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Figure 1  Design of the sequential multiple assignment randomized trial and construction of dynamic treatment

strategies for syndrome-differentiated treatment of phlegm-dampness-type BPPV with ZD
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Figure 2 Flow diagram of the sequential multiple assignment randomized trial in the two groups of patients

with phlegm-dampness-type BPPV
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R1  PiLEEE 5 BPPV B SR VOB A
Table 1  Comparison of baseline characteristics between the two groups of patients with phlegm-dampness-type BPPV

SgE| K (148 4)) XPHRZH (7549)) X718 PAi
TR, i 33/115 22/53 1.326 0.255
1%, (M (P, P ] 57 (45, 65) 58 (46, 64) -0. 568 0.570
PRFEFEEUkg-m™, [M (P, D) ] 23.5 (21.6, 26.4) 23.8 (21.1, 25.6) -0.390 0. 697
DHIVES3/43, [M (Py, Py ] 52 (39, 58) 48 (36, 56) -1.349 0.177
PRIBIEPESr /53, [M (P, P) ] 23 (17, 28) 20 (17, 26) -1.509 0. 131

e BPPV, RUMERERMENE S, DHI, IZEpEifak,
=2

W25 1A BPPV S VRIS [E] DHI 43 B J e 43 e g

Table 2 Comparison of DHI scores and phlegm-dampness syndrome scores at different time points between the two groups of patients

with phlegm-dampness-type BPPV

[ﬁ}’ M (st’ P75) ]

e TR Q—— DUy — — Py S
RIT R RIT 28 1RYT 4T Ep L] 1RIT 2 RIT 48
IR 2 148 52 (39, 58) 27 (10, 40) © 10 (0, 24) @ 23 (17, 28) 14 (9, 19) © 8 (4, 13) ¥
Xif HE 2 75 48 (36, 56) 30 (18, 42) ¥ 16 (6, 26) 20 (17, 26) 16 (10, 19) 9 (6, 14) ¥
VA -1.349 -2.356 -8.670 -1.509 -2.632 -8.810
P 0.177 0.018 <0. 001 0. 131 0. 008 <0. 001

VE: BPPV, BLPEWEGHEQCEAERZAE; DHI, RCARiiE
a) SARGIRITHILE, P<0.01,

F=3 223 BEIRA BPPV B PIRY B DHIPE43 B iR/ M

Table 3 Analysis of DHI scores and phlegm-dampness syndrome scores at different stages in 223 patients

with phlegm-dampness-type BPPV

7y, M (P, P) ]

il FH brifEiR VA P 95%CI T FR 95%CI IR
DHIPT4y (55 BBt VS —BrE) -13.47 1.31 -10.28 <0.001 -16. 04 -10.90
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Table 4 Subgroup analysis of DHI scores and phlegm-dampness syndrome scores in the treatment group of patients

with phlegm-dampness-type BPPV

[43, M (P, P,) ]

Wi H 4 Frifiiz 718 PE 95%CI T FR 95%CI |- R
DHI43
T BE VS S — BB 1.06 1.63 0. 65 0.514 -2.13 4.25
TR 2 VS A 300 41 17.48 1.56 11.18 <0.001 14. 41 20. 54
PEIBIEPE4)
9B VS — BB 0. 06 0. 66 0.09 0.927 -1.24 1.36
TR 2H VS F 204 5.40 0.70 7.74 <0.001 4.03 6.77
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RS FEHIGTRIEE BPPV B =M AShART7 RIS DHITE ) . RIRIETE 207 RO
Table 5 Evaluation of the efficacy of three embedded dynamic treatment strategies for ZD in patients with phlegm-dampness-type BPPV

based on DHI scores and phlegm-dampness syndrome scores

MK LU e bR P 95%CI T kR 95%CI IR

DHI P4

DTR1 VS DTR2 0. 85 1.30 0.511 -1. 69 3.39

DTR1 VS DTR3 6.06 1.59 <0. 001 2.94 9.17

DTR2 VS DTR3 5.20 1.76 0. 003 1.74 8. 66
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DTR1 VS DTR2 -0.28 0.56 0. 621 -1.37 0. 82

DTR1 VS DTR3 2.79 0.73 <0.001 1.36 4.22

DTR2 VS DTR3 3.06 0.72 <0.001 1.66 4.47
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Evaluation of the Efficacy and Dynamic Treatment Strategies of Zexie Decoction (%3515 ) for Phlegm-
Dampness-Type Benign Paroxysmal Vertigo Based on a Sequential Multiple Assignment Randomized Trial
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Mengmeng’, WANG Zhong', YU Yanan', QUAN Jianye’, JING Zhiwei'
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Hospital of Traditional Chinese Medicine; 3. The Second Clinical Medical College of Guangzhou University of Chinese Medicine;
4. College of Traditional Chinese Medicine, Jiangxi University of Traditional Chinese Medicine; 5. School of Computer Science and
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ABSTRACT Objective To evaluate the clinical efficacy and safety of Zexie Decoction (#{5i%, ZD) in the syndrome-
differentiated treatment of phlegm-dampness-type benign paroxysmal positional vertigo (BPPV) using a sequential
multiple assignment randomized trial (SMART ) , and to assess the effectiveness of embedded dynamic treatment
strategies. Methods A multicenter, prospective, sequential multiple assignment randomized controlled trial was
conducted, enrolling 225 patients with phlegm-dampness-type BPPV from five centers. In the first stage, patients
were randomly assigned to a treatment group with 150 cases or a control group with 75 cases. The treatment group
received oral ZD granules twice daily, while the control group received oral betahistine mesilate once daily. After 2
weeks of continuous treatment, an interim analysis was performed. A reduction in the dizziness handicap inventory
(DHI) score of =15 points was defined as effective, and patients continued the first-stage intervention in the second
stage. A DHI reduction of <15 points was defined as ineffective ; non-responders in the ZD group were re-randomized
in the second stage to receive either Linggui Zhugan Decoction (% kAR H % , LZD) granules or an increased-dose
7D formula, while non-responders in the betahistine group were switched to ZD granules. The second stage lasted an
additional 2 weeks. DHI scores and phlegm-dampness syndrome scores were collected at baseline, after 2 weeks, and
after 4 weeks of treatment. Three dynamic treatment regimen ( DTR ) were constructed : continued ZD for responders
with switch to LZD for non-responders (DTR1) , continued ZD for responders with switch to increased-dose ZD for
non-responders (DTR2 ), and continued betahistine for responders with switch to ZD for non-responders (DTR3).
At the end of the trial, weighted generalized estimating equations were used to evaluate the efficacy of the embedded
dynamic treatment strategies. Adverse events were recorded throughout the study. Results Two patients in the
treatment group dropped out, and a total of 223 participants were included in the final full analysis set. At the end of
the first and the second stage, both the treatment group and the control group showed significant reductions in DHI
scores and phlegm-dampness syndrome scores (P<<0.01), and compared with the control group, the treatment group
exhibited significantly greater reductions in both DHI scores and phlegm-dampness syndrome scores (P<<0. 05 or P<<
0.01). At the second stage, 83 patients who responded to ZD continued ZD, 42 patients who responded to betahistine
continued betahistine, 33 non-responders to ZD received LZD, 32 non-responders to ZD received the increased-dose
7D, and 33 non-responders to betahistine were switched to ZD. Overall DHI scores and phlegm-dampness syndrome
scores after the second stage were significantly lower than those after the first stage, indicating that treatment effects
increased over time. Further analysis within the treatment group showed no statistically significant differences in overall
DHI scores or phlegm-dampness syndrome scores between the first- and second-stage overall effects (P>0.05), sug-
gesting that the additional effect in the second stage was not significant. Comparative evaluation showed that DTR3
resulted in significantly greater reductions in DHI scores than DTR1 and DTR2 (P<<0.01), and significantly greater
reductions in phlegm-dampness syndrome scores (P<<0.01). No statistically significant differences were observed
between DTR1 and DTR2 in either DHI scores or phlegm-dampness syndrome scores (P>>0.05). Conclusion ZD
demonstrates superior overall efficacy compared with betahistine in the treatment of phlegm-dampness-type BPPV. Treat-
ment effects in both groups increased over time, and switching to ZD in patients unresponsive to betahistine signifi-
cantly improved clinical outcomes.
Keywords benign paroxysmal positional vertigo; Zexie Decoction (%75 ) ; adaptive design; dynamic treatment
regimen; sequential multiple assignment randomized trial
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