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2023 EXRIZARDA 22 E(ZE>TBNP./NT-proBNP(x 4 F~J o L FI R T FK (brain
natriuretic peptide;BNP)) [CBET 2 #H - RN O EFEREN -, WEIXIBNP/ NT-
proBNP  (FEEFEEGFRICEALTCIETU AL H S, INBHENETLELDAE 1%
HFrEF(heart failure with reduced ejection fraction) . FIXfE#EE N RI=n= DA £ 1%
HFpEF(heart failure with preserved ejection fraction)EFEATEY  YRHET D AN EELEMDE
LW TVRLTRIDTELRLHFpEF 3 8O0 20BN LRHAZHEBMISDARLDT
BEMEEEE TS BNP OAhvhA7{E%E 40pg/mL M5 35pg/mL [CZEE, FHFICERELES
DESMZEZEEL.BNP 100pg/mL IZxt i3 % NT-proBNP {EZ% 400pg/mL H 5
300pg/mL IZEETEITHS. BERHIZHERLT H. BNP SENYHA V525 5 2 EUL
DEFTLALEE 12 EHICBFHIKRS YU MRF215—FTIEX(AV shunt vascular
access;VA)DFAEMEITLVD A ENRELFR o1z, 12 EHORNRIEIBHE 9 &t 3. FHEE
70.9+14.5 . FHEHE 1946.25+2742.48 H. VA f&48(% AVF 6 f5l. AVG 6 5l THo7=. &)
RS v MMREASHICKY £EHIT NYHA VSR 2 HIE 1 EICREL. DREERFERL
fzo DAREDREEGS-O YU MLRDBREZAET 516, VA BT cOMAHE
CO EREH Cl DEALERT AL YAT—TIL(SGC)TEHEILT=, VA BSEIZEEL 12 5
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3.400+1.292 [ZZ1EL. T4 9.52+6.18% DIEMERLIz, — A, MEHEDRE L= 6 4. B
BT, T Cl EILAiTET 3.462+1.310 Motk 3.087+1.106 IZE1EL. F -9.73+ 8.37%
DEDETRLT=, BAEMATRO BNP % &4 EHAT BNP:BNPs &&EHT# BNP:BNPe Tif
BILT-#ER.A D BNPs ILfiTAT 844.17 £444.02 pg/mi Hh itk 359.83 + 176.32 pg/mi
[SEHEILE (X -51.32 £ 28.78% DiF4.BNPe (& ffiiA] 551.73 + 182.08 pg/ mi H i1l
% 268.48+149.45pg/mE CFHELFE (X -47.75£29.19% TE RS50%EEED RV THo1-. —
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pg/ml [ZFEHZEILEIL -62.56 + 18.13% TELX 60%IEEDFLERLI=, BHTETERD BHEE
X B HTLYEMETHY. £~ BNP HEEIZELTH B HIAE-TLVz, SIS
BNP HZEICETHFHEITIE. A B#(E 62.0 £ 319 BHIZxLT B % 345+ 181 HT,
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with preserved ejection fraction) T&H o7z, —fEMIICIZDFEHREEEFHRLUIKWREBICHSH S
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2 T3, BNP {EIZHEMNRHSNULMER TIX “non high-output cardiac failure” fFREZETEL
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Non-high-output cardiac failure in patients undergoing hemodialysis
through an arteriovenous shunt

Toyomu Ugawa

Department of Traumatology and Emergency Intensive Care Medicine, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama 700-8558, Japan

Background: Hemodialysis-related heart failure has been considered to be associated with excessive blood flow
through the arteriovenous (AV) shunt used for vascular access. However, some patients undergoing dialysis have
heart failure in the absence of an increase in cardiac output (CO) related to shunt blood-flow loading because the loading
cannot be compensated for by increasing CO. This condition may be challenging to manage ; thus, early diagnosis is
important.

Methods and Results: Twelve patients (mean age, 71 years ; 9 men) with end-stage renal disease, dialysis-related
heart failure, a high brain natriuretic peptide (BNP) level, and a mean New York Heart Association (NYHA) class
of Il underwent AV shunt closure. Their cardiac index (Cl), pre- and post-dialysis BNP levels, and several cardiac
variables were assessed pre- and postoperatively. All patients achieved relief of heart failure symptoms and a reduction
in NYHA class after AV closure, but six patients had a postoperative increase in Cl (the "non-high-output” cardiac
failure group), whereas the other six had a decrease in Cl (the "high-output” cardiac failure group). The high-output
patients had greater improvements in BNP levels and most cardiac variables compared to the non-high-output group ;
therefore, the heart failure in the non-high-output patients was considered more serious than that in the high-output

group.

Conclusions: The selection of effective strategies for treating dialysis-related heart failure may depend partly on
identifying which patients have non-high-output failure. Such identification requires serial measurements of BNP levels
and evaluations of cardiac variables other than the ejection fraction.
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et 2FRENEEL - "hich-output  cardiac  failure” XL T
BHABEWNEFSNAF1I-TICAAAEITAIP “non-high-output cardiac failure” & #RL 7T - COREE [0
K-DOQl AAFRZAY TR - AHE (CO) 0 20%A LD WO FRENMETL  BRBIRV v VFRELCLZLE
BN @AY Y E "high-output cardiac failure” & & & & Mo EOAHEREMEWIIRETHSI LA H FZ D
NTW32 - $EDELAEFHOFHERE EZHSN - O REFEREICHZLEZABNS - LIz 72T "non-high- output
EWRRENCLEREHTPNZAF25-77 L ARA#HMN % cardiac failure” & "high-output cardiac failure” &Y E &
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n o DERERERENTVNS - —FH  COERET SGC ) Z FAVFF MR 2TV ZNICHEDI DN A ¥ -
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2008%E 8 A h* 5 20106 5 A X T I 125 O#ERF M &ENT O
RREFCORLBEENELEEFIR Y v PN AF135
-7 271 X (A-V shunt vascular access ; VA ) B $H#lT % i
UL - VA L&20BFEDELETMY 5728 - VARIH
ERTERAH #2059 (CSGC TOMHEBLLZ0FEH CIE38
FELRE -BE VA BB 77EABEMELTE
B L BEEN AR v > €Y J N1 JCA i brachial artery
jumping bypass grafting ; BAJBG) (K1 ) Z#ETL - O
BEWOEVE BRI YV L AVA CEEBELEY -

ANERIE - BHEILME3 - FHFEWTLL14K - FIENE
1,946+2,7428 - F¥9¢k%kmE%E [ DuBios ] 1.52+0.14 -
FEELBOERBEEED LHEEE(EDM/nonDM @ 8/4 T
Hof - FRVA RRBOBEBREIBERB#HRNAFX1I5-77
£ X (arterio venous fistula : AVF) #* 6 - A TINE&h &%
Bk /NZXF15-7 7€ A (arterio venous graft : AVG ) #* 6
FTH>7 - DALENYHA HEERAVTCEMLE - £

DAL IEIE L L TBNP EZ&ENTET ( BNPs ) &EM# (
BNPe ) [CHIEL - BE# IR v hEAHM AT A LT
1TEMECEHRL - AT ROE(ELAELE - TEEO
BNP Pl E HDEMBI DR AB T RE CORIBLY MY

&5 L& B0 ML cardio thoracic ratio ; CTR ( % ) 5+

DB EFEIRE (ultrasound cardio graphy ; UCG ) &%
EEHLARAR B R left ventricular internal diameter at end-
daistole ; LvDd ( mm ) & 72 Z=BX H 2 ejection fraction ; EF (
%) - EERAMTRERE /A Lo U EUNE 68
LVdp/dt (mm=  /sec) DEFBIZ1Tof - REZLBICLD
BNP ADEEZEREL T BERY vV MABEMAERTO

BREFRECEEEMRABAL -
=7 -

BB [C& MK % BNPA
ODEE*ZELUNEZOHD EEFMLEFER £
BCBNP AOEEFRVEDE HIBLE (1 )39
2 B OB FHF /Y LE B AR 5 (E Mann-Whitney U & E
(p<005)ZRAWVWTT-9@wLE -

& 3

B ERIR Y v MRS (O AR IR (X2 REFI T - #HimT
NYHA 75208 2EU Aol 1ECHELE -

VA BASEICHEWIERIF 6 BIIC O AEEDEAEZRDE
( AB£) - A [nonhigh-output cardiac failure ] B DEhE% k>
vV REASEMRI %200 DSGC (L& B CI DRIERRIE - F
HMERRIBOEMESLE - —F - DAEEDORAL
= B [ high-output cardiac failure ] B Tl& - FHHZE(LEK
9%MiF P ERLE (p<005) (K2) -

BNP DEMEI BNPs LiEMT# BNPe D& 4 DR A3K(S -
ABEEHEBLTBEENRIFTHOL (p < 005) (K3) -

I BNP WELCEIZIFHHEKTE - BENKYEH
MIICREERLE (p<005) (£2) -

UCG IC&3LVDd L EF & LVdp/dt B5UICE/ALL -
BELY T Y DCTR OLLE®EITIE - LVDd & Lvdp/

&1 FAHMAERCOREKREZLHDE
AEE BEf
pre 48.8+ 98 526+ 47
Body Weight (kg)
post 49.0+ 98 527+ 67
pre 10.1+ 10 10.3+ 09
Hemoglobin ( g /d¢)
post 109+ 11 10.4+ 09

M1 EBBRIvVEVINANABOISITNBET YAV

ENFBETHD

QR
J3INBERIFOMBELRS - JITNERGEHEITLER T20m LHERIN BCBHRTEBCSVWTEIIIMITHR®MT 3

- BR, brachial artery ; RA, radial artery ; UL, ulnar artery ; GR, graft -
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Group A
40 *
3.5
30— 3.4 —
2.5
pre-OP CI post-OP CI
Group B
40 * * : p<005
3.5
3.0 [ ] —_—
3.1
2.5
pre-OP CI post-OP CI
2 A [ Non-High-Output Cardiac Failure ] # ¢ B [ High-

Output Cardiac Failure | QBN ERARY vV MEASHT AT L BASE
20 D SGC (&K BCl OAEIERER

A BOFEH ClEEME 3.1 £ 1.2L/min/mHh 5% 3.4 +
1.3L/min/m - F¥HZEFIS + 6 2%DEMEELE - —
FDREEORAUEBE GES TIE - T Cl EHTET3.5
1.3L/min/mA5#i#3.1 £ 1.1L/min/m - F¥HZE{LE - 9.7
84%MD i »#RLE (p<0.05) -

+ I+

dt ECTR [CA - BEMICBEEREEZRDE -

ABERFBELLEELT LVDd O LICKWI AR
SNt (p < 005) - LVdp/dt TIEA B ICREEEIRH5
N (p<005) -%& - Lvdp/dt FHIfEIL A &£ T1,000mn
Ho/sec HfEZRL - AZEINMEROETE/RLEOD - CTR
TEBECEAIHEBEANHONTE (p<005) -

LAL - EF THEEA  BECEILEERERZE{LEHEC  BNP
DBLDEPLALHEZLE—FLENOE - BEOLERE
OB TIZEF H40%LL FTHBH KNEFIBETIEFY EF
69.9% T H o> E N5 - EF BEIMTIEENT OREDBHTIC
FELBHE -

T HLREEDIRIZETHIE/ALLIFA - BRELEILEEZ
~L - BEEEFRHoNEL R (FR2) -

% 3
SEGEZRLCTEBNP HEEZLAEENEEDE

Bk vy b IURER L - DAWERELLEER - B

BARIBZEHENHZIENDD L - COFEESHLL
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+ Group A
t: p <005
1,200 i
$
800 |— :
400 |—
359 1
0 268
pre-OP pre-OP post-OP  post-OP
BNPs BNPe BNPs BNPe
Group B
' P ¥ p <005
1,200
+
800
400 =
1i° 1J4
pre-OP pre-OP post-OP post-OP
BNPs BNPe BNPs BNPe
3 BNP O&E#HT BNPs L& % BNPe DZE{LE

A B OPASEMTRTE DBNPs (1717 51844 + 444 pg/méH 5 1T # 359
+ 176pg/me TFHE LKL - 51 + 29%IZ5H 2 L= - BNPe (&

i E 551 £ 182pg/mé H* 1T # 268 + 149pg/mé « I B LK (L
-48 £ 29%TC& 4 50%BE B A L -— 7 BB (& - BNPs [3Fif 7]
647 + 551 pg/méh 57T % 191 £ 79pg/mé T IIEAL K (L - 60 +

24%I2H 4 LT - BNPe (271787462 + 346 pg/mé N 54 134 +

D pg/mTEHEACEL -63 + 18%THE 4 0% EDF L &R
Lz - ABCHELIBEORD EN® WMERIZH S (p <
0.05) -

%2 BNP HE(LEIZFHHLLEAHEMBETOUCG 5TAI
E &% UCTR &
ABE B2f
BNP & HE 62.0+ 319 345+ 181
pre 433+ 97 493+ 78
LvDd (mm)
post 43.0+ 6.7 458+ 6.6
pre 719+ 19 68.1+ 99
EF (%)
post 67.8+ 6.6 66.3+ 81
pre 1,031+ 433 1,351+ 440
LVdp/dt (mm= /sec)
post | 1,308+ 595 1,469+ 582
pre 1.65+ 0.09 161+ 0.09
E/ALE
post 1.64+ 0.09 161+ 0.05
post 494+ 31 524+ 29
CTR (%)
post 48.2+ 37 489+ 26




[Z "non high-output cardiac failure” & #x L 1z -
INFTHFHRY vy YMORARREZ SN 2B
DARETE BRIV YO RIZEEE D "high-output

cardiac failure” N ZDEBETF R TH 1219 -

BRIV IMRREFIELZY vy MLBEETHEE "non
high-output cardiac failure” [Zfff £ MDBNP - LVDd - CTR
THHOER SYRABOTEREBTHEIEERELESHE -

INGEETOLAREREE  BATEY Yy YR ICELS
DBEEEECBVNT SR EBEREEITLZILETR
BLTW3 -

—7  ERMRCEHEFENEEOBNP & FORZ Y
TILLZEBFHRIFMBVTBNP  EH283pg/me LD
FEFTIEAORZY T H0.08mg/m%EFBRZE 41ELLER
DERPRELEGTFRIBAIZEREINTNED - X
FERHBFESAISIAV9® TOBNP DAY AT {E
[feGFR< 30T 250pg/mé&RENTING - SEICHBER
BEODEETHMEEREDEREFIOBU LEREIN T
WBZENHLY . HIFEMEBRICSVWUIVDOTERKEZE O
BN RELIMRZYTHEELTERBETERWE
ZZ6N3% LA >T BNP EDOFHE 4F7(C BNP
>283L EDODAEZWICEWTANRENEEBITZIL
NEETH? -

BEWRFCOMEMETL - HEEOBRKNEEE R BAEH
P OEEFRELAREBZRYBLTVRICERENLYT - L2
TREENHEIT T ZIERIICIXBNP FEMHAEETHS -

T - BNP LSOO HEREFFM A AL LT EF {EOFHE&
Y3 . LVDd - LVdp/dt - E/AZIRFTITBZIENEETHD

-2 &Y - EF M40%ULTEBEWMEBEOFR LR L2
FEL  EF HEBATIFIAEZITOILNESD FEHK

ELRETHEZEVNZS -

—h vV MLREERBOE /A LIEEBITLSUET
HY ITRTLBEVWTLEERARAE2ZRLTVWE (XR2) - —#
BICORSEFIDKA0%T L EF  FREBEINTEY - 20
SOBBAEDREBELTAEIRES (fERAE) M6
INTWRZEE—FHLTWE 202 .

RFFICET 2V v NEAHEAT A1 TOBNP SfE R
RSN EREEZONS -Z0O— AT - BNP  [EEEH
E/ALEZEESLYB D LIEZEN LR EREDITIEICE
WCHBEWRD -

AR THEMBLEBRMTOEVNORERHEEDZ IR
CSEHROMBENT DA LARBEDERICESZTHAD - FIOE
WHIZOBNP EMABR TCHE LB INTSE -

£ =
#h I

BER vy MEAEN CL2 072 B BN AR RO T
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AR HEL-RHE - AREDE-F L &
EHILE -KNXE-BN&KF-ZHKE T
BH E-RAJISR - BN E b e
D Al /s S5 A ST L N S S I o
BlLE M- BT B - e r - REAZS

BP RS OHE Y- E O S L1
(REHICRE R R FIRBT - BRI D)

(BB A RERERE - RIEERRRR - 2V 7 4 A7 72)

&

DIME T &M ENT RE DIENDFI40% ' % 50 3
7o, 1BHENTEEOOIMELZE FHITE 2 IEBLMLY
FEOHNDPEENT VS,

D bR =y TIRLDARRESE Y, Lrd, O
g ERO BEEEZ R THRIR VWD, ZJLT7F v
¥+ —¥ (CK) RZ0LHFEET7A V¥ A L (CK
—MB) ZEDERDEERFICL DB TER
Do T REENT B E OB LB EL KT 2 L
BTEL, PHROBEKRABK I e =V TEED LR
BB RFE DM L 2 FHROMENTTHSE Z L
ERLTVLBES,

—H, EEAMOE{LAERETHZBRIF MY VA
FIIRR7F F (BNP) ZDALDBEDOEIEE, Fik
B X EESROTHlIICHV ST w3, i, BNP
RED ARSI EEDO PRIMICEHTH 2 2

[l

GBI - R

CREmPMER A KRR 25 - BEBHEERD
( BEF SR AT A R FBE AT - RLEE)
CREMR AT R FBE A - BRARBREL )

EBHEINTWLSEY, LaL, PaR=TLEBNP
BEE DA D FRITMIC BT 2 ERA%ICOVLTIEER
FITBEF TV,

Slol, HRMERPENEEZMNRELT, b=y
T L BNPEEOHAEE N FERFMICER»ELZK
L7,

X R & HE

1999 4 3 H 1< 44 iy BB TR BE T HOKRHMERRENT % AT
TN T B MRENT B EHE 395 6 2 A D KR &
L7, FHE 620 AN 2METEAE R B E X ARG 0
S5kt

R ICMiE Fo R T & MEBNPIEE OHIE
R A BHATCAT > 7o 2 OS5 FM ORI % Bl
L7,

DEBIEEEE, JIfTHEHER-TD L Iofse

Prognostic Value of Combination of Cardiac Troponin T and BNP in Patients with Chronic Dialysis.
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R R R S 2k

ICkBABEEERL 2, RBBIERPICEEL 2
PR & DR TR MTIC V7,

Fo Aoy TRERERMERGEZHCT, $=
HARFEEZCTZZ VL —2 220100 A7 L (T y
A FATT ) AT 47 AR) LD, BNPEEIX
ShionoRIA (¥4 / ¥) Ik bhHlEL7Z, P ER=
v TO®HKE30.01 ng/ml, BNPIEE (2.0 pgml T
bz,

AR M ¥R E (SD) TRI#EL 7.
TFIHMEDZDBE I IFtHRE 2 AV 7o, BEDHEIC
FXPFALERRFET AL EAVE, 2T EL
HEFHOEREOFTMIIEERER Ty 774 X
Cox Ll N+ — FfEMT, Kaplan-Meier fEHT & & N log-
rank 7 A b2 AW, XY R 7 £ 95% confidence
interval (CI) 2L 7, LEEFHOEAEHED Z
M |3 receiver operating characteristic (ROC) f&#T%
HoTEETL 7,

1 S

T EREIZ 61, B 24261 (62%), FHEN
Wz 969 B Tho7 (F1),

BT 904 (23%) DAFEL & 12161 (33%)
DLEEDFEAEL 7, NRIZRIFEC 06 (2L
BEZE136I, LAL256, LEHMIH, B
BYAREE(LAE 1451, JEHAE 29 151, A 2 6 451, Fid i 4 451,
FPREZE 245, MR 7)), sEIfTEEMIC X 5 ARt
3361, LALICE B ARI9BITH -,

DEHEEHE (n=121) ZELFHEH (n=274) Tk
N, £, ro R U TEBNPEENEEICEHHE
THote (FD., —A, WA, EIE, FERE, &
HRIIAE, FEATIHE & OABEZE O BEE I M BER Ic A B2

Vol. 30, No. 2, 2006

BRDLDoI,

ST ELERERBERLE L Cox HhIN —
FREMOERE (£2) R T, Fh, A, dEak
BT, LEHHEEOHE, roX=rTELBNPERED
LR (OFhRME) ZBIEBRELIAT Y 774X
Cox bl — FREFTOFER TIX, FH (>61K),
P R=rTER (>0.08 ng/ml) & & OBNP LA
(>283 pg/ml) DL & LBFHDOMIL L /- HERF
TH-o7,

PR R=ZVTEBNPD LHOEEIZ L D 4RI
L, Thbb, MEPEHICEFLTORLE
18 (n=126), BNPOAW ERL T 28% 1 #f
(n=69), PR R=ZVTOAMPERL T 5E%E N
(n=71), MEPEDICERLTOEIHEZIVE (n=
129) &EL7%k, ZOLuR=VTEBNPOHAEEZ R
7 v 77 4 X Cox luffl 4 — FREFTDE T NVIZINZ %
L, ZOMAET LERPRIC LLEROMIL 7B
ERFTHo I,

[ B0 S IVEEO 2T L LDEROFEEEEL (K1)
WRTIVEORIT L LEROFEERIZE IT 1 #,
B L MBICHRTHERICER TH- 7,

[ 85 S5 IVEE DRI & L FEHL D Kaplan-Meier i
Bx (K2) 2”7, VHORT LLBERDOY A7
B, NELNBCHRXRTERICE» S,

DEROFHNIZET 2 baR=TEBNPDOROC
R TR X2 1 Z240.702 (95% CI 0.648-0.750),
0.618 (95% CI10.557-0.679) T&h > 7-, ROCHifEH S
RE L WA L DR RE O RR L 7% 5 B
fliix b 2 X = T»%0.085 ng/ml, BNP %5276 pg/ml T
HH, ZNFNOHRELIZIFECMETH >,

R LHEYEE LB LD B

8% DB ELBRE P {iE

(n) 395 121 274
FEE& (R 60.7+11.2 65.4+10.0 58.6+11.0 <0.0001
B %) 62% 65% 60% NS
EHAM(A) 96.9+74.1 99.2+73.2 95.9+74.6 NS
BEAEFE (%)

SiMmE 71% 72% 69% NS

PERIA 41% 44% 39% NS

&R miE 17% 18% 17% NS

DHEEORTE 4% 6% 3% NS
rAR= T(ng/ml) 0.110%0.112 0.138+0.095 0.097+0.117 0.0009
BNP (pg/ml) 594992 770+974 516992 0.002

EFRERITFHEARERE(SD) , IFEREHIIHTREBILT =,

BNP =B B F YUY LFIRRTFF
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BHTERE O F R

R2 RRCLLEROBLR L SLERBTOBR

1) BZE Cox LBING—FREHF
2R DEE
B\xURY | 95% Cl PiE B|xRY | 95% Cl PiE
FHE>61 5% (ves=1) 4.10 2.45-6.88 <0.0001 2.61 1.76-3.89 <0.0001
B (ves=1) 0.96 0.63-1.46 NS 0.93 0.64-1.33 NS
BHT AR > 83 H A(ves=1) 1.08 0.71-1.63 NS 1.18 0.83-1.69 NS
BEE
B F(yes=1) 0.97 0.62-1.51 NS 1.14 0.78-1.67 NS
PR (yes=1) 1.04 0.64-1.72 NS 1.25 0.84-1.89 NS
= A8 MAE(yes=1) 0.89 0.45-1.79 NS 1.09 0.63-1.88 NS
D FHEE(ves=1) 2.65 0.65-10.8 NS 2.93 0.93-9.22 NS
FOAR= T>0.08ng/ml (yes=1) 3.66 2.26-5.92 <0.0001 3.03 2.04-4.50 <0.0001
BNP>283pg/ml (yes=1) 2.46 1.58-3.82 <0.0001 2.20 1.51-3.19 <0.0001
2) A7y T IL4X Cox HBINGF—FEHT
LRET DEE
m|xyzRy 95%CI P {& xR 95%Cl P f&
FEAR=> T>0.08ng/ml (yes=1) 2.59 1.57-4.25 0.0002 2.33 1.55-3.52 <0.0001
BNP >283pg/ml (yes=1) 1.74 1.11-2.73 0.02 1.65 1.13-2.42 0.01
FE>61 58 (ves=1) 3.09 1.82-5.23 <0.0001 2.01 1.34-3.03 0.0007
FOR=2 T £ BNP DA EER
Wwizmz =54
FOR=D T EBNP DA E <0.0001 <0.0001
1§ 1 - - 1 - -
1§ 0.90 0.38-2.14 NS 0.79 0.39-1.62 NS
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