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Changes of autonomic nervous function and its influencing factors in patients
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Abstract:Objective To explore the changes of autonomic nervous function and its influencing factors in
patients with non-dialysis chronic kidney disease (CKD) at different stages. Methods A total of 236 non-dial-
ysis CKD patients who were hospitalized at the First Affiliated Hospital of Dalian Medical University from
2014 to 2019 and underwent dynamic electrocardiogram examinations were selected as the study subjects. The
study subjects were divided into CKD1—5 stage groups based on CKD staging (49,51,58,40,38 cases respec-
tively). Compared the levels of time-domain [ standard deviation of normal R-R interval at 24 h (SDNN),
standard deviation of the mean R-R interval every 5 min in 24 h (SDANN) ,root mean square of the difference
between adjacent R-R intervals throughout 24 h] and frequency-domain [ low frequency power (LF) ,high fre-
quency power (HF),LF/HF ] analysis indicators of heart rate variability (HRV) and HRV decline situation
in patients with different stages. The correlation between clinical indicators and HRV indicators was analyzed.
The independent risk factors for HRV decline in non-dialysis CKD patients were analyzed. Results The
SDNN level of patients in CKD5 stage group was significantly lower than that of patients in CKD1— 3 stage
group,and the SDNN level of patients in CKD]1 stage group was significantly higher than that of patients in
CKD3—4 stage group,the SDANN level of patients in CKD5 stage group was significantly lower than that of
patients in CKD1—2 stage group.and the differences were statistically significant (P<C0. 05). The LF level of
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patients in the CKD5 stage group was significantly lower than that of patients in the CKD1 —2 stage group,
and LF/HF level was significantly lower than that of patients in the CKD1—4 stage group.,and the differences
were statistically significant (P<C0. 05). The proportion of patients with decreased HRV in CKDI1 to stage 5
were 14.3%,37.3%,39.7%,60.0% and 71.1% respectively,the differences between the groups were statis-
tically significant (P <C0. 001). SDNN correlated negatively with age, systolic blood pressure, 24-hour urine
protein quantification, parathyroid hormone, phosphorus,potassium,homocysteine levels (P<C0. 05),and cor-
related positively with estimated glomerular filtration rate (eGFR) ,albumin, hemoglobin, calcium and high-
density lipoprotein cholesterol levels (P<C0. 05). Multivariate Logistic regression analysis showed that age,di-
abetes and decreased eGFR were independent risk factors for HRV decline in non-dialysis CKD patients (P <<
0. 05). Conclusion The main autonomic dysfunction in non-dialysis CKD patients is the enhancement of sym-
pathetic nerve activity,and the incidence of autonomic dysfunction increases gradually with the progression of
the disease. Clinical intervention measures should be actively taken based on risk factors to prevent adverse

cardiovascular events caused by autonomic dysfunction.
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*x6 S #2JEEH CKD & HRV THHNEARZSWER
T F HRV F [ =100) HRV K TR (n=136) X*/t)Z P
B/ n/n) 58/42 79/57 <<0. 001 0. 989
(s, ) 62.0+-14.7 56.5414.3 2.900 0. 004
WM 52 [ (%) ] 28(28.0) 36(26.5) 0.068 0.794
PR [n (20) ] 12(12.0) 15(11.0) 0. 054 0. 817
BRI [ (Y0 ] 46(46.0) 37(27.2) 8.927 0. 004
LR 2 (%) ] 92(92. 0) 118(86. 8) 1.611 0.217
W4 i (x5 »mm Hg) 146.84-20. 3 141.2418.9 2.172 0.031
ok ELM (P, . P;;) »mm Hg] 82.0(76.0,90.0) 80.0(78.0,90.0) 0.022 0. 883
eGFR[M(P,;,P,;),mL/(min * 1.73 m*)] 31.5(15.4,60.3) 64.6(39.5,101.2) 33.062  <C0.001
UA(z %5, pmol/L) 432.0%£114. 6 426.14110. 2 0.236 0. 838
24 hJREHAERE[M (P, . P mg] 2 053.0(564. 4,4 329.5) 982.5(182. 1,2 266.3) 12.214  <<0.001
Hey[M (P, P o) spmol/L] 22.2(17.6,29.8) 19.1(14.6,24.2) 3.795  <<0.001
Hb[M (P, ,P,;).g/L] 111.5(91.0,131.8) 126.5(111. 3,141, 0) 18.995  <0.001
HbA1c[M (P, P>, %] 5.9(5.4,6.7) 5.6(5.2,6.2) 2.232 0.026
ALB[M(P,;,P,),g/L] 38.3(34.6,41.4) 38.3(34.8,42.8) 0.216 0. 642
TC[M(P,;,P ;) mmol/L] 4.7(4.0,5.7) 4.9(4.1,5.6) 0.812 0.368
TG[M(P,,,P,.) ,mmol/L] 1.6(1.1,2.2) 1.6(1.0,2.5) 0. 006 0. 937
LDL-CLM (P, P;;),mmol/L] 2.7(2.2,3.2) 2.8(2.3,3.3) 0.914 0.339
HDL-C[M (P ,;,P;;)mmol/L] 1.0€0.8,1.3) 1.1(1.0,1.3) 7.818 0.005
PTH[M(P, .,P,.),pg/mL] 111.7(52.7,222.9) 47.3(31.7,120.7) 23.079  <<0.001
Ca[M(P,;,P,;) ,mmol/L] 2.2(2.1,2.3) 2.3(2.1,2.3) 3.105 0.078
P[M(P,;,P.;),mmol/L] 1.3(1.2,1.5) 1.2(1.1,1.3) 13.072  <<0.001
K[M(P,,,P,.),mmol/L] 4.2(3.7,4.6) 4.0(3.7,4.4) 3.325 0. 068
w7 L [E%E Logistic A HER
i H 8 SE WaldX* P OR OR 4 95%CI
AR 0.038 0.017 5.283 0.022 1.039 1.006~1.073
PR 1. 389 0.575 5.832 0.016 4,011 1.299~12. 374
Wi 0.010 0.011 0.699 0.403 1.010 0.987~1.032
24 h JRE A& it <<0.001 <<0. 001 0.025 0.874 1. 000 1. 000~1. 000
HDL-C —0.087 0. 627 0.019 0. 890 0.917 0.268~3.132
Hey 0. 039 0.023 2.852 0.091 1.039 0.994~1.087
HbAlc —0.048 0.165 0.083 0.773 0.954 0.690~1. 317
Hb 0. 004 0.012 0.104 0. 747 1.004 0.981~1.028
PTH 0. 002 0. 003 0. 479 0. 489 1.002 0.997~1.007
eGFR —0.021 0. 009 5.679 0.017 0.979 0.962~0.996
P —0.050 0.651 0. 006 0.938 0.951 0.266~3.405
3 it it B W AC TR 28 I A2 B 22 I £ A s PR T T T
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AR RR A B 45 A FR AE R AW RR (B HA A9 48 5 5
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SV X0 IR A 3 bl 2 R G 1 R R 2 A O AT
VRN o AU 50 AT V 2 3l A Bl A ST i AR kg 0 R
SV M AR AL B 4 R i R R L S 80k LE L HF fil
LEF/HF, i LE/HF & Wesg 8 28 5 /il 58 B 28 1
AHEAE T 55 A0 22 28 B 5 ) 52 8% 28 4h 1 R 7 Al R
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AL ABEFE T, & A5 BT EE AR L A2 R R
CKDI1~5 W40 # %% SDNN,SDANN /K 5 T & #
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P2 05 P 1Y 9 . AR 0 A 48 AR LA R R, CKDDS
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