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B F ENMERERZ NSO ZZNANG, YHEHINE, mE7 v 3 v, mEEOEEF M) v A5
R 7F F (atrial natriuretic peptide ; ANP), JgfEF b Y 7 ZFJg X7 F F (brain natriuretic peptide ;
BNP), MMi#% L = %M (plasma renin activity ; PRA), 4./ V7 FL F 1 » (plasma noradrenaline ; PNA)
R 2 BATEAICNE Lz, BEE ERENE o Il TR 2 IS 5T T Kaplan-Meier (KM) A7l % 5K
B, WMEORE%E Logrank ECIr o 72, AWM RIETRTBAT IS M2 30155, AR BNEiK
& LCCox bl hazard B Cir o7z, WEFhd p<0.052FHE & HE L7,

ISERT43ADBELE L, 9 HA0ADTRIETH - 72, KMAEFHBRIIEEREE (p<0.001), =ANPE (p=
0.006), #BNPHE (p=0.039) THEICAMAEHHAE S, O, DWEEME, W7 V73 ¥, PRA, PNA
BV TIRER2EBICHEEELZBED L h o7z Coxbflhazard T & 2 BERMBIT CIXER (p<0.001), L
Wkt (p=0.011), ANP (p=0.003), BNP (p =0.002) & FHROEELV AZHF LR, LERBBH T
W pfEIF < 0.001, LWL 0.965, ANP 0.055, BNP 0.041 & %0, e BNPEMGFHEOI L7 A2
H+THo 7.

VXY BENEE BV TENBZOMBEBNPIBEIRENAGTFHOML L) A Z7RF-TH Y, EEANP
RESYAZKFELTBNPIZKRWTEETH S I LARENT.
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GRS MY 7 AR T F F (atrial natriuretic
peptide ; ANP) & BtEF U 7 AFERTF F (brain
natriuretic peptide ; BNP)IZ-GEAVE >V & L TR E
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P19 1L A 2 H324F, P20 A 24 H2H
BURIER - ¥/ (&T) &
T 321-0293 A5 AR T HR 4 AR AR BT Ik /v bk 880
BHERKE WHS (TERE)

B MIBWTISE ANP & BNPIEEALEED A 7 1) —
=7, BEEDBICREMROHE, v TidomyE
FREBHE (A XY M) FIEEOMEROTHNE &8
BEENTVwE Y,

FEATBRHZIZB O TR ME RERIC X 2813448
CD41%% EDTHENY, IREESWE TH % ANP,
BNP, 7vVFFvyy, PAVRKZRFTOY, JLTFRL
F) U EOMBHRENENEEIIBITEL XY MOR
i <2 B D M P8 1 B 59 & TR ME DS R S 7 240,



72 Bl

H DIMS

X1 NREZOEH, ML L CHEKRE

HTRRT SEBIE

Al 24 ~ 397% 4 40 ~ 597% 18
60 ~ 797% 26 80 ~ 83 7% 4

el B 28 ik 24

JELR TBEE 4 20 PR 975 11
EREALIAE 11 fihE BB 10

FHT A 14 R 17 1~5FKRm 17
5 ~ 104K 9 10420 E 9

BEAEIEE - A PRE

Jibi 2 Hp Jish I 2 it 28 4 CHETHIMm 1

B I O R ARAR 2 1 B OAE 7

DAE NS 3

JERESE (BTl 4

TR e Tl e 3

B A IE FHi 2

B FIRBRABRAETORIE | FHTEE 1

e UE O BEE - BUE 43

e SE A A 38
Caffbide 37 ACEME# 12
o T 5 B 38 2
R 7 K= IIE 3

ACEMESE ; 7 VF 7 v ¥ v EHRERIHESR

L2 L, ity 0% < ISAFFRf R 250 M REBIZE 5 i,
L2 B BAE IS 89, I5FEORMICE->TZ
NHIMBRIE OB THRICRITT ZE L2 ARG T A
SNV, B SIZETEEICBW CRIREEEIYE oM
B I BHTIC X D K& BT 2 Y o TR ES
REZDLGEITNENED LI LEMTThEND %
HIgICT 2 L NEHE R 5.

Db NIF IS EFCIE L 72 &8 15 # o 1L 5E ANP,
BNP, % L = » &Y (plasma renin activity ; PRA) B
L IEE v 7 KL F 1 » (plasma noradrenaline ;
PNA) iRENENBZEOLGFRICEET 2089 0%
FERFIIZEAZZ, & L CEMETOMIE 7 V7 3 > &%
BNPRENEMGFHOMT LTRSS THY, ML
FRUYLARRRT S FCTHLIMEEANPREIIEGT
BIZECHE LW ERRE LAY,

Slal, b b IEEN RO M ANPEIE IR A ST
HBOFMHET & LCIAEBNPIEEICRWTEETH S
CEDHIHL-OTEREZMA THIET 5.
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XFEUT 19924 8 IZ H ARART AR IR & > & — Tl
ENT 2 Z T2 AbEs X UHLROMEFREN BB N8
NEUANDEFRBZATH S, BEHFITVTILD 4~ 5EEH

DFEN AR EIEZT, WRIELDEL Tz wfRE L
B0 BWNZEE L, LI TEMOKH 21572,
BEOER, M, BIRE, EWHHE, AR §00E
BLCHEEEDORAIRILIZERIICEE L.

L&

BEIIBHETOENBICIL ¥ M7 v EEERY,
MEEEEEMER (A2 —) ») CTERmB L
BENRICEALC CHIE L7z, SRILGENT BGE RS L O
HETRRC Y v > MR L 72 &M 8t 547 - 72,
Mg LS BE@ o cillE L, ANP, BNPB LU
PRA IS o0 (radioimmunoassay ; RIA) T, PNA
e EBEHE s a~< 75 7 4 —i (high-peformance
liquid chromatography ; HPLC) il L 72,

DB X OEN B OIGEIImE, M4 by,
4% ANP, BNP, PRA, PNABEIZE2IIRL 7.

BFIR S 4 ~ SERH OBAT 2 38 3 Wk L7z, T
EBEFTHREL, BELAZEEICOWTIIEELDE
BRI IFE T L ICCETER, BEB X A UHETRSE
DFE#EZHWEbE7.

BEZER, LB X OENBOIGEIENE, Mk
7NT 3, % ANP, BNP, PRA, PNABE®
ECHEK 2B 72, BIK2BEIC B A A SIEH Ok
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R2 ENAIB I OROOKE, DGEILE, AL,

ANP, BNP, PRA B X UPNA

% H BT H ENH
- (mean + SEM) (mean + SEM) P
Lo ke (%) 52.8 + 0.8 (=)
YR B0 i (mmTig) 150.9 = 3.5 140.0 = 3.4 0.002
MiEREEE (mg/dl) 78.6 =25 207 +16 < 0.001
mEs LrsF= (mg/dl) 122+0.5 55%0.3 < 0.001
MmE7N7r3 v (g/dl) 3.76 + 0.04 4.32 £ 0.07 < 0.001
ANP (pg/ml) 138.9 = 16.0 93.3+11.1 < 0.001
BNP (pg/ml) 441.0 1275 4223+ 131.7 < 0.001
PRA (ng/ml/h) 4.89 =1.08 6.91 + 1.64 < 0.001
PNA (pg/ml) 328.1 +28.9 297.4 £ 24.0 0.183
p : BRI OIS paired t-testiZ & 5.
ANP, BNP, PRA, PNA 2D Cidst Bz b L.
x£3 BREBIVEEHOPIMEE &/ - HAME
- Bl B =
H
Y (R~ RKME) | ROE (R —RAH)
W (%) 51 (24 ~ 62) 71 (63 ~ 84)
Lo b (%) 49 (41 ~ 52) 57 (53 ~ 65)
PEmE  (mmHg) 116 (96 ~ 140) 155 (142 ~ 210)
mE7nr3r  (g/d) 3.9 (3.3~4.3) 4.8 (45~5.3)
ANP (pg/ml) 45 (15 ~ 62) 88 (64 ~ 363)
BNP (pg/ml) 74 (6~ 165) 412 (167 ~ 6294)
PRA (ng/ml/h) 0.8 02~32) 4.4 (3.3~ 46)
PNA (pg/ml) 179 (33 ~ 273) 36 (288 ~ 864)

JfE & B L R EEZRIITIR L7

ZIEB A EE 28 o Kaplan-Meier (KM) ZEAF iR
3R, MO % Logrank #:TfT\v, p<0.05%F
BhERE Lz AR RIZTRF OB Cox
Blhazard #: % v 7z, SHBHZBUCIEER, Ok, &4
HBOVGEMIE, mE7NV7 3 v, I3 ANP, BNP,
PRA, PNABE#H L, Mm% ANP, BNP, PRA, PNA
BEEIZ DWW TR IEBRASMITE DT 5 7200 g2 17
Sz T AZRERD, p<005%2 b - THELHE
L7z, BfHEHEREUSOICEZFTD  (censor) #1
& LTHATLL 2 1T - 72, BT HEERIT 21T, AR
ERLZEBICOWTEERBAECTEERBN 21T -
7z, U osst iz hiilko v 7 7 = 7 StatMate 1
W7

159
xfg BE 52 AL1802*H (154F) BNT43 AL L

&

7o, FEEHD D HAOADIRIETH O, FERIIERIE L L
FEEMI8 A, BR8N, EIEIN, ZOMOBEES A
THolz. WELAHIFHITE2 A, BRIATH 7.
ENHOMEEANP B L U'BNPBETALBEZED
KM AEFIFIZR ] & H21TR L7
Logrank i CROZHBRI D) A 7 M & plEIZFR4IC
L7
WP & OIS ANP, BNP O s E R S ARERE I T
BRLTHBILEGTFENEWZ LAREIN. 20MH0
WEBECTRBE2HMIIERLEZRIAON P>,
Cox el hazard 12 & 0 AAfFHRIC> X £ IEE HIC
WAE BT 21T & AFEH, OIIL, 5E ANP 35 X OV BNP
BEOAHHIZOWTEpHEAI VTN <0.06TH Y,
HFBEDOVAZHETFTHLI EAREN. LRI4HEI
DWCTERWA L TEERBMN 21T ) & i & M
BNPEEOADPHETHY, MU L2V AZRTTHD
LGB E N (FR5).
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%4 Kaplan-Meier ZFHFRIC AL BE2HEMO ) 2 7 1
& pfl (Logrank #:12 & A M5E)

H H YA (95 %EHEX ) pfiE
i 3.59 (2.53-10.7) < 0.001
ANia)id 1.68 (0.90 - 3.18) 0.092
AR 30 oL FE 0.78 (0.42 — 1.46) 0.445
MiE7LT3I > 0.71 (0.37 — 1.33) 0.280
ANP 2.25 (1.29 — 4.90) 0.006
BNP 1.88 (1.03 - 3.73) 0.039
PRA 0.61 (0.31 -1.12) 0.111
PNA 1.77 (0.96 — 3.41) 0.066
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%5 Coxltflhazard 12 & A FIEB 2DV COETEY M OB

WS AR AT 575 B AT
H H A2 pfH A pf#
(95 % 1S 4EIX ) (95 % (Z #IX 1)

SE B 1.07 (1.03-1.11) <0.001 | 1.06 (1.03-1.10) < 0.001
Ok 1.07 (1.01-1.14)  0.011 | 0.99 (0.93-1.06)  0.965
Wi 3 i 0.99 (0.98-1.01) 0.632 - -
mE7NVT I | 0.63 (0.32-1.26) 0.198 - -
logANP 4.36 (1.61-11.8) 0.003 2.82 (0.97-8.14) 0.055
logBNP 2.37 (1.35-4.17) 0.002 1.87 (1.02-3.42) 0.041
logPRA 0.62 (0.27-1.42) 0.264 - -
logPNA 3.93 (0.93-16.5) 0.061 - -

£z ¥

ANP & BNP 231, EMENIEDT 225, #
OHEBIVCERNERCEI2 2D OMERA LN
%1519 i ANP#IE 2O REEOZALITE U TER RIS
ZALT B A5, LEH S 5w SN S M4 BNP 130
ER ML, AR TOEBIE W,

BABEIIBWTMEEF MY Y ARRRTF PPk
& OB E TSI RGO F— Tl B, —#
WK TIRIEENT H oW, A TEENMEZICRME 1
BT %, Bk Cataliotti & ¥ 38 X U8 Zoccali % o
EEIETH Y, WIN L IMEEBNP B L NANPIEE
A RY MEIE L LB L7 A HETFTH -
72 L RART WS, KD Goto 5 ¥, Naganuma b7 O
TIIHRETHDH, 4N MELOGIMERICE LT
MH L BETHRIIEREIADN D572, Zoccali 5
R OB TMEBNP & ANPIEEHOMERIET
P ThEGEBETTROBAGFRICHT LML
ROAIHTTHHolze@E LTS, —F, Odar-
Cederlsf 5% 1333 ANDEWNT B TIMAE ANP % EH §i 4
HE LEREMIPBBE L 218 ADFEL, 13 A
AR, 2 ADHELE L, CoxHBlhazardiElz & b Ay
FRIIHNTHYAZRTZBITT 5 & ENAT O MAE
ANPRERIAED Y A7 HT (p=0.044) THo72H*
BHHDOANPIZEED ) AV EFE RSP o7: (p=
0.068) &#HEL T 5.

bbb OB TIZEEH Y ok ENHBNP O
EE R L TEG TR FEEICEL, Cox
Bl hazard i CELERBITEZ T4 9 & MAEEBNPIRED
EAPEGTHRICHLTCHMYILZYRAZHETF (b=
0.027) &7z, La»L, EWETANPBEOSMER L
KEHOM TR KMAFBBRICEE L ERFALNT,

Cox bl hazard i COHEBRAT TH LA FRIIHT
HEERVAZRATEE RO ol —F, BITHED
M4 ANPREEIZKMARFTHEE A TDH, F72Coxkbhl
hazard B2 & A G FHRMBITICB VT MEEBNPIRE
LIEIEFAKOEEE R L, BRIAGTHROTHRTFE L
THETHSH I E %AW L7z it Zoceali % O#E
E—% L, Odar—Cederlsf 5% O#E L 1ZR% 5. Odar
- Cederlof & ORFFE LB MM IZ BRI TH 2 HM G 8
B, LHHBBHICLS3ITHEY (censor) BN %
W EPRL DERELEALZTREND 5.

MAEBNPEEN LB E & D IZERBILT O
L2 AT HEFE L o722 L1122 T Zoceali S 13# %8
2T nds, 14 BNPIEE OB WE T3 NMmEIE
BEWZERWMEINTBY Y, bhibhoWfETd %
DI EIFRENSY . BHEE TIRLMETL L &b I
M DS ZVE 2 & 5 AREETIZOWT S M4 BNP
WEPMY. LY AZEFLE Lo -TRelEdH 5.

bivb L OmfZ2id ANP & BNPIXF UF b U w7 2R
NRTF RTHY) 2o MEEREORMAGTHRICEZ 5
WEIIRLAZ LR L. FOHBRLHEEEZ X
B9 5 MAEBNPREIZENICL HAETHENLTHLO
2t L CODEREOZEICIE U TEe £ by 5 g
ANPBEIIBEHBMROLEX RELZITH I LITK
527 bbb N ORFGE TR AT OB H AT
bz, BN CEEZRRIRERENS - L MUK
BThHy, LEEIECMEEANPRELSETHS. L
M FOMBEREIT L HOREMMOLETRE L
T 5. FD7DIENBTOMAE ANPIREILEE O O
RLHEEEAELI BT 20 bhholzbEZ
S5,

ENEZOMEE ANPIERE X dry weight 2 #tsd L0
fErOEARIEL 25 EHEShTWD. KIES W
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3 ENZOIMEE ANPIEE S50 pg/ml LT %2 HEEIZ dry
weight DIEZEIDTH Y, — 7, A5 1214 ANP
TEFEH 40 ~ 60 pg/ml OFBIZE { DHEYG L BT
5 kS OIS L NIERIFEONREZ D) B ANPK
HEETIZITITEEDEIE dry weightlild o7z Wi b
A%, EERECIIEEIR L IE & W & Lz dry weight A%
ANPETIHCRIZEY Lol ) 2 EIZh b,

Joffy 5% 13BN X BARGBRFEE L M ANP #EED
FALOBICHERA LN WEE L H L7202 ENE
ANPRECTRDIRZ2ELDEMF L R ERN, K
SRR S AR T 2 ENTRT O MAE ANP JREE & EH TR X
THhHELTWAS.

AFFREIEHEGFHEOTFTMET & L CIZENE
ANPREPENMOZN L) SBEATVWE I L EZRL
7z, THIEENBE O M ANPIEE L dry weight 1258
WIRRETHIE SN2 58 O AR OEEDORN %
RTEL Y IBZEERLT VS,

AR T M A BNP R % I Lo & L <Al
A5 LA RV MYERABRNEEZ B SEHL 2 LW
BN T2, BREFIZB VTS M4 BNPEE
L BN ANPIEIE 2 2212 dry weight DERE, HILE
BIOOAREOBRBEEITZIREOEGTHLEICWE
TELWEMHIRIREWEEZONS, LA L, RET
EF MU AR TF FOMERRDDOATHY, L
BOWBBOSEI Ao, ZOBEITIIENE
DISEBNP R & BT ANP IBERRBEAGTFHROF
MEFE 7B EHRENT.

BENBHEOMBFT VT I ViREITBREDORBIREE R
THWEETHH, AHTPHROTHO LT ENRIRE
A% L LBHEAOINE 7 VT I VIEEIZER
DFENC L BRAKDOREE L HEL T H7-DITBE DA 4y
FERIZIIEG LS EPARBEE TR Sz, IHEE L
JERXBMAMEL ) S BMEOLDP) A7HATELTOER
HEVEDOHEDNHSLNLED A5, KW TIZENEDOIL
WA ED A FROBEL VA RF LI 600

o7z,
O

ML BT B 52 A 3\ BT I % O WGHE M IILE, 1
HET VT3 Y, % ANP, BNP, PRA B X U'PNARE
PEIAEGFHICRIFTY A2 2 KMAEFH#B E Cox it
Blhazard i CHAT L7z, MIEBNPEE IZRPAGFE
DPL72) A7 HTTHY, S5IENEROMEE
ANPEE & BNPIEEICKWTEELR YA VAT ThH D
T EDSEM s T

i
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BB AMROTERALLCIHICIZ0IUT
DENTFERR DL RH 2 LT

WEE )=y 7, KBEREE Y5 —, KipdJuigbe,
Kz =y, JeZdEwbe, twke, B202880
HHEFH SOk, HHFRE 2 ) =y 7, 2
= 7, Wimbe, ek, S < HREESmEL SE
ke, e, BEY ) v 7 REIEEE, #E
wike, WEWE, WHEZ V= v, RAKEREWEE
Wbz hE—dke, MTERE BRIV =y, M
gz U=y 7, HINARZNERHEEE.
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Clinical Significance of Post-Dialysis Plasma Concentrations of Atrial Natriuretic Peptide and Brain

Natiuretic Peptide as Long-term Survival Predictors in Hemodialysis Patients : 15-year follow up study

Megumi Teranishi’, Yasunobu Hirata®? Kazuhisa Miyashita®, Masashi Suzuki!, Rie Hurudera ',

Katsunori Saitou ', Kazuchika Ishii ', Atsuo Goto', Keisuke Nishiyama® and Hiroaki Matsuoka

"Division of Nephrology, Department of Medicine, Japanese Red Cross Medical Center
Department of Cardiovascular Medicine, University of Tokyo, Tokyo, Japan
*Department of Hypertension & Cardiorenal Medicine, Dokkyo Medical University School of Medicine

This study was designed to clarify the clinical signifi-
cance of post—dialysis plasma vasoactive substances includ-
ing atrial natriuretic peptide (ANP), brain natriuretic pep-
tide (BNP), plasma renin activity (PRA) and noradrenaline
(PNA) as a survival predictor in chronic hemo- dialysis
(HD) patients. Immediately after HD, blood samples were
collected for the measurements of serum albumin, ANP,
BNP, PRA and PNA in 52 HD patients. During 15-year fol-
low—-up period 43 patients died ; 40 of diseases, 2 accident,
1 suicide.

Patients were divided into two groups using the median
of their age and clinical and laboratory variables.

Kaplan-Meier survival analysis revealed that the groups
of older age, higher plasma ANP and BNP concentration
had significantly lower survival rates as compared with
each counterpart (p<0.001, p =0.006, p = 0.039, respec-
tively).

Univariate and multivariate Cox proportional hazard re-

gression analyses were used to assess the potential associa-
tion of their age, and clinical and laboratory variables with a
survival rate. As a result of Univariate Cox hazard analysis,
age, cardiothoracic ratio (CTR), and plasma ANP, and BNP
concentrations had significant relationship with overall mor-
tality (p <0.001, p =0.011, p = 0.003, and p = 0.002, respec-
tively). However, stepwise multivariate analysis revealed
that the significant relationship with overall mortality was
shown for their age (p < 0.001) and BNP (p = 0.041).
These results demonstrated that the post-dialysis plasma
BNP concentration was an independent risk factor for long
—-term survival and the post-dialysis plasma ANP concen-
tration was also an important risk factor next to the BNP

concentration.

Key words © hemodialysis, survival, atrial natriuretic pep-
tide (ANP), brain natriuretic peptide (BNP).



