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Comparison of Heart Rate Variability in Kidney Transplantation and
End-Stage Renal Disease Patients on Dialysis

Hee-Ryong Lee', Joon-Seok Oh', Seung-Ho Choi', Peel Jung', Tae-Hyun Ryu', Sung-Min Kim', Yong-Hun Sin',
Joong-Kyung Kim', Woo-Hyung Bae', and Taek-Jong Hong’
IDepartment of Internal Medicine, Bong Seng Memorial Hospital; 2Department of Internal Medicine,

Pusan National University Hospital, Busan, Korea

Background/Aims: Heart rate variability (HRV) is a method for evaluation of autonomic nervous system activity by expressing the
balance of sympathetic and parasympathetic tones. Some studies of HRV in patients with end-stage renal disease (ESRD) have
been performed in Korea. However, few have examined kidney transplantation (KT) patients. Therefore, we investigated
autonomic nervous system activity by means of HRV in patients with KT due to ESRD.

Methods: We compared the pattern of cardiac sympathetic and parasympathetic activity by time- and frequency-domain analysis
of HRV with 24-h Holter monitoring of 23 KT and 56 dialysis patients. Patients underwent KT between January, 2008 and June,
2011.

Results: The mean ages of KT and dialysis patients were 54.2 + 12.3 and 53.7 £ 12.6 years, respectively. The KT group showed
increased time- and frequency-domain HRV (including HRV index), very low frequency (VLF), means and standard deviations of
all normal R-R intervals for all 5-min segments of the entire recording (SDNNI), low frequency (LF), LF in normalized units (LF
norm), and LF to high-frequency power ratio, compared with the dialysis group.

Conclusions: Autonomic tone in patients with KT is higher than that in patients with ESRD on dialysis. (Korean J Med
2012;83:606-612)
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adjacent R-R intervals that varied by more than 50 ms: 12| 4]
ugkA o] dfato] ol% A1k Zko] 50 ms o} 2pol} 1}
= 71849 vjg) a8 Ak ol X E(HRV index:
integral of the density distribution divided by the maximum of
the density distribution)S 245}t Fulg Al B4 %]
B2 2A4F0 FY(very low frequency, VLE: 0.017-0.050
Hz), AF1}+9 S(low frequency, LF: 0.050-0.150 Hz), 11T}
% H(high frequency, HF: 0.150-0.350 Hz), %3131} S(very
high frequency, VHF: 0.350-0.500 Hz), A5} <jo] AA}s)
THJ[LF norm: LF / (total power — VLF) x 100], 3151} <
9] AAFS} HQ|[HF norm: HF / (total power — VLF) x 100] 1

2|aL At} a1k o o) v|(LFHR)E 418k 3ith

Ak dolE A EE Eike BE S4AL B £ R
HAZ FA5HAT)E B4 24 HARRIZE = SPSS version 14.0
(SPSS inc., Chicago, USA) Z & 131-2 0]-2-35}4] Mann-Whitney
U test, Pearson Chi-square testE Al3st3 o, SASHE +
ol WAL p 4ol 005 olake) A9E folat Ao B
shaick

o= gAh 179

Table 1. Clinical characteristics of patients with HD/CAPD and KTP
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i

AIHAE 74 X]E% *JXJOIA‘ $hA}tol| 4] SDNN-S- 98.0
+ 31.8 msec, IMSSD+= 35.7 £ 53.9 msec, SDNNi+ 35.3 +
35.7 msec, pNN50-2 7.1 + 17.6% ~12]3 HRV index= 14.0
+ 4.00]Q]th B4 3kx}2o] A SDNN-S 173.8 + 700.0 msec,
MSSD+= 472 + 54.5 msec, SDNNi+= 34.5 + 34.1 msec,
PNN50-2 10.4 + 20.1% ~18]31 HRV index= 10.2 + 5.20]|9]
CHTable 2). $HH b= AlG £4] 2= Aol 3t
ol A] VLF= 3293 + 570.6 msec’, LF= 487.0 + 1605.2 msec’,
LF norm 45.3 + 15.9 nu, HF= 527.4 + 1932.8 msec’, HF norm

HD/CAPD KTP p value
Patients, n 56 23
Male, n (%) 33 (58.9) 18 (78.2)
Age, yr 537 +£12.6 542 +123 0.941
Hemoglobin, g/dL 104 +0.9 125+1.8 <0.001
Creatinine, mg/dL 84 +33 14+£0.6 <0.001
Total cholesterol, mg/dL 164.7 £49.0 180.7 £44.3 0.118
HDL, mg/dL 419 +£12.9 50.8 £18.3 0.064
Medication
ACE inhibitor and ARB, n (%) 38 (67.9) 4(17.4)
Beta-blockers, n (%) 32(57.1) 10 (43.5)
CCB, n (%) 30 (53.6) 17 (73.9)

Data are means = SD or n (%).

HD, hemodialysis; CAPD, continuous ambulatory peritoneal dialysis; KTP, kidney transplantation; HDL, high density lipoprotein; ACE,
angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker.
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Table 2. Comparison of time-domain HRV measures with HD/CAPD and KTP

HD/CAPD KTP p value
SDNN (msec) 173.8 +700.0 98.0 £31.8 0.017
rMSSD (msec) 47.2 £54.5 35.7 £53.9 0.424
SDNNi (msec) 345 +34.1 353 £35.7 0.048
PNN50 (%) 10.4 £20.1 7.1 +17.6 0.589
HRYV index 102 £5.2 14.0 £4.0 0.001

HRYV index, integral of the density distribution divided by the maximum of the density distribution; pNNS50, the percentage of adjacent

R-R intervals that varied by more than 50 msec; rMSSD, root mean square of the difference between the coupling intervals of adjacent

R-R intervals; SDNN, standard deviation of all normal sinus R-R intervals over 24 h; SDNNi, means and standard deviations of all nor-

mal R-R intervals for all 5-min segments of the entire recording.

Table 3. Comparison of frequency-domain HRV measures with HD/CAPD and KT

HD/CAPD KT p value
VLF, msec’ 174.6 +297.3 329.3 +570.6 0.010
LF, msec’ 346.1 £1107.0 487.0 +1605.2 0.039
LF norm, nu 28.4 +20.1 453 £15.9 <0.001
HF, msec’ 567.5 + 1571.1 527.4 +1932.8 0.812
HF norm, nu 403 +13.4 328 +11.5 0.027
VHF, msec’ 293.6 +819.2 441.7 £1807.7 0.722
LF/HF 1.0 £1.0 1.7+15 <0.001

HD, hemodialysis; CAPD, continuous ambulatory peritoneal dialysis; VLF, very low frequency; LF, low frequency; LF norm, LF in nor-

malized units; HF, high frequency; HF norm, HF in normalized units; VHF, very high frequency; LF/HF, LF to HF power ratio.

32.8 + 11.5 nu, VHF:= 441.7 + 1807.7 msec® ~12] 3 LF/HF:=
1.7 + 1.59th =4 312120 4] VLF:= 174.6 + 297.3 msec’,
LF: 346.1 + 1107.0 msec’, LF norm 284 + 20.1 nu, HF:=
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