INPROVE
REVIEN

REZFiZHR

Immunological Diagnosis

ZO—/\&ERBH
June, 2018

[ Article Reading Guidance | [ Article Abstract Collection [] Featured Article [8] Original Article Reading
Xk SiE Xt kiR XEkIFEL

A 7h 5 5

I”P””y[ IMPROVE MEDICAL



CONTENT

[4 Article Reading Guidance
XukSiE | pol

IA Article Abstract Collection
XEEE | po6

[8] Featured Article
XHRHEE | p29

[#] Original Article Reading
XHEREX | pss

E

Chief Editor

BeE5H

Co—-Editor-in—Chief

hITER

Executive Editor

EHImiE

Special Editor

HiZmIE

Audit editor

e

Partnership

o digd s

I”P””y[ IMPROVE MEDICAL

BRAR

Contact Us

73k

WPrEte it
Dr. Guanhua Deng

KE L
Dr.Yong Zhu
BE

Yong Gao

TR BE HEEKR FE
Dr. Jerry Li Dr. Qiling Sun

Bigm Bt ZiI=

Dr. Yanli Tian Jianglan Luo

=58
Taoming Wu

PHE AR

Improve College

e Bt
Dr. Yan Yang

I REERAYHIIRES AR EWE [ =E
Guangdong Enterprise Key Laboratory of
Blood Compatibility of Medical Materials

EESBRZHBIRAS
GIMDXx;, Inc.

yxsc@improve—medical.com



FHNEHSIER T ODEIBEIRSY)

IMPROVE REVIEW EZF38%-1030EB

FIERSWAAZE ( natriuretic peptide , NP) , FFEZ BNP F1 NT-proBNP, 7EIESEARIERH

£, 33 BNP/NT-proBNP A&, TORE. IGAREZFBINE . LR SRR —LEaRLE T T SEEFIo 4.
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ICEEYIREY) BNP F1 NT-proBNP {ZIiG K _LAIRFE

—. FUERSMBRRIRIRFNINGE

FIUFRSHAK ( natriuretic peptides , NP ) BE—K3E , A
FELEBEZE. NP EERFEAOH , OIARELNSENE
FIATTIEINAER T RN, WA ERRR NP R0
NIMAEER,

AFB SRR ERNAR | 20O BRI RNAR ( atrial
natriuretic peptide ) , JRFR ANP ; B BUFI FR$MBK ( B-type
natriuretic peptide ) , JRFR BNP ; C BYFI ER$MAK ( C-type
natriuretic peptide ) , JN¥R CNP, Er BNP 2HERI{K pro-
BNP 7EESHIYDEITF=4ERT , pro-BNP #WESHIEIZ TR A TEN
RYBLE BNP FILEMAY A B’ N K BNP BI{K ( NT-
proBNP ) ,

FRWKREREZNOMENSHATEF , BREHR
. FUER. SFKINE. JEFHEUEEIRFTHRE,

=. FUBRRBARYIGEFRR
(=) ORRBHBSHER

AR R G , KEARERCEEET BNP RE
AR NT-proBNP 2L =M ORI SinE, BIalEE
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[MAHY BNP B NT-proBNP R R , T BlInREE U=
IS{EHERHERZHT. FDA F 2000 EFEHEET S— BNP 42K
FE , POSWANET R T EamtEaIsEs. MHLUS , [
K- mAERN.

(2) ETBEEESR

Rl , WEORBEMNPH NT-proBNP S& , B
THEORAITEEE , NT-proBNP 3 FE M5 EIREERIC
=, RS NS EPENOR | BERFNERIEN.
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BRASTRMEDIER : TERASSRME ORISR
F, RIERSEEREONEEGZE , FRIERE
FEHHREAONFBEMZH , NT-proBNP B7K
SERIEIEFE , Xt NT-proBNP HHTIELENERFIGNsE
BREASERE OIS ENTSIRENE.

R ONRIE  ARESR  AREEONRIBEE
®, NT-proBNP K33 £ R T FOMETLTRIEH 2
RKBEN LT AELTRY 3C-HF iF53 , ¥ NT-proBNP fIIA
3C-HF {F DI E O =IBEEIT S e BB W E
M ON=IBRINES E.

BEERUCAL © NT-proBNP KZAGSIAESS JOBR/E R ()
BB REHRXE D ERMIGFREXER.

OEFEA : RMEOIERRR |, BOBARELLE
DIRERERS O | IR ERSX LR ASTIEIMH O =R
A AEEHELEFROMESG, EIEUAFTRE
RO TA) SR ERAOEE MK NT-proBNP 7KF |, BESETRIIAIS
AROMESHAIXEE , B MR NT-proBNP 7Kk
5 WAROMESHRINS TS,

FBER : TR, ERETRESISERENRET |
KRS NT-proBNP (HSBE2EFET. (OIVEEME
ERAEMEEMIAMEXRY. EXERENEENS
7 , NT-proBNP FIEERHE BIIFEIER.

B - EOIERIPKET | proBNP O LR AT
RILES | NT-proBNP K2 FHE |, 1M+
8 NT-proBNP AJ T HIR/ RHIER | HiRER
B RERII R TR/ RS 2.

Rz TFEAESMENRMERZEHEE , BER
HERZARERY 1 SFR , JNRIIF NT-proBNP KEFRFE

SERIMLT N ESMESERIINELIARFRIEE
BN , 2B NT-proBNP RJRE(E/9ERM M XIETERT
TEER.

() =GR IARIATT SRITE

1.

YEREHDR D EIER T UEATIATT © 2015 5F FDA #itHE
T EOERZSY) Entresto AUIGARERSY. Entresto @—F
S8 , BSMEEKE 11 SIRBERRTFERIRRHERR
ESHDHIFIENE | TAKHERKESNY 27K NP RS HNEE
s , HOHIRMERAEBRYEIEREIRFH B /AP NP 220K
ROZKE, Z55RAI Entresto FEREORFET_FERBTXE
FETFRIBEF),

YERBYERATORERIAT | 8 NP ESBMHITAT
BUE | EZIREFIR. RN, SFoRINE. HiLFeib. 0
HIEEEERER |, FAT N ReHEhKRESHIPERE. ARME
#)% CD-NP ( cenderitide ) 1 MANP ( ZD100 ) , 2011
%3 B, CD-NP X877 FDA FIRIEEERIC , BRIE
DTSR R B E KIERR TR AR
11 HAIRFRIRES |, ¥ ISR IEEER S

I TEZHDATT RS | TREREH , Bh%E
EaEaEM Tar st CIEERERNEES , R
Hi#k NP KFHERT TS , NENHRERIERIE
EGREBIEE T,
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1. HINEXR : BEEBIEGK , (RRE NP KESIES.
BEEARENEEK , ARHI NP KESEBETR. HX
BNP 7E/RAE2HAE | NT-proBNP F=HAK, 15, &8
ERISETIRE TR FBE] NT-proBNP FUIAEREME |, 15
INERIBITERTPERIREE (R NT-proBNP KEEEFS |
BinimET BNP KFEHASERE. FEtiRR EESHT
ORA , SENAREBIERSNEE | MIRES B
A ENREAREAI NT-proBNP cutoff & , E/NKiE

IZEHMAE , NT-proBNP Y cutoff (EFAIR ES .

Z

2. R - BRIFELACEL AR RS R
AEEVRAAY proBNP 1 BNP K EEMEF=Y) , FHERZ
A UEIR “BNP K" AJRESERR 2 proBNP 7K
F, Bt , NERWEAIERENERI—ERTER
BEWEERRE BNP OSDiRKE, Bob, FRERIEF
EFEANRARENNRLURAR , EHFREKIRE
proBNP F] NT-proBNP FUSEE(K AL , BRIFUAIREIAE
BEMAIR | SRS SEEIREYK R hE
6l . NS RAE &R, B, AR
REAF SRR A ERR YR ER.

M. &iE

BNP F{] NT-proBNP ARSI TEIRPR EXTOFRNZET.
MEFNKE S EEEEEMNE , EREE /I BNP #/3 NT-
proBNP S/IHE NS ZM LR MR A FHNATRE | I
PRIZBTO R A BN MK TESL IR Z= XY BNP #1/8; NT-proBNP
KERIG |, S TR BNP #1/8; NT-proBNP K5
PR E R E A RIGREENGSFINIEES | FReMHIE
HRYOZRZRT,

27X BNP fl/8; NT-proBNP 2 BRIURLIN=IZHTAIE
Tt | (BIRAMERRTESETER. — LR OREMIRTRIHIL
(WMST2 %) |, HR#SEMFRNEN , HOBERFKN
DREWEIZHTFS BNP FI/E NT-proBNP EXEREH,

SE 3K
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FEISCEABERRREREE T FUERINER ( natriuretic peptide , NP ) S¥IFAEOHRIBIZHT. . NigsRANATISETHNNA  ER

#2 BNP #[1 NT-proBNP Bl AR L FEEFZR.

SE R

Biittner P, et al. The role of NT-proANP and NT-
proBNP in AF patients: Association with AF

progression phenotypes. Heart Rhythm. 2018 Mar 28.

mE

AL

1=}

5 B ( AF ) BRI FENSERBIALEN
fELR, REOHEMMERIL ( ANP) fEOBEFRERMRIA
FE&E5ORBEN | {8 B BFIMAK (BNP ) B85 AF kK&
ROFELFOMERAER.

a

B : FAS NT-proBNP F1 NT-proANP K5 =FEE
HERMEZ @NXE : HEUEH. 2OBER
(LAD ) ¥ 3K IARBKEEX (LVA ) .

73iE  BAVE—BUARIIRASI (0=51 ) FEART NT-
proBNP #1 NT-proANP , FEHIX AF SEHRAVIGIE
BAFI (n=241 ) RERITHARER. SEHRIBIKER
BEKMRITA |, EABEEERGEE LVA , FEXA
<0.5mV,

R ERMRAETIF (62105 , 63% RSB,
Heh 59% RO R RER . 22% R LVA ) |, LVA BER
NT-proANP /K F R Z F & ( 141 XI 8.6ng/mL |,
p=0009 ) , FHE LAD EBHEXM ( 12=0362 ;
p=0.011) , {E NT-proBNP- KRN BEHS. LA
SREWMIERHAPSEIEN (64115 , 9% HEH , &
RS9 % RS AF , 27% B9 LVA ) @ 127 3¢
8.8ng/mL , p=0.016 75 LAD EHBFHEFM ( 12=0.180 ;

6 PN xi#kis= | Article Abstract Collection

p=0.019 ) . NT-proANP A97KEREE M9 MR BEM
N0 : 75 LVA ROBERMEFSER. 75 LVA RURSERIEBE.
 LVA BIPERMERSERFNS LVA BOESEEERER ( Fi9ME
SBIF 15, 20, 19F127ng/mL , p=0.004 ) ,

2518 RIS AR BB BRI ELRI H A ERY
Rt BREEEAMERFPREIR NT-proANP
FERE MR AR TR 7S ERER.

X4#E . FPERHERE ; NT-proANP ; NT-proBNP ; /()FEER
& ; REBEX ; FHERMEBER

Samadov F, et al. Influence of collaterals on the
left ventricular end-diastolic pressure and serum
NT-proBNP levels in patients with coronary
chronic total occlusion. Egypt Heart J. 2017;
69(2):127-132.

ik

B . BAKEMRERRERFIERFBMSISE
DEINSEEEFMER | BEEEREAERE I
DREEVEEFKAPENZANXRRERLAR. B
Ah , EFMZRT NT-proBNP KIS IMAGRBIFIET T
24, FRRNENEITHEM T2 MREE E IRk
SIS A O ZE EF5K EF NT-proBNP KFEZ [BIRIK

5% 1 X9 2011 & 6 BZE 2013 £F 3 BERRESEIRG



FRERIBE T T BIBMEDHT. &S 199 fIBEHE
PEHFIEBOINESTRXTEAENEE |, WHIE
R, &, MEEHAMREDFEERTTITME, 1]
#& Rentrop S ZEXSTEIRENBKMUSZ BRI ITO . Rentrop
3 RWENNRBRIF , HtRIHIHRIANRREEN
sz,

ZR . RHE S BEEPRMABRIFIINKZ , 1128
BENNMNXERBE. MELERFKEFKE
( 16.84+5.40mmHg vs 16.10£6.09 , p=0.632 ) F1 logNT-
proBNP ( 2.46+0.58 vs 2.59+0.76 , p=0.335 ) TS , KB
RIFABARINSEEZHRBEEEER.

&g kgt TeAENEET , AERERIFAT
B B3 th AN BERS LE A2 /O 2 RimEF 3K BRI FHS D NT-
proBNP 7KEH9FHE , NT-proBNP K2 EINEEE

eI T

KA - WKL ; BREKUSZIER | 8@ eld
= ; WSEH ; BIREIEKAE | TeahBk ; #8ERAS | 2=
RNZE  BIE ; ERifEY | ZOERREFKE ;
NT-proBNP ; EEBIREEK

Lenz M, et al. N-terminal pro-brain natriuretic
peptide and high-sensitivity troponin T exhibit
additive prognostic value for the outcome of
critically ill patients. Eur Heart J Acute
Cardiovasc Care. 2018 Apr 1:2048872618768088.

e

B EErEERFPEERZATHNERERERTR
iE , AEEHENISER T (TnT ) N RimMFIHKEK
BIPR ( NT-proBNP ) IKFFHE. XMMIRICESATRER IR
T RERRTARRARIOCIERE. AL, FAIR
BRIZIEE NT-proBNP FHESY TnT ( hs-TnT ) XTIk
FteEERENNEIUEEEE.
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& BN T E—ENESRAN R IEE =R
FraEE | FEEPLEEM OIEESR T OIS
ANEE , FENRIRIOULE 72 NEHUE M NT-
proBNP # TnT 7K,

HR PNRY 148 FIERES , BitA 52% , FHFRA
64.2+16.8 % , 30 RFETZ A 33.2%, STAEEHELL
BRTEEBEZETHSRI NT-proBNP F] TnT M3 7K
(p<0.01) , XEMIFREHKEESTHUENEE
30 RFELERA 51% , MARHRCHIX IR T AUz
BERY 30 RFELEH 16.7% (KpEEL 3.7) , EILLXFE
MInEKENASERENFE TR SEEBEHENE
A, ERXERRSAO0REMERSHEX
(p<0.05) .

2518« Bl 1K T EAIRAY NT-proBNP #1 TnT FUAMERI
RSB A, FefiIs=E T B IR EAIRIN
MBS T HBMAINE. XTREE RS T ERRIELH
ABELAR S i EfE b EERATTAA.

KA : NT-proBNP ; JIiSER ; BERK ; 2 BOE
=

Chen F, et al. The impact of renal function on the
prognostic value of N-terminal B-type natriuretic
peptide in patients with coronary artery disease.

Cardiol J. 2018 Apr 3.
mE

HE  BIHEX N Kik B BFRWEKAFTAR ( NT-
proBNP ) TEFRBNBKER ( CAD ) FEIFUEMNER
HMPABERE. AAREERITHER NT-proBNP 7K
FHTFEERRBNEKIEEE ( eGFR ) B CAD &
EWEMNE.

HEREBE | Article Abstract Collection E 1
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75k | BEESHTET—NRA—EMEERE | BEES
NIERY 2087 BIETTIRMBKIEFAESLAY CAD BE, £E
HRREEIETE,

£58 . YREIRER 26.4£11.9 8 |, 197 Fi5E

T-. NT-proBNP 7KFREE STHRERLTIIEM , EF
eGFR 23 BTN REERRIE cutoff (BHREZK

( eGFR>90mL/min/1.73m?E4A 179.4pg/mL ,
60<eGFR<90mL/min/1.73m?2 fi}/g 1443.0pg/mL ,
eGFR<60mL/min/1.73m? B39 3478.0pg/mL ) , SE
cutoff {HESARTRAN cutoff {EELY , 5 BRI cutoff
{BEXEA eGFR AR RNsE R B B
B8 (XA THES Youden's] Fiit4bE ) . BEE eGFR
IKFERAE |, FUSRESIE TBE ( eGFR>90 vs 60-90 vs
<60mL/min/1.73m? ZHREELL S BN 7.7 ( BEX
8 1.7-33.9) . 4.8 (B&IEX[E2.7-8.5) . 3.0 (&EE
X8 1.5-6.2) ,

£56 © IXTAFFIE NT-proBNP 3+ FARESTHAEK TS
CAD BENTENESERRE. RIESHENERFERR
[EAY NT-proBNP cutoff {E125F 7 CAD FU/= FRIAY /&R
., ME , ¢GFR (K , AT M/SFNAY NT-proBNP
cutoff (B,

KH#2iA : NT-proBNP ; SEIRFIBKESS | = ; BIhaEE

Savarese G, et al. Associations with and Prognostic
and Discriminatory Role of N-Terminal Pro-B-
Type Natriuretic Peptide in Heart Failure with
Preserved vs. Mid-Range vs. Reduced Ejection
Fraction. J Card Fail. 2018 Mar 26. pii: S1071-
9164(18)30123-4.

mE

HE | BREHE NT-proBNP KEREAEST Mo E+E
BUMEE ( HFmeEF ) | ST EREEEL()E ( HFpEF )

[N 3ziEtiEE | Article Abstract Collection

83 M5 #m > BUO R ( HFEF ) EIFREFIERAEI(E
F.

FIENER - WERBOADRIBEICIEMEY 9847 B
HFpEF ( n=1811; 18% ) . HFmrEF ( n=2122 ; 22% )
#0 HFIEF (n=5914 ; 60% ) B JiZBEHTTHR , £
A EBEE A NT-proBNP {7 EIK I 5179 1428pg/mL,
1540pg/mL F{] 2288pg/mL, T EEEZIME NT-proBNP
HXFE , ERESR , OFBEEN ( AF ) £ HFmrEF 1
HFpEF REAEE , FERRFIRIEE HFmrEF A8/
HE , FRIIKEISEIE HFEF #] HPmEF R8RS
g, MARREORBEENSE. AN0EDRD
%, OFMA MY E NT-proBNP AIZET-FIFET-/
ORERBKLEE S 1.48-2.00 , H HFmeEF
HFpEF (/8L & A, HFmEF 5 HFpEF #1 HFrEF 4§
b, B RFETMFET/ORMERR AUC BX , HEHE
HFpEF #] HFmEF S E BB REME N , BE
HFTEF A A E BRI/,

£518  7£ HFpEF , 4$3II2 HFmeEF 1 , NT-proBNP BH
BTSN BB FERAEENEH
B0, IXLEEEE ST $H1E HFpEF #1 HFmrEF iR I8 sp e
FA NT-proBNP UESRIREEESFIFLTHIBRES |,
FERTEARRNEFHERSEFNESH cutoff &,

K#21A | NT-proBNP ; BEETEHMOHEICHRE ;
M ERBRIOH=IS | SFMOERDRIC RIS

Verbrugge FH, et al. Spironolactone to increase
natriuresis in congestive heart failure with
cardiorenal syndrome. Acta Cardiol. 2018 Mar

27:1-8.

ik

e
B

gl

: REOH=IB (AHF ) BEANRNRELRERE
T MEEERTAYMEFER. FRFIREERNR
THiE | (B ABERERBFIRAFFIESE | 535
BT UESEIERERETT.

75i%  XIMRIEMEMRSEES 80 fIREMEEER
O BEREIER AHF BE, B 22 BFiRiE, &
EWRENSEE : (1) BREERCBIM AT ER
FURFI SRS AIBHFRR ; (2) BATOARSHER
At OBRATFHRESRIZAETIE 25mg AXIRR. XERER
2 3480 BRETAMENERAEFEIST ARNER (B
THREREELMAREL) . EERRER/ERRIE



(<3.5mmol/L ) By $RIMEE ( >5.5mmol/L ) ,

Z£R 1RO RRAETEE SHER O IR LA 8T B8
tt , ROHNMEEE , ERTHRREESRSE  X—
ZRARE ( BIIME : 6%t 11% ; EFMAEDBIH
13%%028% ; p=0.270 ) . 1RATCARZ/RETE@LH 24 /Y
[ERIPRSIAEH BB ECHERET ORZAEFBES ( 5304
314+142 ] 2009 1mmol/L ; p=0.010 ) , 72 /NAFfSIME
NT-proBNP X AIMEXS AL R H B ( 930 79-
16£29%F1-5+45% ; p=0.393 ) , £EFEL- ( p=0.682 )
HERFTMONZBBEANRNES (p=0.799 ) 1975
BEHER,

e BRAEFERATAT ORI ERES IS XA
AHF BERUET RS2, FEEINT HRTHER,

K2R FUBRT ; SHRINE ; (RERIE ; HEW ; RIKETF
B ; WO N=IE

Baggen VJM, et al. Prognostic Value of Serial N-
Terminal Pro-B-Type Natriuretic Peptide
Measurements in Adults With Congenital Heart
Disease. 2018;7(7).

e

BR | B—HY NT-proBNP & RRL ASER I D IERTRF
RFRIEIE. AHREERASTREOIEEEER NT-
proBNP R | FHSIX LR SO M ESEHHERER.

FEMER | EXIEIEMASIAR S , AT 2011
£-2013 FFEDIZHIZH 602 BREALREORBR
&, X595 BEmE (PUER 33 BIQR 25-41], 58%
7B, 90%J3 NYHA T ) ENIEFARESFIRE RN EE
BESS , MEE NT-proBNP K, TELEEN NG
T, OHFB, k. OEKE. MeeESta O

©2018 IMPROVE MEDICAL All rights reserved
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NNET | RBERARCSHONER, FREMHRES
TREFIB SRR _EARE SNSRI NT-proBNP KT
D, FEPRIECT 4.4 EE[IQR3.8-4.8]AIBEIIHAE) , i
£7 2424 REENEE, TELSF—F (n=199,

34% ) F£1Y NT-proBNP 1EINT 2.9pmol/L , JRELE -SR]
(n=58 , 10% ) BI— & 19 NT-proBNP &0 T
182pmol/L , SZ XL , RIALRMEEN NT-
proBNP 97K EMFg 0.3pmol/L, 7E NT-proBNP H/K
FFEAIRE (>14pmol/L , n=315, 53% ) 1, HiFR
HELENEE  EENSERSTELSEX (NEE
2 EFER , BRI 208 ; 95%BEXER 1.31-
3.87 ; p<0.001 ) FLRBLRHEX (BIRELIX 247 ; 95%
BEXERN 1.13-5.70 ; p=0.017 ) ,

518 : NT-proBNP £ EIRSE(HREZ BIBMENN , F55I2
ERCERRNONRIBIBET. £ NT-proBNP F5
HAASKEOEBRBRENEER LTS R NT
proBNP U EERTBEEBRMITAENE.

KA - BV ; SERMEOMERS  FIRRTARK ; TR
& BYEEEENE

Arzilli C, et al. N-terminal fraction of pro-B-type
natriuretic peptide versus clinical risk scores for
prognostic stratification in chronic systolic heart
failure. Eur J Prev Cardiol. 2018 Jan
1:2047487318766580.

mE

BR | EEOHRISEESOIFFISFHE ( 3C-HF )
O AR TFHERE OHRBNXGE, (BMRERE
EeiS AT AR PSS NT-proBNP K Z[A)R
%

i REREREROHRIBERBENHERE
3C-HF #iE, —NIANEEBREIRE L I=IBHEE
HiE. BRE—F2REsOMETT.

HEREBE | Article Abstract Collection E 9
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G HE 2023 flEBE , FR 68125, 5% AE
M, E—FARTAS , IBRE 198 AFEL (10%) , &
124 A (63% ) FFOMERE. B2 AUCRER
EER , {8 NT-proBNP K FAEFRN—FEREFE IO
EFET/SMELL 3C-HF 5 B BT IER 52687,
5 NT-proBNP &M% 3C-HF {5 BZEXE T X IEHT
W, TEEFEEEOHEBEIHIE (n=798 ) NEE
F, WFEEFCMOMNETT , AREOHEIBRE
o BB RIEER (0.790 ¥10.820 ) , NT-proBNP
(0.783 0 0.803 ) 1 3C-HF 3¥4> ( 0.770 1 0.800 ) B2
RHELNER. WFEANER , 3C-HF {5 NT-
proBNP RY4E & B/t SFEHE O N =IBEEIT S
WIS aEH. EAEEONFBERITS PN NT-
proBNP , TEE #3275 ERIMSLL EMAIFEIE O =
IBRENFSEE |, (EXERISHHSEN.

e Bt O HRIBEES |, NT-proBNP KFRiE
EFETAOMEFETAIEHH 5 KEEIMAT 3C-HF 1¥5,
& NT-proBNP fII\ 3C-HF {3 FIFEEED = ISR
ToREBRENENLDE.

KR B OH=IB ; IRRITS ; FIERIARK ; KBRS
=

Meng XB, et al. Value of N-terminal pro-B-type
natriuretic peptide on long-term outcome of
patients with hypertrophic cardiomyopathy.
Zhonghua Xin Xue Guan Bing Za Zhi.
2018;46(3):192-197.

FiiiE

BHY : #HIA NT-proBNP FRUAEEELLLR ( HCM )
BEHIERYNME.

10 A x#kEE | Article Abstract Collection

10.

73iE - X9 2009 £ 10 BE 2013 £F 12 BHARERINER
831 LRI HCM BBEBHT NT-proBNP 18U , FHif(T
IEGPRREYS , BiE)9 53.3+15.4 NA. RIFHENEI NT-
proBNP KFGBED A=A :
NT-proBNP<860pmol/L ( n=276) ,
860pmol/L<NT-proBNP<1905pmol/L ( n=278 ) ,
NT-proBNP>1905pmol/L ( n=277 ) ,

ERRARRER LR, LR EERMER D
HEER, XTARNEELRE SR EAOHER
&, A Cox LEAINEAEEEITKEEL (HR ) . KA
Kaplan-Meier D47iF(H 3 HEERIEFER.

R - FRET (53.3+15.4) DB, 37 IEE (4.5% )
RAELEGET B OERSIE , NT-proBNP<860pmol/L,
860pmol/LNT-proBNP<1905pmol/L, NT-proBNP>1905pmol/L
N=HBEH , EREHIREERSF 14%
(4276) . 4.0% (11278) . 7.9% (22/277) , %8
Cox B ADWHAESRS ( HR1.066 ; 95%CI : 1.027-
1.107 ) F1 NT-proBNP ( HR1.026 , 95%CI : 1.010-

1.042 ) ReREFT=Rey OIBEIIRZ FRUEF, 3 4H
/1 NT-proBNP <860pmol/L B1EEREE , NT-
proBNP>1905pmol/L HIFERHIE ( p<0.01) .

£518 1 NT-proBNP /K9 HCM BERIKEIFREMX
b ERM T IRRIEXER.

K2R L OHE ; BEE ;OISR ; JE ; N i B BUK
FUSKRARIIA ; T/

Castelvecchio S, et al. Longitudinal profile of NT-
proBNP levels in ischemic heart failure patients
undergoing surgical ventricular reconstruction:
The Biomarker Plus study. Int J Cardiol. 2018;
260:24-30.

ik

BER | FIRSRBRIMRENBEEAOE (LY ) TEEE



11.

BROHEEE (HF ) BENTUSESTRUWER. BrnE

NERUDEFARNURERESSEEREEX. ¥
MNEEMEZIRIOEEEFA ( SVR ) JUERIME HF
BEBTRIBEMMR | EEHOIE N i B BURIFRINARRT
K ( NT-proBNP ) 7KSERIMMENFAE , AR ARG A =AY
NT-proBNP /KSEAa] S5 E AIRIEIEXRER.

3% BAIROHE 143 RERRERAUEEZIR
FH(122258%, 64295 ) , EFARFIFAF 6. 12
0 18 NBIENE NT-proBNP K, RAEYIRESHIKF
RIXIEAIELLN BRI SEEH T | KEEERE
WRGHEEEES Cox BFRSHTHSERIEIRRIRER.

ZER  FARE—FEMTSURNIFIIKFETREY
50%. BERSIEIZEALAY NT-proBNP KESLAFRBGHEX
BE 5 HAIA) NT-proBNP 310 1 % SE &4 X KN
1.5%185% , STETXBSIEIN 4.2%48%,

2t AR RRNRFICNER (EINEEL ) 57
REAXENNERX , Bt , BEECEFASE |
NT-proBNP RYRFIE NI R R R R E ST,

KR - RO ODRIE ; FIERIREK ; 858 ; SROE
B

Willner N, et al. Semaphorin 4D levels in heart
failure patients: a potential novel biomarker of

acute heart failure? ESC Heart Fail. 2018 Mar 10.
wE

BH : EXMM=S @ EF 4D ( Semaphorin 4D
SemadD ) FTIXFI/IMRFA T 8 L , HESSHIE.
ARRWENSEROH=E (HF) BEMNNE
Sema4D FOME NT-proBNP K SISERABHTLLE: , T
{5 Sema4D F1 NT-proBNP 7K 2 [@fIHEx M , FilE

©2018 IMPROVE MEDICAL All rights reserved

12.

IMPROVE REVIEW BE348%E-1030%%

HF BESMINEHIFNERIIRY SemadD MiBKF.

TGRSR « TARARTEIE 45 12k HF RUEE (&
TFEROMNERELSR , NT-proBNP KHMFNIERK
T C RMERR ) 1 11 BERYE ( ERTELER
BY) ) . RAAORER. IRREEE. CI=HIEE
BIOEE SRR AT SRR, BRI PRTRE
NT-proBNP #[1 Sema4D [Mi&E#£fR. HF A9 NT-proBNP
KERZEFTXIEEA (p<0.001) , HF BEH SemadD
KEEBEESTRRENBRE (2143.04£1253 Lb
762.18+581.6ng/mL , p<0.001 ) , RFALMEEIT , KW
KSR EF X T LAF B = 7K F2HY NT-proBNP Fl
SemadD ( 935U/9 p=0.05 Fl p<0.014 ) , ST ELFE
EAXBETRNALSHY NT-proBNP 7K, FBEFRNEE KT
B9 SemadD ( 43379 p<0.001 1 p=0.87 ) . KFEMR
8B, Y15 SemadD KB ZEPE(E ( 3534.94+1650.55 LY,
2455.67+1424 , p=0.03 ) , 1Y NT-proBNP KEi&H
BEYE,

#ig  DERBE BT SemadD KFRES TR
BB, IIEAREIESE SemadD KFRIRFEE , ATRERBUC)
RAKERR, XLERIRR SemadD FIEERRFRM
HF ROZHT It EMinEY. BUEFE—PHR SemadD
FIORAIXRR.

KA OATIE ; KIE ; NTproBNP KF ;
Semaphorin 4D

Holl MJ, et al. NT-proBNP is associated with
mortality and adverse cardiac events in patients
with atrial fibrillation presenting to the emergency

department. Clin Cardiol. 2018; 41(3):400-405.
mE

IS

=8 DBEEE (AF ) ERSEREINOEKE.
CHA2 DS2 -VASc #H GBI FNMmieteEXE ; A

XHEHEE | Article Abstract Collection E 1n
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13.

i, O REMRIRERE LT,

IR : WSS NT-proBNP XIREH AF BIHESIZRIF
ERRERETEE.

Bk E—AEE 1S SRR | 3HESHIERS
ENBEHT T —IRIIEMERAR | BIROBERER
BEERE. NEXLEEA NT-proBNP ELk¥, +
BER[ARERAFTMEEAROEEM (MACE : 2F
. OIEESMIEERE ) .

HERCHMANT S5 BEBE (FHER 15, Bit
55% ) . BEVAROR{URYE N 2 B, RIEELTRE
logNT-proBNP 5%ET- ( f@BREU[HR] : 1.54 ; 5% EEX
[BI[CI] : 1.18-1.99 ) 01 MACE ( HR : 1.27 ; 95%CI :
1.03-1.58 ) M3748K ) . RIEELTRE , NT-proBNP
S1E (>500pmol/L ) SFETMIZAERX (HR : 2.26 ; 95%
CI:1.19-428) , H5{K(E ( <250pmol/L ) HHLLEET ,
{85 MACE thEHEXA0#EE (HR : 1.67 ; 95%CI :
0.96-2.91) ,

&t FRETRESIERENSEF , RENINT-
proBNP {E55E 54 MACE #EIIRA8X. ELL , %
YRS A S LR E R EIRNSTT R REE BrIM
=517

KEEE - OFBEED | SR NT-proBNP KF ; RN
=]

Wang TKM, et al. Diagnostic Utility of High
Sensitivity Troponins for Echocardiographic
Markers of Structural Heart Disease. Med Sci
(Basel). 2018 Feb 15; 6(1).

mE

EHISER (hs-USER ) ERBATISHOIUEE
AMefrEtRREETENE. XTWILSHRIT

12 [N xEEE | Article Abstract Collection

14.

&7 hs-fISEASAOERE (LVH ) FIEH4aM O
7% ( SHD ) MR LDEEMCZ AINX R, #TCT E
RepkiERAe B ARP RN EBEENRRTRE
BRANRHAR, ¥ Hs-JLEEEA ( Singulex I, Abbott I
0 Roche T ) #1 NT-proBNP 1 IER SR OIESR S
SHD &&&) [B#E/ 0 =X ( LVHEcho ) IS
X (LAEEcho ) | BRREERDHT. FHARELE 78 BHEZ
BEOSNERENSINE. C AIHELBER (95%8
fEXi8 ) B~ , BTN LVHEcho AYPUFEHItRE
39 0.84 (0.72-0.92 ) . 0.84 ( 0.73-0.92 ) . 0.75 ( 0.63-
0.85) 1 0.62 (0.49-0.74 ) ; FBFFN LAEEcho BY4> &l
39074 ( 0.6-0.85) . 0.78 ( 0.66-0.88 ) . 0.55 ( 0.42-
0.67 ) F10.68 ( 0.62-0.85) ; F1E & SHD 0.79 ( 0.66-
0.88) , 0.87 ( 0.75-0.94 ) , 0.62 ( 0.49-0.73 ) 1 0.74
(062084 ) , XfF SHD R EIRA =R 5 5
79>1.2ng/L , >1.6ng/L , >8ng/L F>18pmol/L, IXLLLER
F3K hs-ESEBREAEEMEOIERTHE TEEBEE
B . FEEHRINEX.

Kige  EEOHE ; DO=EEX ; SO ; il
5EA

Choi JE, et al. C-reactive protein and N-terminal
pro-brain natriuretic peptide discrepancy: a
differentiation of adenoviral
pharyngoconjunctival fever from Kawasaki

disease. Korean J Pediatr. 2018; 61(1):12-16.
ik

BRY : 1ERERE- LR AR NAIRFHE TSR
Z A0, ERTI =R kX SRR SRR ( PCF )
S534)IEws (KD ) .

73i% ¢ IR 40 BIRRm S RERBET 123 £l KD BER
BEEANHESIO =R ISR,

SR WRSEREBERFRAT KD BE (i



15.

#:39F vs 25, p=0.000) ., EBRBFOM/INRITERLA
RREaREaEE. PRSI NT-proBNP KFIE
REZEERHEEER , (BR C-RL&ER (CRP) K
FEREAZASEREEMER ( 6.8+3.0mgdL X¢
8.3+5.8mg/dL , p=0.126 ) , TERREEBREREAS , 2
(5% ) B9 CRP 7KF<Img/dL , 3 5l (7.5% ) B CRP 7K
E<3mg/dL , 30 5l ( 75% ) B CRP 7KFE<10mg/dL , 5 1l
(12.5% ) B9 CRP KF>10mg/dL, NT-proBNP 7KFEf
cutoff {9 265pg/mL, X 53 FRIRIE M 79 CRP=3 B
<3mg/dL FF , NT-proBNP 7KF£<265 8>265pg/mL, 7E 35
HIERES B E CRP KF>3mg/dL B E T , 29 fl
(829% ) RMHER. #HK , 7 103 ffl CRP KF
>3mg/dL BJ KD BE , 83 il (80.6% ) oER. MHE
HRESEEZEMY (p=0000) . RFSEREEN
CRP ;& B <3mg/dL f9 , H NTproBNP K F & H
>265pg/mL [,

£518 : CRP #1 NT-proBNP /KA X 3 jRf%E5 PCF IR
MEKD , REEN 82.9% , 1 551MHH 80.6%,

KR RS CRNER X9 JIIER ; NT-
proBNP

Saleh ZT, et al. The Association Between
Depressive Symptoms and N-Terminal Pro-B-Type
Natriuretic Peptide With Functional Status in
Patients With Heart Failure. J Cardiovasc Nurs.
2018 Feb 13.

mE

HR : Nif B EFERNAKRIA ( NT-proBNP ) 7KFF0HD
BEREEESOHRE (HF ) BEIITHRERSEX
EE1—EBESER SRS RECERATR.

B : FHAFHI B RRMEESTIERERS NT-proBNP 7K

©2018 IMPROVE MEDICAL All rights reserved
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F—EEEN  ORBENNRINSTIDREEAA
&,

5% AR T 284 B HF B |, HRIE NT-proBNP 7K
TR aIE S BIFHDEREIRA S RS ( NRIEER
>14 ) B9 84 4B . (1) NT-proBNP g 562.5pg/mL
HREM, REMWHBER ; (2 ) NTproBNP 5
562.5pg/mL SR EEAEK , BHPEBEEIR ; (3 ) NT-proBNP &5
F 562.5pg/mL , FCHDEBAEIR ; (4 ) NT-proBNP &F
562.5pg/mL , BIIERAEIR, FAM G EaIRSIREOITETN

SR EEMEIRER  fEREIER. MRl L5
BAREIRHE | THBERBENIEERSITES
BITERERAIEETS 2 5L L, HE'S NT-proBNP K
BELX, EFEENBERNBERT , KFE N
proBNP & 5757KF NT-proBNP & Z [AIRITIEERS
KESEER.

216 - (NIMERAE K BE TN BB RN BEIRTS | T NT-
proBNP 7KFAEE,

IRAREX : TTISORFEREIMT , XFRoREa
FTESIREE O REEAITHREAT.

Jiang H, et al. Impact of underlying heart disease
on the utility of preoperative NT-proBNP in adult
cardiac surgery. PLoS One. 2018 ;
13(2):e0192503.

mE

BRY  TEEMEERECHNEMMERNFES. &
B, BREFSIhEEE | BEBEOEERRYEAOESF
ANEBEARFI NT-proBNP /KEHIEM, E-MENIAE
KRB NT-proBNP KEIFF=EA G/ IS ( SPHF ) 0

HEREBE | Article Abstract Collection m 13
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17.

ANEFETZAITRANE.

F3i% « —IETRRED NT-proBNP 7K BRI FIEE R
ERIERAFIERSR (n=2978 ) , B4&% 2010 &5 4 BZE 2016 £
8 B HE i AR R R K T R S — IR SR Bk R
#% ( CAD ; n=2226 ) A, EzBkIRIEE ( AS ;
n=406 ) FAREZRMRIA ( MR ; n=346 ) FARHIE
&, HtEFBRACEER , RT7TREH=RBF
A,

ZR . EABREMEAERS, AS 8 MR BE AFT NT-
proBNP K435 CAD & 1.67 £F (p<0.0001 ) 1
1.41 4% ( p<0.0001 ) , NT-proBNP KEFRHEIFF CAD
o SPHF EEEZREFNZHIER ( AUC=0.79 ; 95%
CI : 0.73-0.85 , p<0.0001 ) , X MR ( AUC=0.80 , 95%
CI : 0.72-0.87 , p<0.0001 ) 1 AS ( AUC=0.66 , 95%
CI:0.51-0.81 , p=0.047 ) thE BEMLEFISHER. 7£
CAD E#&rh , NT-proBNP KEITARGF 30 KEikeAZET
KERHEZEMXS (AUC=0.78 ; 95%CI : 0.71-0.85 ,
p<0.0001 ) , AS 4HF] MR ARMFET-AFKL |, ik
17547, NT-proBNP K¥EFE2 SPHF #1 CAD ARf5%5E
TR S E T

£i0 : EEREEHMEARE | AS 8t MR BE AR
NT-proBNP 7Kt/ 5F CAD B, 7£ CAD fl MR EH
HIESEY NT-proBNP JKFX$ SPHF FIFNME , B
AS BEPRKAE,

Pan Y, et al. NT-proBNP test with improved
accuracy for the diagnosis of chronic heart failure.

Medicine (Baltimore). 2017; 96(51):e9181.
RE

E%0 NT-proBNP FEIRNKER U NRIBINSHI TR, J1
MEZRFANE NT-proBNP /K, RUIEFES. MBIFAESS
# (BMI) ., ELL , NT-proBNP KX ARIBATISHT
PRMHENERS |, EESRUERER. FARSEESE

10 [N xEEE | Article Abstract Collection

18.

PN PN SN EE RIS ZIC BN ERE,

BIREEBME O NRIBRII 2 EE D AR MO ERH I
=H, FNSEPEORE,. RERMNSEOFEFE
FBIDETNREE. KA ROC HIZRY AUC, cutoff {HFIEZ
ERASTREFERTE,. SRHIERYE. AKX
MRNDHEE 436 BZHE , pH24E  REETH
(n=300 ) FHRBUIEIFAE (n=136) , EMRELEEAG ,
NT-proBNP HY AUC F1 cutoff {H % Bl /9 0.926 0
257.4pg/mL, GEE, B/NBKRIEER, BMIL, OEEED
FIMEBIIIAZRSHERLE |, AUC, SURMRISS It —
SIEINZE 0.955 ( 95% A {SX[E[CI]0.934 , 0.976 ) .

942% ([R3KE 93.0% ) F186.7% (K 742% ) . &%
IEAY NT-proBNP 2By HERIBAY ROC it BEFS
( p=0.037) , ZIEM NT-proBNP iZ M) D= IBH
ROC HIEATIREXHEM O ZIBANIS R ERRE,

Zeng Q, et al. Expression of proBNP and N'T-
proBNP in Sudden Death of Coronary Heart
Disease. Fa Yi Xue Za Zhi. 2017 Oct; 33(5):476-
481.

ik

B89 : FAFSEIRIERIRAK ( proBNP ) 1 N SRimaIFER
AKX ( NT-proBNP ) FESIREBKSBAF BRI O BRI ST
RURIATA | RTHAEEEF S PRIN .

ik DRIKEEEIIRE, AIREBKHEEREL M O
WENBBRAEKEES (24 20 §1) BYOHAMR
FRAS, %295 454 F0 Western blotting 46 U /0> Bl 48 4R
proBNP fIRIX , WRREGEEHER L ( RT-PCR ) &3
BNP mRNA BY3RIX, ELISA jZ#&NIN3K NT-proBNP &

=
I==RY

ZER | RBRHRCFREET proBNP ERBNBKHEE
B ORI SE AR IR EI K R HI9 2 AR
&, IEEMIRERTMMERE. R
fEPS A RN RS IR BN KSR BB R % TERT |, (DAAR



19.

proBNP ZEHRITENIZRIAEF BNPmRNA RUIEMIRIAR
R IM# NTpoBNP I E B S FTEENRA
(p<0.05) , BOFREEIEE MK NT-proBNP S8
PESTHRIRMBKIRES (p<0.05) .

21 - OMNBRIDRET | proBNP fEULARRBHAIS
FAZRET , 1N NT-proBNP AJ 3 TS5 HZHE
IKENBKHHER M OIHRAGER | et ERHY
IRENBXIS R DRSS [ 2.

XHE7 : NT-proBNP ; BIM% ; 6L ; 3594 ; iZERE
2 ; pro-BNP

Yang J, et al. Association between increased N-
terminal pro-brain natriuretic peptide level and
poor clinical outcomes after acute ischemic stroke.

J Neurol Sci. 2017; 383:5-10.
wE

EHEEN | BER NT-proBNP S EAEIITREHE
X, FESMERMEFREER NT-proBNP KFFHE.
#AM , NT-proBNP SRRIMMZAHEREFRZENXE
IAHEE. AARHNERNEWFMRELS NT-proBNP 2
BEBENRRIRREREX , RAT— kMt
ZRAh B EAIARELEATTBAT,

F3ik - WE 3126 FlotERIM 2R P BRE W AREL M
iB NT-proBNP 2KF , FEFRXIE | FAKTEEHITHED
LU HEIGREER. £ Cox LEAIXBEIEEF1ZEE]T
HREUSKITAE NT-proBNP JWEZER (FELFIMERA4R
E64R ) T RINEEEBRITIE.

SR TEHE 1 FRREST , AT 2781 (9.0% ) &
BEFBET 685 (22.1% ) IHEEERENEE.
BEBNRERREEENE NT-proBNP P54 HIEN
(log-rank p<0.001 ) , WFFELR , RENS IS

©2018 IMPROVE MEDICAL All rights reserved
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BIESREHIBIRLL (95%ESKXIE ) 5147 ( 1.01-
2.13) , WFRL , EHITELERET , ZElSU
HERMOUDREHNEREL (95%EEXE ) A 1.79
(1.07-298) . Itt5h, M7E NT-proBNP th 5 R RINHELE
BHE% (LB 147 ; 5% BEXE , 1.11-1.94 ;
Ptrend=0.008 ) ,

)
>

D IXTUARZERER , WTFEASILENTRM HERZA+
, EERERZEPS | £/ NT-proBNP KEFES
IBINFE RN EEHE AE BN AR A RINEELE
f5 , 3283 NT-proBNP AT 8E2ER M M KBNS E
ES

1

i
i3

TSN

XH2E SRR TR ; LR ; SIMMEFX ; NT-
proBNP ; Fif5

Nijst P, et al. Endovascular shedding markers in
patients with heart failure with reduced ejection
fraction: Results from a single-center exploratory

study. Microcirculation. 2018 Feb; 25(2).

BR  ARESERS ONERFPNSHRIRERS
NFEEP SN

BY R ESRERCEN LS HRENOR
( HFtEF ) {42 AEIER.

73i% 1 fE 123 B HFEF BEF , iR THEZEHETSY
BORE. TUEMELARESERmIIERIRER.

458 : HFrEF &SR HA SPAIEUKIEF] syndecan-1
NI EKFES B 294 (107 ; 61.6 ) ng/mL F 48.5
(33.6; 80.8) ng/mL, SRS , HFEF &R HA 7K
TRESTREZHE  BRE 31%H HREF BER
HA /KFEFHFIEEKFE, syndecan-1 JKFTE HREF &
MERIREZERBEEEER. HA KEFASH
HFEF BENERBPRRE ( logrank=0.01) , BIEE
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21.

MHHENBIER (HR2.53 (1.13-5.69) ; p=0.024)
HITRIERNAREREER. BUEIRSYIKESHE
REGEM (PRA , MEEEERR , NT-proBNP ) , /(IR
5 (ESUIAISER ) . RIE (CRP ) BEMMELS
IEZERBEEMREA,

£518 © £ HFEF BERD AR+ | HEEHERCH HA
BERNS  CREEEIRRERIVEIIUEF. HZSR
EURREORREBEEEFTNBI—IER , FEE—

HHR.

XHER - TEE  BHRR ; &5
WYL=

syndecan-1 ; WI4EME

Berghaus TM, et al. The association of N-terminal
pro-brain-type natriuretic peptide with
hemodynamics and functional capacity in therapy-
naive precapillary pulmonary hypertension:
results from a cohort study. BMC Pulm Med.
2017; 17(1):167.

FiiiE

HE : NT-proBNP BRIFERENIKEE ( PH ) K™
ERENERISHR. 2T, NT-proBNP KEfEFES
BEMEM , FETRESMEENHEIEEEIREFR
DHIERME.

A% R 84 FIRZRTRIEANE PH BE |, AR
NT-proBNP 5MEz NZEFIOEmEzNIRE ( CPET ) Y
GEPS N

£Z53R | NT-proBNP XS MRaN5F0 CPET BROERS
. VERED. EENIEERAY Pa0, MIEES MBS E
LISMABHBEX. AT 65 SHLEBEES , NT-
proBNP 5B& LRI 2H0 CPET FItEX M RIT.
5121+ PH ( CTEPH ) #8EL , NT-proBNP 5
FbahBKEERY CPET HHXIEEYF,

16 [N k= | Article Abstract Collection

22.

£516 : NTproBNP SETELANE PH BRFERESSE
FESIE, XA ATAL RN, AR
BT &FERN/RE , NT-proBNP 5 CTEPH &IEHIF=E
BESE7AMIERIE,

XBIEFR EHORREMMHKSE
( CTEPH ) ; iZafBEND ; A ; MK AF ; NT-
proBNP ; fitaflBXS/E ( PAH )

Cho J, et al. Statin has more protective effects in
AMI patients with higher plasma BNP or NT-
proBNP level, but not with lower left ventricular

ejection fraction. J Cardiol. 2018; 71(4):375-381.
RE

BR | tTRAaTr NESRA O NRBEENZLL
HIFHE, AAFRRIEDE MAKEFIPRMEL (NP ) KR
EOESMSE (LVEF) , RMTETEEEHR
HEOIESE (AMI ) BETERE AMI 5 | FRNEES
BER (MCOs ) MIE£EFET.

3% O T REHENR2EUESICHIEENSHE
11492 2 AMI FBE. AMI BEENRSIZMS B B NP
( BNP ) 8 N 5KifH) BNP ( NT-proBNP ) /K53 79045
i, R OTERR LVEF<40%HEBE BT
T, IHh AMILfE 12 B ARRNEFETE MCO |, 8
BT, IR O EERNIIZ SR,

HR T AMIEEF , 907561 (79.0% ) BEHRE
S TRISWET |, HR 2417 fIEE (21.0% ) KiE
S TREGATT | B TREWIETS MCO KUFSFEE
T 2718%EEEX M, ANXGERHITEER , M7
LR NEE=FIEMA NP USRI A+ SRR
MCOs fl£EFRTE=REEHEX | BNEFEERRE
ITXRAMAT B, R, TR HRKE
LVEF<40% B E IS,



23.

24,

20 WNARERER |, PERENEREM TS
fr5 3k NP EKFH AMI B 2T H RTINS
ZIRREFNEEFELEX , {BX3F LVEF KA AMI
BETHL,

XiEiE - P ONESE | B BIRIARMOEK ; OO=IB ; fB
HES ALY

Richards AM. N-Terminal B-type Natriuretic
Peptide in Heart Failure. Heart Fail Clin. 2018;
14(1):27-39.

mE

[M3% NT-proBNP 2::/1%=i8 ( HF ) SR FAEHIMEE
WrSH. (ERIBTTRISAIANIRE , NT-proBNP FE
THIEAR  AERERIERE R, HOMMREER
MERREME DR (ADHF ) 83T &IFAIIIE. NT-
proBNP 12t 7 IR 7 FARElm R TN E FLASMOTRE(E
BHRETRNESE. BEMERKER I 1 BZ4AHE
FUANARHERABSIDHF ( ARNI ) AEAIHIL , KB NT-
proBNP SILHEIRSFEREL | FrAAITAARERER
HERAREIEOR (ADHF ) BOEWIRSY | ATLANERSE
ARNLATRYOREBERAESIN.

KHEE - 120 OHRIB ; 58 ; NT-proBNP ; TG

Berezin AE1, et al. The utility of biomarker risk
prediction score in patients with chronic heart
failure. Int J Clin Exp Med. 2015 Oct 15;
8(10):18255-64.

% B OHRIB (CHF ) MAREHOMETLTRI
FERE. BRAINEERTTLIREEFITNITE
EFEH—SHTERIFERGE. Bt , FARSET
HEMITSHRETUITS SR CHF B&E =58
MEAHFE AR O M E ARSI ERIE D TR,

3% T T IR T RS ARG DM E SR &

©2018 IMPROVE MEDICAL All rights reserved
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ERPIBIIEMERTT , LAK 388 fil CHF B3 3 FFINEEHA
EHAREFTRIRESRER, UERKFE N Rinfk
FUSABKRIZR ( NT-pro-BNP ) | FHZLHEEHEER-3. BHC
REZEH (hs-CRP) . BRIFEREATFEZK
sRANKL, BHER. BiEEE. BKE. WERARSE
TR ( EMPs ) FNERZAB4RAE ( MPCs ) AIEHUKTE.

R MNARNBEPLIFETLIIEN 2.76 F. HWET
285 HILMESEM , HPhEIE 43 FIFET 242 FIBA
B, CHF fBEFAYIIG RIS AYMESZ T E F 2 NT-pro-
BNP , JZ| FEEEEEER-3 , hs-CRP , BRIFEK , CD31(+)/
REXEH V(+)EMPs ] EMPs/CD14(+)CD309(+)MPC Lt
%, DIEREXEHEEEHFSMAESERIM
IFRNEATEERE  XEREERRPIIBREH,
MRER TR CHF BFOIME X S FHER
3174 (95%CI=1.65-5.10 43 ) , Kaplan-Meier 54T R
7~ , CHF B&5/DF 4 MauBEELL , RERSH
OMERKIFHENEERBEFNE.

18 - BT EEIR NT-pro-BNP, HF|HEEFEEER 3.
hs-CRP, BRIFEK. CD3I(+)/EEXER V(HEMPs F]
EMPs/CD14(+)CD309(+) B g 2 AU RO M EHHAY
EYIREHIXIEIFS ) MPCs LUER |, ATSEHEFN CHF B8
EMMEEER , TR, W5, DOEWEETIRER
SRS FHEREELT,

XA - B OH=B ) EMESY  LINESRS ;
WrE

Streb W, et al. The intracardiac concentrations of
the N-terminal-pro B-type natriuretic peptide
(NT-proBNP) and the determinants of its secretion
in patients with atrial fibrillation.Kardiol Pol.

2018; 76(2):433-439.
BmE

HR : NKif B BFHREK ( NT-proBNP ) RMRELD=
5 (HF ) 75  MEEOBEAE (AF) FtFE.
NT-proBNP #£ AF FRRYERFNS WARTUBARIEE.

BiF | R BRI RRE BRI AL R IRRE
EOESIME ( LVEF ) B9BEHI NT-proBNP iR,
EHHARE X OIER NT-proBNP FERIEERIR. 1
5, BEZHFT NT-proBNP 5SRO EFFREN—LAE
BOSESHZ RNR R AR TGRS,
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26.

FiE N3 HES LA ARBTEENGLRE

(RA) , OS5 (LA ) FORRENRK ( FA ) REEM#F. 30
BEEHHERIE (LVEF>50% , ITHF iEIR ) , H&
23 FEEWHOBECEIH I ( LVEF <50% , HF iR ) . fF
FB ELISA JURHH&%E NT-proBNP iKEE,

£E8 - 7540 [ B, NT-proBNP 7E RA FRRSK TR ( BE
EEF XA MBS E S 39 460.47+723.15pg/mL 1
1097.72+851.42pg/mL ) , 1 LA F7KFES ( &I
KAMERBERR £ B /57573 481.5+724.56pg/mL
F 1188.06+851.42pg/mL ) , £ FA MK E RS
( 537.77+808.49pg/mL F[] 1188.04+798.28pg/mL ) , FE
B, NT-proBNP EEEFZTHI (p<0.01) , B2
M RABZM (BFERAEIXKAMY AF A
183.47+1826.08pg/mL [ 2141.68+1801.69pg/mL ) , 7
BRMEBSEMXAMRES LA MRS FHE
( 1857.57+2221.39pg/mL F 2386.81+2067.2pg/mL ) ,
BREEEFA & (952 1936.27+2149.85pg/mL [
2437.33+1999.37pg/mL ) , EHE—HF , KB LA K
NT-proBNP 5 LA B ( =0.56 ) #1 RA & 2
(r=0.56 ) HEXMERIF. EE"HY , KE LA NT-
proBNP SZEGEKBARIRT (=057 ) FI{RTR
(r=0.6 ) ZiEEREIEXME,

2510 : BEIRE HF , KEHEEIEERI NT-proBNP
BEFS. LA 9 NT-proBNP 1 2 HF & NT-
proBNP RUARBIINEEZERER. EFEMEEF , NT-
proBNP FiRES OENEEEX , BEESRTEL
*x.

KH2IA : NT-proBNP K (OREETE ; OIE=IS

Valaperta R, et al. Cardiac involvement in
myotonic dystrophy: The role of troponins and N-
terminal pro B-type natriuretic peptide.

Atherosclerosis. 2017 Dec; 267:110-115.

18 A k= | Article Abstract Collection

27.

BE :

BERMER  IBENEEEFRAFR (DM1 ) fI I B
(DM2) BRTEZREGNELEEENEFIR , BE
FEOIERD. FAREEBEZARTEERIE 0N
AN¥5EEE T #0 1 ( hs-cTnT F0 hs-cTnl ) LUK N >R B B
FUSHEK ( NT-pro-BNP ) BYIGARNL

J3i% 1 60 2 DM B (35 BEM, 25 B FI9F
#8451 %, 5EE : 12-73 5 ) BRIRROFREFNE
MEAY hs-cTnT , hs-cTnl , AESENES ( CK ) I NT-
proBNP &, BE OB HAOE (LV ) 9o EL
(EF),

SR BESITER, 60 BEEFE 46 ZZ DMI I
14 2 DM2, [MZRNE R R 55/60DM BE R hs-cTnT F]
CK RS (91.73% ) . 18R, B MATH hs-cTnl
EFRMRER. RE 2 6IEE EF<50% , XD ABRIEER
SBEITE 40%% 19% 228, AR 19 flEE CBES
B, Hb 3 Rr—ER_ER=EESHEE ( PR EH
>200ms ) , 4 FIRRAERZIESMER (LBBB) FEK
( QRS [EJHA=120ms ) , 2 FIBEARTEERSZME ( QRS
FHERATIRIZE 110 F] 119ms Z[A) ) . HEBR EF<50%F9EE
& , NT-pro-BNP JUE>125pg/mL & ECG FHE M IR
MEF,

2518 : NT-pro-BNP KRN AR FEERED
ESRERNREIEINN DM B,

KRR - ONINEER  BEMNERFRE | NT-
PRO-BNP

Suthahar N, et al.Heart failure and
inflammation-related biomarkers as predictors of
new-onset diabetes in the general population.Int J

Cardiol. 2018 Jan 1; 250:188-194.
mE

BE OHRIE (HF ) FFERES (DM ) ZEFERE
HHEEXR , HENREEETS TR — MR,
It , HAURIZS HF BRI EIRED R T AT —RR
AEBERATFE 11 BUFEERR.

FoEEER - RAIF FATRES M E NS L R KR
( PREVEND ) 4B ( PIYER 489 %5 |, 51% L) IR
7953 ZFE L HF #1 DM BERY HF 1 DM Z &%
K. M RN HF {HXREER MRS TR EY



28.

REYWEH L DM FHFUMAE. HF REXRR
11.8% , KR4 HF RIEBE /9 54% (p<0.001) ., RE
DM W& 5#FR4%E HF FIREZERN 8.5% , TikA4%E DM
MARLEZRF 3.8% (p<0.001) , LB HF £YiRE
#) , NT-proBNP F1 hs-TnT 5§ & DM RYX. B 180T
XK. AW, REEYIREY hs-CRP[EEGLL ( HR )

116 , (95%CI 1.05-129 ) , p=0.005] , &G ==
[HR1.34 , (95%CI 1.07-1.69 ) , p=0.012]B}{§57E DM
REMUETFRESTRIARE , REEYITEY hs-
CRP[fEB&LL ( HR ) 1.16 , ( 95%CI 1.05-1.29 ) ,

p=0.005], PE$EEJE[HR 134, (95%CI1.07-1.69 ) ,

p=0.012]F1 PAI-1[HR 1.55 , ( 95%CI 1.37-1.75 ) p<0.001]
53R DM (AR EIEX.

#516 © RE HF 7 DM ZBHBREAEXME BT
HF B2 B EYIREYITERTA DM R BTRIINME.
XRBS R RAIE M EHRAIRIR IS T RERERE
BlIZERBERIKE.

KR EYIREY  BERE (DM ) ; L AO=EIB
(HF) ; KiE ; FiR

Moon JM, et al. Serum N-terminal proBNP, not
troponin I, at presentation predicts long-term
neurologic outcome in acute charcoal-burning
carbon monoxide intoxication.Clin Toxicol (Phila).

2017 Oct 25:1-9.
HE

B - FAREEREESMRER] (ED ) NMBFRIME N
RIGRIBRARAR ( NT-proBNP ) FAHESER 1 KFES
FRNSHERINR—RWER (CO ) hBERIKIBREFE
xR

7% XIAERMEF T EE 220 BEER KRR CO #
BHEE. WEED EM , iafT  EREERIGRIZE
FIKHEAE FERPRIAOSRITSE | MBS NT-proBNP
FIISER [IREKT.

ZR  2MERRE CO PS5 |, IMiE NT-proBNP 7KFH
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IMPROVE REVIEW BE348%E-1030%%

B9 48.8 (16.5-259 ) pg/mL , 78 5 ( 35.5% ) BESER
[ F+& (>0.04ng/mL ) . NT-proBNP FIfISEH | Ftm
PREEFRRAETIRES | RILEOIRGLAR H
Bt OIERIES ( GCS<14 ) RIREZEFF NT-proBNP ]
EEESER1H, S Cco F5 25 MABREM™E
BERRFBERNAERR 10.9%, NT-proBNP K&
NBER | R SHNKEIERRIER A ERIINE
B. ERERDTH , WELEEHER NT-proBNP FHNESHR
BHIASSKERERATEAREX , BEREERIE
BIRTENEEHR NT-proBNP R EESREDHIMZ AR,
58 E SRR B AT E FRITUUAEEAELL | logNT-
proBNP iR INIES 7 UK HEZ LR RAVIZHT
RN, EEESURMED I 95%F 9%t , TR
MK E RS EEREAIINE NT-proBNP E5 579
74.6pg/mL F[] 32.7pg/mL,

20 - RIS CO hBRE LRG|, MEH NT-
proBNP KFFESHEBRERE KHERATNE
FRENEEER. NT-proBNP A ZEXE CO F5a
KPHZEZRAFRNBENRRSE. X NMEBERIT
EHIRLZH— AL,

H#1A - NT-proBNP ; iSRRI ; —& Mk ; &

Zelt JGE, et al. N-Terminal Pro B-Type
Natriuretic Peptide and High-Sensitivity Cardiac
Troponin T Levels Are Related to the Extent of
Hibernating Myocardium in Patients With
Ischemic Heart Failure. Can J Cardiol. 2017
Nov; 33(11):1478-1488.

e

BR | N RimfFRALETIA ( NT-proBNP ) FISEURHE
OIMAESER T (hs-cTnT ) iREAIFHES AT LASHIH O
XSRS (HF ) BE., XLEYIREY
SERONMONBRIGEERNX R ERM A OETD
BEAREFN HF BETRBRIMLE.

73iE L R OHRBBE PRSI EFH TEENA
B MR L FE R TR R AR E XAV OV BRFI
IUBRRBANATAR. RARIEN T ALY ORFDS 1-
IV 4% HF FNERMAEC AL (53009 $K(EF] , 279%
+8.5% ) 939 BBE (FHIFR 6785 ) .

Z£R . ZROH>10% 09 B M5 NT-proBNP ] hs-
cTnT K P& <10% B EEFH S ( NT-pro-BNP

XHEHEE | Article Abstract Collection E 19
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7419.10+7169.5pg/mL LY, 2894.6+2967 4pg/mL ; hs-cTnT ,
789.3+1835.3pg/mL L, 44.8+78.9pg/mL ; p<0.05 ) , ZHR
OANAIBRZ T 2WRSHHE AT NT-proBNP 1 hs-cTnT 535!
%9 0.76 F1 0.78 ( p<0.05 ) , NT-proBNP ( p=0.02 ) #[I
hs-cTnT ( p<0.0001 ) KB SLIEEX , TTEHEOIE
R>10%MEBE | 5 EF , FRMETIS/NRIEEET
K. EVIFEMKFESREOIBR=10%NEERE

: FRIM M HF ZAREE NT-proBNP F[] hs-cTnT 7KF
e FEZERESX  E50IRRNEFERREE
oK. BZ , IXLEHESTHF NT-proBNP #] hs-cTnT 7GR
MM HF B PREARHHES R M T SR OB
2E,

Muresan L, et al. The Role of NT-proBNP in the
Diagnosis of Ventricular Arrhythmias in Patients
with Systemic Sclerosis. Iran J Public Health. 2017
Jul; 46(7):906-916.

mE

BR  ERFMRUESREY , NT-proBNP ZftziikE
FEO=ENREAENERZHRSY , BREENTE
B, FHAFRIBRIZITE NT-proBNP K SHERIHRE
AR ORKENFENTEEEZERXER.

& IR 2014 £F 1 BE 2014 £ 4 BEBGRET Cluj-
Napoca KUTFEIZETRESZ IS EULAR fRERNR SR
EAEIZHIAOIZESE 40 BIBBWANAR. BHET 12 S8
OEBERN 24 INREHAS OB EO RO EREE IR,
BTG ( E48 NT-proBNP KIENE ) | 8
OFNE , FREENE , MR X KNS XSS D YR
CT 188,

LR 60% MBS (n=24 ) NT-proBNP [MIiE/KERE
(>125pg/mL ) , 10 5|88 >100PVC/24h, NT-proBNP
KESEMRE (PVC ) B8 (1=0445 , p=0.006) ,
MLt PVC BB ( 1=0493 , p=0.002 ) , B

20 [A k= | Article Abstract Collection

31.

32.

(r=0.379 , p=0.021 ) ] PVC FZEFHE ( =0.501 ,
p=0.002 ) , 7E 24 /NS Holter (DEBE M B , NT-
proBNP IMiE7KF>287pg/mL FITFEEE 55%HIRBE
0 93 %R R LTINS ZH0 = M OB ERITETE.

£518 : NT-proBNP /KFRIBERL MM R MR IERE
DEREEXERIERE UERKERCH.

KH#IE : NT-proBNP 7K ; REMRMUIE ; EMOEK

o

2]

ChangKW,etal.Usingbiomarkerstoguideheartfailu
remanagement.ExpertRevCardiovascTher.20170c¢

t: 15(10):729-741.
HE

EYIRCHE SRS TOIRIS ( HF ) fIZHT , (B
BRE B RNIEREYIRSYIRIES HF RIEE,
B=EE  EREWTFSYIIES HF E1BH#{T 7R
XEMeR, XTX—ERNSEBFHAFE T HF i5
B . Medline HFARBEH—THSEH. FGAE
RRXERFIREL , AESEE ST2 {EHIES HF iafThRY
SRS, KSHARBENE T8N HF BENT
AR, HF RORDRFABSFOZME HF jayr ROEHEIEREH
W, ERTIE | BREREREYIREYIES HF j87
RUEHRAARZ | (BESRIAFI T B RN IR
FRAYIREYISREGE HF Ja7T 2UERY.

S48 : NT-proBNP ; BNP ; /(MESHE ; N 3Kif B BUF|
$RBK ; NT-proBNP 7K ; EYIREMIESITIA ; proBNP
K ; TIAME ST2 ; FESER

FelkerGM,etal.EffectofNatriureticPeptide-
GuidedTherapyonHospitalizationorCardiovascula
rMortalityinHigh-
RiskPatientsWithHeartFailureandReducedEjectio
nFraction:ARandomizedClinicalTrial. JAMA.2017
Aug22; 318(8):713-720.

mE

BEEM MR OH=IB (HF ) FEERNEMT
T RERITNEF. BUIRAFZIHETETR
WMECUKTREE HF 7% (18R "BS9riE" ) | BRF
—H.

BRY : ATHRE N RinfRAFIBARIA ( NT-proBNP ) 5|



SETEREGNESR HF BEMPF MO K
( HFtEF ) BeBERIaAREIIAE A,

Bit, BUS5%E - EREMRSRILOHTEE
RS SMEILATY ( GUIDE-IT ) fAE 2013 F 1 B
16 HZ 2016 £ 9 A 20 HEAEEEEFNE AR 45
ARt B TRIREN S hOIRRIRIE. AT RIREN,
FhEX 1100 5 HFEF & ( §3M5%<40% ) , B 30 K
NFMBKERS |, LAREEE HF =44 ( HF {EfzaiE
% ) BIPSE5 NT-proBNP {5 SAZRAS S BRI EE,

T BEWRENSECE] NT-proBNP 38 SHUSEIRE EHM
PR, SIS SRIEAIEE ( n=446 ) BZHEER
HF 597 , B2 IWEF 1000pg/mL #Y B #x NT-
proBNP, BEHEZEMIFENESE (n=448) IRIEER
TREYISRIMT HF P18 , ESECSIESENAT HF 19
HEHRTENEE L. EEMFEBEAPREHT
NT-proBNP U EFINE.,

FERRMEE | TERR[URBFE IR HF EhaiOm
ERTRARNEEER. ERENRELREES
EFTR , HF (EFREXE , FEERELURRCMER
ERMER . EEERMIERIIARE .

ZR  PRNREBENERSEN , 1T 1100 B8
EHH 8947 (PSR 635 ; 286 Bl , 32% ) &
INBEYs , FECA 15 NB  EENELEAREIRA
B, TEESSHRETEEYINSYIESE 14 BEE
(37% ) FEAIPERAE 164 BEE (37% ) (REXKK
EG[HR] , 0.98 ; 95%CI , 0.79-1.22 ; p=0.88 ) , E4PIR
EYHESENOMETTEN 12% (n=53) , ERFE
B35 13% (n=57 ) ( HR0.94 ; 95%CI ; 0.65-1.37 ;
p=0.75) ., BEZARNRELL SF] NT-proBNP 7KF g

LEICAIAERME © FESMBE HFEF BT, NT-proBNP #§
SATRBRENENEAEAAFLERFERBES
e
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Dai Y, et al. In-hospital and long-term outcomes of
congestive heart failure: Predictive value of B-type
and amino-terminal pro-B-type natriuretic
peptides and their ratio. Exp Ther Med. 2017
Aug; 14(2):1715-1721.

mE

B BUF4RAL ( BNP ) F1 N K ik AFRBRRT R ( NT-
proBNP ) 7K FAIIEI VAT RER BT FiFtZe M O %=
5 ( CHF ) FXIBE., #AT , NBRhiXLKER BB
WRMHENENEBNERE. BRIRARHE T BNP ,
NT-proBNP R HLLHIRIEES] , LATRU CHF BERIBER
FHKHEER, AfE Juntendo KZER: ( BAKRR ) B
IEMSHPR R A4 2 CHF (B EESES T AR
RMAR. AR IZEPNEME BNP 1 NT-proBNP
KE , HAREMEMRSYHIRRENE. FIEND
195 flBES , B 16 B (8.2% ) EEBHFETF CHF ,
124 il ( 69.3% ) FEPRIBER 14 N ABIXRISECXHE
N, St RIADITRRAEES  (REERRE
IEEEE , MAAER |, MiHENKRE RN C-REER
£ NT-proBNP/BNP th{EHIIRIZFRMEF. BNP , NT-
proBNP R EIWEEES FTERIEA ( p<0.05) ,
Logistic B3N ER | Z LR EBRATRINKES
BRIRIZIFUNEF. B . NT-proBNP 5 BNP [LU{E
BREERUEIIIERRRIER | IAMUXER—ER | 1
ATHGEEN TN HF SMENERENTS.

KA« YIS BRRUSKAK ; OBERIS ; FETER

Clerico A, et al. New issues on measurement of B-
type natriuretic peptides. Clin Chem Lab Med.
2017 Nov 27; 56(1):32-39.

mE

B BUFIHHEK ( BNP ) REREEHENNELR ES5T
AR NRIRENFISABARTIR ( NT-proBNP ) HBELFEIREAR
R FEEETARIREIFEME , BAE(IEEFRRE
EVMHF IR AR TN EN AR IREN
BREWARENETE. BT NT-proBNP BREHHTELF
BIDHTHRFELAR O D RIS ( HF ) B3 NT-proBNP K
TUNES ZAVRIEEIEMIRARER | —LAFEETR
EFEMERK NT-proBNP TR ZiE R BNP AT HF
BENEE. SIFEM NT-proBNP 8L |, iEMEKHER
BNP (RS H T AR EEAMIFIEEEFMIRRE

XHEHEE | Article Abstract Collection E b2
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3s.

B. BINE | JEWpiEMERR BNP1-32 IR BHHTE R M
TS MR R R SR S IR T EFRF USRS ERY
HERER. B2, Bal, IEREELZ it EEEE
BYIE AR 1B 0 BNP F1 NT-proBNP 3% 534 B9 53 #rs
fE . LAERafERERY AT FARYSEIe =7 A E AT KRR

GEEY, , R EERFR RN IS R KRS hA—P AL
1R,

J§#iF : ARNI ; B BUFISRBL ( BNP ) ; LCZ696 ; NT-
proBNP 7K ; EMIIRSMIESITIE  DIERIB B
% ;10 BRHERAES

Lindholm D, et al. Biomarker-Based Risk Model
to Predict Cardiovascular Mortality in Patients
With Stable Coronary Disease. J Am Coll Cardiol.
2017 Aug 15; 70(7):813-826.

mE

E& | BEERE— M OIAEESRTTNREE B R
( CHD ) BI45ER,

BRY : RARIFEF LR T ERSFNIR R ZEAITR
BEIME , UFFRETEMRSYRIREN CHD BE&ER
TRMHREL,

73i% - E—INRLE 13164 HIRAENE CHD BERIRIREME
BEHURIERAT IR |, BT T TR ARSI

T8, FHERZEE Cox MFREY TETREERS
MRIRARTTIRE, FELQECOME (CV) T, B8
BRI EBEERER. XEMER bootstrap 18
IE , FHES—TUARHRY 1547 BEEFHITINGRIGE.

R - ETNET 3.7 FHRE , 28 591 6 CV FBTHR
B, 3 MREENEYIRSYRE NT-proBNP, hs-cTnT
1 N->Kify pro-B BUFUSHAK ( NT-proBNP ) , =HULHAN

22 [N k= | Article Abstract Collection

$58EA T (hs-cTnT ) AREEIECEERE | tHEUHE
fhEMITSY IR EEEEESHIMENE. &2
ATUREEIEFER (A) |, EWESY (B) (NT-
proBNP , hs-cTnT FXZ EIEEEEERS ) FIRAREE
(C) (IR, ¥ERBFIINDENBKIERS ) . % "ABC-
CHD" #&EIYS CV AT EASHBIEE (HFESIIIF ¢
1E¥9 0.81 , WIERASISN 078 ) , FEEXENMEF
ERREERRIRIEER.

Fig | ZEEATUNEREY CHD BERY CV ZETIRH
T—MENONIER. BHTEETPEAZREINEYR
TUMIEAREER , BWTLUSZATET CV KRt 7E
IR EFIESERE, (BIFE5 Darapladib ;57 IRIE
TRERBRREERERRENE] | NCT00799903 ) .

KR : N i pro-B BURISRAL ; OAANISER | REE
IEEEREER ; KPEFT

Luedde M, et al. Heart failure is associated with
depletion of core intestinal microbiota. ESC Heart

Fail. 2017 Aug; 4(3):282-290.
BE :

BN : REEmMBEFAII5E  BEONRIE (HF)
RIFECEMARS , BILSFEFARara. REN
SR T EMEN AR ONRIBEBERMIRRIRE
WATRERIE. ARREERGRELRBEREMNEY
PAREFERRMTW.

FiENER | BIIWHE 16SIRNA EFEHTEEEN
7 R 7 BRI Sk B OB SR M5 ST
B9 20 O N RIBEERIBHMEDAE. BiSIGRKIFEG
NT-proBNP [ME7KSE ( n=20 ) HEFFHMMERSHE R
ODHRIBHOTEXNBHOLLR, RIBRESLRN
(OTU ) 5375HY Shannon ZHF4FEE ( RNEMARC
i) | HF R RREXERELE X EREEER
SHMEEL (Pnom=0.01 ) , FEUENFEFEEER
i HF BERoSHFEIREAIES. B-SHMENE (/MK
BZ M ) B/~ HE BHMMBNESEEESE (6
%0 , Pweighted UniFracv=0.004 ) , iz el 2Rt
R (CMM ) BONMAEE |, EZRBEKFEEMRRTHR
EHF&ER , A5 24 ERF0 Ruminococcaceae fY R &I
€. S , Blata ,
Erysipelotrichaceae #{] uncl, 538K FHIXSHRIELL |,
Ruminococcaceae SB7 HF fB &R,

Collinsella , uncl ,



37.

&g OHRIBEE B TRHEMEMASHIERE TR
VIR K2 imBmEriA T, FAINEIEREL | 53=r
PEMEYEHRONIRBRFIEHMRENEESS
=P

KEEE : 16S ; SHM | BEMEYE | DERE M
SEYIEE

Darche FF, et al. Comparative accuracy of NT-
proBNP and MR-proANP for the diagnosis of
acute heart failure in dyspnoeic patients. ESC

Heart Fail. 2017 Aug; 4(3):232-240.
mE

B : ELERFISEL ( NPs ) NT-proBNP 1 MR-proANP
ST OIS ( AHF ) HETERNE NPs fRRERIIE
BRI,

FEER  HIART 32 8E%F , ERE2 ARG
SIZEBI MRS IR EMER PRSI IFREEINE. NPs
2l AHF FORERAREMNEBEANEZETRCSR
THHTIRIGFNLLE: , LURIE NP RURRRE  INEEAE
gEmiB, BB, OBEBENEHETE , LUK NT-proBNP
REXE, £ 139 BBEFISH AHF, EEMIRE
® , NT-proBNP RUIZH#HEES MR-proANP AIIZHTIERE
B, ZETIRHEDHTRE , EEREK , BIEE
RERDERINERT , RESHEHRERS. R
i, ERAEFFOTHIRINE TR ST
ENTAEFTEERE. Sk, B, (OEERITHEE
TEURRKERX NT-proBNP &, 145 , NT-proBNP £J
ISHTMEES MR-proANP FETFE AN M EAEME.

#5180 : NT-proBNP F] MR-proANP XJF AHF B9FRIER
ABHESEERISIENENFRERR , BIELR
2. B ORESNESTRNEERES NT-
proBNP Ay fh 2 5] ATE IR & X ig P RO EH 1T LR
B9,

SK4RE) : AHF | IFRIZEY ; MR-proANP B ; NT-proBNP
K3 ; ROC #hi%%

©2018 IMPROVE MEDICAL All rights reserved
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Khan SS1, et al. Urinary NT-proBNP levels and
echocardiographic parameters for patent ductus
arteriosus. J Perinatol. 2017 Dec; 37(12):1319-
1324.

mE

B89 : shEXSERMA (PDA ) ERF)LHRER , #H
HEFERRR. B EFIMAK (BNP ) ERLTHER
REROEPERFEARFEI N Kiwmal R F K
( NT-proBNP ) HEt,

FIRL : BABRE T IR 64 ZHEKRE>1000 =R
PRI MRS, B OESEMIRRERS
ORNEFREEERNE—BHT, AEFONER—X
MELR NT-proBNP/AEFELAE ( pgme-1) .

2R . 5/ PDA (=39 ) HHEL , K9/ PDA BE
( n=39 ) NT-proBNP/A\EF KR E =T+ PDA BE
(n=10) (I (IQBE ) : 2333 ( 792-6166 )
vs714 ( 271-1632 ) pgmg-1 , p=0.01 ) , 3} 57 PDA
(n=15) (2333 (792-6166 ) X3390 ( 134-1085 ) pg/mg ,
p=0.0003 ) B J)LHTLE. WR PDA X[
(n=17) , p=0.001 EZINR PDA AT EEEE/N
(n=9) , p=0.004 , MIERH NT-proBNP/JEREFLL FIBEE
&, IR NT-proBNP/HEFKFESEHRR (p<0.0001 )
18X , 1B5 LA/Ao LUE (p=0.69 ) BiBIE SERIMAIE
EFX (p=0.06) .

it BN RERRBSEERSE)LRFH
NT-proBNP Z[BfFfEIEFEX.

Song KS1, et al. Ultra-Sensitive NT-proBNP
Quantification for Early Detection of Risk Factors
Leading to Heart Failure. Sensors (Basel). 2017
Sep 14; 17(9).

mE

OIEBEFN M ONVESERO RIS 2015 FiERK
1750 FATEL ( G2ERFETAZEY31% ) . IEUFEER
N-RImBAIFIRKEIPR ( NT-proBNP ) /K3 FHEMARF
EXFEGUOHTBNNKG. EAXF , HiERT—
P BB EUR NT-proBNP Ui ( us-NT-proBNP ) , i%
MR FEFLE 25°C THE 30 DHHREEIEIR NT-proBNP
MG B 7.0-600pg/mL, XX TR RIS
HIR TR , DNA SESHSINTT I AFRISA HRF S
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SEERIRARFE AT NT-proBNP RIENRIRS. TERE

16 W PR F0 E & BR 53 B /9 2.0pg/mL . 3.7pg/mL
Tpg/mL, RIFE 7-600pg/mL HEMEASEEINETRER
BUNF 10%., ZUHIESE T NT-proBNP A9BSR | T
AZRAR | BBRER , EPRMNNIERNTIR. 88
EF NT-proBNP /KRR RANEEHRE RN B iR
ELMER , BIREREDY 0.980-0.998, XLLERRKEA
us-NT-proBNP UK AEZ R MR A D XS IR R NT-
proBNP JUEAIFHL.

F 4277 : 9GDNAChip ; NT-proBNP K3 ; /() [ & &
7% ;OIS ; ZO=EEE

Isah IA1, et al. Usefulness of amino terminal pro-
B-type natriuretic peptide in evaluating children
with cardiac failure.Cardiovasc Diagn Ther. 2017

Aug: 7(4):380-388.
HE

BR  BAUEER B EMFIMELRIA ( NT-proBNP )
EMFHRREXFEAALERTBTIHERE U=
IBRJLE , ETPREEEREWEOERE. RKBAKR
FERIXUARRL  REEROORENEREEE
EERR, A SHEIEMZA NT-proBNP K5 LE
OH=IBRTERE , SRMARNEZERXE.

i BIRERIRBERER Ross tRERIZETON
RIBHYJLERIZE ( CHER ) RHAIJLE. WRASE
ETEICECRY) LEREMNIZFTIRSR. EEEIRIItS
AOZIHER , ERRSIIR NT-proBNP JURLER. £
¥ESHTERS SPSS ek

HZER BEET 26 BZHEBEEATRE  2NMBE 135
A 126 BEEILEFANEE, ZHEFHMK
NT-proBNP g 1137.10+1243.78ng/L , Xt BB 4H 79
578.00£665.08ng/L ( t=5.669 , p<0.001 ) , FEELNE
IBEREAITIMIE NT-proBNP BB S FRERPESDS
(p<0.001) , FEAZHETIIFMEZE (ROC) DT

20 [N xxEkEE | Article Abstract Collection

41.

(95%CI, 0.659-0.912 , p<0.001 ) , 903.15ng/L FYIIHK
NT-proBNP SHRBIFEE /DRSS TS S S Bl
79 73.3%F172.1%,

£he | UI=IBE) LIV NT-proBNP (EEES TR
g, FESHEFREOHRBEERL , EELOR
IBEENERS. MTIRRZSH/OI=IBAIILE , &
BN NT-proBNP /K, LUSEBREFE/ L/ I%=IBHY
BEFNENETIAT.

KA - OER=IS ; JLE ; N Kim B EURFISNARETIR
( NT-proBNP )

Yu J, et al. Improved early risk stratification of
patients with ST-segment elevation myocardial
infarction undergoing primary percutaneous
coronary intervention using a combination of
serum soluble ST2 and NT-proBNP. PLoS One.
2017 Aug 10; 12(8)

mE

BER | BAIBREUEM 2 (sST2 ) AANAHDHIER
SHMECIERIIODRIBEX  (BREX ST Rias
OB (STEMI ) ISR/ IMRIEIRRBIRAT. ()
s TR IRENRK T AIBST (PCL) RY STEMI B IN
i5 sST2 AR MBI RIS TR HIFIE.

737k ¢ BB 323 BIEZEEE PCLAY STEMI BEELEAN
A, ER2EREMRNAIIFE., FEERBMHA 1
FEEFAROMEFMMMEFMH (MACCE) |, BXH
OIMEFET , IEEER I ONAESE , JEEFEEHXFNER I
RENMZEERIRS.

£EE - YRS 59.1+13.1 % ( B 84% ) . MACCE
(20 BICIMETET |, 7 HIHEEEREOIAETE | 4 BIFEEL
FEMERR, , 7 FIRRMIRENINEERE ) RET 38 GIEE
(12%) . RERBFEZERE , Cox @ANHERSILBE
sST2 ( >75.8ng/mL EIY{E , KIEBFELL 2.098 , 95%
CI1.008-4.367 , p=0.048 ) 1= & NT-proBNP 7K £
(>400pg/mL , FHEEEMIBIELL 2.606 , 95%E(EXIA
¥ 1.086-6.257 , p=0.032 ) , TEIRIZFHN MACCE f9—
FH. 5, HBIFE sST2 KFESHMiE NT-proBNP
XFEBLEAR , MACCE RS L RS ( RIERBILL
7.93 , 95%CI2.97-20.38 , p<0.001 ) ,

4518 : FERJRATINIE sST2 B NT-proBNP KFEFHZ AT IH



42.

SZFR 1 2E MACCE , 1M sST2 1 NT-proBNP [Mi&7/KE
F=5 STEMI B PCI BEMEERMRE.

Krzesinski P1, et al. Echocardiographic
assessment and N-terminal pro-brain natriuretic
peptide in hypertensives with metabolic
syndrome.Adv Clin Exp Med. 2017 Mar-Apr;
26(2):295-301.

mE

HE | N KIBEURISBAEII ( NT-proBNP ) B2y
=Y R DBREIE., EREEORREER
AR BB A PR EIR A TF S, BRR
7 NT-proBNP R SRISFE , MESEREEITE
X, FEIRM R,

BRY : ZFAFHI B RIRIT NT-proBNP S IIEHCE
SEAGER OESHRIXRER.

MEISEE | IZARASE 133 88E (9B, F
HFRE 459294 % ) |, ZOF 3 MBS IERSE

(1HAf2H0) , HEARBSAMTRSETRE. E8
& NT-proBNP ZKFAIIIAIGARITMZE | il T 7=
HEROFE.,

HR 60 FIZHE (45.1% ) HHBEFOHERE &
& 41 40 (30.8% ) AZEEFIKINEEASE ( LVDdf ) 35
5 (26.3% ) £Z=RBE (LVH ) , # LVH BEHNZRE
ESHY NT-proBNP JRE , JTHETFE LVDAfEY, #H—
L OMERE , £ LVDAf B NT-proBNP 5[a]}F E'
(1=-0.38 ; p=0.015 ) FIIZE ( 1=-0.42 ; p=0.006 ) Efh
BX, EEVOEHFKRPERSIEHEX =046 ;
p=0.006 ) FIZEDZEREFEE (=049 ; p=0.005) , A
i , ROC BiZ3#r B7RTEIZHT LVDAFLVH ( #iZETRY
BAER 0571 ) AESE NT-proBNP K EEGRIFA
REUETISRM.

©2018 IMPROVE MEDICAL All rights reserved
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2516 - BRSNS NT-proBNP SRE A LAER AR
BEEANETIKREBETRASE FiEtR. AT , AR,
%8 NT-proBNP JKEJIZHT LV S AFREAYTN
VIXIER

Xign - EEOEHE ; mOEEFIKINEERERS ;| DO=E
K ; FUERSABK

Abdul Rehman S1, et al. Role of Salivary
Biomarkers in Detection of Cardiovascular

Diseases (CVD) .Proteomes. 2017 Aug 7; 5(3).
e

AHELOER (WMS ) HIBERIRS W , BOREHIREER |
A FETREMME. BEREFEDWH , 8BFENE
BEFMZH AR R RESE TR AR, B
EAER (MYO) | (OHBESER I (cTnl) | ER
BARREEE MB ( CK-MB ) | BETELYIES (MPO) | X
FUFARK (NT-1) 1 OMERR (CVD ) . WMS {EA
RIARTEIRRITER, proBNP, JMEMR miRNA, C-REIE
B (CRP) . ERESEEREE8 (MMP-8) . MMP-9 7]
MMP-8 BEUMEIF] (TIMP-1) . A=K B4, LATEER
X PRR T IXEHA.

KR - YRS OMERBFNZE  EAK ; &
%

Cao ZP1, et al. Differential expression of B-type
natriuretic peptide between left and right
ventricles, with particular regard to sudden
cardiac death. Mol Med Rep. 2017 Oct;
16(4):4763-4769.

BmE

AR ERNERFTORMIET (SCD ) FAbESA
HZE (RV) Zi&) B BURFIMER ( BNP ) FIERKIA,

HRARKI AT 26 GURTERAIHTTHE (£
fFR3iE)<30min , SE/SRT[A)<48h BFE/m 6h ISR ) . X
LRsflaESMERMMEOER (AHD |, n=15) F/ENZ
BHEAOIARTEEAEEAS ( M ONESE

n=6 ; FRIMMEOIER , HD , n=9 ) MNBOELEMGD
OIS (ARVCD , n=5) |, BRT EEHIERMR
BREATSFEROIEREAXR (C, B%in=6) .

RARKSE, HAE-RA4RG , RRARKF
(IHC ) FH FREZFTTIEMFR BNP ERTERHITRIER

XHEHEE | Article Abstract Collection E 25
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k. HC £RERAEANEKNE BNP At RER
& ; A , FECNARREIZEXE]. SXEREHELL
AIHD F1 ARVC/D S FET_RY NT-proBNP JRE B H1Z
N, BNPmRNA FiENNEEE /R , AIHD AEDE
( LV ) #1 ARVC/D 751> BNPmRNA HERIRIAIK
FREFE. SREMELL , AIHD 4 LV # RV Z[EHY
EXEEZE S BNPmRNA LR ERHBERARIE.
SCD &) l# BNPmRNA FUME7 NT-proBNP RE
& . AIHD BELAOEINREREAE |, M ARVC/D
BELUALIREAEAE, FRRNERIERIREER
BNP §995 FsiBE SEHfTE SCD HUR RO IEThAEH O
HEAESSERIEENE.

Amdani SM1, et al. NT-pro BNP-A marker for
worsening respiratory status and mortality in
infants and young children with pulmonary

hypertension. Congenit Heart Dis. 2018 Mar 25.
FiiiE

BiR - ATTHNLEREENSERE (PH) RHE5E
TERIOTNEER | 2477 PH RIS EERE OFNER

=

B,

7% 0 X4 2011 £ 1 HZE 2016 £ 8 B PH <2 SHIFFELE
JUFDJLEFH T EEERIR. #8XMERA Spearman F
BXEHHE. PTEFENIFEFEZEIMHEER
FH4RK Kaplan-Meier 472014k,

R 56 BBRET , ASHAFETRAR ; IFFEEA
MR AEXSEMAEIR., AENBEETEERE
BERGERIE OIS | IRF =S WBKRE (pCO2) BY
BN | pH BACERIEAE R R BT B 72 LU R (RAD
NT-proBNP B4 LTS ; BT8R T AEhikEERIZ54D
iafT | FFEBESHRI RVSPISBP (% ) LLEF] S/D L
=, NT-proBNP B HLFHES pCO: 2IEMEX ; NT-

26 [N k= | Article Abstract Collection

proBNP #[] RVSP/SBP ( % ) Y= ; §1 RVSP/SBP ( % )
EKERAD S/D LR,

510 - B4 LAk S E BRI T RIEM, NT-
proBNP 2R SHENNEFNTE TR NG BEMITEY |
F+E RVSP/SBP ( % ) LU= S/D ELERERAFIEINSET
RIGER DENEMRS.

Liu XY1, et al. Predicting cardiogenic pulmonary
edema in heart failure patients by using an N-
terminal pro-b-type natriuretic peptide (NT-pro
BNP) -based score. Clin Chim Acta. 2018 May;
480:26-33.

mE

BR OIRMERKE (CPE) 2—MEREBHERE
i, FERWRERE. R TXARRIGIERIE , B
N i b BUEFISRBARIAR ( NT-pro-BNP ) Fl—LARKIGAR
RRBEITLAAONRE (HF ) BEDAHI CPE 1244t
BRI TR

7% - ARFREAFMA 2011 F£ 1 BE 2013 F 12 B
EBRAYRLA HF B, 7EHEE CPE RAERIIHSZFINEER
& B3 7 —FETRIETF NT-proBNP AIFUI CPE A2
WrFs.

HER  HPN 269 GIBE ( FIHFR 7455136 5 ; T
53.9% ) , 279 CPE4H ( 80l , 29.7% ) FI9E CPE
28 (189 B , 703% ) ., %1 "I0iE NT-pro-BNP 7K

F>6980mg/dL" , " HME>170mmHg" , ">
T—.—‘>120bpm" ”u?u&:-é:q]ﬁg%" ”%m%%ﬂj(,%%
3", "SNYHAFIVIV' |, "Sigifpm" 1 "5

MERRKEEREBIHIR MERRKESZAEBR" 7R
W5 CPERFERX. RHT—MESXENICEZRAT
ETF NT-proBNP NFTEIF D RE , FIEREETN
CPE FSHAFR HE,



47.

£510 : NT-pro-BNP i RFERT AT HF 549 CPE,

KEEE « OJRMERTKAR ; OBEERIS ; NT-PRO-BNP ; i

Wei XB1, et al. Prognostic value of N-terminal
prohormone brain natriuretic peptide for in-
hospital and long-term outcomes in patients with
infective endocarditis. Eur J Prev Cardiol. 2017

May; 24(7):676-684.
]

EBE AT N Kinal B BIRIERINEL ( NT-proBNP )
SRR D RIERBE NS K SATE AR | R
AR AENEIRARE T,

F5iE N 703 GIRRMEONBERBE | RIBAR NT-
pro-BNP ( pg/mL ) FUSEN5> APU4AE @ Q1 (<258) ,
Q2 (258-1054 ) , Q3 (1055-3522 ) 1 Q4 (>3522) ,

TRE DA FHRERR AR —EESET A NT-proBNP
TEI7 XIS

HR I0NMBERERAILT. R ENRIK
NT-proBNP PUMUEUENN ( 258 1.1%., 3.4%. 9.1%
f1223% , p<0.001) , E—FHIBEIHEARN , 29 fIEE
L HEIFEOR, F2EETH] (46%) ,B3F
BE8H (57%)  B4ZFE 1446 (120%)
(p<0.001) , XIEEEHE (lg ) NT-proBNP 5 1gC [ B2
HEZ&MEX (=0308 , p<0.001 ) , BERRDITE
7~ , IgNT-proBNP 2{EBEEAEATH MR F ( HUELL
459 , 95%BIEX[E [CI] 2.45-8.61 , p<0.001 ) ¥1 1 5F
TETE (B 3.11, 95%CI 1.65-5.87 , p<0.001 ) ,

L5h , NT-proBNP XY FEEPIsE L RITRNIBE DT C-RAL
EH (& TER 0.797 L 0.670 , p=0.005 ) , NT-
proBNP>2260pg/mL XHFRMIBE R FE T BUsk4 /9 76.2% |
BEEBERN 691 %, Kaplan-Meier 9 #7 & 7~ NT-
proBNP>2260pg/mL FIBEETRETIREEE ( log-rank
test 18.84 , p<0.001 ) ,

£5i8 : NT-proBNP FHE SRR OAIRREE BB AF
— TR,

SKH#IA - NT-proBNP 7K ; BERMEDIIES ; 552

©2018 IMPROVE MEDICAL All rights reserved

IMPROVE REVIEW EZF38%-1030EB

Deng HL,et al. N-terminal pro-brain natriuretic
peptide levels associated with severe hand, foot
and mouth disease. BMC Infect Dis. 2016 Oct
19; 16(1):585.

e

HR FENFEDLRK (HFMD ) BN SFEHAES
X, MR SRR LB ONEE. N-KikE
FRFUSRBA ( NT-proBNP ) 27 MO IBAIEURAIF
FEEMIREY. AHFRIBAZEA MR NT-proBNP
JKIERHfRE) LE HFMD HFEEE.

Fik 0 X4 2014 1 BE 2015 5 10 BEKGAR 128 4
hEEEFENBEEMN 88 fIREFEOREEHT
BT, RARHEKRMZERE Logistic BIFHITE
EFRORIBIES. £ 128 fIf"E HFMD BEF5
#r NT-proBNP 7K, il Zid & TARHE DTl
NT-proBNP ASFTINE.

ZER  EHMEBEEEXEENSTESNTESR B
JRE 71 BER([LLELL (OR ) 19.944 , 5% BEX (A
(Cl) 6.492-61.271] , SNE M2 ( OR3.428 ,
95%CI : 1.186-9.914 ) , ZRSIMHEEL OR19.428 , 95%
, FREEZER ( OR9.084 , 95%CI :
3.462-23.837 F1 NT-proBNP ( >125pg/mL ) ( OR16.649 ,
95%CI : 4.731-58.585 ) ZRE5 45 BIATEEEE NT-
proBNP BifE/KEET 83 HIFEEE ( 1277613115 vs
1435+4201pg/mL , p<0.001 ) , NT-proBNP Iff R{E A
982pg/mL FRMIET-F , KEBE A T% , HRUENA
86%.,

CI : 2.236-168.784 )

2510 © M3E NT-pro-BNP KE{UFEFUFE O J=E
FEEFISE RIS AR,

KA REE ) FRAMR ; JT ; N- R
BRI
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FUERSRK ( natriuretic peptide , NP ) R—KEZAOMEFSHATAE. Heh B EFIRINAL ( BNP ) 1 N ik B B FRINMREHT
% (NT-proBNP ) 2 ERIEE—IRIONTISTRESUIENITGH. AHEERIER T — R SRR ERBENRA | i
BEXTHHAES (NEP ) EOSRRRIEMLE., SATERIEMTENEY , (EBERTS BNP #l NT-proBNP REZAX
R, (BEhR b NP SYIER NEP fELAIRMIZ — , NEP FILUKHEEE BNP [ERIEORIRIMASHIE | 4 ANP, BNP. CNPFURO %,

HERAIRIRE ORAGIGRIATT | B EFEDHIHERAESTEERIZ0Y) |, AIfERE MR NP RETHS. TFUERETEE AR,
BEESHETL NEP FEAR(ERRI NP 35254 , XA TIRIHAYEE N OEREaT mRTAIERE,

ZR , AL T NEP FRIERIBA I OREMIRSHIRIE N | $R97 proBNP, BNP #1 NT-proBNP ZIERIHERR , FIEHHATH
1% Lm L BNP KR IRFIRIREE | thASEAMSIHEAGNTTIE R ERE SRR ERIRIL T B8, BT NEP 7 NP YR (AHE
EfFRROREETRAJEBHTEIAIR NP ESHAIEIEAFIRIEEIRF RN , NG NP RSREOSHNET LAIRN NSk,

FMEBAESTE L B RERREYWNE. ST ERMEMIESIENX

wE

B= : [REALES (neprilysin , NEP ) B—MRESHZRITIESATIES | SEFEESMEYREESIL. IHEABSHIRYISIEFIR
$MAK ( natriuretic peptides , NPs ) , MAIERINAAR DI EF S IEAEMFHEZATRTINER. IHBRHAES RS FINRIERPRK
REEBE O BB ATRERYAr R, &I, EUNRBIRRRIEHEES B BUIFIRMAL ( BNP ) 8 B B N RimFERIFIAR
(BARBIA ) (NT-proBNP ) | 3°-5"EABAERSERR (cGMP ) . LARFAIANME NEP fEAEYIRSHIHTHIR | FFEFRXLEEY
IR DR P RIFRUMN B TIR B

MIZ : 323 NEP #1 NP FUAEHIFIIRERTITIE. REFREFTEESHGEMA | [B@IHIH NEP EHHRKREER-MERK

=-EEERIZRS (RAAS ) FEFUERSR(ER NP &, A ORarPEEHRIEERMAIN. SHPH NEP AL  BYERE TR
& NP RZHCRIET NP B TR EBERVE SN, BiH NEP EHS MO SRIBEIEFREESEREEREN. B &

17 NEP JEMAGETIAES |, M5 BNP/NT-proBNP/cGMP (RERBEMERAIENIREIHHRINFERHUNME. HEANEME NEP fEA—
MR O REYINS IR — L A0SR,

B ZERARET NEP (IS | 155IEREET NEP XJ NP JETRIEA. NEP 33 NP BB ERIRM 7O BIRmiaT i
%l NEP BEiEMEX—SRIRRIGIEME, TR T SRifeOB&Rm AT -1l% NEP BEEMER(EH NP iEMHRYaTSRIE. ME | F()
HIHE TR NEP RIAIR | BIATAE NEP {EAEYIREHIRIATRENE.

R4 - Clinical Chemistry 2017;63(1):108-115

{E& : Chen Y and Burnett,Jr.JC.
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AHERKES ( NEP ) H Kerr RESFEER SITM/NERI
REFERI , AP EZERALIES ( neutral endopeptidase ) B
BXMEAAES ( enkephalinase ) ,

NEP B9&E¥IES AR NEP A9HDE]
NEP B4

NEP 2—FHKIHESEEIE  HIBUSFERN
90kDa , SEMWEEMNAMR , BN+ NEP BEERT
. EXREMBFZE , NEP 2WHBEBLME ; TEAR
KERZIA , NEP EREEFYI LA 6 MREREETRR.
NEP [EF 42 AATIEERI M13 TRNE , B—MERAIRA
N RimgEHgE, —MR—RIESERE. F1— K8 C Rimdl
FESNEEERY. EEEMEAIRAIT NEP ROARRESMAKIE.

1E2.1-ARIDIREET , A NEP JHISMEMIE ( 52-749%a ) 5
HDHI5 phosphoramidon £5ETEFRISHIERAESE , 187~ NEP 74
BN A 2 N SEERNITEENE , EME— aEET
RIRAIFME, NEP SELERADIEE MR FIFE 3000Da AYRERT
BRI T 2 99 Tk , AL T ANSIKIEIEEMRL
. XEITERDFRRE T A ARIFIERENAR | EA0RISSHR NP

(DNP) . cenderitide [CD-NP ( —Fh ATi&IHYE 37 NEERR
REAINP , AR IIIARIAA C B NP (9 22 M ERTRE
Sixizeik NP C R 15 M EBREEMENREER ) 1. MKk
S AIOE NP ( MANP ) NZ NEP EUAIRIFIRYI.

NEP #1 NP £

NEMZRIRAESRE | NPs WERATERREHA IR
. IKFHEFMERSSAREEDEE | XEREAITFEX
NEP #DIFIR93E , BILA NEP #DHIFISRIZFHARES NP iR

NEP Rl

NEP T2 FE&FMAR , BFE. Bb. K. Ok
BERR, BEENR , ESARTER NEP B lEHiRdtiT
£F  KUBERESRFEMRR. NEP —MXBEEERE
ALARBHERSMEYEESIK (R 1) . AXIMEEX
& . NEP SOMEMSIERATEREAEXME , 24 NEP 33
XL RYIRSET XS T IR T ARSI I EREE.

NEP 7EB/KIMEFREL (540 : Phe, Leu, Tyr, Trp) RUSE
MZMHESER , BAEEIIIE] Gly3-Phed SETI/KERANHERK , FT
LA A e O RHERAES, ARI TIESEHERIRINAL L |
NEAITTEEEH NEP RUIaTT PREXBIER., ARERILE
£, AE NP ( hANP ) B A2 Cys7-Phe8. Argd-
Ser5. Argll-Metl2, Argld-llel5, Glyl6-Alal7, Gly20-Leu2l
0 Ser25-Phe26 , HHLA Cys7-Phe8 AEENEIUR., A BE
NP ( hBNP ) {552 Metd-Val5 ] Argl7-llel8, A C B
NP ( hCNP ) &I £ 2 Cys6-Phe7. Gly8-Leu9, Lyslo-
Leull, Argl3-llel4, Serl6-Metl7 1 Glyl19-Leu20, =—#h
NP, urodilatin (URO ) , ATLAZEHES ANP {0 IEAEE

FZB% URO B9 ANP B9 N Km0 4 4> AA BIf§E8 URO BN
FiBERR. T ANP #1 C-E2 NP ( CNP ) ROFFIREEHINI(ESS NEP
FIE@IITE Cys-Phe LA EIM SRR,

[ERYETT 5k, Sonnenberg ALK T A NEP F1¥E5 EZ RIS
RIBEAETYD , LASTEARR, ANP RO EEPEARES (rANP ) . ftB(]
#ZIE ANP @IS NEP 2% , 47 5180 S RIEREHE—0
FEKEF. B, WIS HEISIAS NEP 2 NPs IFE
PEFRES |, FEBIEXT ANP, SEFAERYUNGE SRR SR ANP



PEARTELLE | 1125 NEP M7 candoxatrilat FISKE NEP i
FEEVNE SRS | fESEANP [BEEETER. 5 NEP
HEERPNFESHT N, AELIHGIEEREREEES
5 hANP (CSIF0EMRNEERE. B—F NP, CNP, B2
NEP $HZAIEY) , NEP BEfsE hCNP {RIE[ERR. 18/ , BNP &
DNHCH NEP BOBERRIER . PRIMELEILAIA NEP 5 hANP,

hBNP ] hCNP HEFE , IE/SHI hANP, hBNP F1 hCNP
HEIHZEIES BIE ( Kea/Km ) CNP 7.85>ANP 5.12>BNP

I NEP JEE

EFFRHA NEP MDHEIF] , HiBid NP FI5E (SRR
REEE (cGMP ) BRHIEBAIFIRFIFIIER | fSRIEE
ST HES (HF ) BN T , PR ANP #1 BNP B9R
BN, 20, BAIICIEERE |, KEAOBR candoxatril AP
%I NEP SEMSS | TEE T NatHEMR /D HOBIARTIE | BT
ANP JEM |, FHIDH T EERNEK. EEEOREERET
NEP 35 candoxatril BN %% ANP 7K SEFHEHEFHF0IF]
FR. Bt , NEP ISR LUWEERORATT AN FEHEHE.

BEENR  £T NEP NIFSRYZEEAMEEEMHE
WETAFMERIEK | 1% NEP AJRE2SEAREIER. i, &

©2018 IMPROVE MEDICAL All rights reserved
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=

53, HAEFARMEIRET hBNP 2 NEP NAREY. BiR

. WiAZREY) BNP X3 NEP (R EEHTME. M , Rk
FEMSEIIFIAZE BNP (BZERLL BT, S BNP i
SHMEREIRYLERZE(L , URO 5 NEP HEFEFEHT , URO By
FEFRIRELL ANP [#fREREEYIEIE. 7£ URO F1 hANP 5
NEP —#2iBBHISLIE S , URO {HSTBEEBOMRME , MAEB
73 ANP [, IXLHEHIERTREATA MR THAIMET | BIFIR
$9BK (NP ) ATBEIEFEXSMA NEP BUiATT IV ARIEIER.

i

3B

R

7RISR AR R M EBREN R ENTE
A0 NEP 4 , T NEP EfHtEE 3%, NEP fIEIRY | 455!
2/ F NEP IR sEiEI/ O B s i AR IEAI T 88
t, 5IR TR O=RBEFER NEP {IIHITEREN.
Eitt , EARKBETFRE NEP IETERNENHARERELE
f9. LeHh, NEP (tBEFRASMM EEMRER MR |
CD10 ) &5iMEAIEENARIMEREET , XIRHT
NEP IEERIZ BT , ROBRETHE thae (R et iR R,
Hi5uaRER , NEP AiGI/ N A LSRR | BT RS
B ERENEE. b, 33 NEP SEMEAGDEID T AER I i
ERENEEERIXG , thFEEERE.
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EUFEaTTRIEHREER NEP
IR IEDE] NEP

BEERF NP 2 NEP {IHIRIEERMATAIR | XI NP &4
FHTZRR B /IEEN NEP {EIFIARAESR. WE
1 Bz~ , NP SB[ EFRF S EBRIMUBESZ(R A [pGC-A | FlARSR
BKZ K A ( NPRA ) ]%0 B [pGC-B , FJER$MWBLZ Kk B
(NPRB) ], BITEIE cGMP I FHES@E , NP N8 Z
MEZEMEEIER. 1251, NEP {I4IESIEE T NP B4
YIEFS | 40 ANP, FESH-MEBEKEK-FEERS (RAAS)
FEEENRELR MO NFRS |, NEP MHAHERZERR
WFOIERR. B2 T |, 7 RAAS BB E LN
=B+ , NEP {IHISRORI S ERRRIIESS . MTEERATTLAR)
HINRENDSE NEP FERAHDE RAAS, EABRHARF , 1B
BIRIEIE HIER RAAS RIEEM |, NEP DHIF candoxatril 13
EINTEAIERKER I (ANG ) iRE, FEARMEORS,
candoxatril J&f7 EJIENN ANP 1 BNP , $EANFIFRFOFIEREN , b
EXLEZIRISNRME ANP ROBIRIER, &5, BAMKH NPs
IREENNH B SR SIEE | (BREAZEOEZES candoxatril <
BEPHE S MAIRIELES , XSESIS M ORP MR
£—5, B) NEP {5 RER FRVFIEEEE NS , mxgm
RANDFHTHE,

NEP {IHFIMERAER 1 BZFIMIERERS TRITRDH

BT RAAS B EEEIRES NEP IS SR ERLAR
MR EEIR ANG 11 fEE NEP HDHITIEMAAIM , HWT
NEP I SMERKER | BZ{K (ATIR ) BHRIEBIELIN
EMHIRES. Margulies FAESLR M ORPHIAT BIE
HIRERECIRESHNEIR ( ACEL ) SRADH) ANG I, BEEIE5E NEP
HHIRS B NBRIBITER ( GFR ) FOFIBRINAI(EFIER. L5,
ANG Il FYSRLRZ5IHSS 7 NEP MEIRIER. &9, AMIAT

32

1BKERTEEE NEP §1 RAAS BISRRE , FT4 T MMEBAESEIR

(VPIs ) , VPI ZESFLMK, ATERY omapatrilat RE5EHY
NEP #1 ACE D7, iX—#Z5REATES NEP {DEIFTAEN
SEEERHDEIER , FTEAE ACELs tERA(EHE MRaH
HEER  HFEEEREMOMETT SRR, SAT . B
FIEMKMREWER | LT XMZRIGRR A,

VPI SRIBRIS —FRIGEEZE NEP I SMERKERZAMH
WHVES. 5 ACEIARR , MERKEZMAMRHEF (ARB) &
SEREMRAE |, BEREOAANS TS VPLEXNME
kb, B, HI T —XHNEY , B45ET ARBs fll
NEP {DEIFIRIVER | IXFRSTEYZ R AR D I & R KRR B
WHEBABED IR ( ARNis )

LCZ696 ( Entresto ) 2B RIIGKR EFRFEHAT ARNis , FRift
EEHLERT AT 05, LCZ696 2OREIR , BEESEN
SUBRESIRM 1 ¢ 1 UFIRIME R 1 BUSK (ATIR ) fR
THIER , BEEESEI AHU3TT (DEXF ) MOIRME NEP
WHIER | BE AR |, BaeREEEERD. &
McMurray & ARIBRIEH BIE A X AY PARADIGM-HF {36
i (n=8442) , EFRMOEFEEAGOREEF , B LCZ696 5
RABERIT T HUA AT, BT LCZ696 BOERINMERAL |, 38
12RELE, SENETIE LCZ696 TERHEOSEFETFHYEi=R G
FSEAFHAREF,

ATigiHH9 NP BEIFIR NEP RIPERE

XX NP €13F ANP, BNP #] URO, ZE4H ANP ( RiZfth
iE ) fIE4AE BNP ( REAMHK ) ERIVERTRMOTIAT,
URO ( ularitide ) B BIIEE 1T I HAIE AR 3& ( TRUE
AHF ) . EF Nes 9EWE (B 1) , ATRIF NPs
(designer NP ) S ELF AT AT SFOMER. it
PRFILBIRSS. Designer NPs RITBUS R TEAH) , BXY
NP UEEBFFIBT 7 RIS, ROERMESEER
BSREFEEHESNEHREYSFHIIRE NPs , HigfT
TEFBMAA NP , RITEARENEREERE. 5— 1 BiR
EIRITHXY NEP S EHEHIAY designer NPs, FEAKHARS ,
designer NPs HU48Z9SRAR 2 TiEST , FUTARRBEREOMR
FUIEL,

CD-NP ( cenderitide ) 2—F#rELAY 37 NEERRFRENIR
B9 designer NP , FRRSAA CNP A9 22 N ERTEE AV
5 DNP C-FKimd 15 MNEEBREERMEHM. F—X designer
NP {RERY CNP i&iZ pGC-B NMSRIMA SN, FUIBBEFTIG
AAEFF venovilatation , LUK DNP j#@id pGC-A NN SHIFI$HAN
FRIEFAMEEEMIDEIER. EEAIR . CD-NP MO IR



HHMmEETISEIER , S5 BNP HELL | 8SRIMARAF 4R
HFZH cGMP, {KIMAFRELIEER CD-NP 2E—NMEER
FIETEEBBLE pGC-A 2R pGC-B Z{RRI NP , HEMIZ
EHKARAIEESILL hANP , hBNP 1 hCNP &3, EIEERX
B, BBKiENE CD-NP RPRTEGEMISR cGMP , FEBFA. 7|
FR. 1 RAAS, iRAROERIERIERH EXSIE MR/,
5 BNP ( 5PE3ZRK ) 48EE , CD-NP #8017 GFR , FERIE
REZFET BNP, EREBHEEASTIOIRF LN HETKID
BESZIRAGREL T | CHAERE CD-NP BRLET ORI
TEKINREEENRE. ERENALRZHAEF , CD-NP B
N7 FRANMAR cGMP RE |, HIFIBEEER |, #5SHIERFOFEHER
REL, RSk E TR . 2011 83 B, CD-NP 38
T FDA FHUEBEEIC , BRIEEHTEHN SRR ORE
FHHAERR T ERARY 11 HBIGPRIREE,

MANP ( ZD100 ) RI§RIZFTRITHIRZEEER pGC-A
SEGER , 2B ANP 19 28 NMEEREEE CRIRMEE
—ER 12 NEEBRAE AR, FEEFEAN
TR FS AR B M ER B M E M O R AR5 |, MANP
EbRSA ANP SRAHBAH BB FEIBAFI RN, R OERIE,
EEEERAEIFIREECER, XY EHERFIRAT s
FHEZEHHT NEP (UBEMRIER. & CD-NP —# , KK C
ImATBE Sl MANP (XY NEP RAERSURME. RITSTR T
MANP SFEMB IE AR AR RE M S MAEEEAY 1 HAIlER
i, BRMS , Chen IREEIRETBR—RE TS
MANP A B TRE M R M E B A SE ERNET oK | SHERHs
£F 24 /AT, MANP 11 GFR FOERHEM YR At 051 7 B E
B, EFEZERNZ A TREMSIERAT | mEmE
HEMESOE. TR, OIEEMEMSRERRGEINE
X, FilA MANP ATgER—HMiaTTilS | BIYEAERERY pGC-A
SREGER . FIRT X AER R NEP AOREHE.
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NEP RE{EAUCEEMIREDRITHEME
BNP §1 NT-proBNP {EJ3 HF RIEITELD

BNP #1 NT-proBNP #/ 32 MRl St LN RIBAIEHR
. Maisel REREEIRE , BNP (RN E R BT HEsHE
IREMFREEREERE OH=B, H— PR EMRIZH
600 2 ¥ IR EHEBREAIFARIBE T NT-proBNP X LA HT
f/i{E. BNP # NT-proBNP 7FEUERFHEGRANTENE |
KRS, HiERHEIHER KPR B RS TR FIARRAIE
BEx.

VEFIBIEEIR , preproBNP ( 134 NEEFETEE ) #INT
B& proBNP ( 18 NEEBRKEE )  AEHEENELDE
(furin ) BRZ2RBREEEE ( corin ) YIBILAF=ELEYEM BNP
(77-10832 NEEBLIEE ) FFIEMHER NT-proBNP ( 1-76 ,
76 NMEEBEE ) (E2) . BNP 2—H pGC-A ZRHIEF
FretEB(5F cGMP , FESSEEESER. NT-proBNP £
EWMF ETEMHEARS pGC-A ZRES, AR+ BNP ¢
SEHENKRIE  MEEAILRKS BNP B EEREMEEFIER
SRRE(ERRTUERER. NT-proBNP L BNP BiSRE , AR
{REERTAER. IEHEEZRAT , BNP/NT-proBNP RN TS
MEBUOEZEEEES. Vodovar REFSIRETHEEMNL
proBNP BT EMER., ERMOHNFIBF , proBNP IFE
HUEINSERR EREZIRFEELL proBNP RIRMY , HFHEMER
BRI T RS MERY BNP, 18/ , 18O proBNP 97
AFIRRRUEINSCAR E 2 SHEEML proBNP FIRERL , M/E&EHE
IRPUE N4 QE R OESIX BB TAME |, SHERHES
AYDEMERY proBNP SRE TR, ALt , WFattskigtO=E
& , BNP 5 proBNP RO NMER i R ERLHET.
BARTRHEDN |, 5 BNP IS | St OFEL  ERHORE
& NEP {IHIFIER , HESHSWOEBERNEGEY
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ETERY BNP IREIEN ; EREEH O RBERATESIRE
HIAEEEHDTENE proBNP , HXY pGC HUBIEEFRE. XERGE
AT ANP (EA—MEIEELORTHNESRY  AEMOR
BE KA proANP TRZHEEL , proANP F1 ANP BEHEBIE
pGC-A RYAEHNEM.

OERRY “BNP HFig”

T M3 hHEE BNP B2/ N OENERED TS
¥, Hiar st A EIRE , RE BNP FHKILGARET
ORBENOFER  BAITASEINA BNP REERLEFE
M. $WFZKHEBBLAR MEWLE. FERARIER ARSI
RS BNP, NT-proBNP #[] proBNP #1377 ERA ST .
OREPRNXFR "BNP {Z18" SR TEHHRE. XETFEX
B8, BaERE K7 AR RS R 4SS proBNP 1 BNP
REERFY) , FEREEIECNZEIR S BNP BER
MRS proBNP, Fitt , NARTRIREHXFIEIREN
ERT—ENFEEGLEYEEAIRE BNP FISERME. A1)
SCRESERTIEBRBIER , AORBENMEF , REF
MIE] BNP SARMEGRESN BNP, ENESES , AFEm—
FRELRAES IV #0 NEP IXHERIEREESAIKARIER , BNP 723K
FRRIRERIEARFTY). BEHI proBNP [EATBER AT LESEL
proBNP FEAEISEE |, FEES T proBNP I TALJ9 BNP , F[I/5% BNP
PEARIMEE, $A70 , ROZISHAYZ | proBNP REFHIELE pGC-
A B9 proANP , proBNP 2 pGC-A FIARRIENH , X5&ET/0
EEERAEIRER proBNP ({FREZINELREN TIERI—F
DT,

g0 ERmA | IXLEEFFAFS NEP BEREAR ANP, BNP , B
NPs 88181d pGC-A R4 cGMP B9HEE. MORBEER
NEP fPHIFIF0 M &R KR Z AR MR EINHIER , B
¥ BNP jREHEE NT-proBNP /TGN, EFIRIEIA , O
REE BNP KFFAEMAENRRE , FRR—MEEEM
HYIFIR/FERAVES. AT, NEP IIFISEAT BNP IREEN
SRR ERR —E8Y. £ NEP IIHliaTHAE | =1
ANP 1 BNP #{RIF2 TR , Bt , ENIRSBE6E «GMP
IREBREZIEIN. PR cGMP RIIEINRAR T NEP fI 2iEid
100 cGMP S 2T EESIKE EFAIEEL., it , NT-
proBNP By NREAZRE /94K NEP FlEfZ | MEXS NPs/cGMP A9
EMRRMEN—FMES | BOBED TR NP 5 RIEERAT
. 5, B—MRIR | Entresto ATRERIENN NT-proBNP #

proBNP RUBEEAY, , SE NT-proBNP jF/>F1 BNP Il £ {&1%
M. Packer ¥ ARIIREMTIESZIF T —MES |, RBIRIZTE
NEP ##l;4778il& BNP, NT-proBNP LA cGMP {8 , ATl
TR ORI TR LR AT F RRAVIE AR IR (RSN,

BIiEME NEP fEOSRETRNINE

REMAREBELRRT NEP B —fEX , BIaTaH
NEP , HEEETFIRINREF. SEESH NEP 2 , AIiA
£ NEP {BEEESHHMSIREN. A Aviv EABTHIIG
F , FRARBEBENZEIREHFEAEN NEP , HiFHS
EI NEP H#DHIFHDE] , B2FIRHEE.

RIIBREAANE NEP SIORNTRERBEX. Bik
M= , EERERMAEA NEP SRESAFKE ORIERA
X, BEAEREKTF NEP FIBEAEOMETET S ORERR
NUEREEST NEP KFRENEE. £5—TRBSIMSE
RORMRT  REREWREAENE NEP RES DRE
BAl/EE - Z AR BE XK. ARNBRERENNIESE
BETEZARRIEX , AIERIRREREFEr—
H, AMALEYE NEP 2EZ— AR ORREYIREY
EENMAE, B2, M3EAENE NEP ZERERNOREBM
Wigrr , (BEEAIRRTINBEREER—LHR.

LSk

NEP {0F0 NP jafy BERK ABH LU RIAT R,
LCZ696 ( Entresto ) RIRLINSZHF 7IXHERIERS: , RD NEP D)
XA RAAS iIHIEEE SRR |, FHEei#(KERA NEP fhH5]
BRIXEE, (B2 , NEP &4 7 IREIBA , FEHE
M. B—HAEIE2EFMS NEP [EEH NPs , AIREEEB
8, BNP #1 NT-proBNP 2O FIZHIIISAREE MRS,
HRMZMIEESSXERNLES |, B) "BNP 1H8" B2HAE
o TUESERY , BT proBNP AUSRE 2 R MRS 3R
BNP iRE# St ( BNP &8 , BT BNP RO ) . EBE
B2 . £ ARNi A7 HA1E) , BNP iREF] cGMP iREF1T1H
0, MEES NT-proBNP JRE TFE , IXANRINSZIFER BNP,
NT-proBNP #] cGMP ZEXEAPIREAIRIES: ARNis BUETT .
=G, 1A% NEP RESORERBNIEEXFEEMAEHFE
HFEEYNED. A, EXSOSFUIMNMES R , &
EH—SHR.



Biochemistry, Therapeutics, and Biomarker
Implications of Neprilysin in Cardiorenal Disease

Yang Chen'?" and John C. Burnett, Jr.?

BACKGROUND: Neprilysin (NEP) is a membrane-
bound neutral endopeptidase that degrades a variety of
bioactive peptides. The substrates include natriuretic
peptides (NPs), which are important regulating medi-
ators for cardiovascular and renal biology. Inhibition
of NEP activity and exogenous NP administration
thus have emerged as potential therapeutic strategies
for treating cardiorenal diseases. More recently, B-type
natriuretic peptide (BNP) or N-terminal-proBNP
(NT-proBNP), 3'-5" cyclic guanosine monophos-
phate (cGMP), and soluble NEP as biomarkers have
also been investigated in heart failure (HF) trials and
their predictive value are beginning to be recognized.

CONTENT: The biological functions of NEP and NPs are
discussed. Enhancing NPs through NEP inhibition com-
bined with renin-angiotensin—aldosterone system (RAAS)
antagonism has proved to be successful in HF treatment,
although future surveillance studies will be required. Di-
rect NP enhancement through peptide delivery may have
fewer potentially hazardous effects compared to NEP in-
hibition. Strategies of combined inhibition on NEP with
other cardiorenal pathophysiological pathways are prom-
ising. Finally, monitoring BNP/NT-proBNP/cGMP
concentrations during NEP inhibition treatment may
provide supplemental benefits to conventional biomark-
ers, and the identification of soluble NEP as a novel bio-
marker for HF needs further investigation.

SUMMARY: In this review, the biology of NEP is summa-
rized, with a focus on NP regulation. The degradation of
NPs by NEP provides the rationale for NEP inhibition as
a strategy for cardiorenal disease treatment. We also de-
scribe the current therapeutic strategies of NEP inhibi-
tion and NP therapeutics in cardiorenal diseases. More-
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over, the discovery of its circulating form, soluble NEP,
as a biomarker is also discussed.
© 2016 American Association for Clinical Chemistry

Neprilysin (NEP)? (neutral endopeptidase, enkephali-
nase, E.C.24.11) was discovered from rabbit kidney
proximal tubule brush border membranes by Kerr and
coworkers (1).

Biochemistry of NEP and NEP Inhibition

Biochemistry of NEP

NEP is a zinc-dependent membrane metallopeptidase
with a subunit molecular weight of 90 kDa and contains
glycosylation sites (2). NEP is highly conserved among
mammals, with strong similarity between rat and rabbit
and only a 6—amino acid (AA) difference in sequences
between human and rat. NEP belongs to the M13 sub-
family of neutral endopeptidases and consists of a short
intracellular N-terminal domain, a single transmem-
brane helix, and a large C-terminal extracellular domain
(3). The enzyme active site is located in the C-terminal
extracellular domain.

The crystal structure of the extracellular domain
(residues 52—749) of human NEP bound to the inhibitor
phosphoramidon at 2.1-A resolution revealed that extra-
cellular NEP exists as 2 multiply connected folding do-
mains that embrace a large central cavity containing the
active site (3). The selectivity of NEP substrates limited
to 3000 Da (3) probably results from the molecular siev-
ing function of domain 2, which restricts the active site
access by larger peptides. This may partly explain why
larger natriuretic peptides (NPs) such as dendroaspis NP

3 Nonstandard abbreviations: NEP, neprilysin; AA, amino acid; NP, natriuretic peptide;
DNP, dendroaspis NP; CD-NP, cenderitide (a 37-AA designer NP consisting of the mature
22 A form of native human C type NP fused with the 15-AA C- terminus of dendroaspis
NP); MANP, mutant atrial NP; hANP, human atrial NP; hBNP, human B-type NP; hCNP,
human C-type NP; URO, urodilatin; ANP, atrial NP; CNP, C-type NP; rANP, rat ANP; cGMP,
cyclic guanosine monophosphate; HF, heart failure; AB, amyloid B; pGC-A, particulate
guanylyl cyclase receptor A; pGC-B, particulate guanylyl cyclase receptor B; NPRA, natri-
uretic peptide receptor A; NPRB, natriuretic peptide receptor B; RAAS, renin-angiotensin-
aldosterone system; ANG I, angiotensin II; AT1R, angiotensin type 1 receptor; ACEl,
angiotensin-converting enzyme inhibitor; GFR, glomerular filtration rate, VP!, vasopep-
tidase inhibitor; ARB, angiotensin receptor blocker; ARNis, angiotensin receptor-
neprilysin inhibitors; FDA, Food and Drug Administration; NT-proBNP, N-terminal
proBNP; MS, mass spectrometry.

X#tEX | Original Article Reading [8] 35




Table 1. NEP substrates and their biological actions, clinical relevance.

Substance P

Bombesinlike peptides

Substrate Biological actions of key substrates

ANP Induces natriuresis, diuresis, vasodilation, antifibrosis, and anti-RAAS.

BNP Induces natriuresis, diuresis, vasodilation, anti-fibrosis, and anti-RAAS.
More resistant to NEP degradation than ANP or CNP.

Urodilatin Induces enhanced renal effects with vasodilation, antifibrosis, and
anti-RAAS. Less susceptible to NEP degradation compared to ANP
or CNP.

CNP Induces vasodilation and antifibrosis. Highly susceptible to NEP
degradation.

Enkephalin Opioid receptor agonist, induces analgesia.

Proinflammatory peptide, induces airway smooth muscle constriction.

ANG I Induces vasoconstriction.

Insulin B chain Part of the insulin chains, controls blood sugar.

Endothelin Vasoconstrictor.

AB Substrate of AB polymer. AB degradation reduces the risk for
Alzheimer disease.

Bradykinin Vasodilator, induces vasodilatation of epicardial coronary and

resistance arteries in humans.

Stimulate the growth of small-cell carcinoma of the lung.

(DNP), cenderitide [CD-NP (a 37-AA designer NP con-
sisting of the mature 22-AA form of native human C type
NP fused with the 15-AA C- terminus of dendroaspis
NP)], and mutant atrial NP (MANP) are poor substrates
for NEP (4-6).

NEP SUBSTRATES

NEP is widely distributed in various tissues, which in-
clude kidney, lung, brain, heart, and vasculatures. Impor-
tantly, the kidney is the richest source, which was iden-
tified with the use of an NEP monoclonal antibody in
porcine renal tissues (7). A critical property of NEP is
that it cleaves and degrades a variety of bioactive peptides
(Table 1). From this perspective, NEP has high relevance
to cardiovascular and renal regulation, and understand-
ing the modulations of these substrates by NEP is critical
for understanding therapeutic as well as diagnostic
implications.

NEP cleaves peptides at the amino side of hydropho-
bic residues (e.g., Phe, Leu, Tyr, Trp) and was previously
given the name enkephalinase, as it hydrolyzes enkepha-
lin at its Gly3-Phe4 bond. Extensive work has focused on
the NPs, as they may play a key role in the therapeutics of
NEP inhibition. Studies have established that the cleav-
age sites of human atrial NP (hANP) are Cys7-Phe8,
Arg4-Ser5, Argll-Metl2, Argl4-llel5, Glyl6-Alal7,
Gly20-Leu21, and Ser25-Phe26, with Cys7-Phe8 as the
primary cleavage site (8). Human B-type NP (hBNP)
cleavage sites are Met4-Val5 and Argl7-1lel18 (8). Hu-
man C-type NP (hCNP) cleavage sites are Cys6-Phe7,
Gly8-Leu9, Lys10-Leull, Argl3-Ile14, Serl6-Metl7,
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and Gly19-Leu20 (8). Another NP, urodilatin (URO),
may present a similar degradation pattern as ANP, with
an initial cleavage site at the Cys11-Phel2 (9). It should
be noted that the addition of 4 AA to the N-terminus of
ANP that forms URO renders URO more resistant to
degradation. The open ring structure of ANP and C-type
NP (CNP) by NEP cleavage at Cys-Phe leads to the loss
of activity.

NEP AND THE NP SYSTEM

From a biological perspective, the degradation and clear-
ance of NPs have been implicated as a critical regulatory
pathway controlling sodium, water balance, and blood
pressure homeostasis, which has prompted interest in
NEP inhibitors as a therapeutic strategy to potentiate
native NPs. Sonnenberg et al. compared the degradation
products by rat NEP and kidney cortex membrane to
identify the major degrading enzyme of rat ANP (rANP).
They reported that ANP cleavage by NEP produces a
major hydrolytic product that is consistent with kidney
cortex membrane degradation (70). Thus, they con-
cluded that NEP is the major degrading enzyme for NPs,
particularly ANP. Compared to murine ANP degrada-
tion by wild-type mice kidney membranes, incubation
with the NEP inhibitor candoxatrilat and membranes
from NEP-deficient mice resulted in substantial delay in
ANP degradation (11). Consistent with the rich distri-
bution of NEP in the kidney, whole-body radioautogra-
phy in rats revealed that the kidney is the predominant
organ involved in hANP metabolism and clearance (12).
Another NP, CND, is also a preferred substrate for NEP



in which hCNP is quickly degraded (8). In contrast,
BNP is more resistant to NEP degradation (8). In vitro
kinetic data for hANP, hBNP, and hCNP incubated
with purified human NEP were (K, /K,) CNP
7.85>ANP 5.12>BNP 0.53 (8). Other studies have re-
ported that hBNP is a poor substrate of NEP (13, 14).
Rodent BNP has also been reported to be resistant to
NEP degradation (11, 15, 16). However, future studies
to compare the difference in catabolism between rodent
and human BNP are needed. Similar to what was ob-
served with BNP, URO is degraded relatively more
slowly by NEP than ANP (9, /7). In an experiment in
which URO and hANP were incubated with NEP, URO
remained intact or was partially degraded, while most of
the ANP was degraded (77). Such data may provide in-
sight into which NPs may be contributing to therapeutic
outcomes with NEP inhibition.

NEP INHIBITION
NEP inhibitors have been developed that show enhanced
diuretic and natriuretic actions through NPs and the
second messenger cyclic guanosine monophosphate
(cGMP), particularly in the setting of experimental heart
failure (HF), in which endogenous ANP and BNP are
increased. Previously, our laboratory reported that
chronic oral NEP inhibition by candoxatril delays the
onset of reduction in Na™ excretion, enhances ANP ac-
tivity, and suppresses aldosterone activation in experi-
mental HF (18). The NEP inhibitor candoxatril in hu-
man chronic HF increased plasma ANP levels and
promoted natriuresis and diuresis (19). Thus, NEP in-
hibitors may supplement conventional HF treatment.
Importantly, given that many substrates for NEP are
peptides with vasoactive as well as neuroregulatory prop-
erties, inhibiting NEP could potentially result in unde-
sirable adverse effects. For example, amyloid B (Af),
which plays a central role in Alzheimer disease pathology,
is a known substrate for NEP in the brain, where NEP is
also distributed. The possibility of NEP inhibitors, espe-
cially small molecules, crossing the blood—brain barrier
in patients with cardiovascular disease raises concerns re-
garding NEP inhibition in treating HF patients. Thus,
surveillance studies are warranted with ongoing NEP in-
hibition in human disease (20). In addition, NEP (or
common acute lymphoblastic leukemia antigen, CD10)
is involved in tumor cell proliferation and extracellular
matrix structure regulation, which raises the question of
possible multifaceted functions either inhibiting or en-
hancing tumor development. Studies have shown that
NEP inhibits initiation or progression of small-cell carci-
noma of the lung or may enhance metastasis of colorectal
cancer (21, 22). Thus, inhibition of NEP could also
modulate the risk for oncogenesis or cancer outcomes
also warranting surveillance strategies.
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Targeting NEP as a Therapeutic Strategy
for HF

SELECTIVE NEP INHIBITION

With the realization that the NPs are a major substrate
for NEP inhibition, their biology has been the focus of
extensive investigation with selective NEP inhibitors. As
illustrated in Fig. 1, the NPs target particulate guanylyl
cyclase receptors A [pGC-A, natriuretic peptide receptor
A (NPRA)] and B [pGC-B, natriuretic peptide receptor
B (NPRB)]. Through activation of cGMP and the
downstream-signaling pathways, NPs mediate widely
pleotropic beneficial actions. To date, NEP inhibition
clearly potentiates the biological actions of NPs such as
ANP. In mild experimental HF in which the renin-
angiotensin-aldosterone system (RAAS) is not activated,
NEP inhibition was natriuretic and cardiac unloading
(23 ). In contrast, in severe experimental HF in which the
RAAS was activated, NEP inhibition resulted in less na-
triuretic actions providing initial insights into the need to
cotarget the RAAS in the presence of inhibition of NEP
(23). In human studies, the importance of targeting the
RAAS as well was reflected in the report that candoxatril
also increased circulating angiotensin II (ANG II) (24).
In human chronic HF, candoxatril treatment increased
both ANP and BNP, augmented diuresis and natriuresis,
and reduced clearance of exogenously administered ANP
(19). Finally, although plasma NPs were increased and
there was an enhanced renal response, systemic and pul-
monary vascular resistances were not reduced by candox-
atril in human HF, which was consistent with observa-
tions in experimental HF in which NEP inhibition was
natriuretic and aldosterone suppressing without hemo-
dynamic benefit (18).

DUAL INHIBITION OF NEP AND ANGIOTENSIN TYPE 1
RECEPTOR ANTAGONISM

Based on the findings that RAAS overactivation attenu-
ates the renal actions of NEP inhibition, as well as the
observation of increases in circulating ANG I with NEP
inhibition, the concept of dual inhibition of NEP with
simultaneous angiotensin type 1 receptor (AT1R) antag-
onism emerged. Margulies et al. in experimental HF es-
tablished that ANG II inhibition with an angiotensin-
converting enzyme inhibitor (ACEI) potentiated the
glomerular filtration rate (GFR)-enhancing and natri-
uretic actions of NEP inhibition (25). Further, intrarenal
administration of ANG II attenuated the actions of NEP
inhibition. Originally, vasopeptidase inhibitors (VPIs)
were developed to pursue the strategy of targeting NEP
and RAAS. VPIs were single-molecular entities, with
omapatrilat as the most advanced of those that inhibited
NEP and ACE. This novel class possessed the renal- and
aldosterone-suppressing actions of NEP inhibition, to-
gether with the favorable hemodynamic actions of
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Fig. 1. Natriuretic peptides signaling pathways and biological actions.

ANP, BNP, and/or URO activates pGC-A receptor, and CNP activates pGC-B receptor; these activations generate cGMP, which binds to protein
kinase G (PKG), ion channels, and phosphodiesterases (PDEs). The NP clearance receptor (NPRC) has no guanylyl cyclase activity and mediates
NPs endocytosis. NEP is a major degrading enzyme. NPs induce pluripotent biological actions. GTP, guanosine triphosphate.

ACEIs, and had lower risk of cardiovascular death or
hospitalization (26). Their clinical development was
stopped owing to the development of angioedema,
however.

An alternative to the VP strategy is the combination
of NEP inhibition with angiotensin receptor blockade
(27). Angiotensin receptor blockers (ARBs), unlike
ACEIs, do not alter bradykinin metabolism, which is
thought to mediate the angioedema associated with VPIs.
Thus, a new class of drugs has emerged that combines the
actions of ARBs and NEP inhibition, and this novel class
is called angiotensin receptor-neprilysin inhibitors
(ARNis) (27).

LCZ696 (Entresto) is the most clinically advanced
of the ARNis and has recently been approved for the
treatment of HF (27). LCZ696 is orally available and
provides a 1:1 ratio blockade of AT1R in a valsartan
moiety together with NEP inhibition with AHU377 (Sa-
cubitril), a prodrug moiety that is rapidly metabolized to
an active moiety. In the landmark PARADIGM-HF trial
reported by McMurray et al. (n = 8442), LCZ696 was
compared with enalapril in patients who had HF with
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reduced ejection fraction (28 ). Because of an overwhelm-
ing benefit with LCZ696, the trial was stopped early. The
seminal finding was that LCZ696 was superior to enal-
april in reducing the risks of death and hospitalization for
HF.

DESIGNER NPs RESISTANT TO NEP DEGRADATION

Native NPs include ANP, BNP, and URO. Recombi-
nant ANP (carperitide) and BNP (nesiritide) were ap-
proved for acute HF treatment. URO (ularitide) is cur-
rently undergoing Phase I1I trial (TRUE AHF). Based on
the biology of the NPs (Fig. 1), the concept of designer
NPs has emerged for the treatment of various cardiovas-
cular, renal, and metabolic diseases. Designer NPs are the
result of novel peptide engineering in which strategic
modifications in NP AA sequences are employed (29).
Our rationale behind this concept is to produce chimeric
NPs whose pharmacological and beneficial biological
profiles go beyond those of native NPs while minimizing
undesirable effects. Another goal has been to engineer
designer NDPs that are highly resistant to NEP. The ad-
ministration strategy of designer NPs in human studies is



subcutaneous injection, and it is expected that they will
be available as oral drugs in the future.

CD-NP (cenderitide) is a novel 37-AA designer NP
consisting of the mature 22-AA form of native human
CNP fused with the 15-AA C-terminus of DNP (30).
This first-generation designer NP retains the antifibrotic,
antiproliferative, and antihypertrophic effects and veno-
dilatation of CNP via pGC-B, as well as natriuretic and
diuretic and aldosterone-suppressing effects of DNP via
pGC-A. Importantly, CD-NP has antiproliferative ac-
tions in cardiac fibroblasts and stimulates cGMP produc-
tion in fibroblasts to a greater extent than BNP (30, 31).
In vitro studies have demonstrated that CD-NP is the
first NP to activate both the pGC-A and the pGC-B
receptors at physiological doses and is more resistant to
proteolytic degradation than hANP, hBNP, and hCNP
(4). In normal canines, intravenous infusion of CD-NP
activates plasma ¢cGMP and has natriuretic, diuretic,
RAAS-suppressing actions and unloads the heart with
minimal effects on blood pressure (30). When compared
to BNP (nesiritide), CD-NP increased GFR and was less
hypotensive than BNP. In a model of mild renal insuffi-
ciency and impaired diastolic function with cardiac fibro-
sis, chronic CD-NP prevented cardiac fibrosis and inhib-
ited development of diastolic impairment (32). In
healthy human subjects, CD-NP increased urinary and
plasma ¢cGMP concentrations, suppressed aldosterone,
and induced diuretic and natriuretic responses, with a
minimal reduction in mean arterial pressure (33). In
March 2011, CD-NP received a fast-track designation
from the Food and Drug Administration (FDA) and
currently is in Phase II clinical trials targeting post—
acute HF patients using chronic subcutaneous infu-
sion technology.

MANTP (ZD100) is a best-in-class pGC-A activator
designed at the Mayo Clinic, which consists of the 28-AA
of ANP fused at the C-terminus to a novel 12-AA linear
peptide (6). In in vivo studies in normal canines and in
models of hypertension and hypertensive HF, MANP is
more natriuretic, cardiac unloading, aldosterone sup-
pressing, and blood pressure lowering than native ANP
or nitroglycerin (6, 34, 35). The mechanism of these en-
hanced biological activities may be mediated by marked
resistance to degradation by NEP. Like CD-NP, the
elongated C-terminus may render MANP less susceptible
to the actions of NEP (5). MANP has recently completed
a Phase I trial in humans with stable hypertension, as well
as in patients with resistant hypertension. Specifically,
Chen and coworkers reported that subcutaneous injec-
tion of MANP once daily reduced both systolic and dia-
stolic blood pressure in patients with resistant hyperten-
sion for 24 h. MANP increased GFR and sodium
excretion while suppressing aldosterone (36). As there
are no approved drugs for resistant hypertension and it is
associated with increased risk for HF, stroke, myocardial
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Fig. 2. ProBNP processing to BNP and NT-proBNP. ProBNP is
processed by corin and furin to NT-proBNP (nonactive) and
mature BNP (biologically active via cGMP).

infarction, and chronic kidney disease, MANT may rep-
resent a therapeutic opportunity, serving as a direct
pGC-A activator but also being highly resistant to NEP
degradation.

NEP and Implications for Biomarkers in HF

BNP and NT-proBNP AS BIOMARKERS FOR HF

BNP and the N-terminal proBNP (NT-proBNP) are
widely used as gold standards for the diagnosis of acute
HF (37, 38). Maisel and colleges reported that rapid
measurement of BNP is useful in establishing or exclud-
ing the diagnosis of HF in patients with acute dyspnea
(37). Further, NT-proBNP’s diagnostic value for HF
was established in a pool of 600 dyspneic patients pre-
senting in the emergency department (38). BNP and
NT-proBNP also have powerful prognostic value in HF
patients, where baseline, predischarge values and changes
have been shown to be associated with mortality and
future outcomes (39).

As a preprohormone, preproBNP (134 AA) is pro-
cessed to proBNP (108 AA), which is then cleaved by
furin or corin to produce biologically active BNP (77—
108, 32 AA) and the inactive fragment NTproBNP (1-
76,76 AA) (40) (Fig. 2). BNP is a pGC-A activator and
generates the second messenger cGMP, in which pluri-
potent biological actions are induced. NT-proBNP is bi-
ologically inactive and does not bind to the pGC-A re-
ceptor. BNP’s half-life in humans is relatively short, and
BNP is rapidly degraded in human plasma through pro-
tease degradation and clearance receptor endocytosis.
NT-proBNP is more stable and lasts longer in vivo than
BNP. Evidence also suggests that there is a difference
of BNP/NT-proBNP processing between acute and
chronic HF. Vodovar and coworkers reported a differ-
ence with regard to the release of glycosylated proBNP
(41, 42). In acute HF, increased release of proBNP in-
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volved release of more nonglycosylated proBNP, which
was rapidly processed to active BNP by furin. In contrast,
increased production and release of proBNP in chronic
HF involved release of more glycosylated proBNP, which
is more resistant to enzymatic processing such as corin,
resulting in less biologically active circulating proBNP.
Thus, the diagnostic and prognostic value of BNP or
proBNP may alter in the settings of acute or chronic HF.
One might speculate that with regard to BNP, an NEP
inhibitor would be more effective in acute HF, with in-
creased concentrations of biologically active BNP as
compared to chronic HF, in which there is a high con-
centration of nonbiologically active proBNP, which has
reduced pGC-A activity (43). This underscores again the
importance of ANP as a substrate in chronic HF, recog-
nizing the lack of glycosyation of proANP and the bio-
logically active properties of both proANP and ANP
upon pGC-A (44, 45).

“BNP PARADOX" IN HF

As high values of plasma BND have emerged as an effec-
tive biomarker for HF, its therapeutic benefits have been
questioned, as increased BNP was perceived as not pro-
tecting against congestion, sodium and water retention,
and vasoconstriction, although chronic administration of
BNP relieved HF symptoms in humans with HF. This
“BNP paradox” in HF was later partially explained
by more in-depth assays of BNP, NT-proBNP, and
proBNP developed from mass spectrometry (MS) and
specific monoclonal antibodies. Such work demon-
strated that commercially available assays bind nonspe-
cifically to both proBNP and BNP and its degradation
products, and most BNP-immunoreactive forms de-
tected by immunoassay in HF represent proBNP. The
results obtained from previous commercially available
kits, therefore, do not necessarily represent the actual
values of mature biologically active BNP (46—48). The
work done by our laboratory (46) clearly demonstrated
that in HF patients’ plasma, either no BNP or very low
BNP concentrations were detected by MS. Degradation
products of BNP are rapidly formed in the plasma by
proteases such as dipeptidyl peptidase IV and NEP dur-
ing measurement. Higher proBNP values may be a result
of excessive production of proBNP by HF, impaired
proBNP processing to BNP, and/or accelerated BNP
degradation (40). It should be noted, however, that un-
like proANP, which can activate pGC-A, proBNP is a
poor activator of pGC-A, which underscores that high
concentrations of proBNP in HF represent a molecular
form with reduced receptor-activating properties.

As stated above, studies are consistent with the con-
cept that NEP degrades ANP and BNP and NPs generate
c¢GMP through the pGC-A receptor. HF patients with
dual inhibition of NEP and angiotensin receptor block-
ade also show increases in plasma BNP concentrations

40 [p] x#kEsZ | Original Article Reading

with reductions in NT-proBNP (49). The conventional
theory is that increased BNP in HF patients indicates a
worse prognosis and is a requirement for drug dose/reg-
imen increases. However, increases in BNP with NEP
inhibition are consistent with the drug effect on target.
During NEP inhibition therapy, the substrates ANP and
BNP are protected from degradation, and thus, their sec-
ond messenger cGMP concentrations are increased as
well. The increases in urinary cGMP (49) reflect the fact
that the peptides’ levels are enhanced by NEP inhibition
acting through enhancement of cGMP. Further, the re-
duction in NT-proBNP, which is not degraded by NEP,
is a signal for biological responsiveness to NPs/cGMP,
secondary to reductions in atrial pressure and NP secre-
tion. Also, there is a hypothesis that Entresto may in-
crease NT-proBNP and proBNP glycosylation, resulting
in reduction of NT-proBNP and an increase of BNP
measurements (50). The landmark work by Packer et al.
(49) supports the concept that BNP, NT-proBNP, as
well as cGMP values should be measured with NEP in-
hibition treatment to provide a thorough insight into HF
pathophysiology and therapeutic action.

PREDICTIVE VALUE OF SOLUBLE NEP IN HF

Studies have documented an alternative processing form
of NEP, soluble NEP, which exists in the plasma and
urine (51, 52). Soluble NEP still possesses enzymatic ac-
tivity to degrade peptides similarly to membrane-bound
NEP. In experiments performed by Aviv et al. (51), the
investigators were able to measure abundant amounts of
NEP in the urine, and its activity was dose-dependently
inhibited by NEP inhibitors.

Soluble NEP has been reported recently to be asso-
ciated with HF prognosis and outcomes. Specifically, cir-
culating plasma NEP concentration have been shown to
be associated with future outcomes in chronic HF. Pa-
tients with higher NEP have significantly worse out-
comes than those with a lower value in cardiovascular
death or HF hospitalization (52). In another study in HF
with preserved ejection fraction, investigators did not ob-
serve a significant association between soluble NEP con-
centrations and hospitalization for HF and/or death
(53). The limited numbers of patients and trials support-
ing the positive association, as well as the inconsistency
between these 2 studies, raise the question of whether
soluble NEP is a reliable biomarker for HF prognosis.
Therefore, plasma-soluble NEP is a promising predictor
for HF outcomes, but its application in the clinic needs
further investigation.

Summary
NEP inhibition and NP therapeutics have grown as

promising strategies for HF treatment. The success of

LCZ696 (Entresto) supports the rationale that NEP in-



hibition with RAAS inhibition has more beneficial effects
and reduces the risks caused by NEP inhibition alone.
However, NEP inhibition generates off-target effects
which warrant close surveillance. Another strategy, the
use of NEP-resistant NPs, may be more specific. BNP
and NT-proBNP are gold-standard diagnostic biomark-
ers for HF. More and more evidence supports the con-
clusion that the “BNP paradox” is caused by inaccurate
assay measurement, in which plasma BNP is overesti-
mated by proBNP immunoreactivity (BNP deficiency,
reduced BNP availability). Importantly, during ARNi
treatment, BNP and ¢cGMP were increased in parallel
with a reduction of NT-proBNP, which supports the use
of BNP, NT-proBNP, and cGMP as a triad of biomark-
ers to be used with ARNis to guide treatment. Lastly,
soluble NEP and its positive association with HF out-
comes make it a promising prognostic biomarker. How-
ever, its predictive value for HF is not well established,
and further investigations are needed.
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