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ABSTRACT

Background and Objectives : Heart failure (HF) may occur in atrial fibrillation (AF) patients with a normal left
ventricular (LV) systolic function if the diastolic function is impaired. The association of new parameters from the
relationship between the preceding RR interval (RR-1) and LV outflow peak ejection velocity (Vpe) with systolic
function has been reported. The aim of this study was to observe whether these parameters were associated with
HF in AF patients with a normal systolic function. Subjects and Methods : AF patients with a normal systolic
function were divided into two groups according to the presence (n=16) or absence (n=30) of a history of HF.
From the logarithmic equation between RR-1 and Vpe, the slope, Vpe at RR-1 second (Vpe-1), and Slope/Vpe-
1 were calculated. Results : Patients with a history of HF were older (p=0.037) and tended to more frequently have
hypertension (p=0.063) than those with no history of HF. The ejection fractions were similar between the two
groups. In the coordinates with RR-1 from 0.6 to 1 second, the slope tended to be steeper (p=0.074) and slope/
Vpe-1 was higher in patients with a history of HF (p=0.011). The Vpe-1 was similar between the two groups (p=
0.66). A multiple forward logistic regression analysis showed that slope/Vpe-1 was the only independent variable
associated with the occurrence of HF. Slope/Vpe-1 was related with aortic regurgitation, HF history, and the inter-
ventricular septal thickness in a multiple stepwise regression analysis. Conclusion : New parameters from the rela-
tionship between the RR intervals and LV performances were associated with the occurrence of HF in AF patients
with a normal systolic function. This finding suggests that these parameters may be related with the LV diastolic
function. (Korean Circulation J 2007;37:119—126)

KEY WORDS : Atrial fibrillation ; Pulsed Doppler echocardiography ; Heart failure, congestive ; Ventricular func-
tion, left ; Predictive value of tests.
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Fig. 1. The representative example of the relationship of preceding (RR-1) and prepreceding RR (RR-2) intervals with left ventricular peak ejection
velocity (Vpe). A! relation between RR-2 and Vpe. B! relation between RR-2 and Vpe when the coordinates with RR-1<0.5 second were excluded.
C: relation between RR-1 and Vpe. D: relation between RR-1 and Vpe adjusted with the influence of RR-2. E: relation between RR-1 and Vpe
when divided into two zones, short RR intervals (>0.6 second) and long RR interval (>0.6 second) (Adopted from reference 16 with modification).
LV: left ventricular.

Table 1. Comparisons of demographic and clinical characteristics
between patients with and without heart failure history

9] Vpe(Vpe—1) ¥ 7]&7]/Vpe-1& AXlSHATY,
HA 3RS 0]t RR—13} Vpe Ato]e] #AoA] T3t
of oJaf| kS Hk=t} Fig, 1DJAe} Zo] RR

Heart failure history

No (n=30) Yes (n=16) p
7V2o] &L Aurt LIEH Fig, 1R 4 7tAo *
Al ”“"’A OJJf] f U}E] Oiﬂ ° lRR - ]O 6= Age (years) 6554109 7391154  0.037
=z ._L
Vpe-10] B 7X|=H] 53] 71=7 17§ @el S7iste] 7] Mean RR interval sec)  0.81£0.13 0834016  0.57

27)/Vpe-10] AXA Hrk wWebA] RR 7HAo] e HI]

Associated diseases

G50 oJgt ek uiAIel] Y8 RR—-10] 0.6%2} 1,0% A} Hypertension 17 (43.3%) 13(75.0%)  0.063
o] _L]'J-‘:’]"g- Ol‘g—o]—oﬂ TL]—/K] 21 FAS 'S]—()?}\_T_V_(Fig_ 1E)’ Diabetes mellitus 9 (30.0%) 4(25.0%) 0.26
o] FAolA 1, 71871, Vpe-1 & 7187]/Vpe-1& AFEI% tHD 2067%) 1 63%) 073

o RR-10] 0,625} 102 Alo] et Y olf o Medicarion

7h70] AAF Asksel Bk 60-1003]0] 5] wo|ct Digo):ln ) 15 (50.0%) 13(81.3%)  0.058

Beta-blocker 30.0% 2(12.5% 0.1
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Table 2. Comparisons of echocardiographic findings and new para-
meters derived from the correlation between RR interval and LV out-
flow peak ejection velocity between patients with and without heart
failure history

Heart failure history

No (n=30) Yes (n=16) p
LVIDd (cm) 4.8£0.47 471046 041
LVIDs (cm) 3.1£041 3.0£0.41 0.24
FS (%) 35.0£4.0 36.6+3.8 0.19
EF (%) 57.6+5.0 59.7t46 0.17
LA (cm) 5.0£0.69 5.4%+0.63 0.07
Aorta (cm) 3.4+0.38 3.6£0.47 0.08
IVS (cm) 1.04£0.19 1.10£0.11 0.18
LVPW (cm) 0.99£0.14 1.05£0.13 0.15
LVM (g 178.5£50.5 183.9+34.4 0.71
MR (no/mild/moderate) 23/2/5 10/3/3 0.44
AR (no/mild/moderate) 23/4/3 10/3/3 0.58

Relation between RR-1
and Vpe (0.6 <RR-1<0.1 second)

Slope/Vpe-1 0.31+0.11 0.40%0.12 0.011
Slope 31.0£153  39.8f16.1 0.074
Vpe-1 98.4£242 96.0£20.8 0.66
IS 0.41£0.22 0.50£0.20 0.19
Relation between RR-1
and Vpe
Slope/Vpe-1 0.35£0.10 0.46%*0.11 0.001
Slope 35.2+16.4 45.8£15.5 0.040
Vpe-1 99.3£278 989%£17.3 0.96
IS 0.67+0.17 0.70£0.12 0.51
Relation between RR-2
and Vpe
Slope/Vpe-1 -0.18£0.14 -0.36£0.50 0.073
Slope -14.7£109 -24.3£22.4 0.058
Vpe-1 87.84+257 80.9*173 0.34

I 0.18£0.14 0.36£0.50 0.073

LVIDd: diastolic dimension of left ventricle, LVIDs: systolic dimen-
sion of left ventricle, FS: fractional shortening, EF: ejection fraction,
LA: left atrium, IVS: diastolic thickness of interventricular septum,
LVPW: diastolic thickness of left ventricular posterior wall, LVM: left
ventricular mass, MR: mitral regurgitation, AR: aortic regurgitation,
RR-1: preceding RR interval, Vpe: LV outflow peak ejection velocity,
Slope/Vpe-1: the ratio of slope to Vpe at RR-1 or RR-2=1 second,
Vpe-1: Vpe at RR-1 or RR-2=1 second, 1*: correlation coefficient,
RR-2: pre-preceding RR interval, LV: left ventricular
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Table 3. Relation of new parameters derived from the correlation between RR interval and LV outflow peak ejection velocity with clinical and

echocardiographic variables in all patients

Parameters between RR-1 & Vpe in
coordinates with RR-1 from 0.6 to 1 second

Parameters between RR-1 & Vpe

Parameters between RR-2 & Vpe

325—61/ e Slope Vpe-1 s/lgf-el/ e Slope Vpe-1 325—61/ e Slope Vpe-1
Age 0.28 0.12 0.31* 0.25 0.29 -0.12 0.35% 0.25 -0.08 -0.03 -0.11 0.16
CHF-Hx 0.38% 0.13 0.28 0.05 0.46* 0.04 0.36* -0.06 -0.23 0.18 -0.21 -0.10
LVIDd -0.16 0.00 -0.22 -0.17 -0.03 0.23 -0.15 -0.14 0.05 -0.02 0.05 -0.09
LVIDs -0.27 -0.07 -0.36* -0.31* -0.10 0.18 -0.29* -0.28 0.03 0.03 0.07 -0.18
FS 0.38% 0.18 0.49* 0.43* 0.23 -0.02 0.45* 0.41* -0.05 -0.12 -0.10 0.28
EF 0.38% 0.18 0.49* 0.43* 0.23 -0.02 0.45* 0.41* -0.05 -0.12 -0.10 0.28
IVS 0.39* 0.24 0.29 0.05 0.30* 0.01 0.25 0.04 -0.11 0.09 -0.09 -0.04
LVPW 0.25 0.04 0.24 0.19 0.22 -0.07 0.33* 0.21 0.03 -0.11 -0.01 0.13
LVM 0.13 0.10 0.06 -0.03 0.17 0.10 0.12 0.01 -0.04 -0.02 -0.05 -0.02
Aorta 0.28 0.23 0.11 -0.12 0.32% 0.26 0.13 -0.14 0.02 -0.03 0.08 -0.14
LA 0.07 -0.01 0.06 0.02 -0.07 -0.19 -0.04 -0.01 -0.06 0.05 -0.10 0.12
MR -0.10 -0.07 -0.09 -0.02 0.13 0.03 0.04 0.00 -0.25 0.23 -0.21 -0.05
AR 0.41* 0.32% 0.57* 0.57* 0.45* 0.30* 0.61* 0.56* -0.09 -0.04 -0.21 0.33*
Mean RR -0.01 -0.18 -0.05 -0.02 -0.30* -0.04 -0.23 -0.09 0.59* -0.52% 0.51* 0.38%

*: p<0.05. Vpe: LV outflow peak ejection velocity, RR-1: preceding RR interval, RR-2: pre-preceding RR interval, Vpe-1: Vpe at RR-1 or RR-2=1
second, Slope/Vpe-1: the ratio of slope to Vpe at RR-1 or RR-2=1 second, CHF-Hx: history of congestive heart failure, LVIDd: diastolic di-
mension of left ventricle, LVIDs: systolic dimension of left ventricle, FS: fractional shortening, EF: ejection fraction, [VS: diastolic thickness of
interventricular septum, LVPW: diastolic thickness of left ventricular posterior wall, LVM: left ventricular mass, MR: mitral regurgitation, AR:

aortic regurgitation, LV: left ventricular
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