1 CHM?LNCIH, n (%) 
I)) .n.9Es6s 
&2r =roto0o9 

 
9 (14.1) 
8 (14.3) 

 
11 (17.2) 
8 (13.6) 

 
0.82 (0.36 NI 1.84) 
1.05 (0.42 NI 2.61) 

 
0.808 
1.000 

 
0.82 (0.37 NI 1.82) 
1.17 (0.47 NI 2.90) 

 
0.293 
0.770 

 
+OG<?L If MECJJ?> 
G?;FM, H   

I)) .n.9Es6s 
&2r =roto0o9 

 
 
 

1 (0-2) 
1 (0-2) 

 
 
 

1 (0-4.7) 
1 (0-4) 

 
 
 
H; 
H; 

 
 
 

0.551 
0.770 

 
 
 
H; 
H; 

 
 
 
- 
- 
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(a,6/ 6. -?LCIJ?L;NCP? GIL<C>CNS ;H> GILN;FCNS 
 
 

.O;FCNS IL L?=IP?LS M=IL?, F?HANB If BIMJCN;F MN;S, 30->;S JIMNIJ?L;NCP? =IGJFC=;NCIHM, 30->;S 
"G?LA?H=S D?J;LNG?HN PCMCNM ;H> 30->;S L?;>GCMMCIHM. *IHN?HMCP?  ;L? 2HCN ;>GCMMCIH >OLCHA 
JLCG;LS F?HANB If MN;S.    I =  IGJL?B?HMCP?  IGJFC=;NCIH IH>?R; "D = "G?LA?H=S 
D?J;LNG?HN; I 2 = IHN?HMCP?  ;L? 2HCN; ),0 = )?HANB If %IMJCN;F 0N;S; .I/ = .O;FCNS If 
/?=IP?LS 0=IL?; // = /?F;NCP? /CME. D;N; ;L? JL?M?HN?> ;M G?>C;H (CHN?LKO;LNCF? L;HA?), ;M 
;<MIFON? HOG<?LM (J?L=?HN;A?M) IL ;M L?F;NCP? LCME (95% =IHfC>?H=? CHN?LP;F); J-P;FO? CH It.960: 
#CM=B?LlM ?R;=N N?MN. 

 GDF( 
(8=64) 

C98t<96  
(8=64) 

RR  
(95%CI) 

:-va6u/ 

 
.I/ IH >;S 2 
/?;>CH?MM NI <? >CM=B;LA?>, 1.Es 

 
14 (13-16) 
3 (2-4) 

 
14 (13-16) 
3 (3-5) 

 
H; 
H; 

 
0.648 
0.561 

),0, 1.Es 4 (3-5) 4 (3-5.7) H; 0.922 
30->;S *ILN;FCNS, n (%) 0 (0) 0 (0) H; H; 
-;NC?HNM QCNB ;N F?;MN IH? 30->;S =IGJFC=;NCIH, n 
(%) 

IH-BIMJCN;F  
-IMN->CM=B;LA? 

-;NC?HNM QCNB ;N F?;MN IH? 30->;S G?>C=;F 
=IGJFC=;NCIH, n (%) 

 ;L>CIP;M=OF;L  
/?MJCL;NILS 
IHf?=NCIOM 
,NB?L 

-;NC?HNM QCNB ;N F?;MN IH? 30->;S MOLAC=;F 
=IGJFC=;NCIH, n (%) 

-LCG;LS JIMNIJ?L;NCP? CF?OM 
AH;MNIGINC= F?;E;A?  
BF??>CHA 
BIQ?F J?LfIL;NCIH 
*?=B;HC=;F <IQ?F I<MNLO=NCIH 
4IOH> >?BCM=?H=?  
,NB?L 

 
28 (43.8) 
22 (34.4) 
9 (14.1) 

 
18 (28.1) 
3 (4.7) 
3 (4.7) 
12 (18.8) 
9 (14.1) 

 
20 (31.3) 
14 (21.9) 
3 (4.7) 
3 (4.7) 
1 (1.6) 
0 (0) 
0 (0) 
0 (0) 

 
25 (39.1) 
20 (31.3) 
8 (12.5) 

 
14 (21.9) 
2 (3.1) 
0 (0) 
8 (12.5) 
9 (14.1) 

 
18 (28.1) 
14 (21.9) 
0 (0) 
3 (4.7) 
0 (0) 
1 (1.6) 
1 (1.6) 
2 (3.1) 

 
1.12 (0.74 NI1.69) 
1.10 (0.67 NI1.80) 
1.12 (0.46 NI 2.73) 

 
1.29 (0.70 NI 1.35) 
1.25 (0.26 NI 8.68) 

H; 
1.50 (0.66 NI 3.42) 
1.00 (0.42 NI 2.35) 

 
1.11 (0.651 NI 1.90) 
1.00 (0.52 NI 1.92) 

H; 
1.00 (0.21-4.78) 

H; 
H; 
H; 
H; 

 
0.590 
0.707 
0.795 
 

0.414 
1.000 
0.244 
0.330 
1.000 
 

0.699 
1.000 
0.244 
1.000 
1.000 
1.000 
1.000 
0.496 

-;NC?HNM ;>GCNN?> NI I 2 * n (%) 2 (3.1) 1 (1.6) 2.00 (0.19 NI 21.50) 1.000 
-;NC?HNM L?IJ?L;N?> QCNBCH 30->;SM, n (%) 1 (1.6) 3 (4.7) 0.33 (0.04 NI 3.12) 0.619 
30->;S  F;PC?H, n (%) 

I 
II 
III; 
III<-I3< 

 
10 (15.6) 
11 (17.2) 
5 (7.8) 
2 (3.1) 

 
10 (15.6) 
10 (15.6) 
2 (3.1) 
3(4.7) 

 
1.00 (0.44 NI 2.28) 
1.10 (0.50 NI 2.40) 
2.50 (0.50 NI 12.41) 
0.66 (0.11 NI 3.86) 

 
1.000 
0.811 
0.440 
0.648 

30->;S   I 0 (0-20.9) 0 (0-11.3) H; 0.483 
-;NC?HNM PCMCNCHA "D QCNBCH 30 >;SM, n (%) 13 (20.3) 9 (14.1) 1.44 (0.66 NI 3.14) 0.349 
-;NC?HNM L?;>GCNN?> QCNBCH 30 >;SM, n (%) 8 (12.5) 6 (9.4) 1.33 (0.49 NI 3.62) 0.571 
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ISu,-6381ua6 73-<9-3<-u6at9<C /00/-t= 90 G9a6-D3</-t/. F6u3. (2/<a:C a= a =u<<91at/ 

7/a=u</ 90 =:6a8-283- :/<0u=398: a 7/-2a83=t3- -929<t =tu.CJ 

 

 IHf?L?H=? J;J?L  

-L?M?HN?> ;N NB? 5NB IHN?LH;NCIH;F  IHf?L?H=? ;H> "RBC<CNCIH IH 0OLA?LS.  

+IP?G<?L 7 ;H> 8, 2016. AFC=;HN?, 0J;CH.   

'O;H  . G[G?T-ITKOC?L>I, *D; 'CH .C;H, *D; *IB;G?> B;>;QS, *D; )C;H? #?F>G;H, *D; 

G;<LC?F B;F>CHC, *D, *. 0=.  

 

 

 

 

-B. D "RJ?LCG?HN;F 0OLA?LS 

'O;H  . G[G?T-ITKOC?L>I, *D 

0OJ?LPCMILM: G;<LC?F? B;F>CHC *D, *.0=.; )C;H? #?F>G;H, *D 
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Su,-6381ua6 73-<9-3<-u6at9<C /00/-t= 90 G9a6-D3</-t/. F6u3. (2/<a:C a= a =u<<91at/ 90 

=:6a8-283- :/<0u=398 

 

%</a7,6/ 

 

-?LCIJ?L;NCP? IJNCGCT;NCIH If IRSA?H >?FCP?LS CM ?MM?HNC;F NI JL?P?HN ILA;H >SMfOH=NCIH. 0?P?L;F 

J?LCIJ?L;NCP? CHN?LP?HNCIHM, MO=B ;M IJNCGCT;NCIH If fFOC> NB?L;JS, J?LCIJ?L;NCP? OM? If CHINLIJ?M, 

;H> ;>?KO;N? J?LCIJ?L;NCP? <FII> G;H;A?G?HN =;H <? OM?> NI ?HMOL? IJNCG;F IRSA?H >?FCP?LS. 

 

IN =;H <? BSJINB?MCT?> NB;N IJNCGCT;NCIH If MSMN?GC= J?LfOMCIH ;H> IRSA?H;NCIH >?N?LGCH?M 

;>?KO;N? NCMMO? J?LfOMCIH ;H> IRSA?H;NCIH, L?MOFNCHA CH <?NN?L ION=IG?M. -?LCIJ?L;NCP? 

IJNCGCT;NCIH If MSMN?GC= J?LfOMCIH ;H> IRSA?H;NCIH B;P? MBIQH NI CGJLIP? ION=IG?M ;fN?L 

;<>IGCH;F MOLA?LS, G;CHFS CH BCAB-LCME J;NC?HNM ;H> CH J;NC?HNM HIN NL?;N?> QCNB ;H "/A0 

JLIAL;G68, JLI<;<FS ;M ; L?MOFN If <?NN?L NCMMO? J?LfOMCIH146. %IQ?P?L, CN B;M <??H >?GIHMNL;N?> 

NB;N ?HB;H=CHA MSMN?GC= J?LfOMCIH >I?M HIN H?=?MM;LCFS CH=L?;M? NCMMO? J?LfOMCIH147, 148, ;M NB? 

CGJLIP?G?HN If NCMMO? GC=LI=CL=OF;NCIH CM j=IHN?RN M?HMCNCP?k ;H> CN G;CHFS >?J?H>M IH NB? 

M?P?LCNS If NB? NCMMO? CHDOLS, IH NB? <;M;F MN;N? If NCMMO? GC=LI=CL=OF;NCIH148, ;H> IH NB? CH=L?;M? CH 

=;L>C;= IONJON147. *IL?IP?L, QBCF? M?P?L;F =FCHC=;F ;H> ;HCG;F MNO>C?M B;P? MBIQH ;H ;MMI=C;NCIH 

<?NQ??H CGJLIP?G?HN If GC=LI=CL=OF;NCIH ;H> <?NN?L JIMNIJ?L;NCP? ION=IG?M148-150, HI MNO>C?M 

B;P? =IHfCLG?> NB;N NBCM L?F;NCIHMBCJ CM =;OM;F.   

 

GD#1, <S IJNCGCTCHA MNLIE? PIFOG? ;H> =;L>C;= IONJON, ?HMOL?M ;>?KO;N? IRSA?H >?FCP?LS ;H> 

NCMMO? J?LfOMCIH50, 146. IN ;FMI JL?P?HNM <INB BSJIPIF?GC; M?=IH>;LS NI ?R=?MMCP? fFOC> L?MNLC=NCIH18 
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;H> CHN?LMNCNC;F ?>?G; ;M  ; L?MOFN If fFOC> IP?LFI;>, QBC=B ;L? L?MJIHMC<F? If CH=L?;M?> 

J?LCIJ?L;NCP? A;MNLICHN?MNCH;F GIL<C>CNS19, 36. IGJ;CLG?HN If MJF;H=BHC= GC=LI=CL=OF;NCIH 

=IHNLC<ON?M NI NB? >?P?FIJG?HN If A;MNLICHN?MNCH;F =IGJFC=;NCIHM ;fN?L ;<>IGCH;F MOLA?LS5, 30. 

 IGGIHFS, ?ffILNM NI CGJLIP? MJF;H=BHC= GC=LI=CL=OF;NCIH ;L? <;M?> IH NB? IJNCGCT;NCIH If 

B?GI>SH;GC= P;LC;<F?M MO=B ;M =;L>C;= IONJON, G?;H ;LN?LC;F JL?MMOL? ;H> F;=N;N? F?P?FM, 

;MMOGCHA NB;N ;H CGJLIP?G?HN If G;=LI=CL=OF;NCIH P;LC;<F?M >?N?LGCH? <?NN?L MJF;H=BHC= 

J?LfOMCIH. %IQ?P?L, G;CHN;CHCHA ;>?KO;N? MJF;H=BHC= J?LfOMCIH L?G;CHM ?RNL?G?FS =B;FF?HACHA, 

<?=;OM? If NB? F;=E If ;>?KO;N? GIHCNILCHA, ;H> ;<M?H=? If A;MNLICHN?MNCH;F-MJ?=CfC= <CIG;LE?LM28. 

*IL?IP?L, CN GOMN <? =IHMC>?L?> NB;N ?P?H GCHCG;F <FII> FIMM (10-15%) =;H MCAHCfC=;HNFS 

>?=L?;M? MJF;H=BHC= J?LfOMCIH, QCNBION ;FN?LCHA =IGGIH MSMN?GC= B?GI>SH;GC= G?;MOL?M24.  

 

1B? ;H;FSMCM If MO<-FCHAO;F GC=LI=CL=OF;NCIH B;M <??H JLIJIM?> ;M ; MOLLIA;N? G?;MOL? If 

MJF;H=BHC= J?LfOMCIH.  FCHC=;F ;H> ?RJ?LCG?HN;F NLC;FM =IH>O=N?> CH NB? J?LCIJ?L;NCP? M?NNCHA ;H> 

CH =LCNC=;FFS CFF J;NC?HNM B;P? MBIQH NB;N MO<-FCHAO;F GC=LI=CL=OF;NCIH ;FN?L;NCIHM =ILL?F;N? QCNB 

MJF;H=BHC= GC=LI=CL=OF;NILS =B;HA?M150, 151, ;H> NB;N CGJ;CLG?HN If MO<-FCHAO;F GC=LI=CL=OF;NCIH 

CM ;MMI=C;N?> QCNB MJF;H=BHC= BSJIJ?LfOMCIH ;H> CH=L?;M?> GILN;FCNS CH M?JNC= J;NC?HNM151, 152. 

#CH;FFS, MO<-FCHAO;F GC=LI=CL=OF;NCIH MB;L?M NB? M;G? ?G<LSIFIAC=;F ILCACHM If NB? 

A;MNLICHN?MNCH;F NL;=N, ;H> CN CM ?;MCFS ;==?MMC<F? NI <? G?;MOL?> CH NB? J?LCIJ?L;NCP? J?LCI>153.  

 

AFNBIOAB NB? fCH;F L?MOFNM If NB? fILG?L L;H>IGCT?> =IHNLIF NLC;F B;P? HIN >?GIHMNL;N?> NB;N 

GD#1 L?>O=? NB? CH=C>?H=? If --,I ;H> f;=CFCN;N? NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH ;fN?L 

G;DIL =IFIL?=N;F MOLA?LS, NB? JOLJIM? If NBCM =r2-=9.nn21 MO<-ALIOJ ;H;FSMCM CM NI ?FO=C>;N? NB? 

JIN?HNC;F G?=B;HCMGM NBLIOAB QBC=B GD#1 GCABN CGJLIP? A;MNLICHN?MNCH;F J?LfOMCIH, ;H> 
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NB?L?fIL? ;NN?HO;N? JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH, <S G?;MOLCHA MO<-FCHAO;F 

GC=LI=CL=OF;NCIH ;M ; MOLLIA;N? G?;MOL? If MJF;H=BHC= NCMMO? J?LfOMCIH.  IN CM BSJINB?MCT?> NB;N 

GD#1 F?;>M NI <?NN?L MO<-FCHAO;F GC=LI=CL=OF;NCIH L?MOFNCHA CH F?MM --,I ;H> F?MM JIMNIJ?L;NCP? 

A;MNLICHN?MNCH;F >SMfOH=NCIH. IN Q;M ;FMI BSJINB?MCT?> NB;N MO<-FCHAO;F GC=LI=CL=OF;NCIH CM 

MCAHCfC=;HNFS CGJ;CL?> CH J;NC?HNM QCNB JLCG;LS JIMNIJ?L;NCP? CF?OM ;fN?L G;DIL =IFIL?=N;F MOLA?LS. 
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Su,-6381ua6 73-<9-3<-u6at9<C /00/-t= 90 G9a6-D3</-t/. F6u3. (2/<a:C a= a =u<<91at/ 

7/a=u</ 90 =:6a8-283- :/<0u=398: a 7/-2a83=t3- -929<t =tu.C 

 

I8t<9.u-t398 

 

--,I CM ; MCAHCfC=;HNFS OHJF?;M;HN JIMNIJ?L;NCP? =IGJFC=;NCIH ;fN?L ;<>IGCH;F MOLA?LS, ;H> CN 

=IHMNCNON?M ; BOA? ?=IHIGC= <OL>?H fIL NB? B?;FNB=;L? MSMN?G3, 4.  INM J;NBIA?H?MCM CM 

GOFNCf;=NILC;F ;M M?P?L;F J?LCIJ?L;NCP? f;=NILM ;ff?=N NB? L?=IP?LS If <IQ?F fOH=NCIH ;fN?L 

;<>IGCH;F MOLA?LS.  

 

IH;>?KO;N? J?LCIJ?L;NCP? fFOC> NB?L;JS B;M <??H L?=IAHCT?> ;M IH? If NB? G;DIL >?N?LGCH;HNM If 

JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH. IH>??>, <INB MJF;H=BHC= BSJIJ?LfOMCIH, ;M ; L?MOFN If 

BSJIPIF?GC;, ;H> ?R=?MMCP? fFOC> ;>GCHCMNL;NCIH, F?;> NI ;H CGJ;CLG?HN If A;MNLICHN?MNCH;F 

GINCFCNS. 1B? MJF;H=BHC= =CL=OF;NCIH CM P?LS M?HMCNCP? NI =B;HA?M CH NB? CHNL;P;M=OF;L PIFOG?.  IH 

f;=N, MO<=FCHC=;F L?>O=NCIHM If IHFS 10 NI 15% If NB? =CL=OF;NCHA PIFOG? B;P? >?GIHMNL;N?> NI 

=;OM? MJF;H=BHC= BSJIJ?LfOMCIH24, F?;>CHA NI ;H CGJ;CLG?HN If NB? A;MNLICHN?MNCH;F NL;=N GINCFCNS30. 

,H? If NB? G?=B;HCMGM NB;N >?N?LGCH?M NB? L?>O=NCIH If A;MNLICHN?MNCH;F =IHNL;=NCFCNS CM NB? 

CHNL;=?FFOF;L CH=L?;M? If  ,2 CH NB? MGIINB GOM=F? =?FFM If NB? A;MNLICHN?MNCH;F NL;=N M?=IH>;LS NI 

MJF;H=BHC= CM=B?GC;28, 154.  )CE?QCM?, G?N;<IFC= ;=C>IMCM B;M >?GIHMNL;N?> NI CH=L?;M? NB? A;MNLC= 

fOH>OM NIH?, >CMLOJN NB? JSFILC= =IHNL;=NCIHM ;H> JLI>O=? ;LLBSNBGC= ;HNL;F =IHNL;=NCFCNS154. 

0NO>C?M CH PCNLI B;P? ;FMI MBIQH NB;N ; >?=L?;M?> J% F?P?F >?JL?MM?M NB? GSI?F?=NLC=;F ;H> 

=IHNL;=NCF? ;=NCPCNS If NB? GOM=F?M If NB? A;MNLICHN?MNCH;F NL;=N <S CGJ;CLCHA NB? GOM=OF;L NIH?, 

GOM=F? L?F;R;NCIH ;H> >?=L?;MCHA NB? ;GJFCNO>? If NB? =IHNL;=NCIHM155. 0CGCF;LFS, ?R=?MMCP? fFOC> 
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;>GCHCMNL;NCIH =;OM?M <IQ?F ?>?G;, QBC=B CGJ;CLM NCMMO? IRSA?H;NCIH ;H> =IHM?KO?HNFS <IQ?F 

J?LCMN;FMCM19. "RJ?LCG?HN;F MNO>C?M B;P? MBIQH NB;N G?M?HN?LC= P?HIOM BSJ?LN?HMCIH =;OM?> <S 

?R=?MMCP? fFOC> L?MOM=CN;NCIH QCNB =LSMN;FFIC>M >?N?LGCH?>, CHN?LMNCNC;F ?>?G;, ;H CH=L?;M? If 

GO=IM;F J?LG?;<CFCNS, ; >?=L?;M? If ?JCNB?FC;F L?MCMN;H=?, ;H> >?F;S?> CHN?MNCH;F NL;HMCN156,21, 31, 114. 

AM ; L?MOFN, CHNL;-;<>IGCH;F JL?MMOL? CH=L?;M?M L?>O=CHA NB? G?M?HN?LC= <FII> fFIQ, QBC=B fOLNB?L 

CGJ;CLM A;MNLICHN?MNCH;F GINCFCNS.  FCHC=;F =IBILN ;H> L;H>IGCT?> =IHNLIFF?> MNO>C?M B;P? ;FMI 

=ILLI<IL;N?> NB;N fFOC> IP?LFI;> CH=L?;M?> LCME If --,I117 19, 22, 27.  

 

GI;F >CL?=N?> fFOC> NB?L;JS (GD#1) ;CGM ;N IJNCGCTCHA IRSA?H >?FCP?LS <S ;>GCHCMN?LCHA fFOC>M 

QCNB IL QCNBION CHINLIJ?M <;M?> IH MNLIE? PIFOG? ;H> =;L>C;= IONJON G?;MOL?G?HNM146. -L?PCIOM 

=FCHC=;F NLC;FM ;H> G?N;-;H;FSMCM B;> MBIQH NB;N GD#1 >?=L?;M?M NB? CH=C>?H=? If --,I ;H> 

;==?F?L;N?M NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH20, 62, 63, 67, ;H> NB?M? ?ff?=NM GCABN <? L?F;N?> 

NI CGJLIP?G?HN If A;MNLICHN?MNCH;F GC=LI=CL=OF;NCIH. 'B;HDC ?N ;F. >?GIHMNL;N?> NB;N MNLIE? 

PIFOG? AOC>?> fFOC> ;>GCHCMNL;NCIH ;H> FIQ >IM? CHINLIJC= NB?L;JS F?;>M NI <?NN?L IRSA?H 

>?FCP?LS, MO<FCHAO;F GC=LI=CL=OF;NCIH ;H> NCMMO? IRSA?H;NCIH ;fN?L G;DIL ;<>IGCH;F MOLA?LS146. 

%IQ?P?L, CGJLIPCHA MSMN?GC= J?LfOMCIH HIN ;FQ;SM >?N?LGCH?M <?NN?L NCMMO? GC=LI=CL=OF;NCIH ;M 

>?GIHMNL;N?> CH =LCNC=;FFS CFF J;NC?HNM. IH f;=N, CH M?JNC= J;NC?HNM A;MNLICHN?MNCH;F ;H> MO<-FCHAO;F 

GC=LI=CL=OF;NCIH M??G NI <?B;P? >Cff?L?HNFS CH L?MJIHM? NI CGJLIP?G?HNM If MSMN?GC= 

J?LfOMCIH147, 157. 1B?M? B?N?LIA?H?IOM L?MJIHM?M GCABN <? L?F;N?> NI NCMMO? MJ?=CfC= ;ONIL?AOF;NILS 

G?=B;HCMGM ;CGCHA ;N JL?P?HNCHA ILA;H >SMfOH=NCIH, CH>?J?H>?HNFS fLIG MSMN?GC= J?LfOMCIH. 

AFNBIOAB <?NN?L A;MNLICHN?MNCH;F J?LfOMCIH B;M <??H ;MMI=C;N?> QCNB FIQ?L JIMNIJ?L;NCP? 

GIL<C>CNS ;H> GILN;FCNS146, 150, 158, 159, CN L?G;CHM NI ?RJFIL? QB?NB?L IL HIN CHN?LP?HNCIHM NB;N 

>CL?=NFS CGJLIP? NCMMO? GC=LI=CL=OF;NCIH F?;> NI <?NN?L =FCHC=;F ION=IG?M.  
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1B? ;H;FSMCM If MO<-FCHAO;F GC=LI=CL=OF;NCIH B;M <??H JLIJIM?> ;M ; MOLLIA;N? G?;MOL? If 

MJF;H=BHC= J?LfOMCIH CH NB? MOLAC=;F M?NNCHA ;H> CH =LCNC=;FFS CFF J;NC?HNM150, 151 MCH=? NB? MO<FCHAO;F 

GO=IM; MB;L?M ; =IGGIH ?G<LSIA?HC= ILCACH QCNB NB? <IQ?F153, ;H> ; MNLIHA =ILL?F;NCIH 

<?NQ??H MO<FCHAO;F ;H> <IQ?F GC=LI=CL=OF;NILS G?;MOL?G?HNM B;P? <??H L?JILN?> CH >Cff?L?HN 

=FCHC=;F =IHN?RNM (L2 <?NQ??H 0.74151 ;H> 0.92152), ;H> OMCHA >Cff?L?HN NSJ? If N?=BHIFIAC?M (?.A.  

0C>?MNL?;G D;LE #C?F> (0D#) N?=BHIFIAS151,152, IL G?;MOL?G?HNM If MO<-FCHAO;F =;L<IH >CIRC>? 

NCMMO? JL?MMOL?160, 161). *IL?IP?L, MO<FCHAO;F GC=LI=CL=OF;NCIH CM ?;MCFS ;==?MMC<F?153, ;H> >I?M HIN 

L?KOCL?> CHP;MCP? N?=BHIFIAS NI <? G?;MOL?>.   

 

0C>?MNL?;G D;LE #C?F> (0D#) N?=BHIFIAS ;FFIQM NI HIH-CHP;MCP?FS ?P;FO;N? NCMMO? 

GC=LI=CL=OF;NCIH ;N NB? J;NC?HNlM <?>MC>?162. 0D# N?=BHIFIAS CM <;M?> IH NB? JLCH=CJF? NB;N ; <?;G 

A?H?L;N?> <S FCABN-?GCNNCHA >CI>?M QCNB ; F?HANB Q;P? If 530 H;HIG?N?LM CM ;<MIL<?> <S NB? 

B?GIAFI<CH If NB? L?> =?FFM CH MG;FF P?MM?FM162. 1B?H, JOFM?> CFFOGCH;NCIH ;FFIQM ;=KOCMCNCIH If 

MNLI<IM=IJC= CG;ACHCHA If NB? L?> =?FFM NBLIOAB NB? OM? If ; GC=LIM=IJ? =IHH?=N?> NI ; =;G?L;, 

G;ECHA JIMMC<F? NI G?;MOL? <FII> fFIQ P?FI=CNC?M162. 1BCM N?=BHIFIAS CM ;<F? NI JLIPC>? 

CHfILG;NCIH ;<ION ;N F?;MN NBL?? >Cff?L?HN GC=LI=CL=OF;NCIH CH>C=?M: -LIJILNCIH If J?LfOM?> P?MM?FM 

(--3), -?LfOM?> P?MM?F >?HMCNS (-3D) ;H> GC=LIP;M=OF;L fFIQ CH>?R (*#I). --3 JLIPC>?M 

CHfILG;NCIH ;<ION NCMMO? fFIQ B?N?LIA?H?CNS; -3D L?fF?=NM fOH=NCIH;F =;JCFF;LS >?HMCNS, ;H> *#I 

;>>M CHfILG;NCIH ;<ION NB? KO;FCNS If NB? fFIQ163.  0D# B;M <??H MO==?MMfOFFS ONCFCT?> NI G?;MOL? 

NCMMO? GC=LI=CL=OF;NCIH CH MOLAC=;F ;H> =LCNC=;FFS CFF J;NC?HNM149-151 ;H> CN B;M MBIQH NI JL?>C=N 

;H;MNIGINC= F?;E;A?149, NB? FCE?FCBII> If >?P?FIJCHA JIMNIJ?L;NCP? =IGJFC=;NCIHM150, ;H> NI 

>Cff?L?HNC;N? MOLPCPILM fLIG HIH-MOLPCPILM CH M?P?L? M?JMCM100. 
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1B? JOLJIM? If NBCM =r2-=9.nn21 MO<-ALIOJ ;H;FSMCM CM NI ?FO=C>;N? NB? JIN?HNC;F G?=B;HCMGM 

NBLIOAB QBC=B GD#1 GCABN CGJLIP? A;MNLICHN?MNCH;F J?LfOMCIH, ;H> NB?L?fIL? ;NN?HO;N? 

JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH, <S G?;MOLCHA MO<-FCHAO;F GC=LI=CL=OF;NCIH ;M ; 

MOLLIA;N? CH>?R If MJF;H=BHC= J?LfOMCIH.  IN CM BSJINB?MCT?> NB;N GD#1 F?;>M NI <?NN?L MO<-FCHAO;F 

GC=LI=CL=OF;NCIH L?MOFNCHA CH F?MM --,I ;H> F?MM JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH. IN Q;M 

;FMI BSJINB?MCT?> NB;N MO<-FCHAO;F GC=LI=CL=OF;NCIH CM MCAHCfC=;HNFS CGJ;CL?> CH J;NC?HNM QCNB 

--,I ;fN?L G;DIL =IFIL?=N;F MOLA?LS.  

 

M/t29.= 

1BCM NLC;F Q;M ;JJLIP?> <S NB? /?M?;L=B "NBC=M BI;L> If NB? *=GCFF 2HCP?LMCNS %?;FNB  ?HNL?, 

*IHNL?;F, .O?<?=,  ;H;>; (12-214-0D/) ;H> NB? MNO>S JLI=?>OL?M Q?L? =;LLC?> ION CH 

;==IL>;H=? QCNB ?NBC=;F MN;H>;L>M.  A =IBILN If J;NC?HNM, ?HLIFF?> CH NB? JL?PCIOM L;H>IGCT?> 

=IHNLIFF?> NLC;F ( B;JN?L 2) ( FCHC=;F1LC;FM.AIP L?ACMNL;NCIH: + 101818375), ;H> OH>?LAICHA 

F;J;LIM=IJC= =IFIL?=N;F MOLA?LS QCNBCH ;H "/A0 JLIAL;G ;N NB? *IHNL?;F G?H?L;F %IMJCN;F, Q?L? 

=IHM?=ONCP?FS L?=LOCN?> CH NBL?? >Cff?L?HN J?LCI>M: <?NQ??H #?<LO;LS ;H> AJLCF 2013, <?NQ??H 

0?JN?G<?L ;H> ,=NI<?L 2013 ;H> CH #?<LO;LS 2014.  -;NC?HNM Q?L? ?R=FO>?> fLIG NB? ;H;FSMCM Cf 

>?P?FIJ?> M?=IH>;LS JIMNIJ?L;NCP? CF?OM, IL Cf MOLA?LS Q;M =IHP?LN?> NI F;J;LINIGS.  

 

&2r6o=2r.t6B2 .n2st52s6. .n1 sAr460.9 0.r2 

AFF J;NC?HNM L?=?CP?> NB? M;G? J?LCIJ?L;NCP? =;L? <;M?> IH NB? "/A0 JLIAL;G CGJF?G?HN?> ;N 

NB? *IHNL?;F G?H?L;F %IMJCN;F (J;A? 52-55). AH?MNB?MC; ;H> ;H;FA?MC; =;L? Q;M MN;H>;L>CT?> ;M 

J?L JLINI=IF. IHNL;IJ?L;NCP?FS, J;NC?HNM L?=?CP?> ?CNB?L GD#1 (GD#1 GLIOJ) IL fFOC> NB?L;JS 
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<;M?> IH MN;H>;L> J?LCIJ?L;NCP? fFOC> JLCH=CJF?M ( IHNLIF ALIOJ), ;==IL>CHA NI NB? ILCACH;F MNO>S 

L;H>IGCT;NCIH (JF?;M? L?f?L NI NB? G?NBI>M M?=NCIH If NB? L;H>IGCT?> =IHNLIFF?> NLC;F, J;A? 52). 

 

(Ab-96n4A.9 :60ro06r0A9.t6on .ss2ss:2nt 

0O<-FCHAO;F GC=LI=CL=OF;NCIH G?;MOL?G?HNM: MO<FCHAO;F GC=LI=CL=OF;NILS fFIQ Q;M ?P;FO;N?> 

JL?IJ?L;NCP?FS (<?fIL? ?JC>OL;F CHM?LNCIH, ;H> CHfOMCHA CHNL;P?HIOM fFOC>M CH NB?  IHNLIF ALIOJ), 

10 GCH ;fN?L CH>O=NCIH If ;H?MNB?MC;, 10 GCH ;fN?L ?MN;<FCMBG?HN If JH?OGIJ?LCNIH?OG, 30 GCH 

;fN?L ;LLCP;F CH NB? -IMN AH?MNB?MC;  ;L? (-A 2) ;H> ?P?LS ?P?HCHA (<?fIL? MOJJ?L) IH ?;=B 

JIMNIJ?L;NCP? >;S, OMCHA ; MC>?MNL?;G >;LEfC?F> (0D#) CG;ACHA =;G?L;, ?KOCJJ?> QCNB ; 5R 

I<D?=NCP? F?HM (*C=LIPCMCIH *?>C=;F, AGMN?L>;G, NB? +?NB?LF;H>M). IG;A? ;=KOCMCNCIH ;H> 

;H;FSMCM Q?L? J?LfILG?> ;==IL>CHA NI JO<FCMB?> =IHM?HMOM AOC>?FCH?M <S NL;CH?> J?LMIH;F163. 1I 

JL?P?HN GINCIH ;H> JL?MMOL? ;LNCf;=NM ;H> fIL NL;CHCHA JOLJIM?M, MO<-FCHAO;F GC=LI=CL=OF;NCIH 

G?;MOL?G?HNM Q?L? I<N;CH?> fCLMN CH MOLAC=;F J;NC?HNM HIN CHPIFP?> CH NB? MNO>S <S NB? L?M?;L=B 

J?LMIH;F MOJ?LPCM?> <S ;H ?RJ?LC?H=?> L?M?;L=B?L f;GCFC;L QCNB NBCM N?=BHIFIAS164, OHNCF NB? 

L?M?;L=B J?LMIH;F Q;M ;<F? NI CH>?J?H>?HNFS ;=KOCL? ;==OL;N? MO<-FCHAO;F GC=LI=CL=OF;NCIH 

CG;A?M.  

B?fIL? ?;=B GC=LI=CL=OF;NCIH G?;MOL?G?HNM, J;NC?HNM Q?L? ;ME?> NI LCHM? NB?CL GIONBM QCNB Q;N?L. 

IH JL?M?H=? If ;CL <O<<F?M CH NB? M;FCP; J;NC?HNM Q?L? ;ME?> ;A;CH NI LCHM? NB?CL GIONB GIL? NB;H 

IH=? NI ;PIC> CHN?Lf?L?H=? QCNB CG;ACHA ;=KOCMCNCIH.  AN ?;=B NCG? JICHN, NB? GC=LI=CL=OF;NCIH 

Q;M L?=IL>?> fIL 30 M?= ;N NBL?? >Cff?L?HN MO<FCHAO;F FI=;NCIHM. 1B? 30 M?= L?=IL>CHA QCNB NB? 

F?;MN JL?MMOL? ;LNCf;=NM ;H> <?MN fI=OM, =IHNL;MN, MN;<CFCNS ;H> IP?L;FF KO;FCNS Q;M =BIM?H fIL Iff-

FCH? ;H;FSMCM163. 4B?H JL?MMOL? ;LNCf;=NM Q?L? C>?HNCfC?>, NB? GC=LIM=IJ? JLI<? Q;M MFIQFS JOFF?> 



 

c'O;H  . G[G?T-ITKOC?L>I, 2016 
�
 


��

<;=E OHNCF =IHN;=N QCNB NB? GO=IM; Q;M FIMN ;H> NB?H A?HNFS L?-;>P;H=?> OHNCF =IHN;=N Q;M 

L?A;CH?>100, 163.  

0O<-FCHAO;F GC=LI=CL=OF;NCIH ;H;FSMCM: PC>?IM Q?L? L?=IL>?> ;H> MNIL?> OMCHA ; JILN;<F? 

=IGJON?L ;H> NB?S Q?L? F;<?F?> ;==IL>CHA NI NB? NCGCHA ;H> =I>?> fIL ?P?LS J;NC?HN. 3C>?IM 

Q?L? MNIL?> fOFF MCT? ;M D3-A3I fCF?M NI ;FFIQ NB? ;H;FSMCM If NB? PC>?IM OMCHA NB? MIfNQ;L? 

JLIPC>?> <S NB? G;HOf;=NOL?L If NB? GC=LIM=IJ?. 3C>?IM Q?L? L?=IL>?> CH BCAB-KO;FCNS >CACN;F 

PC>?IN;J? GI>?, ;H> Q?L? ;H;FST?> IH=? ;FF J;NC?HNM L?=LOCN?> CH NB? MNO>S Q?L? >CM=B;LA?> fLIG 

NB? BIMJCN;F.  2MCHA AONIG;N?> 3;M=OF;L AH;FSMCM 0IfNQ;L? P?LMCIH 3.0 (*C=LIPCMCIH *?>C=;F), 

NB? GC=LI=CL=OF;NILS J;L;G?N?LM fIL P?MM?FM <20 qG Q;M ;H;FST?> fIL ?;=B 30 M?= L?=IL>CHA. #CLMN, 

NB? J?LfOMCIH CH ?;=B P?MM?F Q;M =;N?AILCT?> ;M JL?M?HN (=IHNCHOIOM fFIQ fIL ;N F?;MN 20 M?=), 

CHN?LGCNN?HN (HI fFIQ ;N F?;MN 50% If NB? NCG?) IL ;<M?HN (HI fFIQ fIL ;N F?;MN 20 M?=), G;ECHA 

JIMMC<F? NI =;F=OF;N? NB? HOG<?L If J?LfOM?> P?MM?FM (-3), ;H> NB?H NB? JLIJILNCIH If J?LfOM?> 

P?MM?FM (--3). 0O<M?KO?HNFS, ; ALC> J;NN?LH, =IHN;CHCHA NBL?? ?KOC>CMN;HN BILCTIHN;F ;H> P?LNC=;F 

FCH?M, Q;M MOJ?LCGJIM?> IHNI NB? L?=IL>CHA. -?LfOM?> P?MM?F >?HMCNS (-3D) Q;M =;F=OF;N?> <S 

>CPC>CHA NB? HOG<?L If J?LfOM?> P?MM?FM =LIMMCHA NBCM ALC> J;NN?LH <S NB? NIN;F F?HANB If NB? ALC> 

J;NN?LH FCH?M (Table 1). --3 ;H> -3D =;F=OF;NCIH CM BCABFS L?JLI>O=C<F? QB?H J?LfILG?> <S NB? 

M;G? ?P;FO;NIL, QCNB ; L?JILN?> CHNL;-I<M?LP?L P;LC;<CFCNS L;HACHA <?NQ??H 2.5% ;H> 4.7% fIL 

-3D, ;H> <?NQ??H 0.9 ;H> 4.5% fIL --3165. 1B? GC=LIP;M=OF;L fFIQ CH>?R (*#I) ;N ?;=B NCG? 

JICHN Q;M >?N?LGCH?> <S >CPC>CHA NB? L?=IL>CHA CHNI fIOL ?KO;F KO;>L;HNM, KO;HNCfSCHA NB? fFIQ CH 

?;=B KO;>L;HN OMCHA ;H IL>CH;F M=;F? If 0-3 (QCNB 0 L?JL?M?HNCHA HI fFIQ, 1 L?JL?M?HNCHA 

CHN?LGCNN?HN fFIQ, 2 L?JL?M?HNCHA MFOAACMB fFIQ ;H> 3 L?JL?M?HNCHA =IHNCHOIOM fFIQ), NB?H 

=;F=OF;NCHA NB? ;P?L;A? M=IL? If ;FF fIOL KO;>L;HNM. (;JJ; =I?ffC=C?HNM fIL NB? G?;MOL?G?HN If 

NB? *#I MBIQ MO<MN;HNC;F CHNL;-I<M?LP?L ;H> CHN?L-I<M?LP?L ;AL??G?HN (0.78 ;H> 0.85, 
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L?MJ?=NCP?FS)166. ";=B 30 M?= L?=IL>CHA Q;M ;H;FST?> CH NBCM G;HH?L <S IH? L?M?;L=B?L QBI Q;M 

<FCH>?> NI NB? J;NC?HN ALIOJ ;FFI=;NCIH. -;NC?HNM QCNB JIMNIJ?L;NCP? ;<>IGCH;F =IGJFC=;NCIHM 

(M?=IH>;LS JIMNIJ?L;NCP? CF?OM) Q?L? ?R=FO>?> fLIG NB? ;H;FSMCM.  

 

M.0ro06r0A9.torE .ss2ss:2nt 

IHNL;IJ?L;NCP? G?;H ;LN?LC;F JL?MMOL?, B?;LN L;N?, IRSA?H M;NOL;NCIH; N?GJ?L;NOL?, CHNL;IJ?L;NCP? 

MNLIE? PIFOG? (03), =;L>C;= IONJON ( ,), =;L>C;= CH>?R ( I), IRSA?H >?FCP?LS (D,2) ;H> 

B?GIAFI<CH (%<) =IH=?HNL;NCIH, Q?L? G?;MOL?> ;==IL>CHA NI NB? JLINI=IF >?M=LC<?> CH  B;JN?L 2 

(JF?;M? L?f?L NI J;A?M 52-54).   

 

Ass2ss:2nt o3 boC29 3An0t6on 

BIQ?F fOH=NCIH Q;M ;MM?MM?> <FCH>FS ;M L?JILN?> CH NB? G?NBI>M M?=NCIH If NB? L;H>IGCT?> 

=IHNLIFF?> NLC;F (J;A? 56-57). 

  

%At0o:2s  

• 0O<-FCHAO;F GC=LI=CL=OF;NILS G?;MOL?G?HNM162, 163 (Table 1):  

- *#I 

- -3D 

- --3 

• /?=IP?LS If <IQ?F fOH=NCIH: 

- --,I: J;NC?HNM QCNB --,I Q?L? C>?HNCfC?> <S NB? JL?M?H=? If 2 IL GIL? =FCHC=;F 

CH>C=;NILM If A;MNLICHN?MNCH;F >SMfOH=NCIH, ;N F?;MN 1 fIL ?;=B If NB? 2 fIFFIQCHA 

=LCN?LC; 1) JL?M?H=? If PIGCNCHA, ,/ ;<>IGCH;F >CMN?HMCIH ;H> 2) ;<M?H=? If 
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J;MMCHA A;M IL MNIIF, ,/ HIN NIF?L;NCHA IL;F >C?N CH ;<M?H=? If ;HS JL?=CJCN;NCHA 

=IGJFC=;NCIHM.  

•  IGJ;LCMIH If GC=LI=CL=OF;NILS ;H> G;=LI=CL=OF;NILS G?;MOL?G?HNM <?NQ??H J;NC?HNM 

QBI >?P?FIJ?> --,I ;H> J;NC?HNM QBI >C> HIN >?P?FIJ --,I (HIH---,I).  

• -IMNIJ?L;NCP? GIL<C>CNS: 

- -IMNIJ?L;NCP? =IGJFC=;NCIHM: =IGJFC=;NCIHM Q?L? >?fCH?> . =r6or6 (JF?;M? L?f?L NI 

S0pple(e)t 4, J;A? 131) 

- )?HANB If BIMJCN;F MN;S (),0) 

- IHN?HMCP? =;L? OHCN (I 2) ;>GCMMCIH. 

 

(t.t6st60.9 .n.9Es6s 

+IGCH;F P;LC;<F?M Q?L? ;H;FST?> OMCHA NB? χ2 IL #CMB?L N?MN. +ILG;FCNS Q;M ;MM?MM?> QCNB NB? 

0B;JCLI-4CFE N?MN.  IHNCHOIOM HILG;FFS >CMNLC<ON?> >;N; Q;M ;H;FST?> OMCHA NB? NQI CH>?J?H>?HN 

M;GJF?M 1 N?MN ;H> =IHNCHOIOM HIH-HILG;FFS >CMNLC<ON?> >;N; OMCHA NB? *;HH-4BCNH?S 2 N?MN. 

1B? CH>?J?H>?HN ALIOJM L?J?;N?> G?;MOL?M A+,3A, GCR?> A+,3A GI>?F, Q;M OM?> NI 

=IGJ;L? =IHNCHOIOM P;LC;<F?M G?;MOL?> IP?L NCG? <?NQ??H NB? 2 ALIOJM. 1B? NQI-Q;S A+,3A 

Q;M OM?> NI =IGJ;L? B?GI>SH;GC= P;LC;<F?M fLIG NB? <?ACHHCHA ;H> NB? ?H> If NB? MOLA?LS. 

BIHf?LLIHC N?MN Q;M OM?> ;M JIMN-BI= ;H;FSMCM. 1I >?N?LGCH? NB? L?F;NCIH <?NQ??H 

GC=LI=CL=OF;NCIH, G;=LI=CL=OF;NCIH ;H> --,I, NB? IP?L;FF G?;H P;FO? NBLIOABION NB? 

J?LCIJ?L;NCP? J?LCI> fIL <INB G;=LI ;H> GC=LI=CL=OF;NILS G?;MOL?M Q;M =IGJ;L?> <?NQ??H 

J;NC?HNM QBI >?P?FIJ?> --,I ;H> J;NC?HNM QBI >C> HIN >?P?FIJ --,I (HIH---,I).  
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R/=u6t= 

IH NIN;F 24 J;NC?HNM Q?L? L?=LOCN?>. ,H? J;NC?HN Q;M ?R=FO>?> <?=;OM? If M?=IH>;LS JIMNIJ?L;NCP? 

CF?OM (CF?OM M?=IH>;LS NI JILN;F P?HIOM NBLIG<IMCM =;OM?> <S ;H CHf?=NCIOM JILN;F JBF?<CNCM). 

1Q?HNS-NBL?? J;NC?HNM Q?L? ?P;FO;N?> ;H> ;H;FST?> (Fig0re 1), 9 Q?L? L;H>IGCT?> NI GD#1 

ALIOJ ;H> 14 NI NB?  IHNLIF ALIOJ. IH NIN;F 432 MO<-FCHAO;F GC=LI=CL=OF;NILS G?;MOL?G?HNM, 168 

CH NB? GD#1, ;H> 264 CH NB?  IHNLIF ALIOJ Q?L? J?LfILG?> ;H> ;H;FST?>. 

 

D2:o4r.=560s, :2160.9 .n1 sAr460.9 05.r.0t2r6st60s 

D?GIAL;JBC= =B;L;=N?LCMNC=M ;H> JL?IJ?L;NCP? GIL<C>CNS Q?L? MCGCF;L <?NQ??H NB? 2 ALIOJM, 

?R=?JN fIL NB? B*I NB;N Q;M BCAB?L CH NB?  IHNLIF ALIOJ (J = 0.016) (Table 2), ;H> fIL NB? 

 IFIL?=N;F ( /) -IMMOG M?P?LCNS M=IL? NB;N Q;M BCAB?L CH NB? GD#1 ALIOJ (J = 0.019) (Table 3). 

-L?IJ?L;NCP? MOLAC=;F =;L? >C> HIN >Cff?L <?NQ??H NB? 2 ALIOJM (Table 3).   

 

Intr.o=2r.t6B2 1.t. 

-;NC?HNM CH NB?  IHNLIF ALIOJ L?=?CP?> ; F;LA?L PIFOG? If CHNL;P?HIOM fFOC>M NB;H J;NC?HNM CH NB? 

GD#1 ALIOJ (2681.50 GF (1661.50 - 4576), P?LMOM 1160 GF (819.50 - 2159.12), J = 0.016). 

%IQ?P?L, J;NC?HNM CH NB? GD#1 ALIOJ L?=?CP?> F?MM =LSMN;FFIC>M <ON GIL? =IFFIC>M NB;H NB? 

 IHNLIF ALIOJ (547 GF, 371.50 - 859.12, P?LMOM 2362.70 GF, I./ 1368.50 - 4149, J = 0.001, ;H> 

600 GF, I./ 400 - 1400, P?LMOM 0 GF, I./ 0 - 500, J = 0.005, L?MJ?=NCP?FS).  1B? JLIJILNCIH If 

J;NC?HNM L?KOCLCHA <FII> JLI>O=NM, ?MNCG;N?> <FII> FIMM, >OL;NCIH If MOLA?LS, ;H> IJCIC> ;H> 

P;MIJL?MMIL L?KOCL?G?HNM Q?L? MCGCF;L <?NQ??H NB? 2 ALIOJM (Table 4).   
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Intr.o=2r.t6B2 stro82 Bo9A:2, 0.r16.0 oAt=At, :2.n .rt2r6.9 =r2ssAr2, 52:o49ob6n 0on02ntr.t6on 

.n1 oDE42n 1296B2rE. 

0NLIE? PIFOG? (03) ;H> 0NLIE? 3IFOG? IH>?R (03I) CH=L?;M?> IP?L NCG? (J = 0.005 ;H> J = 

0.005, L?MJ?=NCP?FS), <ON NB?S Q?L? HIN >Cff?L?HN <?NQ??H NB? 2 ALIOJM (J = 0.477 ;H> J = 0.379, 

L?MJ?=NCP?FS). IH NB? GD#1, 03 ;H> 03I MCAHCfC=;HNFS CH=L?;M?> ;N NB? ?H> If MOLA?LS, =IGJ;L?> 

NI <;M?FCH? P;FO?M (J = 0.001 ;H> J = 0.002, L?MJ?=NCP?FS) (Fig0re. 2 a)  3).  ;L>C;= IONJON ( ,) 

;H>  ;L>C;= IH>?R ( I) Q?L? HIN MN;NCMNC=;FFS >Cff?L?HN IP?L NCG? IL <?NQ??H NB? 2 ALIOJM 

(Fig0re. 4 a)  5). *?;H ;LN?LC;F JL?MMOL? (*A-) Q;M MCAHCfC=;HNFS BCAB?L CH NB? GD#1 ALIOJ (J 

= 0.021), <ON >C> HIN >Cff?L IP?LNCG? (J = 0.093) (Fig0re 6). %?GIAFI<CH =IH=?HNL;NCIH >LIJJ?> 

CH <INB ALIOJM IP?L NCG? (J<0.002 CH NB? GD#1 ALIOJ, ;H> J<0.001 CH NB?  IHNLIF ALIOJ). 

0CGCF;LFS, IRSA?H >?FCP?LS (D,2) MCAHCfC=;HNFS >LIJJ?> IP?L NCG? (J = 0.001), G;CHFS CH NB? 

 IHNLIF ALIOJ (J = 0.001), <ON CN >C> HIN >Cff?L <?NQ??H NB? 2 ALIOJM (Fig0re 7).  

 

&osto=2r.t6B2 1.t. 

• -IMN ;H?MNB?MC; =;L? OHCN (-A 2): NB?L? Q?L? HI >Cff?L?H=?M CH NB? NIN;F ;GIOHN If 

CHNL;P?HIOM fFOC>M ;>GCHCMN?L?> (J = 0.914). 1B? ;GIOHN If =LSMN;FFIC>M (J = 0.760) ;H> 

=IFFIC>M (J = 0.600) L?=?CP?> Q;M ;FMI MCGCF;L <?NQ??H NB? 2 ALIOJM. 1B? CH=C>?H=? If 

JIMNIJ?L;NCP? BSJIN?HMCIH, H;OM?; ;H> PIGCNCHA, P;MIJL?MMIL ;H> IJCIC> L?KOCL?G?HNM, 

;H> F?HANB If MN;S CH -A 2 Q?L? HIN >Cff?L?HN <?NQ??H NB? ALIOJM (Table 5).  

• #FOC>M ;H> IJCIC>M L?KOCL?G?HNM: IP?L;FF NB? PIFOG? If CHNL;P?HIOM fFOC>M ;>GCHCMN?L?> CH 

NB? JIMNIJ?L;NCP? J?LCI> Q;M MCAHCfC=;HNFS MG;FF?L CH NB? GD#1 ALIOJ NB;H CH NB?  IHNLIF 

ALIOJ (292.50 GF P?LMOM 1536 GF, J = 0.047). %IQ?P?L, NB? ;GIOHN If CHNL;P?HIOM fFOC>M 

;>GCHCMN?L?> CH NB? fCLMN 3 >;SM, QB?H NB? GC=LI=CL=OF;NCIH G?;MOL?G?HNM Q?L? ;=KOCL?> 
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;H> --,I GIMNFS I==OLL?>, Q;M HIN MCAHCfC=;HNFS >Cff?L?HN <?NQ??H NB? 2 ALIOJM (GD#1 

292.50 P?LMOM  IHNLIF 1262, J = 0.072).  IH>C=;NCIHM NLCAA?LCHA fFOC> ;>GCHCMNL;NCIH ;fN?L 

>;S 0 Q?L? BSJIN?HMCIH (50% If J;NC?HNM CH NB?  IHNLIF ALIOJ ;H> 33.3% CH NB? GD#1 

ALIOJ) ;H> +-, MN;NOM ;MMI=C;N?> QCNB PIGCNCHA (7.1% If J;NC?HNM CH NB?  IHNLIF ALIOJ 

;H> 0% CH NB? GD#1 ALIOJ). 1B? CH=C>?H=?M If ILNBIMN;NC= CHNIF?L;H=? ;H> BSJIN?HMCIH 

;H> JIMNIJ?L;NCP? IJCIC> L?KOCL?G?HNM Q?L? MCGCF;L <?NQ??H NB? 2 ALIOJM (Table 6).  

• -IMNIJ?L;NCP? GIL<C>CNS: JIMNIJ?L;NCP? =IGJFC=;NCIHM ;H> F?HANB If BIMJCN;F MN;S >C> HIN 

>Cff?L <?NQ??H NB? 2 ALIOJM. +I J;NC?HNM L?KOCL?> I 2 ;>GCMMCIH (Table 7).   

 

(Ab-96n4A.9 :60ro06r0A9.t6on, =2r6o=2r.t6B2 52:o1En.:60s, oDE42n.t6on .n1 bo1E t2:=2r.tAr2 

• 0O<-FCHAO;F GC=LI=CL=OF;NCIH: AFNBIOAB -3D Q;M BCAB?L CHNL;IJ?L;NCP?FS ;H> 

JIMNIJ?L;NCP?FS CH NB? GD#1 ALIOJ IP?L NCG?, NBCM >Cff?L?H=? Q;M HIN MN;NCMNC=;FFS 

MCAHCfC=;HN (J = 0.057) (Fig0re 8). --3, CHNL;IJ?L;NCP?FS ;H> JIMNIJ?L;NCP?FS, Q;M BCAB?L 

CH J;NC?HNM NL?;N?> QCNB GD#1 NB;H CH J;NC?HNM If NB?  IHNLIF ALIOJ (J = 0.023) (Fig0re 

9). 1B?L? Q?L? HI >Cff?L?H=?M CH *#I <?NQ??H NB? 2 ALIOJM (J >0.05). 

• -?LCIJ?L;NCP? *A-, B?;LN L;N?, IRSA?H;NCIH ;H> <I>S N?GJ?L;NOL?: ;FNBIOAB L?G;CHCHA 

;FQ;SM QCNBCH HILG;F P;FO?M, *A- MCAHCfC=;HNFS =B;HA?> IP?L NCG? (J <0.001), <ON CN Q;M 

HIN >Cff?L?HN <?NQ??H NB? 2 ALIOJM (J = 0.485), ;N ;HS NCG? JICHN. -IMN-BI= ;H;FSMCM 

>?GIHMNL;N?> NB;N *A- MCAHCfC=;HNFS >LIJJ?> ;fN?L NB? CH>O=NCIH If ;H?MNB?MC; CH <INB 

ALIOJM (J = 0.006 CH NB? GD#1 ALIOJ, ;H> J = 0.001 CH NB?  IHNLIF ALIOJ). *A- 

MCAHCfC=;HNFS CH=L?;M?> CH NB? GD#1 IH >;S 2 (J = 0.031) (Fig0re 10). 0CGCF;LFS, 

;FNBIOAB L?G;CHCHA ;FQ;SM QCNBCH HILG;F P;FO?M B?;LN L;N? (%/) =B;HA?> IP?L NCG?, <ON 

CN Q;M HIN >Cff?L?HN <?NQ??H NB? 2 ALIOJM (J = 0.581). %/ Q;M BCAB?L CH NB?  IHNLIF ALIOJ 
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IH >;S 1 (J = 0.032), ;H> JIMN-BI= ;H;FSMCM MBIQ?> ; MCAHCfC=;HN CH=L?;M? CH %/ <?NQ??H 

JH?OGIJ?LCNIH?OG ;H> -A 2 ;LLCP;F CH J;NC?HNM If NB?  IHNLIF ALIOJ (J = 0.034). 

-?LCJB?L;F IRSA?H M;NOL;NCIH =B;HA?> IP?L NCG? (J = 0.004), ;H> CN MFCABNFS >?=L?;M?> 

fLIG QB?H J;NC?HNM ;LLCP?> CHNI -A 2 NI >;S 1 CH <INB ALIOJM (J = 0.048 CH NB? GD#1 

ALIOJ, ;H> J = 0.048 CH NB?  IHNLIF ALIOJ) (Fig0re 11). BI>S N?GJ?L;NOL? ;FMI =B;HA?> 

IP?L NCG? (J<0.001), <ON HIN <?NQ??H NB? 2 ALIOJM ;N ;HS NCG? JICHN. -IMN-BI= ;H;FSMCM 

CH>C=;N?> ; MN;NCMNC=;FFS MCAHCfC=;HN CH=L?;M? CH N?GJ?L;NOL? <?NQ??H JH?OGIJ?LCNIH?OG 

;H> -A 2 ;LLCP;F CH J;NC?HNM If NB?  IHNLIF ALIOJ (J = 0.004).  

 

'20oB2rE o3 boC29 3An0t6on 

--,I I==OLL?> CH 33.3% If J;NC?HNM CH GD#1 P?LMOM 21.4% If NB?  IHNLIF ALIOJ (J = 0.643); 

--,I F;MN?> ; G?>C;H If 1 >;S CH <INB ALIOJM (J = 1.00). 1B? NCG? NI fCLMN <IQ?F GINCIH Q;M 

MBILN?L CH NB?  IHNLIF ALIOJ (26.23 e 11.21 B P?LMOM 38.67 e 15.77 B CH GD#1, J = 0.042). 

0SGJNIGM ;H> =FCHC=;F CH>C=;NILM If A;MNLICHN?MNCH;F >SMfOH=NCIH Q?L? MCGCF;L <?NQ??H NB? 2 

ALIOJM, <ON NB? CH=C>?H=? If ;<>IGCH;F >CMN?HMCIH Q;M BCAB?L CH  IHNLIF ALIOJ (J = 0.047) 

(Table 8).  

 

M60ro06r0A9.t6on, :.0ro06r0A9.t6on .n1 &&%I  

• *C=LI=CL=OF;NCIH ;H> --,I: --3 Q;M FIQ?L CH J;NC?HNM QBI >?P?FIJ?> --,I NB;H CH J;NC?HNM 

QCNBION --,I, HIH---,I (82.76 e 3.19 PM 87.29 e 4.20, J = 0.026). 1B?L? Q?L? HI MN;NCMNC=;FFS 

MCAHCfC=;HN >Cff?L?H=?M CH *#I ;H> -3D <?NQ??H --,I ;H> HIH---,I J;NC?HNM (Table 9). 

• *;=LI=CL=OF;NCIH ;H> --,I: 1B?L? Q?L? HI MN;NCMNC=;FFS MCAHCfC=;HN >Cff?L?H=?M CH 
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G;=LI=CL=OF;NCIH G?;MOL?G?HNM <?NQ??H --,I ;H> HIH---,I J;NC?HNM (J>0.05) (Table 9)  

 

D3=-u==398 

 

1B? L?MOFNM If NBCM MO<-ALIOJ ;H;FSMCM MBIQ?> NB;N GD#1 OMCHA =IFFIC>M CH=L?;M?> NB? --3, 

JIMMC<FS CH>C=;NCHA <?NN?L MJF;H=BHC= NCMMO? J?LfOMCIH. %IQ?P?L, NB?M? ?ff?=NM >C> HIN NL;HMF;N? 

CHNI <?NN?L L?=IP?LS If <IQ?F fOH=NCIH. -;NC?HNM QBI >?P?FIJ?> --,I ?RBC<CN?> ; FIQ?L MO<-

FCHAO;F --3, QBC=B GCABN >?GIHMNL;N? MO<IJNCG;F MJF;H=BHC= J?LfOMCIH.  

 

-L?PCIOM MNO>C?M B;P? MBIQH NB;N GD#1 f;=CFCN;N?M NB? L?=IP?LS If A;MNLICHN?MNCH;F fOH=NCIH20, 107, 

99,167, 168, ;H> >?=L?;M?M NB? CH=C>?H=? If --,I66, JIMMC<FS <S CGJLIPCHA MJF;H=BHC= NCMMO? 

GC=LI=CL=OF;NCIH ;H> IRSA?H;NCIH51. B;M?> IH NBCM =IHMC>?L;NCIH, CN Q;M BSJINB?MCT?> NB;N 

=IFIL?=N;F MOLA?LS J;NC?HNM CHNL;IJ?L;NCP?FS ?RJIM?> NI GD#1 =IOF> ?RJ?LC?H=? F?MM --,I ;M ; 

L?MOFN If ; <?NN?L MJF;H=BHC= NCMMO? GC=LI=CL=OF;NCIH, CH>CL?=NFS ;MM?MM?> <S G?;MOLCHA MO<-FCHAO;F 

GC=LI=CL=OF;NCIH. 

 

0O<-FCHAO;F GC=LI=CL=OF;NCIH B;M <??H JLIJIM?> ;M ; MOLLIA;N? G?;MOL? If MJF;H=BHC= 

GC=LI=CL=OF;NCIH ;M CN MB;L?M NB? M;G? ?G<LSIFIAC= ILCACH QCNB NB? <IQ?F GO=IM;153. *IL?IP?L, ; 

GI>?L;N? NI MNLIHA =ILL?F;NCIH B;M <??H I<M?LP?> <?NQ??H NB? NQI GC=LI=CL=OF;NCIH <?>M, ?P?H 

OMCHA >Cff?L?HN N?=BHIFIAC?M152, 161. IN GCABN <? ;LAO?> NB;N CHN?MNCH;F GC=LI=CL=OF;NCIH Q;M HIN 

>CL?=NFS G?;MOL?>, NB?L?<S FCGCNCHA NB? P;FC>CNS If MO<-FCHAO;F GC=LI=CL=OF;NCIH NI ;MM?MM 

MJF;H=BHC= NCMMO? J?LfOMCIH. IH f;=N, L?=?HN ?PC>?H=? B;M MBIQH F;=E If =ILL?F;NCIH <?NQ??H MO<-

FCHAO;F ;H> CHN?MNCH;F GC=LI=CL=OF;NCIH G?;MOL?G?HNM CH J;NC?HNM QCNB ;<>IGCH;F M?JMCM, JLI<;<FS 
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;M NB? =IHM?KO?H=? If L?>CMNLC<ONCIH If NCMMO? J?LfOMCIH =;OM?> <S M?JNC= MBI=E147. 2H>?L NB?M? 

=CL=OGMN;H=?M <FII> fFIQ fLIG NB? MJF;H=BHC= =CL=OF;NCIH CM L?>CMNLC<ON?> NI PCN;F ILA;HM MO=B ;M 

NB? <L;CH ;H> B?;LN, JIMMC<FS ?RJF;CHCHA NB? F;=E If =ILL?F;NCIH <?NQ??H NB?M? NQI 

GC=LI=CL=OF;NILS <?>M151, 169. IH f;=N, CH J;NC?HNM QCNB M?JNC= MBI=E CN CM HIN MOLJLCMCHA NI I<M?LP? 

HILG;F MO<-FCHAO;F GC=LI=CL=OF;NCIH, <ON MJF;H=BHC= GC=LI=CL=OF;NILS ;FN?L;NCIHM ;M <FII> MOJJFS 

If NB? NIHAO? ILCACH;N?M fLIG NB? =;LINC> ;LN?LS, QBC=B ;FMI CLLCA;N?M NB? <L;CH153. %IQ?P?L, QB?H 

JLIfIOH> MSMN?GC= B?GI>SH;GC= ;FN?L;NCIHM I==OL, M?P?L? GC=LI=CL=OF;NILS =B;HA?M (F?MM NB;H 30% 

If NB? MG;FF P?MM?FM J?LfOM?>) I==OL CH <INB N?LLCNILC?M147, 152. IH>??>, ; NLC;F CH ;HCG;FM QCNB 

BSJI>SH;GC= ?H>INIR?GC= MBI=E (=;L>C;= IONJON L?>O=?> <S 50% fLIG <;M?FCH? P;FO?M), MBIQ?> 

; MNLIHA =ILL?F;NCIH <?NQ??H MO<-FCHAO;F GC=LI=CL=OF;NCIH ;H> MJF;H=BHC= GC=LI=CL=OF;NCIH170.  AM 

GC=LI=CL=OF;NILS G?;MOL?G?HNM Q?L? N;E?H CH OH=IGJFC=;N?> MOLAC=;F J;NC?HNM, QCNBION 

;<>IGCH;F M?JMCM IL M?JNC= MBI=E, CN =IOF> <? ;MMOG?> NB;N CH NBCM =FCHC=;F =IHN?RN MO<-FCHAO;F 

GC=LI=CL=OF;NCIH L?JL?M?HNM ;H ;>?KO;N? CH>CL?=N G?;MOL?G?HN If MJF;H=BHC= NCMMO? J?LfOMCIH. 

 

1B? --3 C>?HNCfC?M NB? JLIJILNCIH If P?MM?FM fLIG QB?L? IRSA?H >CffOM?M CHNI NB? =?FFM, ;H> CN 

JLIPC>?M CHfILG;NCIH ;<ION NCMMO? fFIQ B?N?LIA?H?CNS QCNBCH NB? ;H;FST?> ;L?;163. IN L?JL?M?HNM 

NB? =;J;<CFCNS If NB? NCMMO? NI ?RNL;=N IRSA?H163. IH NBCM MNO>S, NB? --3 Q;M MCAHCfC=;HNFS <?NN?L CH 

NB? GD#1 =IGJ;L?> NI NB?  IHNLIF ALIOJ, MOAA?MNCHA NB;N GD#1 GCABN JLI>O=? ; P?MM?F-

L?=LOCNCHA ?ff?=N ;H> NB?L?fIL? ?HB;H=?M NB? IRSA?H ?RNL;=NCIH =;J;=CNS If NB? NCMMO?171-174, ; 

JBSMCIFIAC= ?ff?=N ;MMI=C;N?> QCNB L?>O=?> ILA;H >SMfOH=NCIH163, 175. IHNL;IJ?L;NCP? *A- Q;M 

MCAHCfC=;HNFS BCAB?L CH NB? GD#1, CH>?J?H>?HNFS fLIG NB? OM? If P;MIJL?MMILM. 0CH=? *A- CM NB? 

GIMN CGJILN;HN >?N?LGCH;HN If <IQ?F J?LfOMCIH176-178, CN =;H <? BSJINB?MCT?> NB;N NB? P?MM?F-

L?=LOCNCHA ?ff?=N If NB? GD#1 Q;M CH J;LN A?H?L;N?> <S BCAB?L CHNL;IJ?L;NCP? *A- P;FO?M CH NB? 
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GD#1 ALIOJ, L?MOFNCHA CH <?NN?L JIMNIJ?L;NCP? --3. 0CGCF;LFS, BCAB?L 03 ;H>  , P;FO?M CH NB? 

GD#1 ALIOJ GCABN B;P? ;FMI =IHNLC<ON?> NI <?NN?L --3. *IL?IP?L, ; F?MM JLIHIOH=?> >?=FCH? If 

D,2 Q;M I<M?LP?> ;N NB? ?H> If MOLA?LS CH J;NC?HNM NL?;N?> QCNB GD#1. -BSMCIFIAC=;FFS, ; BCAB?L 

--3 CH =IG<CH;NCIH QCNB <?NN?L IRSA?H >?FCP?LS ;N NB? ?H> If MOLA?LS QIOF> L?MOFN CH <?NN?L 

NCMMO? IRSA?H >CffOMCIH175, 179.  

 

-3D CM =IHMC>?L?> ;H ?MNCG;N? If fOH=NCIH;F =;JCFF;LS >?HMCNS, L?JL?M?HNCHA =;JCFF;LC?M QCNB 

=IHNCHOIOM fFIQ CH ;H ;L?; If NCMMO?, L?A;L>F?MM Cf NB? fFIQ CH NBIM? =;JCFF;LC?M CM MFOAACMB IL 

HILG;F162, 163. AFNBIOAB HIN MN;NCMNC=;FFS MCAHCfC=;HN, -3D Q;M BCAB?L CH NB? GD#1 ALIOJ 

NBLIOABION NB? ?HNCL? JIMNIJ?L;NCP? J?LCI>.  

 

--3 ;H> -3D ;L? GIL? CGJILN;HN NB;H fFIQ MCH=? NCMMO?M =;H ;>;JN NB?CL IRSA?H ?RNL;=NCIH 

=;J;<CFCNC?M NI MFIQ fFIQ P?FI=CNC?M ;M FIHA ;M NB? fFIQ CH NB? =;JCFF;LC?M CM BIGIA?H?IOM ;H> 

=IHNCHOIOM180-182. 1B?M? NQI G?;MOL?G?HNM ;L? ;FMI G;LE?>FS ;ff?=N?> CH M?P?L?FS CFF J;NC?HNM. 

0?JNC= J;NC?HNM ;H> ;HCG;F GI>?FM If ;<>IGCH;F M?JMCM B;P? >?GIHMNL;N?> >?=L?;M?> -3D ;H> 

--3 >OLCHA MN;N?M If MSMN?GC= BSJIJ?LfOMCIH100, 152, 165, <ON L?P?LMC<F? ;fN?L ;>?KO;N? fFOC> 

L?MOM=CN;NCIH183. *#I CM ;H CH>C=;NIL If NB? KO;FCNS If NB? fFIQ; ;H> CN CM MCGCF;L <?NQ??H J;NC?HNM 

NL?;N?> QCNB GD#1 ;H> J;NC?HNM CH NB?  IHNLIF ALIOJ ;H> CN L?G;CHM QCNBCH IJNCG;F P;FO?M CH <INB 

ALIOJM CH NB? ?HNCL? JIMNIJ?L;NCP? J?LCI>. -L?PCIOM MNO>C?M B;P? MBIQH NB;N *#I CM MCAHCfC=;HNFS 

;FN?L?> (;<M?HN IL CHN?LGCNN?HN) CH M?P?L?FS CFF J;NC?HNM, ;M >?GIHMNL;N?> CH J;NC?HNM QCNB M?JNC= 

MBI=E ;H> M?P?L? ;<>IGCH;F M?JMCM100, 151, 152, ;H;MNIGINC= F?;E;A?149 ;H> CH NBIM? >?P?FIJCHA 

MCAHCfC=;HN JIMNIJ?L;NCP? =IGJFC=;NCIHM184, <ON L;L?FS CH J;NC?HNM QCNB GCHIL =IGJFC=;NCIHM. IH 

f;=N, CH NBCM =IBILN MNO>S NB? HOG<?L If JIMNIJ?L;NCP? =IGJFC=;NCIHM Q;M FCGCN?>, ;H> J;NC?HNM CH 
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NB?  IHNLIF ALIOJ Q?L? ;<F? NI G;CHN;CH ;>?KO;N? MSMN?GC= J?LfOMCIH CH NB? ?HNCL? J?LCIJ?L;NCP? 

J?LCI>. 

 

IH NBCM MNO>S, ;FNBIOAB  , ;H> 03 >OLCHA MOLA?LS CH=L?;M?> CH ; GIL? JLIHIOH=?> G;HH?L CH NB? 

GD#1 ALIOJ; ;H> NB? --3 Q;M BCAB?L CH NB? GD#1, NB?M? ?ff?=NM >C> HIN NL;HMF;N? CHNI <?NN?L 

L?=IP?LS If <IQ?F fOH=NCIH. 0?P?L;F f;=NILM =;H ?RJF;CH NB?M? L?MOFNM. #CLMN, MSMN?GC= 

B?GI>SH;GC=M CH NB? =IHNLIF ALIOJ Q?L? JLI<;<FS MOffC=C?HN NI >?N?LGCH? ;>?KO;N? MJF;H=BHC= 

NCMMO? GC=LI=CL=OF;NCIH ;H> NB?L?fIL? M;NCMf;=NILS <IQ?F fOH=NCIH. IH f;=N, ;FNBIOAB FIQ?L --3 

P;FO?M Q?L? I<M?LP?> CH NB?  IHNLIF ALIOJ, MJF;H=BHC= NCMMO? GC=LI=CL=OF;NCIH Q;M HIN 

=IGJLIGCM?> NI ;H ?RN?HN NI CGJ;CL <IQ?F fOH=NCIH ;M NB? --3 Q;M HIN >Cff?L?HN fLIG <;M?FCH? CH 

<INB ALIOJM.  0?=IH>, NBCM MNO>S Q;M J?LfILG?> CH NB? =IHN?RN If ;H> "/A0 JLIAL;G QBC=B 

CHN?AL;N?M M?P?L;F J?LCIJ?L;NCP? MNL;N?AC?M NB;N f;=CFCN;N? NB? L?=IP?LS <IQ?F fOH=NCIH3, 109, 7, 185, 186, 

;H> NB;N GCABN B;P? IffM?N NB? GC=LI=CL=OF;NILS <?H?fCNM I<M?LP?> CH NB? GD#1.  0CGCF;LFS, ;M NB? 

J;NBIA?H?MCM If --,I CM GOFNCf;=NILC;F, GIL? >?N?LGCH;HN J?LCIJ?L;NCP? f;=NILM NB;H fFOC> NB?L;JS, 

GCABN B;P? =IHNLC<ON?> NI NB? >?P?FIJG?HN If --,I. #IL ?R;GJF?, J;NC?HNM CH NB? GD#1 

OH>?LQ?HN GIL? =IGJF?R MOLAC=;F JLI=?>OL?M ;M CH>C=;N?> <S ; BCAB?L  /--,002* M?P?LCNS 

M=IL?187, ;H> ; AL?;N?L CHfF;GG;NILS MN;N? =;OM?> <S GIL? =IGJF?R MOLA?LS GCABN B;P? 

CHfFO?H=?> NB? CH=C>?H=? If --,I, CH>?J?H>?HNFS fLIG NB? NSJ? fFOC> L?ACG?H L?=?CP?>, ;H> fLIG 

NB? GC=LI=CL=OF;NILS =B;HA?M I<M?LP?>.   

 

D?MJCN? NB?M? L?MOFNM, NBCM =IBILN MNO>S, J?LfILG?> CH ; =FCHC=;F M?NNCHA QB?L? M?P?L;F 

J?LCIJ?L;NCP? ?F?G?HNM CHfFO?H=CHA <IQ?F fOH=NCIH Q?L? Q?FF MN;H>;L>CT?>, A;P? NB? IJJILNOHCNS 

NI ;>?KO;N?FS CHP?MNCA;N? NB? CGJ;=N If G;=LI ;H> GC=LI=CL=OF;NILS =B;HA?M IH NB? CH=C>?H=? If 
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--,I. IH>?J?H>?HNFS fLIG NB? NSJ? If fFOC> L?ACG?H L?=?CP?>, MO<-FCHAO;F GC=LI=CL=OF;NILS 

;FN?L;NCIHM Q?L? ;MMI=C;N?> QCNB --,I. IH f;=N, J;NC?HNM QBI >?P?FIJ?> --,I ?RBC<CN?> ; QILM? 

--3, FCE?FS CH>C=;NCHA QILM? MJF;H=BHC= J?LfOMCIH. 1B?M? L?MOFNM ;L? JBSMCIFIAC=;FFS JF;OMC<F? Cf 

CN CM =IHMC>?L?> NB;N <IQ?F J?LfOMCIH CM IH? If NB? G;DIL >?N?LGCH;HNM If <IQ?F GINCFCNS154. 1B?L? 

Q;M HI >Cff?L?H=? CH G;=LI=CL=OF;NILS G?;MOL?G?HNM MO=B ;M 03,  ,,  I <?NQ??H --,I ;H> 

HIH---,I J;NC?HNM, MOAA?MNCHA NB;N J?LB;JM N;LA?NCHA MJF;H=BHC= GC=LI=CL=OF;NILS J?LfOMCIH 

GCABN <? GIL? CGJILN;HN NB;H N;LA?NCHA MN;H>;L> MSMN?GC= B?GI>SH;GC= P;LC;<F?M188. 1B?M? 

fCH>CHAM Iff?L H?Q J?LMJ?=NCP?M fIL fONOL? L?M?;L=B MJ?=CfC=;FFS CHP?MNCA;NCHA NB? ?ffC=;=S If 

J?LCIJ?L;NCP? MNL;N?AC?M ;CGCHA ;N ?HB;H=CHA MJF;H=BHC= GC=LI=CL=OF;NCIH QCNB NB? OFNCG;N? AI;F 

If >?=L?;MCHA JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH. 1B?M? L?MOFNM QCFF =F;LCfS NB? LIF? If 

MJF;H=BHC= GC=LIL=CL=OF;NCIH IH NB? J;NBIA?H?MCM If --,I. 

 

1B? fIFFIQCHA FCGCN;NCIHM GOMN <? ;FMI ;=EHIQF?>A?>. #CLMN, ;FNBIOAB ; GI>?L;N? NI MNLIHA 

=ILL?F;NCIH B;M <??H L?JILN?> <?NQ??H NB? MO<FCHAO;F ;H> MJF;H=BHC= =CL=OF;NCIH151, 152, 

GC=LI=CL=OF;NILS G?;MOL?G?HNM Q?L? HIN >CL?=NFS ;=KOCL?> fLIG NB? MJF;H=BHC= =CL=OF;NCIH153, 161.  

0?=IH>, NB? --3 G;S B;P? <??H FIQ?L CH NB?  IHNLIF ALIOJ, CH>?J?H>?HNFS fLIG NB? NSJ? If fFOC> 

L?ACG?H L?=?CP?>, ;M J;NC?HNM CH NB?  IHNLIF ALIOJ L?=?CP?> ; F;LA?L ;GIOHN If =LSMN;FFIC>M >OLCHA 

;H> ;fN?L MOLA?LS189. %IQ?P?L, NB? >Cff?L?H=? CH NB? ;GIOHN If fFOC>M CHfOM?> CH NB? fCLMN 3 

JIMNIJ?L;NCP? >;SM <?NQ??H NB? NQI ALIOJM Q;M HIN MN;NCMNC=;FFS MCAHCfC=;HN, ;H> NBCM J?LCI> CM 

QB?H NB? GC=LI=CL=OF;NCIH G?;MOL?G?HNM Q?L? ;=KOCL?> ;H> NB? JL?M?HN;NCIH If --,I NIIE JF;=?. 

0CGCF;LFS, J;NC?HNM CH NB? =IHNLIF ALIOJ ;FMI B;> ; H?AFCAC<F? <IQ?F >SMfOH=NCIH (FIQ CH=C>?H=? If 

--,I, --,I MN;LN?> QCNBCH NB? fCLMN 2 JIMNIJ?L;NCP? >;SM ;H> B;> ; G?>C;H >OL;NCIH If 1 >;S), 

QBC=B CH>C=;N?M NB;N NB?S Q?L? GIMN FCE?FS ;<F? NI =IGJ?HM;N? NB? ?RNL; ;GIOHN If =LSMN;FFIC>M 
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ACP?H CH NB? JIMNIJ?L;NCP? J?LCI>. 1B? f;=N NB;N NB? Q?CABN A;CH NB? >;S ;fN?L NB? MOLA?LS CM F?MM 

NB;H 2.5 ECFIM CH NB? =IHNLIF ALIOJ ;H> NB? Q?CABN <;F;H=? CM T?LI IH JIMNIJ?L;NCP? >;S 2 ;H> 3 

MOJJILNM NB? MN;N?G?HN NB;N NB?S =IGJ?HM;N?> Q?FF fIL NB? ?R=?MM If =LSMN;FFIC>M. 1BCL>, NB? 

M;GJF? MCT? Q;M FCGCN?> ;H> NB? MNO>S Q;M HIN JIQ?L?> NI I<M?LP?> =B;HA?M CH MO<-FCHAO;F 

GC=LI=CL=OF;NCIHM ;MMI=C;N?> QCNB <IQ?F >SMfOH=NCIH.  IN Q;M HIN JIMMC<F? NI >?N?LGCH? . =r6or6 

NB? M;GJF? MCT? <?=;OM? If NB? F;=E If JL?PCIOM MNO>C?M CHP?MNCA;NCHA NBCM ;MMI=C;NCIH CH MOLAC=;F 

J;NC?HNM. *IL?IP?L, B;PCHA =;F=OF;N?> NB? M;GJF? MCT? <;M?> IH JL?->?N?LGCH?> ;H> ;L<CNL;LS 

L?>O=NCIHM CH ;HS GC=LI=CL=OF;NCIH G?;MOL?G?HN CH NB?  IHNLIF ALIOJ QIOF> B;P? <??H 

G?NBI>IFIAC=;FFS CH=ILL?=N.   

 

IH =IH=FOMCIH, NB? L?MOFNM If NBCM MO<-ALIOJ ;H;FSMCM MBIQ NB;N CHNL;IJ?L;NCP? GD#1 CGJLIP?M 

--3, JIMMC<FS CH>C=;NCHA <?NN?L MJF;H=BHC= NCMMO? J?LfOMCIH. %IQ?P?L, NB?M? ?ff?=NM >C> HIN 

NL;HMF;N? CHNI <?NN?L L?=IP?LS If <IQ?F fOH=NCIH. -;NC?HNM QBI >?P?FIJ?> --,I ?RBC<CN?> ; FIQ?L 

MO<-FCHAO;F --3, QBC=B GCABN >?GIHMNL;N? MO<IJNCG;F MJF;H=BHC= J?LfOMCIH. 
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(a,6/= 

(a,6/ 1. *C=LI=CL=OF;NILS G?;MOL?G?HNM  

 
 

M/a=u</7/8t D/0383t398 a8. -a6-u6at398 
*C=LIP;M=OF;L #FIQ IH>?R (*#I) 0 = A<M?HN 

1 = IHN?LGCNN?HN 
2 = 0FOAACMB 
3 = +ILG;F 

-?LfOM?> P?MM?FM (-3) -3 = 1IN;F HOG<?L If P?MM?FM - (HOG<?L 
If P?MM?FM QCNB HI fFIQ + HOG<?L If 
P?MM?FM QCNB CHN?LGCNN?HN fFIQ) 

-?LfOM?> 3?MM?FM D?HMCNS (-3D) 1BL?? BILCTIHN;F ;H> NBL?? P?LNC=;F FCH?M 
>CPC>?M NB? CG;A? CH 16 KO;>L;HNM. 
-3D = +OG<?L If -3 =LIMMCHA NB? FCH?M 
/ 1IN;F F?HANB If NB? FCH?M  

-LIJILNCIH If -?LfOM?> 3?MM?FM --3= (-3 / NIN;F HOG<?L If =;JCFF;LC?M) 
5 100 
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(a,6/ 2. D?GIAL;JBC=M  
 
 
 

*GD#1 PM  IHNLIF. *?;H e 0D, G?>C;H 8I./9; EA = ECFIAL;GM; G = G?N?LM; B*I = <I>S G;MM 
CH>?R, B0A = <I>S MOLf;=? ;L?;; B< = B?GIAFI<CH; A0A = AG?LC=;H MI=C?NS If ;H?MNB?MCIFIACMN 
M=IL?. DC=BINIGIOM ION=IG?M ;L? JL?M?HN?> ;M ;<MIFON? P;FO?M ;H> JLIJILNCIH (%). D;N; Q;M 

 Ov/<a66 
(8 = 23) 

GDF( 1<9u: 
(8 = 9) 

C98t<96 1<9u: 
(8 = 14) 

: va6u/* 

AA? (S?;LM) 59.57 e 19.16 59.11 e 21.12 58.15 e 18.20 0.957 
G?H>?L *;F? 13 (56.5) 5 (55.6) 8 (57.1) 1.00 

#?G;F? 10 (43.5) 4 (44.4) 6 (42.9) 
4?CABN (EA) 78.7 

867.3 - 859 
69  

863.2 i 81.89 
80.6  

872.3 i 85.89 
0.124 

%?CABN (G) 1.67 e 0.10 1.71 e 0.11 1.65 e 0.92 0.231 
B*I 25.90 

824.2 - 32.869 
24.29 

821.94 - 25.669 
28.86 

825.59 - 33.429 
0.016 

B0A 1.90 e 0.21 1.84  e 0.23 1.94  e 0.20 0.291 
B;M?FCH? %< 12.74  e 2.16 11.93  e 2.55 13.26  e 1.78 0.155 
DC;AHIMCM 
H (%) 

 ;H=?L 13 (56.5) 6 (66.7) 7 (50) 0.512 
-IFSJM 3 (13) 2 (22.2) 1 (7.1) 
 LIBHlM 1 (4.3) 0  1 (7.1) 
DCP?LNC=OFIMCM 5 (21.7) 1 (11.1) 4 (28.6) 
#?=;F 
CH=IHNCH?H=? 

1 (4.3) 0 1 (7.1) 

-LI=?>OL? 
H (%) 

IF?I=?=;F 
L?M?=NCIH 

2 (8.7) 1 (11.1) 1 (7.1) 0.109 

)?fN 
B?GC=IF?=NIGS 

4 (17.4) 3 (33.3) 1 (7.1) 

/CABN 
B?GC=IF?=NIGS 

6 (26.1) 0  6 (42.9) 

0CAGIC> 
L?M?=NCIH 

4 (17.4) 1 (11.1) 3 (21.4) 

%;LNG;HHlM 
JLI=?>OL? 

1 (4.3) 0 1 (7.1) 

)IQ AHN?LCIL 
L?M?=NCIH 

6 (26.1) 4 (44.4) 2 (14.3) 

,MNIGS 3 (13) 1 (11.1) 2 (14.3) 1.00 
A0A, H (%) 1 3 (13) 2 (22.2) 1 (7.1) 0.558 

2 15 (62.5) 5 (55.6) 10 (71.4) 
3 5 (21.7) 2 (22.2) 3 (21.4) 

-L?PCIOM ;<>IGCH;F MOLA?LS 13 (56.5) 5 (55.6) 8 (57.1) 1.00 

 BLIHC= OM? If IJCIC>M, H (%) 1 (4.3) 0 1 (7.1) 1.00 
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;H;FST?> OMCHA χ2 IL #CMB?L N?MN fIL HIGCH;F P;LC;<F?M, NQI M;GJF?M N-N?MN fIL =IHNCHOIOM HILG;FFS 
>CMNLC<ON?> >;N;, *;HH-4BCNH?S 2 N?MN fIL HIH-HILG;FFS >CMNLC<ON?> >;N;  

 
 
(a,6/ 3. -L?IJ?L;NCP? GIL<C>CNS 
 
 

*GD#1 PM  IHNLIF. *?>C;H 8I./9. H = ;<MIFON? =IOHN; B = BIOLM;  / = =IFIL?=N;F;  ,-D = 
=BLIHC= I<MNLO=NCP? JOFGIH;LS >CM?;M?;  AD = =ILIH;LS ;LN?LS >CM?;M?; G"/D = 
A;MNLI?MIJB;A?;F L?fFOR >CM?;M?;  3A = =?L?<LIP;M=OF;L ;==C>?HN. DC=BINIGIOM ION=IG?M ;L? 
L?JILN?> ;M ;<MIFON? P;FO?M ;H> JLIJILNCIH (%). D;N; Q;M ;H;FST?> OMCHA χ2 IL #CMB?L N?MN fIL 
HIGCH;F P;LC;<F?M, *;HH-4BCNH?S 2 N?MN fIL HIH-HILG;FFS >CMNLC<ON?> >;N;  
 
 
 
 
 
 
 
 
 
 
 
 
 

 Ov/<a66 
(8 = 23) 

GDF( 1<9u: 
(8 = 9) 

C98t<96 
1<9u: 
(8 = 14) 

: 
va6u/* 

*?=B;HC=;F <IQ?F JL?J;L;NCIH, H 
(%) 

10 (43.5) 6 (66.7) 4 (20.6) 0.102 

#F??N ?H?G;, H (%) 9 (39.1) 3 (33.3) 6 (42.9) 1.00 
DOL;NCIH If JL?IJ?L;NCP? f;MNCHA, 
=F?;L fFOC>M, (B) 

4 
83 i 6.259 

4.5 
83.6 - 8.129 

3.5 
82.5 - 4.629 

0.91 

DOL;NCIH If JL?IJ?L;NCP? f;MNCHA, 
MIFC> fII>, (B) 

28.41 e 14.57 33.37 e 10.87 25.22 e 16.08 0.197 

 / -IMMOG -BSMCIFIAS 8 
87 i 109 

8 
86 i 11.509 

8.5 
87 i 9.259 

0.441 

 / -IMMOG 0?P?LCNS 7 
87 i 89 

8 
87 - 119 

7 
87 - 79 

0.019 

 IGIL<C>CNC?M %SJINBSLIC>CMG 5 (21.7) 2 (22.2) 3 (21.4) 1.00 
 ,-D/AMNBG; 4 (17.4) 1 (11.1) 3 (23.1) 1.00 
 AD 1 (4.3) 0 1 (7.1) 1.00 
G"/D 4 (17.4) 1 (11.1) 3 (21.4) 1.00 
%?J;NCNCM B 1 (4.3) 1 (11.1) 0 0.391 
 3A 1 (4.3) 0 1 (7.1) 1.00 
0GIECHA BCMNILS 3 (13) 0 3 (21.4) 0.253 
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(a,6/ 4. IHNL;IJ?L;NCP? >;N; 
 
 

 Ov/<a66 
(8 = 23) 

GDF( 1<9u: 
(8 = 9) 

C98t<96 1<9u: 
(8 = 14) 

: 
va6u/* 

1IN;F CHNL;P?HIOM 
fFOC>M (GF) 

2034 
81160 - 32529 

1160 
8819.50 - 2159.129 

2681.50 
81661.50 - 45769 

0.016 

 LSMN;FFIC>M (GF) 1372 
8560 - 29109 

547 
8371.50 i 859.129 

2362.70 
81368.50 - 41499 

0.001 

 IFFIC>M (GF) 400 
80-6009 

600 
8400 i 14009 

0 
80 i 5009 

0.005 

BFII> 
NL;HMfOMCIH, H (%) 

1 (4.3) 1 (11.1) 0 0.391 

2LCH? IONJON (GF) 400 
8327 - 5509 

400 
8300 - 5509 

400 
8368 i 674.509 

0.416 

-;NC?HNM L?KOCLCHA 
P;MIJL?MMILM, H 
(%) 

21 (91.3) 7 (77.8) 14 (100) 0.142 

-B?HSF?JBLCH? 
(qA) 

120 
80 - 2009 

80 
80-1809 

120 
880 - 4409 

0.212 

"JB?>LCH? (GA) 10 
80 - 209 

5 
80 i 22.59 

15 
85 i 23.759 

0.275 

DOL;NCIH If 
MOLA?LS (GCH)  

170 
8130 - 2379 

170 
8112.50 - 254.509 

169.50 
8130 - 240.259 

0.963 

);J;LIM=IJC= 
NCG? (GCH) 

99.57 e 40.30 104.33 e 43.82 96.50 e 39.25 0.66 

DOL;NCIH If 
;H?MNB?MC; (GCH)� 

200 
8145 - 2779 

200 
8137 - 284.59 

197 
8145.75 - 279.509 

0.989 

"MNCG;N?> <FII> 
FIMM (GF) 

100 
8100 - 4009 

300 
8100 - 8009 

100 
8100 - 3009 

0.178 

/?GCf?HN;HCF (qA) 1650 
81250 - 26509 

1500 
8975 - 25009 

1900 
81537.5 - 26759 

0.178 

*GD#1 PM  IHNLIF. �#LIG CH>O=NCIH NI ?RNO<;NCIH. *?;H e 0D, G?>C;H 8I./9; B- = <FII> 
JL?MMOL?. GF = GCFFCFCN?LM; GCH = GCHON?M; GA = GCFFCAL;GM; qA = GC=LIAL;GM. DC=BINIGIOM 
ION=IG?M ;L? L?JILN?> ;<MIFON? P;FO?M IL JLIJILNCIH (%).  D;N; Q;M ;H;FST?> OMCHA χ2 IL #CMB?L 
N?MN fIL HIGCH;F P;LC;<F?M, NQI M;GJF?M N-N?MN fIL =IHNCHOIOM HILG;FFS >CMNLC<ON?> >;N;, *;HH-
4BCNH?S 2 N?MN fIL HIH-HILG;FFS >CMNLC<ON?> >;N;. 
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(a,6/ 5. -IMN ;H?MNB?MC; =;L? OHCN (-A 2) >;N; 
 

 Ov/<a66 
(8 = 23) 

GDF( 1<9u: 
(8 = 9) 

C98t<96 1<9u: 
(8 = 14) 

: 
va6u/* 

1IN;F CHNL;P?HIOM fFOC>M 
(GF) 

300 
8200 - 5709 

231 
8185 - 6439 

304.50 
8195 i 517.509 

0.914 

 IFFIC>M (GF) 0 
80 i 09 

0 0 
80 - 09 

0.600 

 LSMN;FFIC>M (GF) 355.26 e 220.99 373.44 e 236.68 343.57 e 218.63  0.760 
B- 
(GG%A) 

0SMNIFC= 126.43 e 27.34 114.89 e 26.11 113.86 e 26.34 0.106 
DC;MNIFC= 62.04 e 13.35 59.89 e 9.58 63.43 e 15.49 0.547 
*?;H 83.51 e 16.30 78.22 e 13.70 86.90 e 17.39 0.220 

%SJIN?HMCIH, H (%)� 8 (34.8) 4 (44.4) 4 (28.6) 0.657 
+OG<?L If J;NC?HNM 
L?KOCLCHA P;MIJL?MMILM 
H, (%) 

5 (21.7) 3 (33.3) 2 (14.3) 0.343 

-,+3, H (%) 8 (34.8) 4 (44.4) 4 (28.6) 0.657 
+OG<?L If J;NC?HNM 
L?KOCLCHA ;HNC?G?NC=M, H 
(%) 

9 (39.1) 3 (33.3) 6 (42.9) 1.00 

+OG<?L If J;NC?HNM 
L?KOCLCHA > 1 ;HNC?G?NC= 
;A?HN 

2 (8.7) 0 2 (14.3) 0.502 

#?HN;HSF (qA) 28.26 e 47.25 25 e 41.45 30.36 e 52.05 0.798 
*?J?L>CH? (GA) 0 

80 i 09 
0 

80 i 12.509 
0 

80 i 09 
0.260 

-A 2 F?HANB If MN;S 
(GCH) 

145 
899 - 2459 

130 
895 - 2609 

160 
896.75 i 219.259 

0.865 

*GD#1 PM  IHNLIF. �%SJIN?HMCIH: 0B-<90GGB%A IL >LIJ >20% fLIG <;M?FCH?. *?;H e 0D, 
G?>C;H 8I./9; GF = GCFFCFCN?LM; qA = GC=LIAL;GM; GA = GCFFCAL;GM; GCH = GCHON?. B- = <FII> 
JL?MMOL?. DC=BINIGIOM ION=IG?M ;L? L?JILN?> ;M ;<MIFON? P;FO?M (H) IL JLIJILNCIH (%). D;N; Q;M 
;H;FST?> OMCHA χ2 IL #CMB?L N?MN fIL HIGCH;F P;LC;<F?M, NQI M;GJF?M N-N?MN fIL =IHNCHOIOM HILG;FFS 
>CMNLC<ON?> >;N;, *;HH-4BCNH?S 2 N?MN fIL HIH-HILG;FFS >CMNLC<ON?> >;N;.  
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(a,6/ 6. -IMNIJ?L;NCP? fFOC>M ;H> IJCIC>M  
 

Ov/<a66 
(8 = 23) 

GDF( 1<9u: 
(8 = 9) 

C98t<96 1<9u: 
(8 = 14) 

: va6u/* 

1IN;F I3 fFOC>M (GF)  1187 
8255 i 17859 

292.50 
8194.25 i 1617.509 

1536 
8270 i 2480.629 

0.047 

I3 fFOC>M (GF) >OLCHA NB? fCLMN 3 
-,- >;SM 

954.50 
8262.50 i 1742.509 

292.50  
8195-15659 

1262 
8270-1942.509 

0.072 

,L;F Q;N?L CHN;E? (GF) 6025 
83850 i 82509 

6075 
84725 - 95629 

5750 
83543.75 - 85509 

0.403 

1IN;F IONJON (GF) 6609.42  e 4265.47 1387.74 e 801.21 4238.08 e 1412.69 0.088 
4?CABN 
<;F;H=?, (A 

-,- D1� 1 
80.20 i 1.709 

0.90 
8-0.15 i 1.409 

1.2 
80.40 i 1.859 

0.446 

-,- D2�� 0.43 e 2.05 1.54 e 2.21 0.01 e 1.73 0.078 
-,- D3��� -0.75 e 1.85 -1.80 e 1.41 0.00 e 1.62 0.014 

I3 fFOC>M L?MN;LN?>, H (%) 11 (47.8) 3 (33.3) 8 (57.1) 0.400 
/?;MIHM fIL 
L?MN;LNCHA I3 
fFOC>M  

%SJIN?HMCIH 10 (43.5) 3 (33.3) 7 (50) 0.439 

+-, + 
PIGCNCHA 

1 (4.3) 0 1 (7.1) 

BFII> NL;HMfOMCIH, H (%) 2 (8.7) 0 2 (14.3) 0.502 
,LNBIMN;NC= CHNIF?L;H=?, H (%) 1 (4.3) 1 (11.1) 0 0.391 
,LNBIMN;NC= BSJIN?HMCIH 5 (21.7) 0 5 (35.7) 0.116 
*ILJBCH? I3 ?KOCP;F?HN (GA) 13.20 

88.3 i 26.409 
9.90 

86.60 - 18.859 
17.45 

89.97 i 41.009 
0.051 

1"A (>;SM) 2 
82 - 29 

2 
82 - 29 

2 
82 - 29 

1.00 

0SMN?GC= IJCIC> (>;SM) 1.74 e 1.13 1.33 e 1 2 e 1.17 0.175 

*GD#1 PM  IHNLIF. �7 J;NC?HNM CH GD#1 ;H> 12 CH =IHNLIF ALIOJ. ��9 J;NC?HNM CH GD#1 ;H> 14 
CH =IHNLIF ALIOJ. ���9 J;NC?HNM CH GD#1 ;H> 13 CH =IHNLIF. I3= CHNL;P?HIOM. *?>C;H 8I./9. GF = 
GCFFCFCN?LM; GA = GCFFCAL;GM; I3 = CHNL;P?HIOM; +-, = HCF J?L IM; 1"A= NBIL;=C= ?JC>OL;F 
;H;FA?MC;. 1IN;F IONJON = OLCH;LS IONJON JFOM IONJON fLIG H;MIA;MNLC= NO<? ;H> >L;CHM. -,- D= 
JIMNIJ?L;NCP?, >;S. DC=BINIGIOM ION=IG?M L?JILN?> ;M =IOHNM (H) ;H> J?L=?HN;A? (%). D;N; Q;M 
;H;FST?> OMCHA χ2 IL #CMB?L N?MN fIL HIGCH;F P;LC;<F?M, *;HH-4BCNH?S 2 N?MN fIL HIH-HILG;FFS 
>CMNLC<ON?> >;N; 
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(a,6/ 7. -IMNIJ?L;NCP? GIL<C>CNS 
 
 Ov/<a66 

(8 = 23) 
GDF( 1<9u: 

(8 = 9) 
C98t<96 
1<9u: 
(8 = 14) 

: va6u/* 

-;NC?HNM QCNB ;N 
F?;MN IH? 
JIMNIJ?L;NCP? 
=IGJFC=;NCIH 

%SJIR?GC;� 1 (4.3) 0 1 (7.1) 1.00 
2LCH;LS 
L?N?HNCIH∞ 

1 (4.3) 0 1 (7.1) 1.00 

 . DCffC=CF?a 1 (4.3) 0 1 (7.1) 1.00 
1IN;F J;NC?HNM 9 (39.1) 2 (22.2) 7 (50) 0.228 

 F;PC?H  I 7 (30.4) 2 (22.2) 5 (35.7) 0.315 
II 2 (8.7) 0 2 (14.3) 

.O;FCNS If L?=IP?LS M=IL? (-,D 2) 14 
813 - 169 

14 
812.50 i 15.509 

15.5 
813 - 169 

0.452 

/?;>CH?MM NI <? >CM=B;LA?> 3 
83 - 49 

3 
82 - 39 

3 
83 - 4.259 

0.010 

)?HANB If %IMJCN;F 0N;S (>;SM) 3 
83 - 49 

3 
83 - 3.59 

4 
83 - 4.59 

0.156 

I 2 ;>GCMMCIH, (H) 0 0 0  
*GD#1 PM  IHNLIF. �,RSA?H M;NOL;NCIH J?L JOFM? IRCG?NLS < 90%. ∞2LCH;LS L?N?HNCIH L?KOCLCHA 
NB? CHM?LNCIH If ; =;NB?N?L fIL <F;>>?L ?P;=O;NCIH. aDC;LLB?; QCNB ; JIMCNCP? MNIIF =OFNOL? L?JILNCHA 
 . DCffC=CF?. I 2 = IHN?HMCP? =;L? OHCN. DC=BINIGIOM ION=IG?M ;L? L?JILN?> ;M =IOHNM (H) ;H> 
J?L=?HN;A? (%) 
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(a,6/ 8.  BIQ?F fOH=NCIH CH NB? JIMNIJ?L;NCP? J?LCI> 
 
 Ov/<a66 

(8 = 23) 
GDF( 1<9u: 

(8 = 9) 
C98t<96 1<9u: 

(8 = 14) 
: 

va6u/* 
--,I 6 (26.1) 3 (33.3) 3 (21.4) 0.643 
,HM?N 
NCG?  

-,D 1 4 (66.4) 3 (100) 1 (33.3) 0.400 

-,D 2 2 (33.3) 0 2 (66.7) 

DOL;NCIH If --,I 1 
81 - 1.259 

1 
81 - 19 

1 
81 - 1.509 

1.00 

1CG? NI fCLMN <IQ?F 
GINCIH (B) 

31.32 e 14.34 38.67 e 15.77 26.23 e 11.21 0.042 

1CG? NI fCLMN fF;NOM (B) 21 
816 - 269 

21 
818 - 349 

20 
810.50 - 249 

0.467 

BIQ?F 
fOH=NCIH 
MSGJNIGM 
H, (%) 

+;OM?; 14 (60.9) 7 (77.8) 7 (50) 0.228 
3IGCNCHA 9 (39.1) 3 (33.3) 6 (42.9) 1.00 
IHNIF?L;H=? 
If IL;F 
CHN;E? 

4 (17.4) 1 (11.1) 3 (21.4) 1.00 

A<>IGCH;F 
>CMN?HMCIH 

20 (87) 6 (66.7) 14 (100) 0.047 

 F?;L fFOC>M >C?N fIL ;N 
F?;MN 24 B, H (%)  

7 (30.4) 3 (33.3) 4 (28.6) 1.00 

+-,, H (%) 1 (4.3) 0 1 (7.1) 1.00 
+OG<?L If 0ECJJ?> 
G?;FM 

1 
80 - 39 

1 
80 - 19 

1.5 
80.75 - 4.509 

0.065 

+G1, H (%) 1 (4.3) 0 1 (7.1) 1.00 
*GD#1 PM  IHNLIF. *?;H e 0D, G?>C;H 8I./9; B- = <FII> JL?MMOL?. DC=BINIGIOM ION=IG?M ;L? 
L?JILN?> ;M =IOHNM (%). D;N; Q;M ;H;FST?> OMCHA χ2 IL #CMB?L N?MN fIL HIGCH;F P;LC;<F?M, NQI 
M;GJF?M N-N?MN fIL =IHNCHOIOM HILG;FFS >CMNLC<ON?> >;N;, *;HH-4BCNH?S 2 N?MN fIL HIH-HILG;FFS 
>CMNLC<ON?> >;N;. +-, = HCF J?L IM ;M J?L MOLAC=;F N?;G, +G1 = H;MIA;MNLC= NO<?; --,I = -LCG;LS 
-IMNIJ?L;NCP? IF?OM.  
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(a,6/ 9. M60ro06r0A9.t6on, :.0ro06r0A9.t6on .n1 &&%I  

 --,I 
(H = 6) 

+IH---,I 
(H = 17) 

J-
P;FO? 

*C=LI=CL=OF;NCIH *#I 3  
83 - 39 

3  
83 - 39 

0.865★ 

-3D 23.15 e 5.13 24.62 e 4.11 0.488* 
--3 82.76 e 3.19 87.29 e 4.20 0.026* 

*;=LI=CL=OF;NCIH *A- 84.89 e 4.34 85.62 e 7.26 0.822* 
 , 5.67  

84.47 - 6.109 
5.95  

84.92 - 7.359 
0.286★ 

 I 2.92  
82.28 - 3.129 

3.35  
82.67 - 3.779 

0.101★ 

03 74.50  
869.25 - 86.759 

82.50  
873 - 107.509 

0.227★ 

★*;HH-4BCNH?S 2; *2 CH>?J?H>?HN M;GJF?M N-N?MN. 1B? IP?L;FF G?;H P;FO? NBLIOABION NB? 
J?LCIJ?L;NCP? J?LCI> fIL <INB G;=LI ;H> GC=LI=CL=OF;NILS G?;MOL?G?HNM Q;M OM?> fIL ;H;FSM?M. 
--,I = JIMNIJ?L;NCP? JLCG;LS CF?OM; HIH---,I = J;NC?HNM QBI >C> HIN >?P?FIJ --,I; -3D = 
J?LfOM?> P?MM?F >?HMCNS; --3 = JLIJILNCIH If J?LfOM?> P?MM?FM; *#I = GC=LIP;M=OF;L fFIQ CH>?R; 
03 = MNLIE? PIFOG?;  , = =;L>C;= IONJON;  I = =;L>C;= CH>?R; *A- = G?;H ;LN?LC;F JL?MMOL?  
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Ov/<a66 -98-6u=398= 

"P?H NBIOAB JL?PCIOM MG;FF ;H> OH>?LJIQ?L?> L;H>IGCT?> =IHNLIFF?> NLC;FM B;P? >?GIHMNL;N?> 

NB;N GD#1 ;NN?HO;N?> JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH63, 167, 168, NB? L?MOFNM If NB? 

J?LfILG?> G?N;-;H;FSMCM ( B;JN?L 1) B;P? MOJJILN?> NB? <?H?fCNM If NBCM CHN?LP?HNCIH IHFS CH 

=IFIL?=N;F J;NC?HNM ;H> CH J;NC?HNM HIN NL?;N?> QCNB "/-107.  

 

1B?M? fCH>CHAM ;L? CH ;AL??G?HN QCNB NB? L?MOFNM If NB? L;H>IGCT?> =IHNLIFF?> NLC;F =IGJ;LCHA 

CHNL;IJ?L;NCP? GD#1 P?LMOM fFOC> NB?L;JS <;M?> IH NL;>CNCIH;F fFOC> NB?L;JS JLCH=CJF?M ( B;JN?L 

2). IH f;=N, CN Q;M fIOH> NB;N NB? CH=C>?H=? If --,I CH J;NC?HNM OH>?LAICHA ?F?=NCP? F;J;LIM=IJC= 

=IFIL?=N;F MOLA?LS QCNBCH ;H "/- Q;M MCGCF;L CH NB? 2 ALIOJM, ?P?H Cf NB? IP?L;FF ;GIOHN If 

CHNL;P?HIOM fFOC>M L?=?CP?> (G;CHFS =LSMN;FFIC>M) Q;M BCAB?L CH NB?  IHNLIF ALIOJ, ;H> NB? 

CH=L?;M? CH MSMN?GC= J?LfOMCIH (MNLIE? PIFOG? ;H> =;L>C;= IONJON) Q;M GIL? JLIHIOH=?> ;H> 

MOMN;CH?> CH NB? GD#1 ALIOJ. 1B?M? fCH>CHAM ;L? CH E??JCHA QCNB NB? L?MOFNM If ; L?=?HN G?N;-

;H;FSMCM NB;N MOAA?MNM NB;N NB? JL?PCIOMFS >?GIHMNL;N?> <?H?fCNM I<M?LP?> CH MOLAC=;F J;NC?HNM 

NL?;N?> QCNB GD#1 ;L? IffM?N <S ;>P;H=?G?HNM CH J?LCIJ?L;NCP? ;H> MOLAC=;F =;L?68. *IL?IP?L, 

J;NC?HNM CH NB?  IHNLIF ALIOJ Q?L? ;<F? NI ?FCGCH;N? fFOC> ?R=?MM ;M >?GIHMNL;N?> <S ; BCAB?L 

OLCH? IONJON. #CH;FFS, NB? Q?CABN A;CH I<M?LP?> IH >;S 1 CH NB?  IHNLIF ALIOJ Q;M F?MM NB;H 2.5 

EA, NBL?MBIF> ;MMI=C;N?> QCNB ;H CH=L?;M?> JIMNIJ?L;NCP? GIL<C>CNS ;H> GILN;FCNS57, 122. A<M?H=? 

If ?PC>?H=? >I?M HIN G?;H ?PC>?H=? If ;<M?H=?, ;H> fFOC> NB?L;JS MBIOF> <? ;FQ;SM <;M?> IH 

JBSMCIFIAC= ;H> M=C?HNCfC= JLCH=CJF?M, NI GCHCGCT? NB? LCME If =IGJFC=;NCIHM ;MMI=C;N?> QCNB fFOC> 

IP?LFI;>CHA ;H> BSJIPIF?GC;, ?MJ?=C;FFS CH BCAB-LCME MOLAC=;F J;NC?HNM. 
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1B? GC=LI=CL=OF;NCIH MNO>S ( B;JN?L 3) MBIQ?> NB;N GD#1 CGJLIP?> NB? MO<-FCHAO;F --3 ;H> 

NBCM ?ff?=N Q;M MOMN;CH?> OHNCF JIMNIJ?L;NCP? >;S 3. A <?NN?L --3 Q;M CHN?LJL?N?> ;M ; P?MM?F-

L?=LOCNCHA ?ff?=N If GD#1, F?;>CHA NI <?NN?L NCMMO? IRSA?H ?RNL;=NCIH. IN Q;M ;FMI I<M?LP?> NB;N 

IRSA?H >?FCP?LS Q;M FIQ?L CH NB?  IHNLIF ALIOJ ;N NB? ?H> If MOLA?LS. ,P?L;FF, NB?M? fCH>CHAM 

MOAA?MN <?NN?L MJF;H=BHC= NCMMO? J?LfOMCIH ;H> IRSA?H;NCIH CH J;NC?HNM L?=?CPCHA GD#1. 

+?P?LNB?F?MM, NB?M? JBSMCIFIAC=;F <?H?fCNM >C> HIN NL;HMF;N? CHNI <?NN?L L?=IP?LS If <IQ?F fOH=NCIH, 

;M ;FMI >?GIHMNL;N?> <S NB? IP?L;FF L?MOFNM If NB? L;H>IGCT?> =IHNLIFF?> NLC;F. -;NC?HNM QBI 

>?P?FIJ?> --,I ?RBC<CN?> ; FIQ?L MO<-FCHAO;F --3, QBC=B GCABN >?GIHMNL;N? MO<IJNCG;F 

MJF;H=BHC= J?LfOMCIH. IN MOAA?MNM NB;N NB?L;J?ONC= CHN?LP?HNCIHM N;LA?NCHA MJF;H=BHC= 

GC=LI=CL=OF;NILS J?LfOMCIH GCABN <? GIL? ?ff?=NCP? NB;H N;LA?NCHA MN;H>;L> MSMN?GC= 

B?GI>SH;GC= P;LC;<F?M.  

 

AM fONOL? >CL?=NCIHM, MNO>C?M CHP?MNCA;NCHA NB? LIF? If GD#1 ;M ; J?LCIJ?L;NCP? MNL;N?AS NI 

GCHCGCT? JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH CH BCAB-LCME J;NC?HNM, M?HMCNCP? NI <INB fFOC> 

IP?LFI;> ;H> BSJIPIF?GC;, ;H> OH>?LAICHA GIL? =IGJF?R ;H> CHP;MCP? MOLA?LC?M ;L? Q;LL;HN?>.  

1B? L?MOFNM If NBCM NB?MCM ;FMI Iff?L H?Q J?LMJ?=NCP?M fIL fONOL? L?M?;L=B MJ?=CfC=;FFS CHP?MNCA;NCHA 

NB? ?ffC=;=S If J?LCIJ?L;NCP? MNL;N?AC?M ;CGCHA ;N >CL?=NFS ?HB;H=CHA MJF;H=BHC= NCMMO? 

GC=LI=CL=OF;NCIH QCNB NB? OFNCG;N? AI;F If >?=L?;MCHA JIMNIJ?L;NCP? A;MNLICHN?MNCH;F >SMfOH=NCIH. 

1B?M? L?MOFNM QCFF ;FMI M?LP? NI ?FO=C>;N? NB? LIF? If MJF;H=BHC= GC=LI=CL=OF;NCIH IH NB? 

J;NBIA?H?MCM If --,I. 
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Su::6/7/8ta<C 7at/<3a6 
 

C2a:t/< 1 
 
A) M/.638/ S/a<-2 St<at/1C 
 
?RJ #FOC> 1B?L;JS/ 
?RJ BI>S #FOC>M/ 
?RJ "=BI=;L>CIAL;JBS, DIJJF?L/ 
?RJ "=BI=;L>CIAL;JBS, 1L;HM?MIJB;A?;F/ 
?RJ 2FNL;MIHIAL;JBS, DIJJF?L/ 
?RJ  ;L>C;= ,ONJON/ 
?RJ *IHCNILCHA, IHNL;IJ?L;NCP?/ 
?RJ BFII> #FIQ 3?FI=CNS/ 
?RJ %?GI>SH;GC=M/ 
?RJ 0NLIE? 3IFOG?/ 
?RJ BFII> -L?MMOL?/ 
?RJ -OFGIH;LS ALN?LS/ 
?RJ  ;NB?N?LCT;NCIH, 0Q;H-G;HT/ 
?RJ 1B?LGI>CFONCIH/ 
?RJ *IHCNILCHA, -BSMCIFIAC=/ 
?RJ -OFM?/ 
?RJ IHNL;IJ?L;NCP?  ;L?/ IL ?RJ IHNL;IJ?L;NCP? -?LCI>/ 
?RJ ,RCG?NLS/ 
,RSA?H/ IL ?RJ ,RSA?H  IHMOGJNCIH/ 
?RJ  LCNC=;F  ;L?/ 
?RJ BCIFIAC=;F ,RSA?H D?G;H> AH;FSMCM/ 
?RJ 3;M=OF;L A==?MM D?PC=?M/ 
?RJ ALN?LC;F -L?MMOL?/ 
?RJ  ?HNL;F 3?HIOM  ;NB?N?LM/ 
?RJ 3?HIOM -L?MMOL?/ 
?RJ *;HIG?NLS/ 
?RJ *I>?FM,  ;L>CIP;M=OF;L/ 
?RJ  ;L>CIAL;JBS, IGJ?>;H=?/ 
?RJ  ;L>CIJOFGIH;LS /?MOM=CN;NCIH/ 
?RJ -F?NBSMGIAL;JBS, IGJ?>;H=?/ IL -F?NBSMGIAL;JBS/ 
?RJ %?;LN #OH=NCIH 1?MNM/ 
?RJ IH>C=;NIL DCFONCIH 1?=BHCKO?M/ 
?RJ /;>CICMINIJ? DCFONCIH 1?=BHCKO?/ 
?RJ )CNBCOG  BFILC>?/ 
?RJ *C=LI>C;FSMCM/ 
?RJ  IFFIC>M/ 
?RJ %?;LN /;N?/ 
?RJ AILN;/ 
?RJ 0J?=NLOG AH;FSMCM/ 
?RJ 0J?=NLIM=IJS, +?;L-IHfL;L?>/ 
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?RJ "F?=NLC= IGJ?>;H=?/ 
AI;F >CL?=N?> NB?L;JS.NQ. 
AI;F.NQ. 
?RJ  ;L<IH DCIRC>?/ 
?RJ -OFM;NCF? #FIQ/ 
?RJ  ;L>C;= 3IFOG?/ 
?RJ  ;L>C;= ,ONJON, )IQ/ 
?RJ  ;L>C;= ,ONJON, %CAB/ 
?RJ DC;AHIMNC= 1?=BHCKO?M,  ;L>CIP;M=OF;L/ 
?RJ -F;MG; 0O<MNCNON?M/ 
1 IL 2 IL 3 IL 4 IL 5 IL 6 IL 7 IL 8 IL 9 IL 10 IL 11 IL 12 IL 13 IL 14 IL 15 IL 16 IL 17 IL 18 IL 19 
IL 20 IL 21 IL 22 IL 23 IL 24 IL 25 IL 26 IL 27 IL 28 IL 29 IL 30 IL 31 IL 32 IL 33 IL 34 IL 35 IL 
36 IL 37 IL 38 IL 39 IL 40 IL 41 IL 42 IL 43 IL 44 IL 45 IL 46 IL 47 IL 48 IL 49 IL 50  
?RJ IHN?MNCH;F *O=IM;/ 
?RJ G;MNLC= *O=IM;/ 
?RJ 0JF;H=BHC=  CL=OF;NCIH/ 
?RJ ;H;MNIGIMCM, LIOR-?H-S/ IL ?RJ ;JJ?H>?=NIGS/ IL ?RJ <CFC;LS NL;=N MOLAC=;F JLI=?>OL?M/ IL 
?RJ <CFCIJ;H=L?;NC= >CP?LMCIH/ IL ?RJ =IF?=NIGS/ IL ?RJ ?H>IM=IJS, >CA?MNCP? MSMN?G/ IL ?RJ 
?HN?LIMNIGS/ IL ?RJ fOH>IJFC=;NCIH/ IL ?RJ A;MNL?=NIGS/ IL ?RJ A;MNLI?HN?LIMNIGS/ IL ?RJ 
A;MNLIJ?RS/ IL ?RJ A;MNLIJF;MNS/ IL ?RJ A;MNLIMNIGS/ IL ?RJ B?GILLBIC>?=NIGS/ IL ?RJ 
B?J;N?=NIGS/ IL ?RJ D?DOHICF?;F <SJ;MM/ IL ?RJ FCP?L NL;HMJF;HN;NCIH/ IL ?RJ J;H=L?;M 
NL;HMJF;HN;NCIH/ IL ?RJ J;H=L?;N?=NIGS/ IL ?RJ J;H=L?;NC=I>OI>?H?=NIGS/ IL ?RJ 
J;H=L?;NC=ID?DOHIMNIGS/ IL ?RJ J?LCNIH?IP?HIOM MBOHN/ 
?RJ A<>IG?H/ 
?RJ );J;LIM=IJS/ IL ?RJ %;H>-AMMCMN?> );J;LIM=IJS/ 
?RJ );J;LINIGS/ 
?RJ  IFIMNIGS/ 
?RJ IF?IMNIGS/ 
?RJ  IFIHC= -IO=B?M/ 
?RJ -LI=NI=IF?=NIGS, /?MNIL;NCP?/ 
CHN?LG?>C;N? LCME J;NC?HNM.GJ. 
BCAB LCME J;NC?HNM.GJ. 
;<>IGCH;F MOLA?LS.GJ. 
52 IL 53 IL 54 IL 55 IL 56 IL 57 IL 58 IL 59 IL 60 IL 61 IL 62 IL 63 IL 64 IL 65  
51 ;H> 66 
?RJ  IBILN 0NO>C?M/ 
?RJ /;H>IGCT?>  IHNLIFF?> 1LC;F/ 
68 IL 69 
67 ;H> 70 
 
?RJ= ?RJFI>? 
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B) EB-6u./. =tu.3/= .u/ t9 :99< qua63tC 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+ ;  FIQ LCME If <C;M,  ? ;  OH=F?;L LCME If <C;M; - ; BCAB LCME If <C;M. *#IL ?R;GJF?, NB? MNO>S >?MCAH 
Q;M CH;JJLIJLC;N?, NB? MNO>S Q;M MNIJJ?> ?;LFC?L, ?RNL?G? <;M?FCH? CG<;F;H=?. 
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BO?NNH?L, 2008190 ? ? ? - ? - - 
 IBH, 2010191 + ? + + + - - 
 IH=B;, 2011192 ? ? ? ? + ? ? 
 IHQ;S, 2002193 ? ? ? - + - + 
DIH;NC, 2007194 + ? ? - + + + 
-CFF;C, 2011195 ? ? + ? + - + 
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C) R/a=98= 09< /B-6u=398 90 =tu.3/= 
 
Stu.C R/a=98=  
A<>OFF;B, 2012196 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1  
BO?NNH?L, 2008197 D?N?=NCIH <C;M (<FCH>CHA If ION=IG? ;MM?MMG?HN): HI <FCH>CHA If ION=IG? ;MM?MMG?HN, 

;H> NB? ION=IG? G?;MOL?G?HN CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA  
0;GJF? MCT? Q;M HIN =;F=OF;N?> 
AFF J;NC?HNM Q?L? NL;HMf?LL?> NI CHN?HMCP? =;L? OHCN 

 IBH, 2010191 0;GJF? MCT? Q;M HIN =;F=OF;N?> 
 IH=B;, 2011192 0?F?=NCHA L?JILNCHA 
 IHQ;S, 2002193 D?N?=NCIH <C;M (<FCH>CHA If ION=IG? ;MM?MMG?HN): HI <FCH>CHA If ION=IG? ;MM?MMG?HN, 

;H> NB? ION=IG? G?;MOL?G?HN CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA 
-?LfILG;H=? <C;M (<FCH>CHA If J;LNC=CJ;HNM ;H> J?LMIH;F): CH=IGJF?N? <FCH>CHA, ;H> NB? 
ION=IG? CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA 

D;PC?M, 2011198 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
DIH;NC, 2007194 D?N?=NCIH <C;M (<FCH>CHA If ION=IG? ;MM?MMG?HN): HI <FCH>CHA If ION=IG? ;MM?MMG?HN, 

;H> NB? ION=IG? G?;MOL?G?HN CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA  
-?LfILG;H=? <C;M (<FCH>CHA If J;LNC=CJ;HNM ;H> J?LMIH;F): HI <FCH>CHA IL CH=IGJF?N? 
<FCH>CHA, ;H> NB? ION=IG? CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA 
GD1 Q;M =IHNCHO?> CH NB? JIMNIJ?L;NCP? J?LCI>  
AFF J;NC?HNM Q?L? NL;HMf?LL?> NI CHN?HMCP? =;L? OHCN 

#?F>B?CM?L, 2013199 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
#ONC?L, 2010200 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
#ONC?L, 2010201 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
'B;HDC, 2010146 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
)??, 2012202 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
)C, 2013203 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
)I<I, 2011204 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
*;S?L, 2010205 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
-CFF;C, 2011195 0;GJF? MCT? Q;M HIN =;F=OF;N?>;  

D?N?=NCIH <C;M (<FCH>CHA If ION=IG? ;MM?MMG?HN): <FCH>CHA If ION=IG? ;MM?MMG?HN CM HIN 
L?JILN?>, ;H> NB? ION=IG? G?;MOL?G?HN CM FCE?FS NI <? CHfFO?H=?> <S F;=E If <FCH>CHA  

0?H;AIL?, 2009206 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
0IH>?LA;;L>, 2012207 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
0NIH?, 2003208 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
0T;EG;HS, 2005209 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
4;HA, 2012210 -;NC?HNM CH ?;=B ;LG If NB? MNO>S Q?L? NL?;N?> QCNB GD1 
 
 GD1; AI;F >CL?=N?> NB?L;JS 
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C2a:t/< 2 

Su::6/7/8t. 1 %/<39:/<at3v/ 06u3. 7a8a1/7/8t 38 t2/ G9a6 D3</-t/. F6u3. (2/<a:C (GDF() 

1<9u: a8. 38 t2/ C98t<96 1<9u: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
B4 = <I>S Q?CABN; "/A0 = "HB;H=?> /?=IP?LS AfN?L 0OLA?LS JLIAL;G; GD#1 = GI;F 
DCL?=N?> #FOC> 1B?L;JS; )/ = );=N;N?> /CHA?LlMb; 03 = MNLIE? PIFOG?. 
 

 

GDF(-1<9u: C98t<96-1<9u: 126 

 
%</9:/<at3v/  
BoC29 =r2=.r.t6on 

- 
F.st6n4 (L'): r2=9.02:2nt 3or 2.05 5r o3 3.st6n4 

- 
 
 
 
I8t<a9:/<at3v/  
Co:=2ns.torE 6ntr.B.s0A9.r Bo9A:2 2D=.ns6on 
(L') 

- 
M.6nt2n.n02  

1.5 GF-1 (A-1 B-1 
 
 
)56r1 s=.02  

- 
(V o=t6:6F.t6on  

200 GF 3IFOP?Hb <;M?> IH NB? GD#1 
;FAILCNBG  

 
%AC) 

1.5 GF-1 (A-1 B-1 
 
Su<13-a6 )83t  
0N;H>;L>CT?> IL>?LM ;M J?L =IFIL?=N;F "/A0 
JLIAL;G: 

)/ 15 GF-1 B-1 OHNCF GILHCHA >;S 1 
)/ >CM=IHNCHO?> IH >;S 1 

 
%</9:/<at3v/  
BoC29 =r2=.r.t6on (63 r2026B21) 

27 GF-1 (A-1* 
F.st6n4 ('L): r2=9.02:2nt 3or 2.05 5r o3 3.st6n4 

4 GF-1 (A-1 B-1 fCLMN 10 (A B4 
2 GF-1 (A-1 B-1 M?=IH> 10 (A B4 
1 GF-1 (A-1 B-1 ?;=B ;>>CNCIH;F (A B4 
 

I8t<a9:/<at3v/  
Co:=2ns.torE 6ntr.B.s0A9.r Bo9A:2 2D=.ns6on 
(L') 

5 GF-1 (A-1 
M.6nt2n.n02  

4 GF-1 (A-1 B-1 fCLMN 10 EA B4 
2 GF-1 EA-1 B-1 M?=IH> 10 (A B4 
1 GF-1 (A-1 B-1 ?;=B ;>>CNCIH;F (A B4  

)56r1 s=.02  
4 GF-1 (A-1 BL-1 

H2:o1En.:60 o=t6:6F.t6on 
 )/ IL 3IFOP?H <;M?> IH MN;H>;L> 
B?GI>SH;GC=  P;LC;<F?M 

 
%AC) 

1.5 GF-1 (A-1 B-1 
 
Su<13-a6 )83t 
0N;H>;L>CT?> IL>?LM ;M J?L =IFIL?=N;F "/A0 
JLIAL;G: 

15 GF-1 B-1 OHNCF GILHCHA >;S 1 
)/ >CM=IHNCHO?> IH >;S 1 
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Su::6/7/8t. 2 M98t</a6 G/8/<a6 H9=:3ta6 E82a8-/. R/-9v/<C A0t/< Su<1/<C :<91<a7 09< 

-969</-ta6 =u<1/<C 

.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ERAS /6/7/8t 

Preoperati1e 
perio  

-;NC?HN ?>O=;NCIH:  
,L;F ;H> QLCNN?H ?RJF;H;NCIHM ;<ION NB? J?LCIJ?L;NCP? 
J;NBQ;S, >C?N ;H> ;G<OF;NCIH JF;H, JL?M?H=? If >L;CHM, 
?RJ?=N;NCIH ;<ION >OL;NCIH If BIMJCN;F MN;S (3-4 >;SM) 

*?>C=;F IJNCGCT;NCIH If LCME f;=NILM 
-L?-B;<CFCN;NCIH (L?M?;L=B IHFS) 
 ;L<IBS>L;N? FI;>CHA <?P?L;A?M 100 A NB? HCABN <?fIL? ;H> 50 A 
NB? GILHCHA If MOLA?LS 
A>B?L?H=? NI JL?IJ?L;NCP? f;MNCHA AOC>?FCH?M*211 
0?F?=NCP? OM? If IL;F *?=B;HC=;F BIQ?F -L?J;L;NCIH (4 ) If 
GI)SN?FSb): 

If >CP?LNCHA CF?IMNIGS IL CHNL;IJ?L;NCP? =IFIHIM=IJS Q;M 
JF;HH?>. 

2 #F??N ?H?G;Mb NB? GILHCHA If MOLA?LS  
IH J;NC?HNM OH>?LAICHA MCAGIC> L?M?=NCIH ;H> 
JLI=NI=IF?=NIGS QCNBION CF?;F JIO=B-;H;F ;H;MNIGIMCM 

-L?IJ?L;NCP? MBILN-;=NCHA M?>;NCP? CH M?F?=N?> J;NC?HNM (SIOHA?L 
NB;H 65 S?;LM IF>) 

I)traoperati1e 
perio  

AHNC<CINC= ;H> D31 JLIJBSF;RCM ;M J?L AOC>?FCH?M212** 
D31 JB;LG;=IFIAC=;F JLIJBSF;RCM ;M J?L AOC>?FCH?M ;H> 
-?LCMN;FNC= JH?OG;NC= =IGJL?MMCIH If NB? F?AM***  
*;CHN;CH HILGINB?LGC; (=IL? 1 > 36f  ) 
1BIL;=C= ?JC>OL;F ;H;FA?MC;, G;CHFS fIL IJ?H IL F;J;LIM=IJC= 
L?=N;F JLI=?>OL?M 

18-19 IF?I=?=;F ;H> LCABN B?GC=IF?=NIGS  
19-112 NL;HMP?LM?, F?fN ;H> MCAGIC> L?M?=NCIHM; L?=N;F 
L?M?=NCIH 

+I LIONCH? H;MIA;MNLC= IL ;<>IGCH;F >L;CH;A? 
/IONCH? JLIJBSF;=NC= ;HNC?G?NC=  

Po.toperati1e 
perio  

IHNL;P?HIOM fFOC>M >CM=IHNCHO?> NB? GILHCHA If >;S 1  
,L;F #FOC>M (CH=FO>CHA 2 =;HM If "HMOL?b) IH >;S 0, >C?N ;M 
NIF?L;N?> IH >;S 1 
-;NC?HNM ?H=IOL;A?> NI MCN CH ; =B;CL IH >;S 0; *I<CFCT;NCIH AI;F 
If ;N F?;MN 6 B IH >;S 1 
*CFE If G;AH?MC; (30 GF ?P?LS 12 B) CH J;NC?HNM QCNBION ;H 
CF?IMNIGS, MN;LN?> IH >;S 1 
1BIL;=C= ?JC>OL;F ;H;FA?MC; IL J;NC?HN =IHNLIFF?> ;H;FA?MC; fIL 
48 B  
*OFNCGI>;F ;H;FA?MC;  
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− C.r16.0 .rr5Et5:6.: " G >C;AHIMCM If H?Q ;LLBSNBGC; L?KOCLCHA ;N F?;MN ; JB;LG;=IFIAC= 

CHN?LP?HNCIH.215 

− C.r16.0 .rr2st: =;L>CIJOFGIH;LS L?MOM=CN;NCIH J?LfILG?>.  

− D22= B26n t5ro:bos6s: L;>CIFIAC=;F =IHfCLG;NCIH If >??J P?CH NBLIG<IMCM IL ;HNC=I;AOF;NCIH 

MN;LN?> >O? NI =FCHC=;F fCH>CHAM. 

− &A9:on.rE 2:bo96s:: L;>CIFIAC=;F ?PC>?H=? If JOFGIH;LS ?G<IFCMG. 

− C2r2broB.s0A9.r .00612nt: H?Q fI=;F IL AFI<;F H?OLIFIAC= >?fC=CN If =?L?<LIP;M=OF;L =;OM? 

NB;N J?LMCMNM <?SIH> 24 B IL CM CHN?LLOJN?> <S >?;NB QCNBCH 24 B.216 

 

R/=:3<at9<C 

− &n2A:on6.: %IMJCN;F ;=KOCL?> JH?OGIHC;, >?fCH?> ;M JL?M?H=? If FOHA CHfCFNL;N? ;N =B?MN R-L;S 

;==IGJ;HC?> QCNB MCAHM If CHf?=NCIH ;H> CHCNC;NCIH If ;HNC<CINC= NL?;NG?HN. 217 

− Lob.r .t2920t.s6s: L;>CIFIAC=;F fCH>CHA If ;N F?;MN IH? FI<;L =IFF;JM?.215 

− &92Ar.9 39A61: JF?OL;F ?ffOMCIH L?KOCLCHA >L;CH;A? If NB? JF?OL;F =;PCNS. 

− '2s=6r.torE 3.69Ar2: >?F;S?> ?RNO<;NCIH > 24 BIOLM ;fN?L JLCG;LS MOLA?LS, IL L?CHNO<;NCIH ;N 

;HS NCG? fIL P?HNCF;NILS MOJJILN.215 

− &A9:on.rE 212:.: =FCHC=;F MCAHM ;H> L;>CIFIAC=;F =IHfCLG;NCIH.218 

 

I80/-t398  

− *)I: OJJ?L IL FIQ?L OLCH;LS MSGJNIGM ;H> OLCH? =OFNOL? QCNB HI GIL? NB;H NQI MJ?=C?M If 

ILA;HCMGM, ;N F?;MN IH? If QBC=B CM ; <;=N?LC; If ≥105  #2-1 GF-1.219 

− ,oAn1 6n320t6on: -OLOF?HN >L;CH;A?, QCNB IL QCNBION JIMCNCP? =OFNOL?, fLIG NB? MOJ?LfC=C;F 

CH=CMCIH IL ;HS MCAH IL MSGJNIG If CHf?=NCIH (?.A. J;CH IL N?H>?LH?MM, FI=;FCT?> MQ?FFCHA, 

L?>H?MM) ;H> MOJ?LfC=C;F CH=CMCIH CM >?FC<?L;N?FS IJ?H?> <S NB? MOLA?IH IL ;NN?H>CHA JBSMC=C;H. 

+IN CH=FO>?> Cf J;LN If CHNL;-J?LCNIH?;F ;<M=?MM.220 

− Intr.- or r2tro=2r6ton2.9 .bs02ss: /;>CIFIAC= fCH>CHA If >??J =IFF?=NCIH If JOM ;MMI=C;N?> QCNB 

MSMN?GC= MCAHM If CHf?=NCIH IL fCH>CHA >OLCHA L?IJ?L;NCIH.  

− (2=s6s: ;N F?;MN NQI 0I/0 =LCN?LC; JIMCNCP? ;H> ; >I=OG?HN?> IL MOMJ?=N?> CHf?=NCIH. 0I/0 

=LCN?LC; ;L? NB? fIFFIQCHA: 1?GJ?L;NOL? < 36 IL >38 ° ; B?;LN L;N? >90 <?;NM J?L GCHON?, 
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L?MJCL;NILS fL?KO?H=S >20 <L?;NB J?L GCHON?, F?OEI=SNIMCM (4B >12) IL F?OEIJ?HC; (4B <4) 

A+D >I=OG?HN?> IL MOMJ?=N?> CHf?=NCIH.221 

− %t52r 6n320t6oAs 0o:=960.t6ons: ;HS INB?L >I=OG?HN?> CHf?=NCIOM =IGJFC=;NCIH (?.A. 

 FIMNLC>COG >CffC=CF? =IFCNCM). 

 

Ot2/< 7/.3-a6 

− A0At2 K61n2E In7ArE: CH=L?;M? CH M?LOG =L?;NCHCH? ×2 fLIG <;M?FCH? IL L?>O=NCIH If AFIG?LOF;L 

fCFNL;NCIH L;N? AL?;N?L NB;H 50%.222 

− *r6n.rE r2t2nt6on: /?CHM?LNCIH If CH>Q?FFCHA OLCH;LS =;NB?N?L ;fN?L L?GIP;F ;NN?GJN IL J;NC?HN 

>CM=B;LA?> QCNB OLCH;LS >L;CH;A? (?R=FO>CHA J;NC?HNM QCNB J?LG;H?HN CH>Q?FFCHA OLCH;LS 

=;NB?N?L). 

− An2:6.: FIQ M?LOG B?GIAFI<CH L?KOCLCHA NL;HMfOMCIH If -/B , OHL?F;N?> NI ;HS C>?HNCfC?> 

MIOL=? If <F??>CHA. 

− H2=.t60 1Es3An0t6on: IH=L?;M?> M?LOG <CFCLO<CH =IH=?HNL;NCIH > 34 µGIF-1 F-1  (2 GA-1 >F-1) 

=IGJ;L?> NI JL?IJ?L;NCP? P;FO? A+D ?F?P;N?> FCP?L ?HTSG?M A+D B;M +,1 OH>?LAIH? ; 

J;H=L?;NC=I<CFC;LS JLI=?>OL?.215 

− A0At2 &.n0r2.t6t6s: >C;AHIMCM L?KOCL?M 2 If NB? fIFFIQCHA: OJJ?L ;<>IGCH;F J;CH If ;=ON? IHM?N 

IfN?H L;>C;NCHA NBLIOAB NI NB? <;=E; CH=L?;M? CH M?LOG ;GSF;M? IL FSJ;M? (R3 HILG;F P;FO?); 

=LIMM‐M?=NCIH;F ;<>IGCH;F CG;ACHA =IHMCMN?HN QCNB ;=ON? J;H=L?;NCNCM.223 

− %t52r 4.stro6nt2st6n.9 0o:=960.t6ons: ;HS INB?L =IGJFC=;NCIH If NB? A;MNLICHN?MNCH;F NL;=N 

L?KOCLCHA NL?;NG?HN (?.A. <FII> J?L L?=NOG, >C;LLB?;, BCAB MNIG; IONJON). 

− N2Aro9o460.9 0o:=960.t6ons: ;HS H?OLIFIAC=;F =IGJFC=;NCIH ?R=FO>CHA =?L?<LIP;M=OF;L ?P?HNM 

IL ;H?MNB?MC;-L?F;N?> CHDOLC?M (?.A. ?JCF?JNC= M?CTOL?). 

− &sE056.tr60 0o:=960.t6ons: H?Q JMS=BC;NLC= MSGJNIGM CH=FO>CHA >?FCLCOG ;H> >?JL?MMCIH, 

L?KOCLCHA JB;LG;=IFIAC=;F NL?;NG?HN. 

 

S)RGICAL 

− An.sto:ot60 92.8: 1I=OG?HN;NCIH ;N L?IJ?L;NCIH ,/ >I=OG?HN;NCIH <S CG;ACHA N?=BHCKO? (?.A. 

L;>CIFIAC=;FFS, ?H>IM=IJC=;FFS) If F?;E;A? fLIG NB? MOLAC=;F =IHH?=NCIH <?NQ??H NB? NQI 

<IQ?F ?H>M CHNI NB? ;<>IG?H IL J?FPCM QCNB ?CNB?L MJCFF;A? ;H>/IL fFOC> =IFF?=NCIH ;LIOH> NB? 
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;H;MNIGINC= MCN? IL ?RNL;P;M;NCIH NBLIOAB ; QIOH>, >L;CH MCN?, IL ;HOM.224 IH NB? =;M? If L?=N;F 

MOLA?LS, ; J?FPC= ;<M=?MM =FIM? NI NB? ;H;MNIGIMCM CM ;FMI =IHMC>?L?> ;M ;H;MNIGINC= 

F?;E;A?.225 

− BoC29 =2r3or.t6on: >I=OG?HN;NCIH ;N L?IJ?L;NCIH ,/ L;>CIFIAC=;FFS If J?LfIL;NCIH If MG;FF IL 

F;LA? <IQ?F.218 

− M205.n60.9 boC29 obstrA0t6on: >I=OG?HN;NCIH ;N L?IJ?L;NCIH ,/ L;>CIFIAC=;FFS If G?=B;HC=;F 

MG;FF IL F;LA? <IQ?F I<MNLO=NCIH. 

− ,oAn1 1256s02n02: M?J;L;NCIH If NB? ;<>IGCH;F Q;FF GOM=F? f;M=C; F;LA? ?HIOAB NI 

H?=?MMCN;N? IJ?L;NCP? =FIMOL? If NB? QIOH> ,/ CH=CMCIH;F B?LHC; >C;AHIM?> ;fN?L JLCG;LS 

>CM=B;LA?.218 

− B92216n4: ;HS JIMNIJ?L;NCP? <F??>CHA (?.A. CHNL;-;<>IGCH;F, A;MNLICHN?MNCH;F) L?KOCLCHA 

NL;HMfOMCIH If ;N F?;MN 2 -/B  ;fN?L MOLA?LS.226 

− %t52r sAr460.9 0o:=960.t6ons: ;HS INB?L MOLAC=;F =IGJFC=;NCIH H?=?MMCN;NCHA NL?;NG?HN IL 

>?F;SCHA >CM=B;LA? (?.A. ;<>IGCH;F Q;FF B?G;NIG;). 
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Su::6/7/8t 5. %at3/8t=’ -979<,3.3t3/= 

 GDF( 
(8 = 64) 

C98t<96 
(8 = 64) 

:-va6u/ 

 
 I-GIL<C>CNC?M, n (%) 
    ALN?LC;F BSJ?LN?HMCIH 
     ILIH;LS B?;LN >CM?;M? 
     IHA?MNCP? B?;LN f;CFOL? 
     ?L?<LIP;M=OF;L >CM?;M?  
    -?LCJB?L;F P;M=OF;L >CM?;M? 
    DC;<?N?M NSJ? II 
    ALLBSNBGC; 
     BLIHC= I<MNLO=NCP? JOFGIH;LS >CM?;M?M 
    AMNBG;  
    1BSLIC> >CMIL>?LM 
    DSMFCJC>?GC; 
    AH?GC; 
     BLIHC= (C>H?S DCM?;M?M  
    G;MNLC= ?MIJB;A?;F L?fFOR >CM?;M? 
    ,NB?L =;H=?L 
    ,MN?IJILIMCM/ALNBLCNCM  
    D?JL?MMCIH 
    ,<MNLO=NCP? MF??J ;JH?; 
    %OG;H IGGOHI>?fC=C?H=S 3CLOM 
    )CP?L >CM?;M? 
 

 
 

22 (34.4) 
5 (7.8) 
0 (0.0) 
1 (1.6) 
2 (3.1) 
6 (9.4) 
0 (0.0) 
0 (0.0) 
3 (4.7) 
1 (1.6) 
4 (6.3) 
33 (51.6) 
1 (1.6) 
0 (0.0) 
3 (4.7) 
4 (6.3) 
1 (1.6) 
0 (0) 
0 (0) 
1 (1.6) 

 

 
 

15 (23.4) 
1 (1.6) 
0 (0.0) 
0 (0.0) 
1 (1.6) 
10 (15.6) 
0 (0.0) 
3 (4.7) 
4 (6.3) 
1 (1.6) 
6 (9.4) 
25 (39.1) 
0 (0.0) 
1 (1.6) 
1 (1.6) 
0 (0.0) 
1 (1.6) 
1 (1.6) 
1 (1.6) 
1 (1.6) 

 
 

0.172 
0.094 
- 

0.315 
0.559 
0.285 
- 

0.080 
0.697 
1.000 
0.510 
0.155 
0.315 
0.315 
0.310 
0.042 
1.000 
0.315 
0.315 
0.315 
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Su::6/7/8t 7. 30-.aC 7/.3-a6 -97:63-at398= 
 
 
 

 GDF( 
(8 = 64) 

C98t<96 
(8 = 64) 

RR 
(95% CI) 

:-va6u/ 

 
-;NC?HNM QCNB ;N F?;MN IH? 30->;S 
=;L>CIP;M=OF;L =IGJFC=;NCIH, n (%) 

%?;LN f;CFOL? 
*SI=;L>C;F CHf;L=NCIH 
 ;L>C;= ALLBSNBGC;  
 ;L>C;= ;LL?MN 
D??J P?HIOM NBLIG<IMCM  
-OFGIH;LS ?G<IFCMG 
 ?L?<LIP;M=OF;L ;==C>?HN 
 

-;NC?HNM QCNB ;N F?;MN IH? 30->;S 
L?MJCL;NILS =IGJFC=;NCIH, n (%) 

-H?OGIHC; 
)I<;L ;N?F?=N;MCM 
-F?OL;F ?ffOMCIH 
/?MJCL;NILS f;CFOL? 
-OFGIH;LS ?>?G; 
 

-;NC?HNM QCNB ;N F?;MN IH? 30->;S 
CHf?=NCIOM =IGJFC=;NCIH, n (%) 

21I 
4IOH> CHf?=NCIH 
IHNL;-IL-L?NLIJ?LCNIH?;F ;<M=?MM 
0?JMCM 
,NB?L CHf?=NCIOM =IGJFC=;NCIHM 
 

-;NC?HNM QCNB ;N F?;MN IH? 30->;S INB?L 
G?>C=;F =IGJFC=;NCIH, n (%) 

A(I 
2LCH;LS /?N?HNCIH 
AH?GC; 
%?J;NC= >SMfOH=NCIH 
-;H=L?;NCNCM 
,NB?L GI =IGJFC=;NCIHM 
-MS=BC;NLC= =IGJFC=;NCIHM 

 

 
 
 

1 (1.6) 
0 (0) 
1 (1.6) 
1 (1.6) 
1 (1.6) 
0 (0) 
0 (0) 
 
 
 

1 (1.6) 
1 (1.6) 
2 (3.1) 
1 (1.6) 
1 (1.6) 
 
 

2 (3.1) 
1 (1.6) 
8 (12.5) 
4 (6.3) 
1 (1.6) 
 
 
3 (4.7) 
2 (3.1) 
3 (4.7) 
0 (0) 
0 (0) 
1 (1.6) 
1 (1.6) 

 
 
 

0 (0) 
0 (0) 
0 (0) 
0 (0) 
2 (3.1) 
0 (0) 
0 (0) 
 
 
 

0 (0) 
0 (0) 
0 (0) 
0 (0) 
0 (0) 
 
 

3 (4.7) 
3 (4.7) 
2 (3.1) 
0 (0) 
1 (1.6) 

 
 

0 (0) 
4 (6.3) 
5 (7.8) 
0 (0) 
0 (0) 
2 (3.1) 
0 

 
 
 
H; 
- 
H; 
H; 

0.50 (0.05 NI 5.38) 
H; 
H; 
 
 
 
H; 
H; 
H; 
H; 
H; 
 
 

0.67 (0.11 NI 3.86) 
0.33 (0.04 NI 3.12) 
4.00 (0.89 NI 18.11) 

H; 
1.0 (0.06 NI 15.64) 

 
 

H; 
0.50 (0.09 NI 2.63) 
0.60 (0.15 NI 2.40) 

- 
- 

0.50 (0.05 NI 5.38) 
H; 

 
 
 

1000 
- 

1.000 
1.000 
0.559 
- 
- 
 
 
 

1.000 
1.000 
0.496 
1.000 
1.000 
 
 

1.000 
0.619 
0.048 
0.119 
1.000 

 
 
0.244 
0.680 
0.718 
- 
- 

1.000 
1.000 
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,H? J;NC?HN QCNB --,I CH NB? GD#1 ALIOJ B;> ; =;L>C;= ;LL?MN IH >;S 2 ;fN?L ; G;MMCP? 
JOFGIH;LS ;MJCL;NCIH If A;MNLICHN?MNCH;F =IHN?HN. %? L?KOCL?> CHN?HMCP? =;L? OHCN ;>GCMMCIH ;H> 
JLIFIHA?> JIMNIJ?L;NCP? =;L? ;H> BIMJCN;FCT;NCIH; A(I = A=ON? (C>H?S CHDOLS;  I =  IHfC>?H=? 
IHN?LP;F; GI = G;MNLICHN?MNCH;F; // = /?F;NCP? LCME; 21I: 2LCH;LS 1L;=N IHf?=NCIHM. D;N; ;L? 
JL?M?HN?> ;M HOG<?LM (J?L=?HN;A?) IL L?F;NCP? LCME (95% =IHfC>?H=? CHN?LP;F); J-P;FO? 6n It.960: 
#CMB?LlM ?R;=N N?MN. 
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