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Clinical Significance of Plasma
Atrial and Brain Natriuretic Peptide
Levels During Hemodialysis in
Hemodialysis Patients With Old
Myocardial Infarction

Shuichiro UETAKE, MD
Masaki TAKAHASHI, MD
Kouichi TAMANO, MD
Takeaki HONDA, MD
Tsutomu KOBAYASHI, MD
Shigeo HORINAKA, MD

Objectives. The plasma levels of atrial natriuretic peptidel ANP[And brain natriuretic peptide] BNP[are
useful to evaluate left ventricular function in patients with old myocardial infarctioh] OMIU This echocar-
diographic study examined the clinical importance of the measurement of ANP and BNP in patients with
OMI undergoing hemodialysis.

Methods. ANP and BNP levels were measured before and after hemodialysis in 36 patients with OMI
and 42 patients without ischemic heart disease as controlk] control groupll Echocardiography was per-
formed after hemodialysis. The patients with OMI were classified into two groups according to left ventric-
ular percentage fractional shortening] % FS[: Normdll OMI-Nlgroup with %FSH 30%! nJ 19Chnd low

J OMI-LCgroup with %FS U 30%! n 0 170

Results. The ANP, BNP levels and BNP/ANP ratio before and after hemodialysis were significantly
higher in the OMI-L group than in the other groups. BNP level was significantly inversely correlated with
%FS8] r[0 0 0.60, p 0.050 and correlated with E wave and E/A, in mitral inflow only in the OMI-L
group. The decrease in BNP level during hemodialysis was significantly greater in the OMI-L group than
in the other groups, but not in ANP level.

Conclusions. These findings suggest that ANP and BNP levels are increased in patients with left ven-
tricular dysfunction undergoing hemodialysis compared to those with normal left ventricular function.
ANP level is convenient for decision of suitable dry weight. In contrast, BNP level that correlated inverse-
ly with impairment of left ventricular function is a more sensitive index of left ventricular function than
ANP in patients with OMI undergoing hemodialysis.
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Table 10 Clinical characteristics of the patients

Control group

OMI-N groupOd

OMI-L groupO

On04200 OrO1900 On0170

gt yr0 57+ 9 O 60+ 8 O 61+ 9
Sek] male/female] 21/210 15/4°0 13/4°0
Body mass index after HIDI g/m?(] 214+ 2.8 0O 215+ 23 0 20.6+ 32 0
Etiology of chronic renal failureC]

0 0 DM/non DMO 13/290 8/110 10/70

0 O Duration of HIDI month[] 84+ 6200 39+ 577 31+ 25°°0
0 O Systolic blood pressure] mmHg O

0 0 0 O Before HDO 157+ 17 O 154+ 24 0O 145+ 25°0
00 00 After HDO 131+ 19 O 139+ 22 O 129+ 20 O
Decrease in body weight during HIDI %0 4.6+ 1.70 3.5+ 24°9 0 4.8+ 1.90
Myocardial infarction locationO

0 O AnteriordO 100 30

0 O Inferiord O 8O 60

0 O Posteriord O 10 10

0 O Anterior and inferior] O od 7

Continuous values are meant SD. “p[J 0.05, " p[ 0.01 vs control group, " pJ 0.05 vs OMI-L group.0
OMIU old myocardial infarction ; OMI-N groupl] normal cardiac function group] percentage fractional shorteningd
H 30%0 OMI-L groupU low cardiac function groupl percentage fractional shorteningl] 30%0 HDO hemodialysis ;00

DML diabetes mellitus.

Table 201 Echocardiographic data after hemodialysis

Control groupd OMI-N groupOd OMI-L groupOd
OrO4200 OrO1900 On0170

Hieart raté] beats/minC] 79+ 1700 74+ 140 89+ 20”50
AODI mm[] 332+ 3.6 0 333+ 3.6 0 336+ 45 0O
LADD! mm[] 373+ 62 0 389+ 54 0 41.7+ 5.8°0
IVSthl mm0O 11.8+ 1.6 O 123+ 1.9 0O 11.6+ 1.7 O
LVPWth] mm[ 11.1+ 1.6 O 11.6x 1.2 0O 104+ 1.5°0
LVDd mm[ 453+ 57 0 48.8+ 7.3 O 55.9+ 7.5°9°00
LVDE&] mm0 289+ 4.4 0O 32.5+ 5.7°° 44 4+ 7200000
%FS] %0 36.2+ 6.3 0O 33.6x 48 O 20.7+ 47708800
Pulsed-wave Doppler index
0 O El m/secl] 0.53+ 0.150 0.61+ 0.180 0.56% 0.170
0 0 Al m/secl] 0.76x 0.160 0.89+ 0.15"°°0O 0.75% 0.15°0
OOEADO 0.72+ 0.250 0.68x 0.180 0.76x 0.260
Inferior vena cavall
0 O Inspiratory phasel mm[] 6.6+ 2.900 7.4+ 2.40 8.8+ 3.8°00
U O Expiratory phasé€] mm[] 103+ 32 0O 114+ 3.0 O 12.7+ 4.2°0
0 O Collapsibility index O 0.42+ 0.220 0.34+ 0.150 0.35% 0.36

Continuous values are mean+ SD. "p[ 0.05, "“p 0.01, """ p 0.0001 vs control group, “p0 0.05, “Fp0 0.005, O

B80p00.0001 vs OMI-N group.Od

AODUO aortic dimension ; LADO left atrial dimension ; IVSth[] interventricular septal thickness; LVPWth[J left
ventricular posterior wall thickness ; LVD@ s[] left ventricular end-distoli€] systolicCHiameter ; %FSO percentage
fractional shortening. Other abbreviation and explanation of the groups as in Table 1.
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Control
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Fig. 1 Changes in plasma atrial natriuretic peptide levels during hemodialysis
Values are mean+ SD. " p[J 0.005, % p0 0.001, "9 p 0 0.0001 vs value before HD in all groups,
B p0 0.0001 vs control group before HD, = p 0 0.05 vs OMI-N group before HD, ” p 0 0.0001 vs control
group after HD, 3 p 0.01 vs OMI-N group after HD.
ANPU[ atrial natriuretic peptide. Other abbreviations and explanation of the groups as in Table 1.

BNP (pg/ml)
8000 -
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Before After Before After

Control OMI-N

Fig. 2 Changes of plasma brain natriuretic peptide levels during hemodialysis

Values are mean+ SD. “p[ 0.005, “" p0 0.001 vs value before HD in all groups, “ p 0 0.0001 vs con-
trol group before HD, " p[0 0.0001 vs OMI-N group before HD, " p (0 0.0001 vs control group after HD,
5 »[0 0.0001 vs OMI-N group after HD.

BNP O brain natriuretic peptide. Other abbreviations and explanation of the groups as in Table 1.
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BNP/ANP ratio after HD
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Fig. 3 Comparison between BNP/ANP befork] leftCand after hemodialysis] right[]
Values are mean+ SD. ” p[J 0.005 vs control group, ” p0 0.05 vs OMI-N group.
Explanation of the groups and abbreviations as in Table 1, Figs. 1, 2.
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Fig. 4 Comparison of decrease in plasma ANP levels] rightland in plasma BNP levels! left[during

hemodialysis

Values are meanz SD. ” p 0 0.05 vs control group.

Explanation of the groups and abbreviations as in Table 1, Figs. 1, 2.
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Fig. 5 Correlation between plasma BNP levels and percentage fractional shortening beforke! left{and

after] rightChemodialysis in the OMI-L group

Explanation of OMI-L group and abbreviations as in Tables 1, 2, Fig. 2.
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Fig. 6 Correlation between BNP/ANP ratio and percentage fractional shortening beforél leftLand

after’] rightthemodialysis in the OMI-L group

Explanation of OMI-L group and abbreviations as in Tables 1, 2, Figs. 1, 2.
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Fig.7 Correlation between plasma BNP level and E wave or E/A ratio from the Doppler mitral flow
velocity curves before and after hemodialysis in the OMI-L group
Explanation of OMI-L group and abbreviations as in Table 1, Fig. 2.
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