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Abstract: Objective To conduct a systematic review and Meta-analysis concerning clinical application evidence of the classic
prescription Linggui Zhugan Decoction (LGZGD, %4 K H7%). Methods The clinical randomized controlled studies related to
LGZGD were searched via seven databases: CNKI, Wanfang, VIP, Sinomed, PubMed, Web of Science and Ovid from inception to
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April 5,2023. A Meta-analysis was performed on the outcome indicators reported in clinical research of each disease. Egger test was
applied for publication bias, while sensitivity analyses was employed after using trim-and-fill method. Results A total of 47 clinical
studies were included, with 3933 cases of various diseases. The main diseases included chronic heart failure, arrhythmia, non-alcoholic
fatty liver disease (NAFLD), type 2 diabetes (T2DM), dyslipidemia, kidney disease and vertebrobasilar insufficiency (VBI). Meta-
analysis showed that LGZGD could improve left ventricular ejection fraction (MD = 3.63, 95% CI [1.72, 5.54], P = 0.000 2), brain
natriuretic peptide (MD = —104.35, 95% CI [-145.02, —63.67], P < 0.000 1) and N-terminal pro brain natriuretic peptide (MD =
—140.60, 95% CI [-213.40, —67.79], P = 0.000 2) of chronic heart failure; reduce the number of premature atrial beats within 24 h
(MD = —288.36, 95% CI [-323.21, —253.52], P < 0.000 1), the number of premature ventricular beats within 24 h (MD = —262.53,
95% CI [-301.23, —223.82], P < 0.000 1); improve controlled attenuation parameter (SMD =—0.71, 95% CI [-1.01, —0.42], P <0.000 1)
and liver/spleen CT ratio (SMD = 0.93, 95% CI [0.62, 1.24], P < 0.000 1) of NAFLD; control fasting blood glucose (MD =—1.05, 95%
CI [-1.96, —0.14], P = 0.023 1), 2 h postprandial blood glucose (MD = —1.39, 95% CI [-1.98, —0.81], P < 0.000 1) and glycated
hemoglobin Alc (MD =-0.86, 95% CI [—1.35,—-0.38], P=0.000 5) of T2DM; regulate triglycerides (MD =—0.82, 95% CI[-1.16,—0.47],
P <0.000 1), total cholesterol (MD = —1.79, 95% CI [-2.61, —0.97], P < 0.000 1), low density lipoprotein cholesterol (MD = —0.75,
95% CI[-0.91, —0.59], P <0.000 1) and high density lipoprotein cholesterol (MD = 0.08, 95% CI[0.05, 0.11], P <0.000 1) of coronary
heart disease; reduce blood urea nitrogen (MD = —6.32, 95% CI [-8.14, —4.50], P < 0.000 1), serum creatinine (MD = —45.21, 95% CI
[-70.70,-19.32], P =0.000 5) and improve mean velocity of vertebrobasilar insufficiency (MD = 5.00, 95% CI [4.21, 5.79], P < 0.000 1).
Conclusion Current clinical application of LGZGD mainly includes chronic heart failure, arrhythmia, NAFLD, T2DM, dyslipidemia,
kidney disease, VBI, etc. LGZGD can improve the relevant outcome indicators of various diseases and its clinical application is diverse.
However, research quality should be improved and high-quality evidence is still required.
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Table 2 Basic characteristics of studies included in Meta-analysis

N i HHIE n/ffl (REHTHR) R HRAT T REATF M g NG EE

FIRES 2021 BEOAFES NA 33/33 32 P LGZGD+ 12 i 48 LVEF. NT-proBNP. AE

Ty 2019 RO IES  HEKEZ 20/20 WHIRST  LGZGDHH#ART 4/ LVEF. NT-proBNP. AE

Bl 2018 fBMOIIEE  FHEKEZ 31/30 WHIRT  LGZGDHH#ART 4/ LVEF. NT-proBNP. AE

BAEARERT 2018 BHLAFES NA 35/35 HHIGST  LGZGD+HHET 2 NT-proBNP

ZEBEY 2015 BHOEE PRARE. KRNE 30/30 HHIGST  LGZGD+HHAIT 38 LVEF. BNP

KREE 2013 fEHOEE MHEKZ. OBHE 60/60 HHIGST  LGZGD+HHAIT 28 LVEF. BNP

ZUNREDT 2005 BHELNFES NA 90/30 HHIGST  LGZGD+HHIET 121 LVEF. AE

RAAEBT 2020 OHKE NA 39/39 EER  LGZGDHEER 48 24h . SHEENE

EEEET 2020 DHKE NA 39/38 EALK/RK LGZGDHFETRA  4F 24h M. EHRHHNE.
AE

TR 2019 LEERE NA 45/45 FELER LGZGDHERER  NA  24h A SHFENE.
AE

KBTS 2018 OHUKE NA 40/40 EER  LGZGDHEER 48 24h . SHEENE

EEFGY 2017 DHKE NA 43/43 EER  LGZGDHEER 48 24h . SHEENE

HRZEELT 2013 DHKE NA 64/64 EER  LGZGDHEER 48 24h k. SHEENE

T 2012 DHKE NA 43/43 EER  LGZGDHEER 48 24h k. SHEENE

LT 2019 NAFLD il 48/48 b LGZGD+ 53 i 12/ CAP

55408 2019 NAFLD PR 46/46 KKEIE  LGZGD MBk+4kT 8 CAP
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AR L W st KHEALT B REAT Ui NGk
RIEREDT 2014 NAFLD JRARE 45045 HEE LGZGD fink 1208 M CT WWiE
RIHREM 2013 NAFLD KBS w4 HEE LGZGD /i 1214 JFME CT L
B 2023 T2DM PR 49/49  —EXUN LGZGD A+ = BRI 12/ FBG.2hPBG.HbAlc.BMI
B 2021 T2DM FEAE 3535 ZHXAL LGZGD S+ = FUI 68 FBG.2hPBG.HbAlc.BMI
P 2020 T2DM RIRER 2626 HEFIFE WML LGZGD Mg+ = F XA/ 12/ FBG. 2hPBG. HbAlc, AE
B35
REFEM 2016 T2DM HIBER 3838 HUWK LGZGD S+ = FUI 12§ FBG. 2 hPBG. HbAlc.
BMI. AE
W1 2022 T2DMA+DN JREMRE 4544 BTN LGZGD Mg+ 5l 88 FBG. 2 hPBG. HbAlc.
BUN. Scr. AE
RONFRES 2020 O NA 64/64  HIHER R LA R LGZGD hmm+eaEie LA 48 TG, TC. LDL-C. HDL-C
BT 2020 AL NA 36/36  #F kAT LGZGD+ 7 i iT 1A TG, TC. LDL-C, HDL-C
Mok EW 2019 HOH OB 6263 HETHER L ALEE LGZGD+HMEFLAME 4/ TG, TC. HDL-C
PR 2019 WO NA 5251 BB R ARE LGZGDHMERILAE 4 TG, TC. LDL-C. HDL-C
FHROO 2018 EOR NA 60/60 A FLA R LGZGD+HHMRRILAE 4 TG, TC. LDL-C. HDL-C
RSSO 2018 WL NA 44/44  BTFEARADIT LGZGD+FHEA T 12/ TG. TC. LDL-C. HDL-C,
AE
A 2018 HOR NA 4141 BB R LR LGZGDHHMMRILAE 4K TG, TC. LDL-C. HDL-C
RIRCES 2015 WA NA S8/58  HEHER R LA B LGZGDHMERILAE 4 TG, TC. LDL-C. HDL-C
RS 2019 AR ATE BREM 2020  EHEIT LGZGD iy + % iy 12/ TG. TC. LDL-C. HDL-C
BRPRAEEDST 2017 RBHEA1E NA 2928 RS LGZGD fiig+# Miksr 48 TG, HDL
ERRIRELY 2016 FMARIE PemehPl 40040 BIHRAART LGZGD g+ W4T 8/ TG, TC. LDL-C. HDL-C
BHWELT 2022 DBEAITE NA 1515 &fr LGZGD g +3& 1/ BUN. Scr. AE
RS 2021 LESEAIE OEMRE 3030  EHRT LGZGD fiig+# Miksr 4F BUN. Scr
ZEAB 2017 DBEAITE NA 5050 H R LGZGD i + % $ies7 4 BUN. Scr. AE
KEBTEO0 2015 LESAT DEME 1515 EHRT LGZGD fiig+# Miksr 4F BUN. Scr
FAFHLON 2021 BHENRE % NA 3838 MUANEF LGZGD i+ M5 F) 4 BUN. Scr. AE
HERFIEOD 2000 18MENRE A JRERE 5147 AR LGZGD Jinigi+ M4y 4F BUN. Scr
L) 2017 BRLEETE NA 3535 WEK/EAMLT LGZGD M +ikER/E A 12 BUN, Scr
i 24t
MEBBL 2013 BIfEAL NA 1418 MgEF| LGZGD+ M4y 7 244 BUN. Scr
FTZES 2006 BIIREAL NA 2024 MR LGZGD g+ M4y E# 244 BUN. Scr
PMEREOT 2020 HERSRBIRKEEIAE  NA 7373 fEAbET LGZGD i+ Ak w77 8 EEREIK Vi
BT 2019 EEKIRKEEIAE  NA 4343 FHFIE LGZGD S+ FUEEF)E 418 BRI v
MRS 2017 MEEREIRK A E  RMTE o464 EEFIE LGZGD Mg+ FEEF % 41 HIRHK Vo AE
BRIGEROT 2000 HEBEREHIKEEIAE  RIEAR. 5650 fEbEIT LGZGD i 45 FEIREK Vn
LN

NA-T. LGZGD-ZEHAH% 2 hPBG-4/5 2 h liFE BMIAAEIES BNP-IFI44k BUN-MLJRER CAP-ZHEEWSE FBG-FMEIML
B HbAlc-HifLM4I A HDL-C-w % E A5 E A HE R LDL-CAR%EEE ANEE R LVEF-Z2 S5 M40 NT-proBNP-Z 3 A i I Al 4
BERTAA Scr-ILENIF  TC-MBEE TG-ZFHM  Va-FHIMFEE  AE-A B

NA- not available LGZGD-Linggui Zhugan Decoction 2 hPBG-2 h postprandial blood glucose BMI-body mass index BNP-brain natriuretic

peptide  BUN-blood urea nitrogen CAP-controlled attenuation parameter FBG-fasting blood glucose HbAlc-glycated hemoglobin Alc HDL-C-

high density lipoprotein cholesterol LDL-C-low density lipoprotein cholesterol LVEF-left ventricular ejection fraction NT-proBNP-N-terminal pro

brain natriuretic peptide Scr-serum creatinine TC-total cholesterol TG-triglycerides V,-mean velocity AE-adverse effect
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Fig.2 Risk of bias assessment of included studies (A) and traffic light plot for risk of bias assessments (B)
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Study Mean Difference MD 95%-Cl Weight
LiJ 2022 - -6.19 [-9.64,-2.74] 8.8%
Yao L 2021 = -6.52 [-8.79;-4.25] 10.7%
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Zhu H 2015 —H&— -4.40 [-9.48; 0.68] 64%
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* —-8.53 [-9.45;-7.61] 24.1%
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Yuan C 2017 -2.32 [-2.88;-1.76) 12.7%
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Fig. 20 Effect of LGZGD on BUN of kidney diseases
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Fig. 21 Effect of LGZGD on SCr of kidney diseases
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Zhou L 2021 2 33 9 33 —=i 022 [0.05 103 129%
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LiJ2022 115 2 15—t 050 [005 551  54%
AnZ 2017 0 50 0 80 ———1———— 100 [0.02,5040]  2.1%
Sun L 2021 3 38 10 38 e 030 [0.08; 1.08] 17.8%
Meng X 2017 2 64 4 64 — 050 [0.09; 273] 106%
Common effect model - 0.38 [0.22; 0.66] -
Random effects model - 045 [0.26; 0.80] 100.0%
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Fig. 23 Safety assessment of LGZGD
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