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Abstract

Objective: To conduct a literature Meta-analysis on the clinical efficacy of drug combined with rTMS in
the treatment of Parkinson'’s disease, providing data support for optimizing the treatment plan of Par-
kinson’s disease. Method: Retrieve English and Chinese databases, collect relevant literature on the
clinical efficacy of rTMS combined with drug therapy for PD, collect core data, and conduct Meta-anal-
ysis. Result: Compared with the Pramipexole alone group, patients with Parkinson’s disease treated
with the combination of rTMS and Pramipexole had psychology, behavior and emotional [WMD =-0.37,
95% CI = (-0.47, —0.26)], activities of daily living [WMD = -1.43, 95% CI = (-2.15, —-0.70)], motor func-
tion [WMD =-2.13,95% CI = (-2.74, -1.51)], depression score [WMD = -2.31, 95% CI = (-2.84, -1.78)],
and simplified mental state [WMD = 2.23, 95% CI = (1.91, 2.54)] showed varying degress of improve-
ment, and there was a statistical difference between the two groups (p < 0.05). The oxidative stress
response indicators were all reduced, with Cys-C [WMD = -0.25, 95% CI = (-0.31, -0.19)], NES [WMD =
-2.75,95% CI = (-3.50, -2.00)], S100B [WMD = -4.88, 95% CI = (-6.03, —3.74)] showing statistical sig-
nificance between the two groups (p < 0.05). Compared with the group treated with levodopa and ben-
serazide hydrochloride alone, patients with prkinson’s disease treated with the combination of rTMS
and levodopa and benserazide hydrochloride showed varying degrees of improvement in their psy-
chology, behavior and emotional [WMD =-2.13,95% CI = (-2.99, -1.27)], activities of daily living [WMD
= -6.11, 95% CI = (-7.05, -5.16)], motor function [WMD = -4.87, 95% CI = (-6.05, -3.69)], and auto-
nomic nervous system symptoms [WMD = -6.85, 95% CI = (-7.96, —5.74)], and there was a statistically
significant difference between the two groups (p < 0.05). The levels of neurotransmitters were im-
proved, with acetylcholine [WMD = -2.74, 95% CI = (-4.05, -1.44)] and dopamine [WMD = 13.81,95%
CI = (11.02, 16.61)] showing statistical significance between the two groups (p < 0.05). Conclusion:
rTMS combined with drug therapy can effectively improve the clinical efficacy of PD patients and also
have an adjusting effect on serum oxidative stress and neurotransmitter levels.
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Figure 1. Meta analysis retrieval process for literature
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Table 1. Basic characteristics of included research subjects
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1R /RS FEA & EROIE + WEE) TR/ L) St H-Y
N Hh X N
H] () T C T C T C T C 4
B35 2021 R 33 32 62.02+6.79  60.71+7.38 23/10 24/8 2.61+0.68 2.53+0.70 1-2.5
RIMA 2019 EF 28 28  64.05+829 6237+742 19/9 20/8 483+1.02 4.61+0.82 14
#2021 PUJIl 34 34 6525+4.25 6325+3.54 23/15 18/20 6.68+3.45 6.23+3.23 /
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Table 2. Basic characteristics of intervention measures
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Figure 2. Forest diagram of mental behavior and emotions
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H #2019 1221 1.2 28 13.05 112 28 400%  -0.84[-1.45,-0.23] L
352021 11.28 1.34 33 13.06 1.05 32 409%  -1.78[-2.36, -1.20] L
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Total (95% CI) 95 94 100.0% -1.43[-2.15,-0.70] L L 4 | 1
T T T

Heterogeneity: Tau? = 0.25; Chiz = 540, df = 2 (P = 0.07); I? = 63%

Il
T
Test for overall effect: Z = 3.84 (P = 0.0001) . N ) i 10

Favours [experimental] Favours [control]

Figure 3. Forest map of daily living activity ability
[ 3. HESEEERENHRKE

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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o 470 74
Testfor overall efect 2= 6.57 (F < 0.00001) Favours [experimental] Favours [control]

Figure 4. Forest map of daily living activity ability (after sensitivity analysis)
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Fimz2014 1981 203 28 2126 211 28 8% -1.45[F253-0.37) —a—
#ohE2021 1568 279 40 1844 381 40 17A% -ZBE[4.32-1.40) —
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Test for averall effect =680 (P = 0.00001)

Figure 5. Forest Map of Sports Function
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=-0.25,95% CI=(—0.31,-0.19)] NES [WMD = —2.75, 95% CI = (-3.50, -2.00)], S100B [WMD = —4.88, 95%
CI=(-6.03,-3.74)], ZFHHGIFELLE 6).
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Heterageneity Chi*=0.23, df=1 (P = 0.63); F= 0% -Ul.ﬁ —U.'25 ﬁ U.|25 055

Testfor overall efiect: Z= 8.60 (P = 0.00001)
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(A)
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Study or Subarou| Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
SR 020 1241 241 36 1542 387 36 252% -3.01[4.50,-1.52) —
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Total (95% CI) 83 83 100.0% -2.75[-3.50,-2.00] <P
Heterogeneity: Chi*= 016, df=1 (P = 0.69); F= 0% f l l l

Testfor overall effect: Z=7.20 (P = 0.00001)
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Experimental Control Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
FrEER 2020 7314 34 36 78.95 429 36 409% -5.81[760,-4.07 —E—
DREE2021 241 338 47 TEES 387 47 801% -4.24[-573,-2.79 —i—
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Figure 6. Forest plot of oxidative stress response indicators ((A): Cys-C; (B): NES; (C): S100B)
6. FLRIMR BIEAFAHRE((A): Cys-C; (B): NES; (C): SI00B)
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Figure 7. Forest diagram of mental behavior and emotions
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Figure 8. Forest diagram of mental behavior and emotions (after sensitivity analysis)
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Figure 9. Forest map of daily living activity ability
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Figure 10. Forest Map of Sports Function
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Figure 11. Forest plot of neurotransmitter levels ((A): acetylcholine; (B): dopamine)
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Figure 12. funnel plot of rTMS + Pramipexole depression score
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Figure 13. Funnel plot of autonomic nervous system symptoms with rTMS + dobasil
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