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O Abstract O

Studies on Heart Rate Variability in Patients with
Acute Myocardial Infarction

Ho Soon Lee, M.D., Yong Seok Choi, M.D., Seong Woo Han, M.D.,
Woo Jung Park, M.D., Young-Cheoul Doo, M.D., Dong Jin Oh, M.D.,
Kyu Hyung Ryu, M.D., Yung Lee, M.D.
Department of Internal Medicine, College of Medicine, Hallym University, Seoul, Korea

Background[] Heart rate variability(HRV) represents one of the methods of examining the
function of autonomic nervous system. Many patients with acute myocardial infarction show
evidence of autonomic disturbance during the acute phase of the attack and reduced heart rate
variability is a significant predictor of mortality in patients after acute myocardial infarction.

Method[] The study groups included 25 patients admitted to our hospital with acute myo-cardial
infarction and 23 age matched control group. Heart rate variability(time domain measuresl] mean
NN, SDNN, SDANN, SD, rMSSD, pNN50 and frequency domain measures(] TF, LF, HF) was
measured from 24 hour Holter recording and wall motion score index(WMSI) was calculated from
echocardiography in both groups. Jeopardy score(JS) and ejection fraction(EF) were calculated from
coronary angiogram and left ventricular cineangiogram. In patients, HRV, echocardiography and
coronary angiography were taken at a mean of 9+ 4, 4.3+ 2.9, and 13+ 6 days after admission.

Results[]

1) HRV (time domain measures[] SDNN, SDANN, SD, rtMSSD, pNN50 and frequency domain
measures[] TF, LF, HF) except mean heart rate was significantly decreased in patients with acute
myocardial infarction(AMI)(p<0.001).

2) The angiographic EF and echocardiographic WMSI showed significant negative corre-lation in
patients with AMIEO —0.49, p<0.05).

3) The EF was significantly related with mean heart rate(cJ] 0.52, p<0.05), SD(J 0.45, p<0.05),
TF@O 0.46, p<0.05)and LF(@O 0.50, p<0.05) in patients with AMI.

4) There was no correlation among the JS, WMSI, and HRV in patients with AMI.

Conclusion] These findings support that the autonomic control of the heart was patho-logically
changed in patients with AMI and among the HRV measurements, mean NN, SD, TF and LF were
closely related with left ventricular function.

KEY WORDSO Heart rate variability - Acute myocardial infarction * LV function.
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00 000 mean NNO 856.2+ 101.8ms, SDNN
0 136.7+ 30.9ms, SDANNO 126.0+ 28.8ms, SD
0 51.4+ 13.2ms, rMSSDO 31.6+ 12.7ms, pNN50
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Table 1. Heart rate variability in control and acute

myocardial infarction(AMI) and other known
postinfarction risk variables

Control group AMI* group
(n=23) (n=25)
mean NN (ms) 856.2 + 101.8 8358 + 101.3 '
SDNN (ms) 1367 + 309 833+ 3797
SDANN (ms) 1260+ 288 755+ 375"
SD (ms) 514+ 132 329+ 1217
rMSSD (ms) 316+ 127 212+ 737
PNN50 (%) 98+ 76 32+ 327
TF (Ln(ms2/HZ) 679+ 0.62 582+ 095"
LF (Ln(ms2/HZ) 5.63+ 0.74 449+ 116"
HF (Ln(ms2/HZ) 471 0.63 372+ 097
JS(jeopardy score) - 3.52+  3.65"
EF - 51.48+ 11.76
(ejection fractiond %) - 1642+  2.76

WMSI -

(wall motion score index)

T p 0.001 versus confrol, T NS

*AMIO Acute myocardial infarction

mean NNO mean of all RR intervals between normal
beats

SDNNUO standard deviation of all normal RR intervals
in the entire 24-hour recording

SDANND standard deviation of the average normal
RR intervals in all 5-minute segments of the entire
24-hour recording

SDO mean of the standard deviations of all normal
RR intervals in all 5-minute segments of the entire
24-hour recording

rMSSDUO the square root of the mean of the sum of
the squares of differences between adjacent normal
RR intervals over the entire 24-hour recording

PNNS500 percent of differences between adjacent
normal RR that are=50 ms over the entire 24-hour
recording

TFO total frequency power, LFO low frequency power,
HFO high frequency power
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Fig. 1.

Comparison of heart rate varialility between
control and patients with acute myocardial
infarction.

*p<0.001, * msO milisecond, SDNNO standard
deviation of all normal RR intervals in the entire
24-hour recording, SDANND standard deviation
of the average normal RR intervals in all 5-minute
segments of the entire 24-hour recording, SDO
mean of the standard deviations of all normal
RR intervals in all 5-minute segments of the entire
24-hour recording, rMSSDO the square root of
the mean of the sum of the squares of differences
between adjacent normal RR intervals over
the entire 24-hour recording

00 000 00000 00 00000 00000
0000 00000 (p<0.001)(Table 1, Fig. 1-2).
00000 0000 00000000 352+ 3.65,
00000 5148+ 11.76%, 00000000 164
+276000.
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Fig. 2. Comparison of heart rate variability between

control and patients with acute myocardial
infarction.

*0<0.001, * pNN50(%) 0 NN50 count divided
by the total number of all NN intervalTFO total
frequency power, LFO low frequency power,
HFO high frequency power

Table 2. Correlation among measures of heart rate variability in patients with acute myocardial infarction

Js EF WMSI meanNN SDNN  SDANN  SD  rMSSD pNN50  TF LF HF
Js 1.00
EF -0.16  1.00
WMSI -0.04 —0.49*  1.00
meanNN  0.15 0.52* 0.09 1.00
S DNN 000 036 —030 0.40 1.00
SDANN  —0.04 034 —-0.33 0.34 099  1.00
SD 0.14 045+ —0.15 0.59* 077 0.70° 1.00
rMSSD 030 029 —0.14 0.70* 0.52*  0.44*  0.71 1.00
PNN50 029 011 —-031 038 0.51*  0.45* 0557 088 1.00
TF 0.15  0.46* —026 057 0.69* 062" 090 072 056" 1.00
LF 0.04 050 —0.25 0.51* 067F 060" 089  061F 043 097  1.00
HF 033 034 —0.15 0.68* 061" 053 077 08 075 086 076 1.00

2-tailed significanced *p<0.05, ¥ p<0.01, ¥ p<0.001
JSO jeopardy score,0 EFO ejection fractionOd WMSIO wall motion score indexd mean NNO mean of all RR
intervals between normal beats
SDNNO standard deviation of all normal RR intervals in the entire 24-hour recordingd SDANNO standard
deviation of the average normal RR intervals in all 5-minute segments of the entire 24-hour recordingd SDO
mean of the standard deviations of all normal RR intervals in all 5-minute segments of the entire 24-hour
recordingd rMSSDO the square root of the mean of the sum of the squares of differences between adjacent
normal RR intervals over the entire 24-hour recordingd pNN500 percent of differences between adjacent
normal RR that are =50 ms over the entire 24-hour recordingd TFO total frequency power, LFO low frequency
power, HFO high frequency power
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Fig. 3. The correlation between EF and SD in patients
with achte myocardial infarction.
*EFO ejection fraction
*SDO mean of the standard deviations of all
normal RR intervals in all 5-minute segments of
the entire 24-hour recording
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Fig. 4. The correlation between EF and TF in patients
with acute myocardial infarction.
*EFO ejection fraction

* TFO total frequency power
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Fig. 5. The correlation between EF and LF in patients
with acute myocardial infarction.
*EFO ejection fraction, ¥ LFO low frequency power
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