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Alteration of heart rate variability in patients with Parkinson’s disease after

subthalamic nucleus deep brain stimulation: a Meta-analysis
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[Abstract] Objective To evaluate the changes of heart rate variability (HRV) after subthalamic
nucleus deep brain stimulation (STN-DBS) in patients with Parkinson’s disease (PD). Methods Retrieve
relevant cohort studies from online databases (January 1, 2000-December 1, 2017) in PubMed, EMBASE/
SCOPUS, Cochrane Online Library, China National Knowledge Infrastructure (CNKI), Wanfang Data and
VIP database with key words: subthalamic nucleus, deep brain stimulation, DBS, STN, electrical
stimulation, Parkinson disease, heart rate variability. Low-frequency power (LF), high-frequency power (HF)
and LF/HF of HRV were applied as evaluation indexes. Quality of studies was evaluated by using
Newcastle-Ottawa Scale (NOS). All data were pooled by RevMan 5.3 software for Meta-analysis. Results
We enrolled 28 English articles, from which 6 studies with NOS score 7 were chosen after excluding
duplicates and those not meeting the inclusion criteria. A total of 101 PD patients undergoing STN-DBS
were included. Meta-analysis showed that there were no significant differences in the LF of HRV (SMD =
0.050, 95%¢CI: - 0.230-0.330; P =0.740), HF of HRV (SMD =0.160, 95%CI: - 0.120-0.430; P =0.270), and
LF/HF of HRV (SMD = 0.110, 95% CI: -0.220-0.440; P = 0.500) in patients with PD before and after the
treatment of STN-DBS. Conclusions STN-DBS does not change HRV of patients with PD.
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Table 1. General information and quality evaluation of 6 included clinical studies

Studs Intervention | N ——exlease (%)] Age  Duration UPDRSTL  LF HE  LF/HF Followup NOS
’ Male Female ~ (Xxs.year)  (year) (score) — (¥&s,ms) (s, ms) @xs)  (month) (score)

Chen, et al” (2011) STN-DBS 16 12(12/16) 4 (4/16) 63.00+10.75  8.51 — 245.68 +371.05 4546+ 27.59 — 19 7

Erola, et al *' (2006) STN-DBS 14 10 (10/14) 4 (4/14) 57.00+ 9.00 13.00 30.50 472.00+377.00 334.00 £457.00 — 12 7

Furgata, etal * (2015)  STN-DBS 25 20(80.00) 5(20.00) 58.00+ 9.00 10.90 57.50 188.60+265.30 119.10+£211.68 3.20+3.58 3 7

Liu, etal " (2013) STN-DBS 8 3(3/8 5(58) 6613+ 738 — 50.50 542+ 097 390+ 088 0.55+0.71 26 7

Surathi, etal "' (2015)  STN-DBS 14 10(10/14) 4 (4/14) 5110+ 890 1050  63.40 431.96+397.36 409.75+303.18 1.03£0.63 12 7

Trachani, et al * (2012) STN-DBS 24 12(50.00) 12(50.00) 62.10+ 9.40 12.80 4239 0.03+ 0.02 0.04= 0.05 1.34+2.13 6 7

— ., not available, JL#(#li . UPDRS, Unified Parkinson’s Disease Rating Scale, 45— 1A 4 R P i G L, low-frequency power, A 358 43
HF, high - frequency power, & 3 & 43 ; NOS, Newcastle - Ottawa Scale, Newcastle - Ottawa 1t % ; STN - DBS, subthalamic nucleus deep brain
stimulation , Fr. i JF A% 1 R 35 i, ) 3R

STN-DBS Control Weight SMD SMD
Study or subgroup Mean SD Total Mean SD Total (%) IV, Fixed, 95%CI IV, Fixed, 95%CI
Chen,etal " (2011) 245.68 371.05 16  182.18 38299 16 16.200  0.160[-0.530, 0.860]
Erola, etal * (2006) 472,00 377.00 14 545.00 248.00 14 14100 -0.220[-0.970, 0.520] E
Furgala,etal ” (2015) 188.60 26530 25 97.20 81.48 25 24700  0.460[-0.100, 1.020] L
Liu,etal " (2013) 542 097 8 5.61 1.14 8 8.100 -0.170[-1.150, 0.810]
Surathi,etal " (2015) 431.96 397.36 14  227.67 263.32 14 13.500 0.590[-0.170, 1.350]
Trachani,etal > (2012)  0.03  0.02 24 0.04  0.03 24 23400 -0.540[-1.120, 0.040] L |
Total (95%CI) 101 101 100.000  0.050[-0.230, 0.330]
Heterogeneity: x* = 8.800, df = 5 (P = 0.120); I’ = 43.000% I t } |
Testfor overall effect: Z = 0.330 (P = 0.740) -100 -30 0 30 100
Favors (STN-DBS) Favors (Control)
STN-DBS, subthalamic nucleus deep brain stimulation , Fr I3 %A% il %R FHB L HOR o The same for figures below
B2 0 R AR VA i R 0 e TSR i S 0 3978 S P L L L A ) FR AR IR
Figure 2 Forest plot of LF of HRV before and after STN-DBS treatment in PD patients.
STN-DBS Control Weight SMD SMD
Study or subgroup Mean  SD  Total Mean  SD  Total (%) 1V, Fixed, 95%CI 1V, Fixed, 95%ClI
Trachani,etal ™ (2012)  0.04  0.05 24 0.04  0.03 24 24200 0.080[-0.490, 0.650] [
Surathi,etal """ (2015)  409.75 303.18 14  304.56 342.03 14 13.900  0.320[-0.430, 1.060]
Liu,etal ™ (2013) 390 0.88 8 492 1.33 8 7.200 -0.860[-1.890, 0.180] 1
Furgata,etal * (2015)  119.10 211.68 25 4820 5655 25 24.600 0.450(-0.110, 1.010] '
Erola, etal * (2006) 334.00 457.00 14 340.00 333.00 14  14.100 -0.010[-0.760, 0.730]
Chen,etal " (2011) 4546 2759 16 3771 2483 16 16.000  0.290(-0.410, 0.980]
Total (95%CI) 101 101 100.000  0.160[-0.120, 0.430]
Helerogeneity: x*=5.290, df = 5 (P = 0.380); I = 5.000% f i f |
. " -100 -50 0 50 100
Test for overall effect: Z =1.100 (P = 0.270) . § §
Favors (STN-DBS) Favors (Control)
B3 A R AL VA i R IS L RO BT J o 597 S P FF L LU ) AR I
Figure 3 Forest plot of HF of HRV before and after STN-DBS treatment in PD patients.
STN-DBS Control Weight SMD SMD
Study or subgroup Mean SD  Total Mean SD  Total (%) IV, Fixed, 95%CI 1V, Fixed, 95%CI
Furgala,etal * (2015)  3.20 3.58 25 250 157 25 35.200  0.250[-0.310, 0.810]
Liu,etal " (2013) 0.55 0.71 8 017 085 8 11.000  0.460(-0.540, 1.460]
Surathi,etal " (2015)  1.03 0.63 14 120 1.07 14 19.800 -0.190(-0.930, 0.550]
Trachani,etal ™ (2012) 134 213 24 126 254 24 34.100  0.030[-0.530, 0.600]
Total (95%CI) 71 71 100.000  0.110[-0.220, 0.440]
. P —3(P= Pe I t t t |
Heterogeneity: X" = 1.400,df =3 (P =0.710); I =0.000% ~100 ~50 0 50 100

Test for overall effect: Z =0.670 (P = 0.500)

Favors (STN-DBS)

4 F 4 AR R I VG A I % S L ORI S O R A S P LI/HF LB Fe B 0% AR AR IR
Figure 4 Forest plot of LF/HF of HRV before and after STN-DBS treatment in PD patients.
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Table 2. Sensitivity analysis of mutual conversion of effect models and transformation of statistic values

Switching model

Exchange of statistic value

ftem SMD value SMD 95%C1 P value MD value MD 95%CI P value
LF 0.050 -0.330-0.430 0.800 0.050 -0.690-0.580 0.870
HF 0.150 -0.140-0.440 0.300 0.000 -0.020-0.020 0.800
LF/HF 0.110 -0.220-0.440 0.500 0.120 -0.330-0.560 0.610

LF,low-frequency power, I8 #4) ; HF , high-frequency power, & 4 #i 43
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