Targeting Lipid Disorders with Washed Microbiota Transplantation in Statin-Free Adults: A Systematic Review and Meta-Analysis
Table 1S. Search strategy applied on different databases:
	Database
	Search terms
	Boolen operator

	PubMed
	1.("Washed Microbiota Transplantation" OR "WMT" OR "Washed Fecal Microbiota Transplant" OR "Processed Fecal Microbiota Transplant") 

2.("Lipid Profile" OR "Serum Lipids" OR "Blood Lipids" OR "Cholesterol" OR "Triglycerides" OR "Total Cholesterol" OR "TC" 
OR "Low-Density Lipoprotein" OR "LDL" OR "LDL-C" OR "High-Density Lipoprotein" OR "HDL" OR "HDL-C" OR "Triglyceride Levels" OR "TG" OR "Non-HDL Cholesterol" OR "Non-HDL" OR "non-HDL-C)
	AND

	Scopus
	1.TITLE-ABS-KEY ("Washed Microbiota Transplantation" OR "WMT" OR "Washed Fecal Microbiota Transplant" OR "Processed Fecal Microbiota Transplant") 

2.TITLE-ABS-KEY ("Lipid Profile" OR "Serum Lipids" OR "Blood Lipids" OR "Cholesterol" OR "Triglycerides" OR "Total Cholesterol" OR "TC" 
OR "Low-Density Lipoprotein" OR "LDL" OR "LDL-C" OR "High-Density Lipoprotein" OR "HDL" OR "HDL-C" OR "Triglyceride Levels" OR "TG" OR "Non-HDL Cholesterol" OR "Non-HDL" OR "non-HDL-C)
	AND

	Google Scholar
	1.("Washed Microbiota Transplantation" OR "WMT" OR "Washed Fecal Microbiota Transplant" OR "Processed Fecal Microbiota Transplant") 

2.("Lipid Profile" OR "Serum Lipids" OR "Blood Lipids" OR "Cholesterol" OR "Triglycerides" OR "Total Cholesterol" OR "TC" 
OR "Low-Density Lipoprotein" OR "LDL" OR "LDL-C" OR "High-Density Lipoprotein" OR "HDL" OR "HDL-C" OR "Triglyceride Levels" OR "TG" OR "Non-HDL Cholesterol" OR "Non-HDL" OR "non-HDL-C ")

	AND





Table 2Sa. Impact of Washed Microbiota Transplantation (WMT) on Total Cholesterol level
	Author (year)
	Population (condition/disease)
	W0
	W1
	W2
	W3
	W4
	W5

	Hu et al, 2024
	Metabolic Syndrome
	5.25 ± 1.83 (n = 52)
	5.05 ± 1.21 (n = 52)
	
	Not reported
	Not reported
	Not reported

	
	
	4.96 ± 1.51 (n = 30)
	
	4.94 ± 1.17 (n = 30)
	Not reported
	Not reported
	Not reported

	Li et al, 2024*
	Unstable Diabetes
	4.68   ± 0.25 (n=14)
	4.44   ± 0.19
	4.63   ± 0.21
	4.69   ± 0.27
	Not reported
	Not reported

	Liang et al, 2024 
	Normal lipid
	4.08 ± 0.74 (n =55)
	4.13 ±0.85 (n=37)
	
	
	Not reported
	Not reported

	
	
	4.05 ± 0.55 (n = 29)
	
	4.19 ± 0.54 (n = 29)
	
	Not reported
	Not reported

	
	
	3.82 ± 0.61 (n =13)
	
	
	4.02 ± 0.64 (n=13)
	Not reported
	Not reported

	
	
	3.99 ± 0.78 (n = 6)
	
	
	
	4.02 ± 0.80 (n = 6)
	Not reported

	
	
	4.12 ± 1.77 (n=68)
	
	
	
	Not reported
	4.22 ± 1.94 (n=68)

	Liang et al, 2024 
	Hyperlipidemia
	5.64 ± 0.78 (n = 37)
	5.16 ± 1.02(n = 37)
	
	
	Not reported
	Not reported

	
	
	5.68 ± 0.79 (n = 22)
	
	4.98 ± 1.05 (n = 22)
	
	Not reported
	Not reported

	
	
	5.84 ± 0.90 (n =11)
	
	
	4.93 ± 0.97 (n=11)
	Not reported
	Not reported

	
	
	6.16 ± 0.71 (n = 6)
	
	
	
	4.67 ± 0.73 (n = 6)
	Not reported

	
	
	5.56 ± 0.77 (n = 56)
	
	
	
	
	5.13 ± 0.96 (n = 56)

	Lin et al. 2025
	Metabolic Syndrome
	5.07±1.84(n=63)
	4.75±1.26 (n=63)
	
	
	Not reported
	Not reported

	
	
	5.03±1.60(n=42)
	
	4.77±1.29 (n=42)
	
	Not reported
	Not reported

	
	
	5.15±1.46(n=21)
	
	
	5.05±1.35(n=21)
	Not reported
	Not reported

	Wu et al, 2022
	Metabolic Syndrome
	5.42 ± 2.08 (n=40) 
	4.91 ± 1.26 (n=40) 
	 
	 
	Not reported
	Not reported

	
	
	5.52 ± 1.59 (n=24) 
	 
	4.71 ± 1.02 (n=24) 
	 
	Not reported
	Not reported

	
	
	5.77 ± 1.62 (n=11) 
	 
	 
	5.47 ± 1.67(n=11) 
	Not reported
	Not reported

	
	No Metabolic Syndrome
	4.76 ± 1.12 (n=116)
	4.67 ± 1.07 (n=116)
	
	
	Not reported
	Not reported

	
	
	4.72 ± 1.09 (n=70)
	
	4.60 ± 0.90 (n=70)
	
	Not reported
	Not reported

	
	
	4.92 ± 1.21 (n=31)
	
	
	4.62 ± 1.07 (n=31)
	Not reported
	Not reported

	Zhong et al, 2021
	Hypertension
	4.70 ± 0.93 (n = 44)
	4.75 ± 0.96 (n = 44)
	
	
	Not reported
	Not reported

	
	
	4.54 ± 2.32 (n = 28)
	
	4.22 ± 1.31 (n = 28)
	
	Not reported
	Not reported

	Zhong et al, 2023
	Renal Dysfunction
	
	△ -0.15 (-0.54, 0.28) (n=55)
	△ -0.19 (-0.67, 0.02) (n=25)
	△ -0.90 ± 0.69 (n=8)
	Not reported
	Not reported


Data is presented as Frequency/numbers, or mean ± SD. 
W: Wash number






Table 2Sb. Impact of Washed Microbiota Transplantation (WMT) on Low-Density Lipoprotein Cholesterol (LDL-C) level
	Author (year)
	Population (condition/disease)
	W0
	W1
	W2
	W3
	W4
	W5

	Hu et al, 2024
	Metabolic Syndrome
	2.83 ± 1.02 (n = 52)
	2.94 ± 1.00 (n = 52)
	Not reported
	Not reported
	Not reported
	Not reported

	
	
	2.64 ± 1.07 (n = 30)
	
	2.74 ± 1.04 (n = 30)
	Not reported
	Not reported
	Not reported

	Li et al, 2023*
	Unstable Diabetes
	2.94 ± 0.23 (n=14)
	2.45 ± 0.18
	2.63 ± 0.21
	2.65 ± 0.19
	Not reported
	Not reported

	Liang et al, 2022 
	Normal lipid
	2.70 ± 1.19 (n=58)
	2.79 ± 1.77 (n=58)
	Not reported
	Not reported
	Not reported
	Not reported

	
	
	2.69 ± 0.95 (n=37)
	
	2.67 ± 1.09 (n=37)
	Not reported
	Not reported
	Not reported

	
	
	3.14 ± 0.56 (n=19)
	
	
	3.08 ± 0.96 (n=19)
	Not reported
	Not reported

	Liang et al, 2022 
	Hypolipidemia
	1.91 ± 0.68 (n=22)
	2.06 ± 0.67 (n=22)
	
	Not reported
	Not reported
	Not reported

	
	
	1.82 ± 0.33 (n=17)
	
	2.07 ± 0.88 (n=17)
	Not reported
	Not reported
	Not reported

	
	
	1.79 ± 0.27 (n=8)
	
	
	1.84 ± 0.27 (n=8)
	Not reported
	Not reported

	Liang et al, 2022
	Hyperlipidemia
	1.91 ± 0.68 (n=22)
	2.06 ± 0.67 (n=22)
	
	Not reported
	Not reported
	Not reported

	
	
	1.82 ± 0.33 (n=17)
	
	2.07 ± 0.88 (n=17)
	Not reported
	Not reported
	Not reported

	
	
	1.79 ± 0.27 (n=8)
	
	
	1.79 ± 0.27 (n=8)
	Not reported
	Not reported

	Liang et al, 2024 
	Normal lipid
	2.39 ± 0.53 (n = 55)
	2.40 ± 0.55 (n = 55) 
	
	Not reported
	Not reported
	Not reported

	
	
	2.34 ± 0.42 (n = 29) 
	
	2.47 ± 0.40 (n = 29) 
	Not reported
	Not reported
	Not reported

	
	
	2.20 ± 0.49 (n =13) 
	Not reported
	Not reported
	2.36 ± 0.57 (n =13) 
	Not reported
	Not reported

	
	
	2.24 ± 0.49 (n = 6) 
	Not reported
	Not reported
	 Not reported
	2.35 ± 0.65 (n = 6) 
	 Not reported

	
	
	2.32 ± 0.55 (n = 68) 
	
	 
	Not reported
	Not reported
	2.40 ± 0.59 (n = 68) 

	Liang et al, 2024 
	Hyperlipidemia
	3.54 ± 0.94 (n = 37) 
	3.24 ± 0.90 (n = 37) 
	 
	Not reported
	Not reported
	Not reported

	
	
	3.50 ± 0.92 (n = 37) 
	 
	3.07 ± 0.91 (n = 37) 
	Not reported
	Not reported
	Not reported

	
	
	3.59 ± 1.10 (n =11) 
	 
	 
	3.07 ± 0.91 (n =11) 
	 Not reported
	Not reported

	
	
	3.59 ± 1.28 (n = 6) 
	 
	 
	 
	2.62 ± 0.69 (n = 6) 
	Not reported

	
	
	3.62 ± 1.8 (n = 55)
	 
	 
	 
	 
	3.14 ± 2.08 (n = 55) 

	Lin et al. 2025
	Metabolic Syndrome
	2.71±1.01 (n=63) 
	2.67±1.03 (n=63) 
	 
	 
	Not reported
	Not reported

	
	
	2.67±1.06 (n=42) 
	 
	2.65±1.19 (n=42) 
	 
	Not reported
	Not reported

	
	
	2.71±1.04 (n=21) 
	 
	 
	2.64±0.79 (n=21) 
	Not reported
	Not reported

	Wu et al, 2022
	Metabolic Syndrome
	2.75 ± 1.00 (n=40) 
	2.71 ± 1.09 (n=40) 
	 
	 
	Not reported
	Not reported

	
	
	2.85 ± 1.04 (n=24) 
	 
	2.36 ± 0.98 (n=24) 
	 
	Not reported
	Not reported

	
	
	3.01 ± 1.11 (n=11) 
	 
	 
	2.63 ± 0.94 (n=11) 
	Not reported
	Not reported

	
	No Metabolic Syndrome
	2.90 ± 0.99 (n=116) 
	2.84 ± 0.96 (n=116) 
	 
	 
	Not reported
	Not reported

	
	
	2.84 ± 0.94 (n=70) 
	 
	2.76 ± 0.79 (n=70) 
	 
	Not reported
	Not reported

	
	
	3.03 ± 1.04 (n=31 
	 
	 
	2.78 ± 0.92 (n=31) 
	Not reported
	Not reported

	
	High Blood Glucose
	2.81 ± 1.00 (n = 14) 
	2.86 ± 1.13 (n = 14) 
	 
	
	Not reported
	Not reported

	
	
	3.16 ± 1.29 (n = 5) 
	 
	2.78 ± 1.26 (n = 5) 
	
	Not reported
	Not reported

	
	Normal Blood Glucose
	2.88 ± 0.93 (n = 110) 
	2.82 ± 0.89 (n = 110) 
	 
	 
	Not reported
	Not reported

	
	
	2.79 ± 0.9 (n = 63) 
	 
	2.64 ± 0.82 (n = 63) 
	 
	Not reported
	Not reported

	
	
	2.92 ± 0.99 (n = 29) 
	 
	 
	2.69 ± 0.88 (n = 29) 
	Not reported
	Not reported

	Wu et al, 2023 
	Overweight
	3.06 ± 1.08 (n = 38) 
	3.09 ± 1.00 (n = 38) 
	 
	 
	Not reported
	Not reported

	
	
	3.14 ± 1.18 (n = 21) 
	 
	3.20 ± 1.01 (n = 21) 
	 
	Not reported
	Not reported

	
	
	3.49 ± 1.31 (n = 12) 
	 
	 
	2.98 ± 1.05 (n = 12) 
	Not reported
	Not reported

	Wu et al, 2023
	Normal weight
	2.84 ± 0.90 (n = 70) 
	2.80 ± 1.04 (n = 70) 
	 
	 
	Not reported
	Not reported

	
	
	2.78 ± 0.70 (n = 38) 
	 
	2.67 ± 0.80 (n = 38) 
	 
	Not reported
	Not reported

	
	
	2.83 ± 0.60 (n = 13) 
	 
	 
	2.90 ± 0.80 (n = 13) 
	Not reported
	Not reported

	Zhong et al, 2021
	Hypertension
	2.62 ± 2.13 (n = 44) 
	2.79 ± 2.17 (n = 44) 
	 
	
	Not reported
	Not reported

	
	
	2.46 ± 1.71 (n = 28) 
	 
	2.34 ± 1.32 (n = 28) 
	
	Not reported
	Not reported

	Zhong et al, 2023
	Renal Dysfunction
	
	△ -0.11 (-0.46, 0.35) (n=55)
	△-0.4 ± 0.51 (n=25)
	△-0.48 (-1.37, -0.28) (n=8)
	Not reported
	Not reported



Data is presented as Frequency/numbers, or mean ± SD. 
W: Wash number



Table 2Sc. Impact of Washed Microbiota Transplantation (WMT) on High-Density Lipoprotein Cholesterol (HDL-C) level
	Author (year)
	Population (condition/disease)
	W0
	W1
	W2
	W3
	W4
	W5

	Hu et al, 2024
	Metabolic Syndrome
	1.14 ± 0.30 (n = 52) 
	1.17 ± 0.31 (n = 52) 
	 
	Not reported
	Not reported
	Not reported

	
	
	1.15 ± 0.34 (n = 30) 
	 
	1.13 ± 0.27 (n = 30) 
	Not reported
	Not reported
	Not reported

	Li et al, 2024*
	Unstable Diabetes
	1.67 ± 0.14 (n=14)
	1.64 ± 0.18 
	1.94 ± 0.20 
	2.09 ± 0.18 
	Not reported
	Not reported

	Liang et al, 2022 
	Normal lipid
	1.32 ± 0.93 (n=58)
	1.29 ±1.01 (n=58)
	Not reported
	Not reported
	Not reported
	Not reported

	
	
	1.30 ± 0.71 (n=37)
	
	1.27 ± 0.65 (n=37)
	Not reported
	Not reported
	Not reported

	
	
	1.36 ± 0.32 (n=19)
	
	
	1.33 ± 0.32 (n=19)
	Not reported
	Not reported

	Liang et al, 2022 
	Hypolipidemia
	1.15 ± 0.37 (n=22) 
	1.21 ± 0.35 (n=22) 
	Not reported
	Not reported
	Not reported
	Not reported

	
	
	1.20 ± 0.44 (n=17) 
	 
	1.24 ± 0.33 (n=17) 
	 
	Not reported
	Not reported

	
	
	1.05 ± 0.35 (n=8) 
	 
	 
	1.20 ± 0.48 (n=8) 
	Not reported
	Not reported

	Liang et al, 2022
	Hyperlipidemia
	1.17 ± 0.29 (n=37)
	1.23 ± 0.31 (n=37)
	
	Not reported
	Not reported
	Not reported

	
	
	1.22 ± 0.34 (n=21)
	
	1.15 ± 0.47 (n=21)
	Not reported
	Not reported
	Not reported

	
	
	1.24 ± 0.16 (n=9)
	
	
	1.15 ± 0.18 (n=9)
	Not reported
	Not reported

	Liang et al, 2024 
	Normal lipid
	1.20 ± 0.81 (n=55)
	1.26 ± 0.83 (n=55)
	
	Not reported
	Not reported
	Not reported

	
	
	1.29 ± 0.30 (n = 29) 
	 
	1.29 ± 0.31 (n = 29) 
	Not reported
	Not reported
	Not reported

	
	
	1.22 ± 0.27 (n =13) 
	 
	 
	1.30 ± 0.26 (n =13) 
	Not reported
	Not reported

	
	
	1.31 ± 0.36 (n = 6) 
	 
	 
	Not reported
	1.33 ± 0.35 (n = 6) 
	Not reported

	
	
	1.25 ± 1.01 (n=68)
	
	
	Not reported
	Not reported
	1.26 ± 0.84 (n=68)

	Liang et al, 2024 
	Hyperlipidemia
	1.24 ± 0.68 (n=37)
	1.23 ± 0.45 (n=37)
	
	Not reported
	Not reported
	Not reported

	
	
	1.24 ± 0.36 (n=22)
	
	1.24 ± 0.36 (n=22)
	Not reported
	Not reported
	Not reported

	
	
	1.37 ± 0.37 (n =11) 
	 
	 
	1.27 ± 0.31 (n =11) 
	Not reported
	Not reported

	
	
	1.34 ± 0.36 (n=6)
	
	
	
	1.21 ± 0.43 (n=6)
	Not reported

	
	
	1.26 ± 0.70 (n=55)
	
	
	
	Not reported
	1.20 ± 1.12 (n=55)

	Lin et al. 2025
	Metabolic Syndrome
	0.99 ± 0.25 (n=63) 
	1.10 ± 0.45 (n=63) 
	
	
	Not reported
	Not reported

	
	
	0,94 ± 0,64 (n = 42)
	
	1.01 ± 0,43 (n = 42)
	
	Not reported
	Not reported

	
	
	0.98 ± 0.25 (n=21) 
	 
	 
	1.01 ± 0.23 (n=21) 
	Not reported
	Not reported

	Wu et al, 2022
	Metabolic Syndrome
	0.99 ± 0.27 (n=40) 
	1.07 ± 0.29 (n=40) 
	 
	 
	Not reported
	Not reported

	
	
	1.00 ± 0.33 (n=24) 
	 
	1.03 ± 0.20 (n=24) 
	 
	Not reported
	Not reported

	
	
	1.08 ± 0.29 (n=11) 
	 
	 
	1.05 ± 0.24 (n=11) 
	Not reported
	Not reported

	
	No Metabolic Syndrome
	1.34 ± 0.30 (n=116) 
	1.33 ± 0.33 (n=116) 
	 
	 
	Not reported
	Not reported

	
	
	1.38 ± 0.32 (n=70) 
	 
	1.37 ± 0.28 (n=70) 
	 
	Not reported
	Not reported

	
	
	1.38 ± 0.31 (n=31) 
	 
	 
	1.38 ± 0.29 (n=31) 
	Not reported
	Not reported

	
	High Blood Glucose
	1.06 ± 0.29 (n = 14) 
	1.09 ± 0.27 (n = 14) 
	 
	
	Not reported
	Not reported

	
	
	0.83 ± 0.21 (n = 5) 
	 
	1.06 ± 0.21 (n = 5) 
	
	Not reported
	Not reported

	
	Normal Blood Glucose
	1.3 ± 0.33 
(n = 110) 
	1.31 ± 0.31 
(n = 110) 
	 
	 
	Not reported
	Not reported

	
	
	1.35 ± 0.34 
(n = 63) 
	 
	1.32 ± 0.3 
(n = 63) 
	 
	Not reported
	Not reported

	
	
	1.38 ± 0.31 
n = 29) 
	 
	 
	1.34 ± 0.31 (n = 29)
	Not reported
	Not reported

	Wu et al, 2023 
	Overweight
	1.2 ± 0.32 (n = 38) 
	1.21 ± 0.3 (n = 38) 
	 
	 
	Not reported
	Not reported

	
	
	1.28 ± 0.36 (n = 21) 
	 
	1.23 ± 0.30 (n = 21) 
	 
	Not reported
	Not reported

	
	
	1.34 ± 0.27 (n = 12) 
	 
	 
	1.32 ± 0.28 (n = 12) 
	Not reported
	Not reported

	Wu et al, 2023
	Normal weight
	1.30 ± 0.33 (n = 70) 
	1.31 ± 0.35 (n = 70) 
	 
 
	 
	Not reported
	Not reported

	
	
	1.32 ± 0.37 (n = 38) 
	 
	1.31 ± 0.27 (n = 38) 
	 
	Not reported
	Not reported

	
	
	1.39 ± 0.38 (n = 13) 
	 
	 
	1.45 ± 0.34 (n = 13) 
	Not reported
	Not reported

	Zhong et al, 2021
	Hypertension
	1.18 ± 0.61 (n = 44) 
	1.21 ± 0.54 (n = 44) 
	 
	
	Not reported
	Not reported

	
	
	1.19 ± 0.5 (n = 28) 
	 
	1.15 ± 0.42 (n = 28) 
	
	Not reported
	Not reported

	Zhong et al, 2023
	Renal Dysfunction
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported
	Not reported



Data is presented as Frequency/numbers, or mean ± SD. 
W: Wash number



Table 2S d. Impact of Washed Microbiota Transplantation (WMT) on Triglycerides
	Author (year)
	Population (condition/disease)
	W0
	W1
	W2
	W3
	W4
	W5

	Hu et al, 2024
	Metabolic Syndrome
	1.95 ± 2.61 (n = 52)
	1.72 ± 2.39 (n = 52)
	Not reported
	Not reported
	Not reported
	Not reported

	
	
	1.97 ± 2.01 (n = 30)
	
	1.98 ± 1.98 (n = 30)
	Not reported
	Not reported
	Not reported

	Li et al, 2024*
	Unstable Diabetes
	0.88 ± 0.14 (n=14)
	1.13 ± 0.19
	0.86 ± 0.11
	0.81 ± 0.06
	Not reported
	Not reported

	Liang et al, 2022 
	Normal lipid
	1 ± 0.84 (n=58)
	0.99 ± 1.01 (n=58)
	
	Not reported
	Not reported
	Not reported

	
	
	0.97 ± 0.59 (n=37)
	
	0.89 ± 0.93 (n=37)
	Not reported
	Not reported
	Not reported

	
	
	0.94 ± 0.44 (n=19)
	
	0.91 ± 0.52 (n=19)
	Not reported
	Not reported
	Not reported

	Liang et al, 2022 
	Hypolipidemia
	0.84 ± 0.77 (n=22)
	0.69 ± 0.77 (n=22)
	
	Not reported
	Not reported
	Not reported

	
	
	0.90 ± 0.40 (n=17)
	
	0.83 ± 0.36 (n=17)
	Not reported
	Not reported
	Not reported

	
	
	0.80 ± 0.40 (n=8)
	
	
	0.94 ± 0.37 (n=8)
	Not reported
	Not reported

	Liang et al, 2022
	Hyperlipidemia
	2.71 ± 3.12 (n=37)
	1.76 ± 2.36 (n=37)
	
	Not reported
	Not reported
	Not reported

	
	
	2.60 ± 1.92 (n=21)
	
	1.85 ± 1.99 (n=21)
	Not reported
	Not reported
	Not reported

	
	
	2.52 ± 0.73 (n=9)
	
	
	2.30 ± 1.1 (n=9)
	Not reported
	Not reported

	Liang et al, 2024 
	Normal lipid
	0.91 ± 0.72 (n = 55)
	0.86 ± 0.74 (n = 55)
	
	Not reported
	Not reported
	Not reported

	
	
	0.95 ± 0.58 (n = 29)
	
	0.80 ± 082 (n = 29)
	Not reported
	Not reported
	Not reported

	
	
	0.89 ± 0.26 (n =13)
	
	
	0.79 ± 0.23 (n =13)
	Not reported
	Not reported

	
	
	0.97 ± 0.11 (n = 6)
	
	
	
	0.74 ± 0.20 (n = 6)
	Not reported

	
	
	0.90 ± 0.9 (n = 68)
	
	
	
	
	0.90 ± 1.01 (n = 68)

	Liang et al, 2024 
	Hyperlipidemia
	1.37 ± 2.02 (n = 37)
	1.31 ± 1.38 (n = 37)
	
	
	Not reported
	Not reported

	
	
	1.59 ± 183 (n = 22)
	
	1.20 ± 1.39 (n = 22)
	
	Not reported
	Not reported

	
	
	1.16 ± 1.12 (n =11)
	
	
	0.87 ± 0.74 (n =11)
	Not reported
	Not reported

	
	
	1.21 ± 2.35 (n = 6)
	
	
	
	0.97 ± 1.02 (n = 6)
	Not reported

	
	
	1.55 ± 2.31 (n = 56)
	
	
	
	
	1.24 ± 2.31 (n = 56)

	Lin et al. 2025
	Metabolic Syndrome
	3.20±4.04 (n=63)
	2.34±1.87 (n=63)
	
	
	Not reported
	Not reported

	
	
	2.43 ± 2.79 (n=42)
	
	1.88 ± 3.06 (n=42)
	
	Not reported
	Not reported

	
	
	3.41±2.65(n=21)
	
	
	3.22±3.98(n=21)
	Not reported
	Not reported

	Wu et al, 2022
	Metabolic Syndrome
	3.90 ± 4.84 (n=40)
	2.62 ± 2.19 (n=40)
	
	
	Not reported
	Not reported

	
	
	4.10 ± 4.34 (n=24)
	
	3.35 ± 3.11 (n=24)
	
	Not reported
	Not reported

	
	
	3.89 ± 3.15 (n=11)
	
	
	4.18 ± 5.32 (n=11)
	Not reported
	Not reported

	
	No Metabolic Syndrome
	1.15 ± 0.59 (n=116)
	1.09 ± 0.54 (n=116)
	
	
	Not reported
	Not reported

	
	
	1.08 ± 0.49 (n=70)
	
	1.03 ± 0.48 (n=70)
	
	Not reported
	Not reported

	
	
	1.12 ± 0.47 (n=31)
	
	
	1.00 ± 0.43 (n=31)
	Not reported
	Not reported

	
	High Blood Glucose
	3.78 ± 5.16 (n = 14)
	2.62 ± 3.03 (n = 14)
	
	
	Not reported
	Not reported

	
	
	7.22 ± 7.83 (n = 5)
	
	3.09 ± 3.21 (n = 5)
	
	Not reported
	Not reported

	
	Normal Blood Glucose
	1.31 ± 0.84 (n = 110)
	1.19 ± 0.69 (n = 110)
	
	
	Not reported
	Not reported

	
	
	1.33 ± 0.9 (n  = 63)
	
	1.5 ± 2.03 (n  = 63)
	
	Not reported
	Not reported

	
	
	1.42 ± 0.79 (n = 29)
	
	
	1.29 ± 0.96 (n = 29)
	Not reported
	Not reported

	Wu et al, 2023 
	Overweight
	2.39 ± 3.51 (n = 38)
	1.81 ± 1.95 (n = 38)
	
	Not reported
	Not reported
	Not reported

	
	
	2.66 ± 4.67 (n = 21)
	
	1.86 ± 1.81 (n = 21)
	Not reported
	Not reported
	Not reported

	
	
	2.01 ± 2.79 (n = 12)
	
	
	1.27 ± 0.80 (n = 12)
	Not reported
	Not reported

	Wu et al, 2023
	Normal weight
	1.15 ± 0.70 (n = 70)
	1.03 ± 0.47 (n = 70)
	
	Not reported
	Not reported
	Not reported

	
	
	1.21 ± 0.83 (n = 38)
	
	1.14 ± 0.76 (n = 38)
	Not reported
	Not reported
	Not reported

	
	
	1.04 ± 0.38 (n = 13)
	
	
	0.84 ± 0.27 (n = 13)
	Not reported
	Not reported

	Zhong et al, 2021
	Hypertension
	1.37 ± 1.79 (n = 44)
	1.50 ± 1.96 (n = 44)
	
	Not reported
	Not reported
	Not reported

	
	
	1.38 ± 1.85 (n = 28)
	
	1.31 ± 2 (n = 28)
	Not reported
	Not reported
	Not reported

	Zhong et al, 2023
	Renal Dysfunction
	
	△ -0.02 ( -0.32, 0.14) (n=55)
	△ 0.00 ( -0.38, 0.28) (n=25)
	△ 0.10 ± 0.76 (n=8)
	Not reported
	Not reported



Data is presented as Frequency/numbers, or mean ± SD. 
W: Wash number


Table 3S: Sensitivity Analysis 

	TC (W0-W2)

	Study Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Hu et al 2024 - Metabolic Syndrome
	-0.22
	-0.43
	-0.01
	84.7

	Li et al 2023 - Unstable Diabetes
	-0.23
	-0.46
	-0.01
	79.4

	Liang et al 2024 - Normal Lipid
	-0.24
	-0.42
	-0.07
	67

	Liang et al 2024 - Hyperlipidemia
	-0.12
	-0.27
	0.03
	67.7

	Lin et al 2025 - Metabolic Syndrome
	-0.2
	-0.41
	0.01
	84.7

	Wu et al 2022 - Metabolic Syndrome
	-0.14
	-0.31
	0.02
	75.6

	Wu et al 2022 - No Metabolic Syndrome
	-0.22
	-0.44
	0
	84.8

	Zhong et al 2021 - Hypertension
	-0.19
	-0.39
	0
	83.8

	Zhong et al 2023 - Renal Dysfunction
	-0.21
	-0.44
	0.02
	80.9



	TC (W0-W3)

	Study Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Li et al 2023 - Unstable Diabetes
	-0.36
	-0.75
	0.03
	69.6

	Liang et al 2024 - Normal Lipid
	-0.38
	-0.73
	-0.03
	71.3

	Liang et al 2024 - Hyperlipidemia
	-0.17
	-0.47
	0.13
	69.1

	Lin et al 2025 - Metabolic Syndrome
	-0.32
	-0.7
	0.07
	82.2

	Wu et al 2022 - Metabolic Syndrome
	-0.29
	-0.65
	0.08
	82.3

	Wu et al 2022 - No Metabolic Syndrome
	-0.29
	-0.69
	0.11
	81

	Zhong et al 2023 - Renal Dysfunction
	-0.18
	-0.49
	0.13
	71.8






	LDL (W0-W1)

	Study Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Hu et al 2024 - Metabolic Syndrome
	-0.14
	-0.29
	0.01
	79.2

	Li et al 2023 - Unstable Diabetes
	-0.06
	-0.13
	0.01
	1.4

	Liang et al 2024 - Normal Lipid
	-0.13
	-0.29
	0.02
	78.2

	Liang et al 2024 - Hyperlipidemia
	-0.09
	-0.25
	0.06
	81.2

	Lin et al 2025 - Metabolic Syndrome
	-0.12
	-0.28
	0.03
	81.6

	Wu et al 2022 - Metabolic Syndrome
	-0.12
	-0.27
	0.03
	81.8

	Wu et al 2022 - No Metabolic Syndrome
	-0.12
	-0.28
	0.04
	81

	Zhong et al 2021 - Hypertension
	-0.13
	-0.27
	0.02
	81

	Zhong et al 2023 - Renal Dysfunction
	-0.11
	-0.28
	0.05
	77.8




	LDL (W0-W2)

	Study Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Hu et al. 2024 - Metabolic Syndrome
	-0.16
	-0.31
	-0.01
	76.2

	Li et al. 2023 - DM
	-0.1
	-0.25
	0.04
	66.4

	Liang et al. 2024 - Normal Lipid
	-0.19
	-0.31
	-0.07
	53.9

	Liang et al. 2024 - Hyperlipidemia
	-0.11
	-0.25
	0.03
	71.5

	Lin et al. 2025 - Metabolic Syndrome
	-0.15
	-0.31
	0
	77.7

	Wu et al. 2022 - Metabolic Syndrome
	-0.11
	-0.25
	0.03
	73.5

	Wu et al. 2022 - No Metabolic Syndrome
	-0.15
	-0.31
	0.01
	77.4

	Zhong et al. 2021 - HTN
	-0.14
	-0.29
	0.01
	77.5

	Zhong et al. 2023 - Renal
	-0.15
	-0.31
	0.02
	72.7



	
	HDL (W0-W2)

	Study_Removed
	MD
	CI_Lower
	CI_Upper
	I2

	Hu et al. 2024 - Metabolic Syndrome
	0.051
	-0.036
	0.138
	74.5

	Li et al. 2023 - Unstable Diabetes
	-0.001
	-0.044
	0.042
	0

	Liang et al. 2024 - Normal Lipid
	0.048
	-0.04
	0.136
	75.2

	Liang et al. 2024 - Hyperlipidemia
	0.047
	-0.04
	0.133
	76.3

	Lin et al. 2025 - Metabolic Syndrome
	0.038
	-0.048
	0.124
	76.8

	Wu et al. 2022 - Metabolic Syndrome
	0.043
	-0.046
	0.132
	76.1

	Wu et al. 2022 - No Metabolic Syndrome
	0.051
	-0.038
	0.14
	71.4

	Zhong et al. 2021 - Hypertension
	0.051
	-0.033
	0.135
	75.6



	HDL (W0-W3)

	Study_Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Li et al. 2023 - Unstable Diabetes
	0.011
	-0.047
	0.069
	0

	Liang et al. 2024 - Normal Lipid
	0.072
	-0.113
	0.257
	91.4

	Liang et al. 2024 - Hyperlipidemia
	0.104
	-0.062
	0.27
	90.4

	Lin et al. 2025 - Metabolic Syndrome
	0.083
	-0.102
	0.268
	90

	Wu et al. 2022 - Metabolic Syndrome
	0.094
	-0.083
	0.271
	91

	Wu et al. 2022 - No Metabolic Syndrome
	0.089
	-0.093
	0.271
	90.1



	




	TG (W0-W1)

	

	Study_Removed
	MD
	CI_Lower
	CI_Upper
	I2 %

	Hu et al. 2024 - Metabolic Syndrome
	0
	-0.15
	0.15
	71.8

	Li et al. 2023 - Unstable Diabetes
	-0.06
	-0.13
	0.02
	0

	Liang et al. 2024 - Normal Lipid
	-0.02
	-0.2
	0.16
	74.4

	Liang et al. 2024 - Hyperlipidemia
	-0.01
	-0.17
	0.14
	73.3

	Lin et al. 2025 - Metabolic Syndrome
	0.01
	-0.12
	0.15
	67.9

	Wu et al. 2022 - Metabolic Syndrome
	0.01
	-0.13
	0.15
	69.5

	Wu et al. 2022 - No Metabolic Syndrome
	-0.01
	-0.2
	0.17
	65.7

	Zhong et al. 2021 - Hypertension
	-0.03
	-0.18
	0.13
	74.4

	Zhong et al. 2023 - Renal Dysfunction
	-0.03
	-0.21
	0.16
	74.4
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