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Summary

Ten patients with malignant diseases whose mean age was 20.04+13.2 years received anthracycline
derivatives therapy and were evaluated for their left ventricular systolic and diastolic functions by
computer-assisted digitized M-mode echocardiography.

Fractional shortening (%FS), a parameter of systolic function, was measured. The first derivative
of left ventricular dimension change (peak LV dD/dt), posterior wall thinning (peak LVPW thinning
rate) and interventricular septum thinning (peak IVS thinning rate) were used as indices of diastolic
function. Blood pressure (BP) was measured noninvasively at the end of the echocardiographic ex-
amination and hemoglobin concentration (Hb) was measured on the same day. These examinations
were performed immediately before administration of anthracycline and one week and one month after
the last administration. Statistical analyses were performed using the Student’s t-test.

The mean BP, HR, LVDd, LVDs, LVPW and IVS remained unchanged following the drug
administration. 9%FS did not change significantly; 36.8+6.3%,, before the administration, 35.3+6.5%,,
one week after the administration, and 36.5+5.19%,, one month after the administration. Peak
LVdD/dt and the peak LVPW thinning rate decreased appreciably from 4.46+1.10 to 3.76+1.08, and
from 7.99+1.55 to 6.4141.04, respectively, one week after the administration. The peak IVS thinning
rate decreased from 3.54+0.81 to 2.99+0.79 after one week (p<0.1). All of these values returned to
the control levels in one month after the drug administration.

We concluded that the indices of left ventricular diastolic function were more sensitive for detect-
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ing cardiac impairment than those of systolic function during the course of anthracycline therapy.
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EEOCAHIZ D bk otz 2B, FHLK
anthracycline Z3#|ix doxorubicin, daunoru-
bicin, aclarubicin, mitoxantrone <, I3,
vincristine, enocitabine, cytarabine, cyclophos-
phamide, L-asparaginase, 6-mercaptopurine,
predonisolone ©, #H4 ¥ i1ff 4 Td - Jz (Table
1).

Vsl &

Aloka #! SSD860 i & 1t Hewlett-Packard
77020A HEHEEBEE T 3.5 55 v ig 5.0 MHz
DIFUATa—%—&AW, MEML®BWIEE
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100 mm/#) TR L. & hiz M-mode >
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Table 1. Patients’ summary and dosage of anthracycline

Case (‘355 Sex Diagnosis A((:r‘:lt;/rg?)s € Cumglfgt}\;z)dose
1. S.0. 5 M ALL ACR 48 DNR 171
ACR 48
2. R.S. 11 F ALL DXR 28 DNR 84
DXR 140
3. R.S. 11 F ALL DXR 28 DNR 84
DXR 168
. T.K. 16 M AML DXR 80 DXR 160
5. T.S. 13 F Malig. DXR 75 DXR 150

lymph.

6. K.S. 36 M AML DNR 120 DNR 360
7. K.S. 36 M AML ACR 84 DNR 360
MIT 1.2
ACR 84
8. M.A. 55 F ALL DXR 24 DXR 371
9. Y.H. 21 F APML ACR 13 DNR 1,328
10. H.N. 9 M APML DXR 26 DXR 496
11. H.N. 9 M APML DXR 104 DXR 600
12. E.O. 22 F APML MIT 4 DNR 535
ACR 98
MIT 18
13. E.O. 22 F APML MIT 4 DNR 535
ACR 98
MIT 26
14. S.H. 16 M Ewing DXR 60 DXR 150
15. S.H. 16 M Ewing DXR 60 DXR 210

ALL =acute lymphocytic leukemia ; AML =acute myelocytic leukemia ; APML =acute promyelocytic leukemia ;
Malig. lymph.=malignant lymphoma ; Ewing=Ewing sarcoma ; DNR =daunorubicin ; DXR =doxorubicin ; ACR

=aclarubicin ; MIT =mitoxantrone.
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Fig. 1. Schema of the digitized M-mode echocardiogram of the left ventricle and com-
puter analysis of these indices in systole and diastole.

LVDd=left ventricular end-diastolic dimension; LVDs=left ventricular end-systolic dimension;
LVPW =end-diastolic left ventricular posterior wall thickness; IVS=end-diastolic interventricular
septum thickness; 9% FS=9, fractional shortening; LV dD/dt=rate of left ventricular dimensicn
change during diastole.
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Table 2. Hemodynamics and hematologic change due to anthracycline administration

Pre Post-1W Post-1M
Hb (g/d)) 10.4+1.9 9.5+1.5 9.8+1.7
m-BP (mmHg) 84.8+9.2 81.5+8.8 80.6+7.6
HR (R-R, msec) 726492 773+97 734+148

Hb=hemoglobin concentration; m-BP=mean blood pressure; HR=heart rate; Pre=value prior to admin-
istration of anthracycline; Post-1W =value one week after administration of anthracycline; Post-1M =value one

month after administration of anthracycline.

Table 3. Changes in echocardiographic indices due to anthracycline administration

Pre Post-1W Post-1M

LVDd (mm) 43.3 +4.6 43.9 +5.4 44.0 £5.1
LVDs (mm) 27.6 +5.1 28.5 +5.6 27.9 +4.7
LVPW (mm) 7.6 +1.8 7.9 +1.6 7.6 +£1.4
IVA (mm) 7.3 +1.5 7.1 1.4 7.4 £1.1
%FS (%) 36.8 +6.3 35.3 +£6.5 36.5 +5.1
Peak LVdD/dt 4.46+1.10 3.76+1.08* 4.45+1.13
Peak LVPW thinning rate 7.99+1.15 6.41+1.04% 7.97+1.22
Peak IVS thinning rate 3.54+0.81 2.9940.79 3.45+0.83

* p<0.01 compared to pre value, # p<0.001 compared to pre value.

Abbreviations are same as in Fig. 1 & Table 2.

5 % peak LV dD/dt, peak LVPW thinning rate EFL, &bic, 1 BT, EFLTWiHL

5T 4.46+:1.10, 7994155 TH oL DB
B 5% 1 ERc 3.76+1.08, 641£1.04 L zh
FhEEICETLED, 1 y Aok s L 445+
113, 7.97+£1.22 rizEHEEaioEICEE L 7.
Peak IVS thinning rate (3% 5fifo 3.54+0.81
2, 5% 1EE<T 2994079 ~L{ETF L2,
HEHFEAICETERXAONEDARICEE o
(p<0.1). 1 5 H%i1x 3.45+0.83 L@ifEcE LK
(Table 3, Fig. 2).
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Fig. 2. Changes in systolic and diastolic indices due to administration of anthracycline.

Abbreviations are the same as in Fig. 1 & Table 2.
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