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ABSTRACT

Background and Objectives : A non-dipping pattern in hypertensive patients has been shown to be associated
with a greater left ventricular (LV) hypertrophy, LV diastolic impairments and prolonged ventricular repolari-
zation. The dynamic parameters of the QT dispersion (QTd) have been highlighted as markers of ventricular
repolarization heterogeneity. The aim of this study was to demonstrate if the extent of nocturnal blood pressure
(BP) fall was related to the LV mass, LV diastolic function and dynamic parameters of the QTd. Subjects and
Methods : 122 subjects, receiving electrocardiography, 24-hour ambulatory BP monitoring, 12 lead-24hr Holter
monitoring and 2-dimensional Doppler echocardiography examinations, were enrolled. The subjects were classi-
fied as normotensive, dipper and non-dipper. The LV mass (LVM) and LV diastolic indices were measured. Using
the QT Guard software, with 12 lead-24hr Holter monitoring, the QTd, mean QTd, QTd variation (the diffe-
rence between the maximum minus the minimum QTd value observed over the recording time), QTd maxi-
mum (the maximum difference of QTd between consecutive beats) and QTd variability (QTd standard devia-
tion) were analyzed. Results : Of the 122 patients, 39 and 40 were placed in the dipper and non-dipper groups,
respectively. The non-dipper group had a greater LVM index (LVMI) than the dipper group (p<0.01). The non-
dipper group had greater increases in their A velocity (p<0.01), and more prolonged deceleration (p<0.01) and
isovolumic relaxation (p<0.01) times than the dipper group. There were no significant differences in the QT
and QTc interval between the 3 groups, but the QTd was much more increased in the non-dipper than the
dipper and normotensive groups (p<0.01). For the dynamic parameters of the QTd, the QTd variation, QTd
maximum and QTd variability were significantly increased in the non-dipper compared to the dipper and
normotensive groups (p<0.05). Comparing the dipper and normotensive groups, there were no significant dif-
ferences in the LVMI, LV diastolic indices, QTd and dynamic parameters of the QTd. Conclusion : The non-
dipper group of hypertensive patients had a greater LVMI, more impaired LV diastolic function and greater
increases in their QTd and dynamic parameters of the QTd compared to the dipper and normotensive groups,
suggesting the possibility of a much greater chance of cardiovascular events, and their complications, in the non-
dipper compared to the dipper group. (Korean Circulation J 2005;35:382—388)
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Table 1. Demographic characteristics of subjects
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Normotensive (group 1)

Hypertensive

Dipper (group 2) Non-dipper (group 3)

N 43 39 40
Age (years) 43 39 40
Sex (M: F) 55.97*16.5 5431134 56.5T13.3
BSA (m?) 25118 22: 17 15: 25
BSA: body surface area
Table 2. 24hr ABPM characteristics of subjects

Hypertensive

Normotensive (group 1)

Dipper (group 1) Non-dipper (group 2)

24hr SBP (mmHg) 122.1+9.9
DBP (mmHg) 735171
HR (/min) 72.2+9.0

Daytime SBP (mmHg) 124.7£10.8
DBP (mmHg) 75.2+7.2
HR (/min) 739185

Nighttime SBP (mmHg) 111.1£9.3
DBP (mmHg) 66.7*8.1
HR (/min) 64.1 +10.7

143.5+13.6* 145.1+13.4*
87.9+9.6* 89.7+10.0*
71.8+8.6 66.6+9.5"

146.1 = 12.0* 146.7+14.2*
91.2+8.8* 90.1+10.6*
75.3%9.5 67.1+9.71

122.3+13.4* 144.1+14.17F
78.7+9.0* 89.1+9.37
62.3+17.6 64.3+10.0

#: p<0.001 vs group 1, T: p<0.05 vs group 1 and group 2, F: p<0.001 vs group 1 and group 2. ABPM: ambulatory blood pressure moni-
toring, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, day time: 06 : 00-22 : 00, nighttime: 22 : 00-06 : 00
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Table 3. Echocardiographic characteristics
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Normotensive (group 1)

Hypertensive

Dipper (group 2)

Non-dipper (group 3)

IVST (mm) 11.9£2.3
LVID (mm) 49.7£89
PWT (mm) 10.9+1.9
LV mass (g) 223.1+948
LV mass index (g/m?) 125.91+43.7
E velocity (m/s) 0.76 +0.2
A velocity (m/s) 0.75£0.2
E/A ratio 1.14+0.6
DT (ms) 190.5%+29.8
IVRT (ms) 80.1+14.2

11.7£2.4
417142
10.3£1.7
201.2x61.6
127.8+39.7
0.64%0.2
0.70%+0.1
0.95+0.3
193.1£21.9
90.9+13.2

13.1+2.5
50.6+7.5
12.8+2.4*
269.8+84.67
158.8 +47.9*
0.70+0.2
0.90+0.2*
0.79+0.2F
223.5+42.1*
108.6+15.5*

#: p<0.01 vs group 1 & group 2, T: p<0.05 vs group 2, F: p<0.001 vs group 1. IVST: interventricular septal thickness, LVID: left ventricular
internal dimension, PWT: posterior wall thickness, DT: deceleration time, IVRT: isovolumic relaxation time

Table 4. QT and QTc values

Normotensive (group 1)

Hypertensive

Dipper (group 2)

Non-dipper (group 3)

380.3£33.9
421.1%318

QT (ms)
QTc (ms)

374.4%214
425.2£18.9

384.8£91.5
431.0t22.4

p=non-significant

Table 5. Dynamic parameters of QT dispersion

Normotensive (group 1)

Hypertensive

Dipper (group 2)

Non-dipper (group 3)

QTd 25.1110.2
QTed 29.3£10.8
Mean QTd 38.3*+11.4
Mean QTed 41.2+124
QTd variation 119.31+44.2
QTcd variation 132.5£45.9
QTd variability 21.5%£10.2
QTed variability 23.5E11.1
QTd maximum 94.7£40.7
QTed maximum 105.5+45.6

245+9.1
28.2£11.0
36.3+12.0
39.1£13.0
105.3%+34.0
117.5+42.6
18.7%£5.0
20.6£6.1
85.3140.8
95.0+48.6

45.5+26.3*
48.4+30.2*
43.0+17.4
449+17.2
160.7+58.5T
174.7+58.67
248+93%F
269+10.5F
129.2+48.17
143.4+5197

#: p<0.01 vs group 1 and group 2, T: p<0.005 vs group land group 2, F: p<0.05 vs group 2. QTd: QT dispersion, SBP: systolic blood

pressure, QTcd: corrected QT dispersion
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Table 6. The relation of 24hr ABPM, LVMI and QTd parameters in non-dippers

LVMI QTd Mean QTd QTd Variation QTd Variability QTd Maximum

24hr SBP (mmHg) 0.21 -0.26 0.24 -0.30 -0.39* -0.29

DBP (mmHg) -0.23 -0.4471 0.05 -0.34* -0.487 -0.34*

HR (/min) 0.28 0.14 -0.30 -0.11 0.19 -0.07
Daytime SBP (mmHg) 0.18 -0.27 0.24 -0.31 -0.37* -0.31

DBP (mmHg) -0.22 -0.4471 0.07 -0.33* 0431 -0.35*

HR (/min) -0.23 0.06 -0.29 -0.13 0.15 -0.08
Nighttime SBP (mmHg) 0.31 -0.06 0.14 -0.35* 0417 -0.34*

DBP (mmHg) -0.19 -0.32* -0.04 0411 0591 -0.31*

HR (/min) 0.41° 0.37* -0.24 -0.04 0.36* -0.07

#: p<0.05, 1: p<0.01. ABPM: ambulatory blood pressure monitoring, LVMI: left ventricular mass index, QTd: QT dispersion, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, day time: 06 : 00-22 : 00, nighttime: 22 : 00-06 : 00
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