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Cross-sectional study of relation between blood pressure and heart rate variability in
patients with peritoneal dialysis
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ABSTRACT Objective:To analyze the possible relationship between heart rate variability (HRV) and
blood pressure in peritoneal dialysis patients. Methods: In this cross-sectional study, 93 continuous am-
bulatory peritoneal dialysis patients ( CAPD) patients were enrolled. Patients were divided into three
groups according blood pressure. HRV which reflects autonomic nerve function ( ANF) were measured by
using 5-minutes recordings of a stationary system by a standardized method. Both time-domain and fre-
quency domain parameters were analyzed. Results: HRV time domain indices [ the standard deviation of
all normal RR intervals (SDNN) , the square root of the mean of the squared differences between adjacent
normal RR intervals (rMSSD ), the standard deviation of differences between adjacent NN intervals
(SDSD) , the percentage of differences between adjacent normal RR intervals that were >50 ms compu-
ted (PNN50) ] and frequency domain indices [ the low-frequency energy in the power spectrum 0.04 —
0.15 Hz (LF) , the high-frequency energy in the power spectrum 0. 15 — 0.4 Hz (HF) ] were signifi-
cantly lowest in hypertensive group (P <0.05) whereas LF/HF was highest as compared to normal BP
group (P <0.05). Univariable correlation analysis showed that both systolic and diastolic blood pressure
were negatively correlated with SDNN (r = -0.386, P <0.001; r= -0.399, P <0.001), rMSSD
(r=-0.373, P<0.001; r= -0.426, P<0.001), SDSD (r= -0.375, P<0.001; r= -0.425,
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P <0.001), PNN50 (r=-0.223, P=0.032; r=-0.245, P=0.018), TP (r= -0.328, P =
0.001; r=-0.312, P=0.002), LF (r=-0.260, P= 0.012; r= -0.194, P=0.063), HF (r=
-0.394, P<0.001; r= -0.365, P<0.001), and positively correlated with LF/HF (r=0.275, P =
0.008; r=0.171, P =0.1). Multivariable regression analysis showed that HRV indicators were inde-
pendently factor affecting both systolic and diastolic blood pressure in PD patients. Conclusion; ANF as-
sessed by HRV were significantly different in PD patients with blood status, parasympathetic nerve were
activated in hypotension group whereas sympathetic nerve were activated in hypertension group. ANF was

independently factors associated with blood pressure.

KEY WORDS Peritoneal dialysis;Blood pressure ; Heart rate; Cross-sectional studies
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Table 1  Comparison of clinical data among different blood pressure groups
Hypotension(n =10) Normal (n =58) Hypertension(n =25) P
Age (years) 68 £15 61 £13 58 £13 >0.05
Dialysis vintage (months) 28.6(1.6,73.1) 23.6(5.4,148) 26.7(1.8,88.3) >0.05
Male (% ) 50.0 41.4 50.2 >0.05
Diabetes mellitus (% ) 11.4%*% 42.9 45.7 0.004
OH (L) 1.5+1.7* 1.9 =1.5% 3.6 1.7 <0.001
Serum albumin (g/L) 36.4 +4.3 39.6+4.1 38.2+4.3 >0.05
Ser (wmol/L) 735.8 £235.8 856.7 +285.8 864.4 +273.0 >0.05
Serum urea, mmol/L 19.1+7.4 21.4£5.6 23.5+£5.5 >0.05
Serum calcium ( mmol/L) 2.4+£0.2 2.4+£0.3 2.3+ 0.3 >0.05
Serum sodium ( mmol/L) 138 4.4 139 £3.1 141 £3.8 >0.05
tKv/V 1.71 £0.66 1.81 £0.47 1.75 +£0.60 >0.05
rKv/'V 0(0,1.1) 0.14(0,1.93) 0.32(0,1.65) >0.05
tCer (mL/min per week) 47.6 £14.6 56.4 +£16.9 61.5+23.7 >0.05
rCer (mL/min per week ) 0(0,43.9) 5.7(0,136) 16.9(0,61.4) >0.05
Ultrafiltration (mL) 306( -60,1 200) 425(0,945) 200( -50,1 000) >0.05
TFR (mL) 762 £463 726 +382 706 +460 >0.05

OH, over hydration; Scr, serum creatinine; tKt/V,total Kt/V;1Kt/V ,residual Kt/V ;tCer, total creatinine clearance ;rCer,residual renal creatinine

clearance ; TFR, total fluid removal.

# P <0.05, vs. normal; #P <0.05, vs. hypertension.
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Table 2 HRV parameters among different blood pressure groups
Hypotension Normal Hypertension P

InSDNN (ms) 4.2+0.5** 3.4+0.6" 2.9+0.8 <0.001
InrMSSD (ms) 4.5+0.5"* 3.3+0.8" 2.7220.9 <0.001
InSDSD (ms) 4.8£0.5** 3.7+0.8" 3.0+1.0 <0.001
PNN50 (% ) 30.1+35.0*% 6.8 +13.7* 5.1x12.4 <0.001
InTP (ms?) 7.5+1.4** 6.6+1.2% 5.7+1.6 0.002
InLF (ms®) 5.8+1.9% 5.2+1.4% 4.3£1.9 0.022
InHF (ms?) 6.7+1.4** 5.2+1.6* 3.4+2.3 <0.001
LE/HF 0.55+0.4"* 1.31£1.1* 3.45 £4.1 <0.001

SDNN, the standard deviation of all normal RR intervals; tMSSD, the square root of the mean of the squared differences between adjacent normal RR
intervals; SDSD, the standard deviation of differences between adjacent NN intervals; PNN50, the percentage of differences between adjacent normal RR
intervals that were >50 ms computed; TP, the total power spectrum; LF, the low-frequency energy in the power spectrum 0.04 —0. 15 Hz; HF, the
high-frequency energy in the power spectrum 0. 15 —=0.4 Hz; LF/HF, the ratio of LF and HF. SDNN, rMSSD, SDSD, TP, LF, HF were transfered to

napierian logarithm(1In) for comparisons. #* P <0.05, vs. normal; #P <0.05, vs. hypertention.

2.3 ARSI S

3 WoR T WA s LR 5K T A i PR 48 AR
HRV 545 09 50 R AR SC 7 45 2R, 4 5 HRV
I3 S U AR AR 3 B AR 5 (P < 0..05) , 5 LE/HF
RIEMR(P <0.05) @F5KHE5 LE/HF B IEAM
(P=0.1),{H5HA HRV W SO 45 b5 42 52 1
FHOE (B LF 41, P 24 <0.05) o o 53 AH S 20
P E/NT 0.1 (A8 g A 2 Z Tl 43 Hr e,

SR o MR e e A EF RIS A AT REIN &R o i T
HRV AN bn A S M, hy bt A 36 2 ) - 15
#7381 H (9, ¥ LE/HF SDNN HF X =~ B A4
e EROE Y E L WNEL B W LIS B T S (N
ISR T IR A -l A R e T RE SR 52
A IIRE, Z ot IH AT B, 2 I 2
PG, A S 2 D REAT) SR 2 52 R I s 9 2t Sz (]
H(%4,5),

R3 ISR MES HRYV B RIS BRGS0 145

Table 3 The correlation analysis between HRV parameters and other variables

Systolic blood pressure

Diastolic blood pressure

r P r P
Gender (male =1, female =2) -0.002 0.980 -0.145 0. 166
Age (years) -0.055 0.597 -0.395 <0.001
Dialysis vintage ( months) -0.040 0.701 0.072 0.492
Diabetes (Yes =1, No=0) 0.298 0.004 -0.059 0.571
OH (L) 0.399 0.001 0. 160 0.126
Weight (kg) 0.286 0.005 0.282 0. 006
Ser ((wmol/L) 0.057 0.5% 0.273 0. 009
Serum Urea ( mmol/L) 0.201 0.058 0.214 0.042
Serum calcium (mmol/L) 0.094 0.386 0.167 0.123
Serum sodium ( mmol/L) 0.022 0.842 0.037 0.740
Serum albumin (g/L) -0.083 0.435 0.218 0.039
InSDNN (ms) -0.386 <0.001 -0.399 <0.001
InrMSSD (ms) -0.373 <0.001 -0.426 <0.001
InSDSD (ms) -0.375 <0.001 -0.425 <0.001
PNN50 (% ) -0.223 0.032 -0.245 0.018
InTP (ms?) -0.328 0.001 -0.312 0.002
InLF (ms?®) -0.260 0.012 -0.194 0.063
InHF (ms?) -0.394 0.001 -0.365 <0.001
LF/HF 0.275 0.008 0.171 0. 100
rCer 0.110 0.316 -0.016 0.886
tCer 0. 196 0.072 0.228 0.036
Ki/V 0. 166 0.128 0. 008 0.939
tKt/V 0.006 0.955 -0.060 0.587
GFR (mL/min) 0.135 0.207 -0.009 0.931
Ultrafiltration ( mL) -0.139 0.183 -0.234 0.024
TFR (mL) -0.060 0.565 -0.139 0.183

GFR, glomerular filtration rate. Other abbreviations as in Table 1 and 2.
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Table 4 Multivariable linear regression analysis for systolic blood pressure
Characteristics Partial regression coefficient Standard partial regression coefficient t P
Model 1 Constant 142.36 18.07 <0.001
InHF -4.532 -0.364 -3.681 <0.001
OH 4.962 0.327 3.405 0.001
Model 2 Constant 159.575 12.826 <0.001
InSDNN -11.714 -0.344 -3.577 0.001
OH 5.146 0.34 3.532 0.001
Model 3 Constant 105. 675 21.882 <0.001
OH 4.672 0.308 3.133 0.002
LF/HF 6.901 0.362 3.905 <0.001
Diabetes 11.293 0.207 2.107 0.038

Variable(s) entered to the model 1 Over hydration (OH) , diabetes (Yes =1, No=0) , weight, total creatinine clearance (tCcr) , serum urea and
InHF. Variable(s) entered to the model 2: OH, diabetes ( Yes=1, No=0), weight, tCcr, serum urea and InSDNN. Variable(s) entered to the model
3. OH, diabetes (Yes=1, No=0), weight, tCer, serum urea and LF/HF. InHF, InSDNN were napierian logarithm(In) of HF, SDNN, respectively.

RS BT R G KERNG RIS TR SO A8 S PR AR R 270 [0 )3 43 Hr 4 5

Table 5 Multivariable linear regression analysis for diastolic blood pressure

Characteristics Partial regression coefficient Standard partial regression coefficient t P
Model 1 Constant 102.274 12.935 0.000
InHF -2.565 -0.353 -3.782 0.000
Age -0.369 —-0.342 -3.669 0. 000
tCer 0.162 0.206 2.253 0.027
Model 2 Constant 112.454 12.373 0.000
InSDNN -6.824 -0.354 -3.787 0.000
Age -0.364 -0.338 -3.616 0.001
rCer 0.165 0.210 2.292 0.025
Model 3 Constant 72.023 6.711 0.000
Age -0.355 -0.329 -3.585 0.001
LF/HF 2.772 0.256 2.736 0.008
rCer 0.157 0.200 2.161 0.034
Ultrafiltration -0.010 -0.220 -2.435 0.017
Weight 0.269 0.191 2.019 0.047

Variable(s) entered to the model 1; Weight, serum urea, total creatinine clearance (tCer) , age, serum creatinine (Scr) , serum albumin, ultrafil-
tration and InHF. Variable(s) entered to the model 2; Weight, serum urea, tCcr, age, Scr, serum albumin, ultrafiltration and InSDNN. Variable(s)
entered to the model 3; Weight, serum urea, tCer, age, Scr, serum albumin, ultrafiltration, and LF/HF. InHF, InSDNN were napierian logarithm( In)

of HF, SDNN, respectively.
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