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Abstract

The relationship between the myocardial uptake of iodine-123 metaiodobenzylguanidine ('*I-MIBG) and
heart rate variability parameters has not been determined. This study determined the relationship between
the change in myocardial uptake of '?I-MIBG and improvement in left ventricular function after treatment,
to determine the usefulness of '“I-MIBG imaging to assess the effect of therapy on heart failure due to

dilated cardiomyopathy (DCM).

IZ[_MIBG imaging and power spectral analysis of heart rate variability were performed before and after
treatment in 17 patients with heart failure due to DCM. The following parameters were compared before
and after treatment: New York Heart Association (NYHA)functional class, radiographic cardiothoracic
ratio (CTR), blood pressure, echocardiographic data[left ventricular end-systolic (LVDs)and end-diastolic
(LVDd) diameters, left ventricular ejection fraction (LVEF)], plasma concentrations of norepinephrine and
epinephrine, heart rate variability power spectral analysis data[mean low frequency (MLF)and high fre-
quency power (MHF) Jand the myocardium to mediastinum activity ratio(MYQ/M) obtained in early and
late images, and washout rate calculated by anterior planar imaging of '*I-MIBG.

The NYHA functional class, LVEF, LVDs, CTR, MLF and MHF improved after treatment. Early
MYO/M and late MYO/M improved after treatment. The rate of increase in late MYO/M was positively
correlated with the rate of improvement of LVEF after treatment. Furthermore, the late MYO/M was nega-
tively correlated with MLF. Washout rate revealed no correlation with hemodynamic parameters.

These findings suggest that late MYO/M is more useful than washout rate to assess the effect of treat-
ment on heart failure due to DCM. Furthermore, the '*I-MIBG imaging and heart rate variability parame-
ters are useful to assess the autonomic tone in DCM with heart failure.
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1981412, iodine-123 metaiodobenzylguanidine
("PI-MIBG) I2 & Y & P DLHREMBEA A —F V7
PHE SN, ZRUBEEOGRENORKRISH %
SNTERY, LARLBEDO PLMIBGLHY v F7
574 —DOFHELT, LHNYAARET, 50
DR S DTN LOTLE, b L IR GHELY AA
DRY—HHFBEENR TV LY, —F, LELE
BT KT 5 LESINRTY, LR
FIZBTBLHEB AR MV —ZIEE SR E
JVABIZETLTWALERTWSEY, F7-, KA
BEERB L USHEBOARY P71, B
DBBEDEALIZ L7225 TR T 2 209, KE#TE
KBy 28 E LTERATH A LREShTWS, L
P LLAEDOERMED ' PI-MIBGLHY v F7 5
74 —FROZEIIZOVTIRBE D ENTE DS,
BEWTE % & & WEYRE DGR RETMICIT,
BIMIBGLE Y Y F 757 4 —DEDIRENEAT
HEPIZOVTIRVELHALA TRV, FALEFHR
EAEBIRE L OMOBEREICOWT LR INT
Wy,

SEFKA X, PRELGHE X 5 0FREDER%
TULBREERELRE L, HESREFMEL LT
BIMIBG LA A — Y ¥ 7V OREBRMEZ ALK
BB TRE L.

MEREHE

AIEFEIZOWT, EABTOHAEZITVRIEL B
BErzMHL L. dREISFICAKEL, Lxa—
BIRER G A 7 — T VIRELR E TR S, EBR
% ZVF 72 PERELOAHAE 17610 (Table 1) Th o 72, 1BF
#Eid, angiotensin converting enzyme (ACE) [HE 3
(enalapril 2.5—5.0mg/day, F¥j4 £ 1mg/day) 1261, I
PR3E (furosemide 20— 120mg/day, 3442 + 28 mg/day)
1160, 3803 (digoxin 0.25—0.5mg/day, F30.29 +
0.1mg/day)6BITdH o 7. pERESB L UF'*-MIBG L
ALY AR E % RIZTERORABII 2o 7.

TRHRHT & IR R [(PIIE R 4.5 £ 3.4(1.5-13.0) »
BlD2KA4 Y bT, LT OHREBEIZOWTRE L /.
1)'PLMIBGL5 Y Y F 2757 4 —FTRE LT2045#%
& 3EEM £ .U/ LR H (myocardium-to-mediastinum

Selected abbreviations and acronyms

BI.MIBG = iodine-123 metaiodobenzylguanidine
LVDd = left ventricular end-diastolic diameter

LVDs = left ventricular end-systolic diameter
MYO/M = myocardium-to-mediastinum avtivity ratio
(M) HF = (mean) high frequency power

(M)LF = (mean) low frequency power

(M) TP = (mean) total frequency power

MLF/HF = mean low-to-high frequency power ratio

Table 1 Baseline clinical data of patients

Number of patients 17
Male/female 12/5
Age (yr) 5515
Heart failure history (months) 12+23
SBP (mmHg) 1172134
DBP(mmHg) 76.3£10.0
NYHA functional class
I 15
I 2
History of hypertension
Sinus rhythm 13
Atrial fibrillation 4
Medication
Digoxin 1
Furosemide 3
Enalapril 4
Enalapril + furosemide +digoxin 5
Enalapril + furosemide 3

Values are mean=+SD.
SBP=systolic blood pressure ; DBP=diastolic blood pressure;
NYHA =New York Heart Association.

activity ratio: MYO/M) & BEV LB, 2) LA BT
BRE LT24KH, #8KNL 12T TOSHE
BMBLC12BEOERMOFYME (& BERESS
(mean high frequency power: MHF; 0.15—0.4Hz), &3
# $K % (mean low frequency power: MLF; 0.05—
0.15Hz), BEEEES & BB KBRS D45 (mean
total frequency power: MTP; 0.05—0.4Hz), & &K
5 LR BB S @ . (MLF/HF) ], 3)New York Heart
Association (NYHA ) U EE548, 4)ME, 5) 03—
B EoZEEL L TEEIREKIE (left ventricular
end-diastolic diameter: LVDd), 7&ZIUEREIEE (left
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ventricular end-systolic diameter: LVDs), 7 ZERHR,
6)-L%RLE, 7) M1%E norepinephrine & epinephrine .

BLMIBG-LFH Y v F 7T 7 4 — I 3REBZEIERIC
'"BI-MIBG Z#HEL, 205 & 3EEEI 14 (C planar IETH
Z#E L7z, Planar IEE{R D LR, EEELTEYHE
CHEBICHE.OHEE (AT LERE.OEE, #El<
=2 T VBGER) R RE L, 20514 (early) & 3BEEI £
(late) DMYOM EZEH L7z, FAEVHLEZLUT
DRICL W EH L 7=,

W LE(%) =[Q0FHLHH Y~ —2054
REHERA Y~ b)) — GEEBELHY Y
b — 3R LM A Y 2 M) 112050
ATV b 205Kk LEMES Y V)

LT EENT I FERAICER L 722 24 A L 7 —
LEREGE A, BE7 ) ZERETIT- 2.
1005 T 295 LT/NT — AR b VERZITV, B
N T -V OFHEE 24 HFEHMHEL L7
(MLF-24, MHF-24, MTP-24, MLF/HE-24). %7z,
HSEED S I2BFIZD T TOSEMFEHEE KD 72
(MLEF-5, MHF-5, MTP-5, MLF/HE-5). ®|Z, '"®I-MIBG
LB Y F 77714 —HiTHMLEEGDEZ D, B
REBE»SD305MICh720 105 T2T5 LTES
NIz3EIDBTRRCMEFH L, SEMTFHEL L
72 (MLF-12, MHF-12, MTP-12, MLF/HF-12). 7% Bxf
SBE1IBF, LEMBI4F, MO Y 226, 1
BEEE70y 7 150 716IL, BT 5B L7.

FEHBATIC DWW TR, IEHRRIR O B paired tHR5E
R, SEEOMBIIEREIRMMTE Vv CTRET L 72,
p<005% b o THMAFMICEEED ) LHEL .

i R

1. BEEQRERNETOLR

ERIZELY, EEBRME, LVDsB X LELED
WE % RO 72 (Table 2). NYHA LBEESETIE, %
EBNTBI, REFNISH TH o7z, "PI-MIBG-LfF ¥
YFTTT7 4 —FRLEDearly MYOM & late MYO/M
DWBIRDOH, TV LEOYEZZD 2h o
7z (Fig. 1, Table 2) .

LFAEEY ST — ARSIV OFETRRETIE, 1288
EO R TFHME & L TDMLF-12, MHE-12, MTP-12
WP S EEICHML . 72, H8EENS 128
WK TOSEEFERE L L TDMLE-5, MHF-5,
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Table 2 Comparison of patient parameters before and

after treatment
Before After

CTR(%) 56.21+6.5 53.1+7.3**
SBP(mmHg) 117.2%13.4 1102+15.5
DBP (mmHg) 76.3+10.0 70.8+104
LVDd (mm) 64.2+9.7 62.749.0
LVDs (mm) 54.24+9.6 51.249.8*
LVEF(%) 40.5+7.4 455+9.0**
NYHA 2.0%0.5 1.5+£0.6***
Early MYO/M 1.79+0.19 1.914+0.23*
Late MYO/M 1.79+0.28 1.93+0.27*
WR (%) 30.5+10.8 27.7£9.0
MLF-12(PSD) 134.31+46.5 171.9%+52.0*
MHF-12(PSD) 121.8+61.9 170.7+62.5*
MLF/HF-12 1.2+04 1.1+0.3
MTP-12(PSD) 256.2+103.7 338.6+115.1*
MHR-12 (bpm) 90.0+15.0 89.0%+17.0
MLF-5(PSD) 107.8%£79.1 176.1+£90.7**
MHF-5 (PSD) 94.5+95.7 143.9+87.0*
MLF/HE-5 2.1%£17 1.9+1.0
MTP-5(PSD) 213.8+169.7 326.6+157.5**
MHR-5 (bpm) 85.0+12.0 84.0+14.0
MLF-24 (PSD) 127.7£132.7 212.8+147.2**
MHF-24 (PSD) 129.7+£99.3 179.6+£109.5**
MLF/HF-24 1.8%+1.1 1.3+0.7
MTP-24(PSD) 407.8+278.3 316.7£274.3
MHR-24 (bpm) 90.0+7.0 88.0+11.0

Values are mean+SD. *p<0.05, **p<<0.01, ***p<<0.0001 vs
before treatment.

MLF: 0.05—-0.15Hz, MHF: 0.15—0.4Hz, MTP: 0.05—0.4Hz.
CTR=cardiothoracic ratio; LVEF=left ventricular ejection
fraction; Early MYO/M =myocardium-to-mediastinum activity
ratio obtained 20 min after intravenous injection ; Late MYO/M
=myocardium-to-mediastinum activity ratio obtained 3 hours
after intravenous injection; WR=washout rate ; PSD=power
spectral density; MLF-5, MHF-5, MTP-5, MHR-5, MLF/HF-5
=each 5 hours mean value obtained from 8 to 12 o’clock;
MLF-12, MHF-12, MTP-12, MHR-12, MLF/HF-12=each
mean value at 12 o’clock; MLF-24, MHF-24, MTP-24, MHR-
24, MLF/HF-24=each 24 hours mean value. Other abbreviations
as in Table 1.

MTP-5 DV NS BRI L 72, 24 B P ME &
L TOMLF-24 & MHF-24 % & &5/ L 7 (Table 2).

Ifil #F catecholamine # B |~ D> Tld, norepinephrine
13322.2 +208.5 %* © 348.3 £ 215.6 pg/ml, epinephrine
13223 £ 1375 532.1+362pg/ml T, L bICEEEY
RO ;o Tz,
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Fig.1 Changes in '*I-MIBG myocardial scintigraphy
parameters before and after treatment
Values are mean + SD. *p < 0.05 vs before treatment.
Abbreviations as in Table 2.

Table 3 Correlations between 2I-MIBG myocardial
scintigraphy and other parameters

MYO/M
WR (%)

Early Late
CTR (%) —0.616** —0.715***  0.660****
SBP(mmHg) 0.247 0.283 —0.409*
DBP(mmHg) 0.206 0.167 —0.247
LVDd (mm) —0.378*  —0477* 0.546***
LVDs (mm) —0.410*  —0.506** 0.573***
LVEF (%) 0.399* 0.499**  —0.451*
PNE (pg/ml) —0.297 —0.473* 0.578***
PE (pg/ml) —0.028 —0.146 0.183
MLF-12(PSD) —0.471*  —0.492* 0.401
MHF-12(PSD) —0.463*  —0.477* 0.348
MLF/HF-12 0.117 0.185 —0.237
MTP-12(PSD) —0.513*  —0.526* 0.398
MHR-12(bpm) —0.237 0.071 —0.176
MLF-5(PSD)  —0.069 0.061 —0.162
MHF-5(PSD)  —0.043 —0.006 —0.153
MLF/HF-5 0.029 0.219 —0.149
MTP-5(PSD)  —0.091 —0.003 —0.157
MHR-5(bpm)  —0.277 —0.160 —0.020
MLF-24(PSD) —0.191 —0.119 —0.018
MHF-24(PSD) —0.025 —0.005 —0.031
MLF/HF-24 —0.074 0.179 —0.374
MTP-24(PSD) —0.240 —0.165 —0.004
MHR-24 (bpm) —0.332 —0.151 —0.155

Values are correlation coefficients.

*p<0.05, **p<0.01, **p<0.001, ****p<<0.0001.
PNE=plasma norepinephrine; PE=plasma ebinephrine. Other
abbreviations as in Tables 1, 2.
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Fig.2 Correlation between % changes in late MYO/M
and % changes in LVEF before and after treat-
ment
Abbreviations as in Table 2.

2. PIMIBGLEY > FI571—fREBKRE
1812 & ORSEM

Late MYO/M 1372 ZERHIZR & D ICIEDOHHM % 3290,
LVDd, LVDs, /LHERE B & UFM4E norepinephrine &
O, WTFNbEDEMEZ RO, WV LERIZER
HELOMICEDHMASH Y, LVDd, LVDs, [
norepinephrine 3 & UL HERIL & DRI VT b IE
DHEBEEH o7, F72, early MYO/M IZERHEEE & D
ICIEDHR, LVDd, LVDs 38 & UL & DRI,
B DR % 325 72 (Table 3).

3. EFIVEMEESRE L "PI-MIBG LFF Y > F T 5
7 1 —FRE & DRE M
BRIZE D, late MYOM IZEZERHEFEOREL L
LICHEMLEDCHBE %D (r=0.717, p<0.01;
Fig. 2). L2°L, early MYOM & ¥V il LEROE(LR
IBERH R E L ORICHBE 2RO L h o 7.

4. PIMIBG LY > F 9777 1« —FRR ELIRE
BN —ZNRYT PIVEMBEIESOREM
(Table 3)

Late MYO/M (X 12 B EHD SR FHEL L TD

MLF-12 £ O, BOMB% R 7 (Fig. 3-%&). &
#aI(O), ER%( @ DL\ FA—EFTHENTH L,
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Fig.3 '"I-MIBG imaging and power spectral analysis of heart rate variability
Left: Correlation between late MYO/M and MLF-12.
Right: Changes in late MYO/M and MLF-12 before and after treatment.
O before treatment, @ : after treatment, [J]: mean of late MYO/M and MLF-12 before treatment,
I : mean of late MYO/M and MLF-12 after treatment.

Abbreviations as in Table 2.

Fig. 3-AIIR L7z & 91, ZLDEFRTET LA
EANEEILL /2. Late MYO/M IZ MHF-12 8 X OF
MTP-12 L DOBIZH, BOHBEEED .
MYO/M b MHF-12, MLF-123 £ O'MTP-12 &£ D2,
BOMMEZRO. Wl LELLHEEBARY bV
FEATHERE L ORI A S ik b o 7o,

% =

FRFETIZ, WRENILOEREDITZD, '"PI-MIBG L
FRELY AAIBIE DY E % B 72, Late MYO/M DL
i$ Takeishi 5'", Somsen 5'*) Wakita 5 D& & 3
—3 L Twv5A. Takeishi 5'"ViZ ACEHEEBEICL D
BeV il LEDOHE % 525, Fukuoka 5'? & Wakita 5 '¥
13 BERTREREIC L AV LEOWE R BT,
Somsen &' i3 ¥\ L &%t 5 ACE FHE B LD
MEEZRE L T, SEIOFE TRV LED
WELRD L7205, FOEBALLTUTOZ L
PHER SN D, 1) AR TIILRELOAE IS & 204
EREOAENREL TSI L. 2)HEANYHA
UHRBED O I FE (88.2%) & M (11.8%) T, EXER
HERAF40.5% &, RBHBEDO.LALFITHSZ
&. 3)Early MYO/M & late MYO/M AP RIBRICEXE L 72
e, BHIGEBIIBORETH BEEVH LERIZIZSR
BRRD Loz k. 4) pEKTEOIRA G % Bt

Early
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LTwa I, $72, HESN/IACEHEERL VX
5 ) A DREMEEEEN D BN, EITMIBGDELY
ABNRER LTSNS L 2R ETH B,
KHFFETIE, late MYO/M B X U8V LZE & nor-
epinephrine & DFHBE % R 724, W& & LB BEANEE
EEZRB L TWwAEEX HN. ACElESRERE
12 & B IEERHEOYE T L/ (H/M) & BE
LTWBEREVEINTVEA, BEMEBEEICL S
BRHEBOWFEIECHLFELEELTWDE L) TH
B2 F 7 BLMIBGLAHELY AAARTEIETH 5 % H
BOH/MIZ, GEERNCILRELLEE ICX S 2 B R
EOMBEZTFHUT LI EIPHERLEBESATY
5. KEFFETIE, BRHEOWE &g LRI
LTS, late MYOM IZBEELTEBYH, £EIX
TEPEBEDTLE L & b iZlate MYO/M DL E X R 7.
Daio#HE & B L T, EZBRHEELHEVH LEOR
ERRIETHAON G o2 Lid, HEEOHE
WL BEEMESRE I N, F/2, MYOM X002
B8 — AR PNVIBE L ITEEE L T B M AT
AN 2-F (WA
OAREIIH$ 5 ACEHERBE T, BIREMRE
EHE R LT 218ECTH 2 SEEAEM L 72 L HiE S
NTWBS, K T UHEBBITZ 1T > 72106159
BlL ACERREE S S h Tz, HBEICLY, &
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TOEMFEOMLFB X U'MHFIZEEICHML, £T
DB O MLF & MHF IZEESESRBLS LTV
7. —EE9\CE AR I BIZRARETEE) & LS 5 R
ThY, BEABRIESEERRS /L KBRS
PRBTAIETHLLEENRTWAESY, Lal, &K
FERSIRIREMRESOREL XIS LEOR
HE1OL B, ZOEBEHERIIOVTOERBEII—
ETIE R\,

RFFEOFKERETIX, PRELOHIEIC X 5. 00ERE
IZBWT, MIBGIZ & 2 LIRS EMERIETDH 5 late
MYO/M IIMLF & BEDOMEZRL, LB EAMEES)
TLHEIZPEV late MYO/M DSBA L, BEEA LA T 5
ZENTRENT, LA LS, HEEREEE BN
L7zZ &k, WEHIC & 53T BAREIETEIE] & v ) — ik
HERICRL7-BETH ), EEENBIZEMEES
DEEHIREE N/ REMEE, BIZZEMEEIL L
ZIYVLBIZEIA/THILPMOENT VS, 3
EE)/ST — AR VBT OEREIL, ECREES
Hi Ao BEMEEE % KE$ 555, '“I-MIBG L
PUFTS T4 -8B, FICOETOREMRE
HERBL TS, L7255 T, PLMIBG.LEH Y ~ F
757 4 —1BELLHEE)/ ST —ART M IVEBTO
FEEIR, WHIBTHLDTIER L, PI-MIBGEE L
LDHZEE) ST — A7 bV OERER I BAEIEE)
DEZHAEZ & 52 TWATRER D RIS N,

=

- BURET L.

(MYOM) LBV LR Ko 7.

PEFRELOAHIEIC & 2 0L T 2 EERFMIC, PIMIBGLEHH Y »F 77714 —DEDIE
ERERTHLNIIOVTIEVEZHEL ATV, $7-, KEOFR & OHAZEBIRE & O BER:
KOWTHRE XA TWERY, FXTHREICHTHEHMOERIZEAIMIBGLHY Y F7 5
7 4 =R L OHEBTFEDELY S, EFRFRFMEL L TOWEND 'PI-MIBGOFE At % It

M RIITERELOAFIEIC L B 0L 17BITH 5. EHA L TGRS » AIC, )NYHA LR
S, 2) 0K, 3)mE, 4) LTI EOREEEZRHE, EZHRABELVDY), £
FIUHEELIEE (LVDs)], 5) M norepinephrine & epinephrine i, 6).LMAZLE)/ ST — A7 M Vig
B, 1)MIBGLHY Y F 756 L0 EL LTEY (early), % (late) 0.0/ LR

WEIZE D, NYHA.UBEEESSH, ASERHE, LVDs, LMLt otiE 80, FHEEK LK
5 b L7z, Early MYO/M & late MYO/M 2t L7225, SRVl LERIIHEL 2h o 7.
BHIZ X BERHEROYE L late MYO/M DM IEDHB % 320, EZIUMREERESEL L b I
late MYO/M DR % 528 72, Late MYO/M (3K I £ 75 e 39 & B OARBE % BRO 727%,
W URIZEEIC L AR EROBE T I AEBREL 0B E RS 2o 7.

HEMBOEILER—ES THENTNT S L, late
MYO/M & MLF-12 DAEBIE L T, Fig. 3-HN% <
DIEBITET LV ELEANEHB L. EERT O
RIEAAZIEB TTHEIRAETIE, late MYO/M & MLF-121%
ELIREER LTV A, HEICL D LSS EME
ISENTTHEIRBE AT E S N, late MYO/M & MLF-12 3 &
LMY 5 Z & 2R L7 (Fig. 3-4).

FFEOBRHERE LT, HRELOHEIC & 5.0
AEBE T 5 BERE % RV EYREDER
FEFM 1 '"PI-MIBG /L EL ) A A DIEIE T H 5 late
MYOMDSHEWH LEL D EFEHTH L LEZ LN,
T, BRMICPLIMIBGLH Y v F7 7714 — L8
BEHLOEEB) ST — AT VBT OEAE DRI
o7, LIRBEMRESOREN 2 FMA TR L
E S Y (WA

& ]

1. JERBLOAFEEIC & B2 OAEBE I T 5 Bl
xR 7 YR O R A R i & LT, MIBG
LEFELY AR DIGETH 5 late MYO/M 1, VL
RINVERATHLLEEZ LN,

2. BBIREICMIBG LY v F 75 7 4 — % SR
DB ST — AR VBT LR THRE T4
LZX Y, HEERELOAFIEC & A OALBREO.LBBEE
MREB Z T A 2 EATREE E X STz,

#J
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