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Advanced Search Queries used in each electronic database was as follows:
 
PubMed: 
A- (glutamyl transpeptidase to platelet[Title/Abstract]) OR (glutamyl transferase to platelet[Title/Abstract])  > 85  results
B- ((fibrosis[Title/Abstract]) OR (cirrhosis[Title/Abstract])) > 336,033 results
C- A+B > 68 results
Scopus: 
A- TITLE-ABS-KEY (glutamyl AND transpeptidase AND to AND platelet) OR TITLE-ABS-KEY (glutamyl transpeptidase to platelet ratio)     → 951 results
B- TITLE-ABS-KEY ( fibrosis ) OR TITLE-ABS-KEY ( cirrhosis ) → 526,594 results
C- A + B → 224 results

Web Of Sciences: 
A- AB=("glutamyl transferase to platelet ratio") OR AB=("glutamyl transpeptidase to platelet ratio") → 77 results
B-  AB=(fibrosis) OR AB=(cirrhosis) → 247,233 results
C- A+B  → 64 results
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[bookmark: _Toc156977640]Characteristics of the included studies (n = 33)
	Table S1. Detailed characteristics and performance for the included studies

	Ref
	Study
	Year
	Region
	Fibrosis
	Cut-off
	SE
	SP
	PPV
	NPV
	N
	M%
	Age (Yrs)
	Scoring System
	Comorbidity

	[1]
	Purkayastha S. et al
	2023
	India
	F2
	0.28
	0.76
	0.65
	0.71
	0.70
	48
	0.92
	38
	METAVIR
	HBV

	
	
	
	
	F3
	0.32
	0.86
	0.71
	0.42
	0.92
	
	0.93
	39
	
	

	[2]
	Sannur O. and Erol C.
	2022
	Turkey
	F3
	0.63
	0.73
	0.72
	0.93
	0.30
	237
	0.51
	49
	ISHAK
	HBV

	[3]
	Wang Z et al
	2022
	China
	F2
	0.55
	0.57
	0.75
	0.67
	0.66
	436
	0.72
	40
	Sheuer
	HBV

	
	
	
	
	F3
	0.87
	0.63
	0.83
	0.43
	0.92
	
	
	
	
	

	[4]
	Ying P. et al
	2022
	China
	F2
	0.21
	0.60
	0.77
	0.70
	0.68
	382
	0.74
	39
	METAVIR
	HBV

	
	
	
	
	F3
	0.22
	0.69
	0.68
	0.41
	0.87
	
	
	
	
	

	
	
	
	
	F4
	0.27
	0.86
	0.66
	0.18
	0.98
	
	
	
	
	

	[5]
	Xiang-An Z. et al
	2022
	China
	F2
	0.21
	0.70
	0.64
	0.65
	0.69
	184
	0.52
	43
	Sheuer
	HBV

	
	
	
	
	F3
	0.24
	0.81
	0.65
	0.45
	0.91
	
	
	
	
	

	
	
	
	
	F4
	0.28
	0.83
	0.67
	0.32
	0.95
	
	
	
	
	

	[6]
	Xingxiang L. et al
	2022
	China
	F2
	0.57
	0.66
	0.82
	0.37
	0.94
	180
	0.58
	45
	METAVIR
	HBV

	
	
	
	
	F3
	0.64
	0.66
	0.80
	0.77
	0.69
	
	
	
	
	

	
	
	
	
	F4
	0.64
	0.76
	0.72
	0.55
	0.87
	
	
	
	
	

	[7]
	Min-Jun L. et al
	2022
	China
	F2
	0.32
	0.86
	0.67
	0.76
	0.80
	211
	0.81
	41
	METAVIR
	HBV/HCV/Autoimmune/Drug induced/NAFLD

	
	
	
	
	F3
	0.32
	0.91
	0.57
	0.56
	0.91
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.75
	0.62
	0.21
	0.95
	
	
	
	
	

	[8]
	Peng, X. et al
	2022
	China
	F2
	0.23
	0.28
	0.85
	0.64
	0.54
	227
	0.42
	41
	METAVIR
	HBV

	
	
	
	
	F3
	0.53
	0.91
	0.65
	0.60
	0.93
	
	
	
	
	

	
	
	
	
	F4
	1.92
	0.43
	0.82
	0.72
	0.56
	
	
	
	
	

	[9]
	Ekin N. et al
	2022
	Turkey
	F2
	0.24
	0.52
	0.86
	0.40
	0.91
	1,454
	0.66
	33
	ISHAK
	HBV

	
	
	
	
	F3
	0.23
	0.67
	0.83
	0.18
	0.98
	
	
	
	
	

	
	
	
	
	F4
	0.28
	0.75
	0.89
	0.16
	0.99
	
	
	
	
	

	[10]
	Xiaoqing L. et al
	2022
	China
	F2
	0.32
	0.71
	0.57
	0.77
	0.49
	617
	0.77
	37
	Sheuer
	HBV

	
	
	
	
	F2
	0.43
	0.64
	0.71
	0.82
	0.49
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.78
	0.61
	0.23
	0.95
	
	
	
	
	

	
	
	
	
	F4
	0.44
	0.89
	0.54
	0.23
	0.97
	
	
	
	
	

	[11]
	Zongguo Y. et al
	2021
	China
	F2
	0.55
	0.72
	0.73
	0.72
	0.73
	1,125
	0.65
	37
	Scheuer
	HBV, HCV, ALD, NAFLD, AID

	[12]
	Chen Y. et al
	2020
	China
	F2
	0.32
	0.72
	0.65
	0.83
	0.50
	1,005
	0.82
	30
	METAVIR
	HBV

	
	
	
	
	F3
	0.32
	0.87
	0.54
	0.51
	0.88
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.33
	0.65
	0.15
	0.84
	
	
	
	
	

	[13]
	Wang L. et al
	2020
	China
	F2
	0.42
	0.38
	0.91
	0.68
	0.75
	370
	0.67
	35
	Scheuer
	HBV

	[14]
	Qiang Li. et al
	2020
	China
	F2
	0.32
	0.36
	0.97
	0.89
	0.69
	116
	0.66
	36
	METAVIR
	HBV and NAFLD

	
	
	
	
	F3
	0.32
	0.56
	0.96
	0.80
	0.89
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.75
	0.93
	0.54
	0.97
	
	
	
	
	

	[15]
	Lulu Y. et al
	2020
	China
	F1
	0.32
	0.46
	0.96
	1.00
	0.06
	239
	0.79
	52
	Scheuer
	HBV

	
	
	
	
	F2
	0.32
	0.71
	0.75
	0.95
	0.29
	
	
	
	
	

	
	
	
	
	F3
	0.32
	0.79
	0.64
	0.84
	0.56
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.78
	0.69
	0.73
	0.75
	
	
	
	
	

	[16]
	Zeng T. et al
	2018
	China
	F4
	0.56
	0.90
	0.39
	0.59
	0.79
	76
	0.22
	57
	METAVIR
	AIH

	[17]
	Wang W. et al
	2019
	China
	F2
	0.23-0.71
	0.22
	0.76
	0.20
	0.78
	127
	0.73
	25
	METAVIR
	HBV

	
	
	
	
	F2
	0.26-0.56
	0.50
	0.82
	0.53
	0.80
	154
	0.72
	36
	
	

	
	
	
	
	F2
	0.27-0.57
	0.64
	0.80
	0.67
	0.78
	122
	0.75
	45
	
	

	
	
	
	
	F2
	0.39-0.87
	0.68
	0.75
	0.70
	0.73
	102
	0.71
	57
	
	

	[18]
	Liu D. et al
	2018
	China
	F3
	0.352-0.428
	0.59
	0.81
	0.86
	0.50
	1,326
	0.69
	36
	Scheuer
	HBeAg +

	
	
	
	
	F4
	0.632-0.711
	0.81
	0.64
	0.39
	0.93
	
	
	
	
	

	
	
	
	
	F3
	0.365-0.590
	0.60
	0.79
	0.78
	0.62
	1,017
	0.68
	43
	
	HBeAg -

	
	
	
	
	F4
	0.602-0.612
	0.83
	0.68
	0.39
	0.94
	
	
	
	
	

	[19]
	Zhang G. et al
	2019
	China
	F2
	0.15
	0.90
	0.27
	0.55
	0.74
	145
	0.85
	38
	METAVIR
	HBV and NAFLD

	
	
	
	
	F4
	0.56
	0.65
	0.90
	0.52
	0.94
	
	
	
	
	

	[20]
	Xu L. et al
	2019
	China
	F3
	0.17
	0.97
	0.26
	0.22
	0.98
	711
	0.47
	61
	METAVIR
	HCV ± HCC

	[21]
	Wang J. et al
	2019
	China
	F2
	0.43
	0.59
	0.72
	0.84
	0.40
	294
	0.75
	37
	METAVIR
	HBV

	[22]
	Yu K. et al
	2019
	China
	F3
	0.27
	0.79
	0.65
	0.33
	0.93
	160
	0.74
	35
	METAVIR
	HBV

	[23]
	Zhang W. et al
	2017
	China
	F2
	0.32
	0.40
	0.78
	0.85
	0.30
	1,168
	0.75
	36
	METAVIR
	HBV

	
	
	
	
	F3
	0.32
	0.47
	0.79
	0.72
	0.55
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.36
	0.85
	0.46
	0.78
	
	
	
	
	

	[24]
	Lu X. et al
	2017
	China
	F2
	0.51
	0.71
	0.74
	0.91
	0.42
	396
	0.56
	40
	METAVIR
	HBV

	
	
	
	
	F3
	0.91
	0.86
	0.64
	0.72
	0.81
	
	
	
	
	

	
	
	
	
	F4
	1.15
	0.79
	0.64
	0.50
	0.87
	
	
	
	
	

	[25]
	Liu D. et al
	2017
	China
	F2
	0.43
	0.67
	0.77
	0.85
	0.54
	1,157
	0.71
	33
	METAVIR
	HBeAg +

	
	
	
	
	F2
	0.32
	0.74
	0.67
	0.82
	0.57
	
	
	
	
	

	
	
	
	
	F2
	0.50
	0.60
	0.81
	0.86
	0.51
	
	
	
	
	

	
	
	
	
	F3
	0.55
	0.73
	0.74
	0.63
	0.82
	
	
	
	
	

	
	
	
	
	F3
	0.32
	0.88
	0.56
	0.55
	0.89
	
	
	
	
	

	
	
	
	
	F3
	0.50
	0.74
	0.71
	0.61
	0.82
	
	
	
	
	

	
	
	
	
	F4
	0.65
	0.77
	0.71
	0.43
	0.92
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.79
	0.67
	0.40
	0.92
	
	
	
	
	

	
	
	
	
	F4
	0.50
	0.81
	0.64
	0.38
	0.92
	
	
	
	
	

	
	
	
	
	F2
	0.39
	0.68
	0.73
	0.78
	0.62
	859
	0.68
	43
	
	HBeAg -

	
	
	
	
	F2
	0.32
	0.73
	0.65
	0.75
	0.64
	
	
	
	
	

	
	
	
	
	F2
	0.50
	0.60
	0.78
	0.79
	0.59
	
	
	
	
	

	
	
	
	
	F3
	0.56
	0.74
	0.76
	0.62
	0.85
	
	
	
	
	

	
	
	
	
	F3
	0.32
	0.87
	0.59
	0.52
	0.90
	
	
	
	
	

	
	
	
	
	F3
	0.50
	0.76
	0.72
	0.59
	0.85
	
	
	
	
	

	
	
	
	
	F4
	0.81
	0.75
	0.79
	0.48
	0.93
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.82
	0.69
	0.40
	0.94
	
	
	
	
	

	
	
	
	
	F4
	0.50
	0.85
	0.66
	0.39
	0.94
	
	
	
	
	

	[26]
	Wu X. et al
	2017
	China
	F2
	0.22
	0.87
	0.45
	0.27
	0.93
	322
	0.65
	39
	Scheuer
	HBV

	
	
	
	
	F3
	0.37
	0.74
	0.73
	0.20
	0.97
	
	
	
	
	

	[27]
	Tianyi R. et al
	2017
	China
	F1
	0.26
	0.80
	0.65
	0.88
	0.43
	160
	0.63
	39
	METAVIR
	HBV

	
	
	
	
	F2
	0.35
	0.77
	0.64
	0.59
	0.80
	
	
	
	
	

	
	
	
	
	F3
	0.38
	0.76
	0.60
	0.48
	0.86
	
	
	
	
	

	
	
	
	
	F4
	0.72
	0.81
	0.50
	0.28
	0.91
	
	
	
	
	

	[28]
	Qiang L. et al
	2017
	China
	F2
	0.49
	0.83
	0.80
	0.65
	0.91
	131
	0.73
	39
	METAVIR
	HBV

	
	
	
	
	F3
	0.62
	0.90
	0.75
	0.39
	0.98
	
	
	
	
	

	
	
	
	
	F4
	0.74
	1.00
	0.81
	0.30
	1.00
	
	
	
	
	

	[29]
	Rui H. et al
	2017
	China
	F2
	0.34
	0.77
	0.65
	0.84
	0.53
	256
	0.80
	38
	METAVIR
	HBV

	
	
	
	
	F3
	0.41
	0.83
	0.69
	0.79
	0.74
	
	
	
	
	

	
	
	
	
	F4
	0.64
	0.72
	0.71
	0.54
	0.84
	
	
	
	
	

	[30]
	Rong-Qi W. et al
	2016
	China
	F2
	0.46
	0.59
	0.78
	0.76
	0.62
	312
	0.73
	35
	METAVIR
	

	
	
	
	
	F3
	0.53
	0.76
	0.81
	0.61
	0.89
	
	
	
	
	

	
	
	
	
	F4
	0.65
	0.82
	0.77
	0.42
	0.95
	
	
	
	
	

	[31]
	Li Q. et al (a)
	2016
	China
	F2
	0.34
	0.49
	0.74
	0.44
	0.77
	401
	0.63
	34
	METAVIR
	HBV

	
	
	
	
	F2
	0.65
	0.26
	0.96
	0.72
	0.75
	
	
	
	
	

	
	
	
	
	F3
	0.57
	0.47
	0.90
	0.39
	0.71
	
	
	
	
	

	
	
	
	
	F3
	0.89
	0.33
	0.95
	0.49
	0.72
	
	
	
	
	

	
	
	
	
	F4
	0.93
	0.53
	0.94
	0.28
	0.70
	
	
	
	
	

	
	
	
	
	F4
	1.11
	0.47
	0.95
	0.30
	0.70
	
	
	
	
	

	[32]
	Li Q. et al (b)
	2016
	China
	F2
	0.61
	0.71
	0.69
	0.68
	0.73
	372
	0.69
	39
	Scheuer
	HBV

	
	
	
	
	F3
	0.65
	0.77
	0.64
	0.53
	0.84
	
	
	
	
	

	
	
	
	
	F4
	0.72
	0.81
	0.53
	0.29
	0.92
	
	
	
	
	

	[33]
	Lemoine M. et al
	2016
	Gambia
	F2
	0.32
	0.83
	0.69
	0.63
	0.86
	135
	0.78
	34
	METAVIR
	HBV

	
	
	
	
	F3
	0.32
	0.86
	0.64
	0.53
	0.91
	
	
	
	
	

	
	
	
	
	F4
	0.56
	0.85
	0.76
	0.39
	0.97
	
	
	
	
	

	
	
	
	France
	F2
	0.32
	0.73
	0.49
	0.56
	0.67
	63
	0.65
	38
	
	

	
	
	
	
	F3
	0.32
	0.80
	0.44
	0.31
	0.88
	
	
	
	
	

	
	
	
	
	F4
	0.56
	1.00
	0.68
	0.17
	1.00
	
	
	
	
	

	
	
	
	Senegal
	F2
	0.32
	0.50
	0.83
	0.59
	0.78
	80
	0.84
	28
	
	

	
	
	
	
	F3
	0.32
	0.89
	0.80
	0.36
	0.98
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Figure S1: Risk of Bias Traffic Plot
[bookmark: _Toc156977642]Summary of risk of bias assessment
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Figure S2. Risk of Bias Summary Plot







[bookmark: _Toc156977643]Pooled sensitivity and Specificity of GPR in diagnosing severe fibrosis (F3)
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Figure S3. Pooled sensitivity and Specificity of GPR in diagnosing severe fibrosis (F3)




[bookmark: _Toc156977644]Hierarchical Summary Receiver Operating Curve for the different fibrosis staages
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Figure S4. Bivariate summary ROC curves comparing GPR performance in different fibrosis stages




[bookmark: _Toc156977645]Association between Youden’s index and sensitivity estimates for Cirrhosis
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Figure S5. Bubble plot for the association between Youden’s index and pooled sensitivity estimate



[bookmark: _Toc154930080][bookmark: _Toc156977646]Determination of thresholds for GPR
The Reitsma function fits the bivariate model of Reitsma et al. (2005) that Harbord et al. (2007) have shown to be equivalent to the HSROC of Rutter & Gatsonis (2001). We specify the model as a linear mixed model with known random effects variances, like the computational approach by Reitsma et al. (2005). As a default, variance components are estimated by restricted maximum likelihood (REML), but ML estimation is also available. In addition, meta-regression is possible, as is the use of transformations other than the logit, using the approach of Doebler et al. (2012).
A different intercept was included for each study, and a logistic distribution was assumed for the thresholds. The cumulative density function (cdf) was transformed using the quantile function of the logistic distribution and modeled assuming unequal variances. 

[bookmark: _Toc154930081][bookmark: _Toc156977647]Optimal cut-point and performance of GPR in predicting significant fibrosis 
Forty cut-off points from the included studies were included in the analysis of the various thresholds for significant fibrosis. One study was identified as an outlier (Youden’s index < 0.2) and was excluded 18. Thus, the analysis included 33 cut-off points.
[image: ]
Figure S6. Results from the linear mixed multiple thresholds model for significant fibrosis after exclusion
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Figure S7. Distribution of PPV and NPV
The results were based on an average prevalence of 48% and a standard deviation of 15% for F2 based on the distribution of prevalences in the included studies.



[bookmark: _Toc154930082][bookmark: _Toc156977648]Optimal cut-point and performance of GPR in predicting Cirrhosis
The initial data from 32 cut-off points were used to construct the multiple cut-offs model using the multi-level random effects models. Initial results showed that two studies were outliers and were excluded from further analysis. One study had an extremely low Youden’s index [34], and the other had extremely high cut-off value 8. Excluding these two studies resulted in the model that was used to estimate the performance and thresholds for GPR in diagnosing cirrhosis.
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Figure S8. Results from the linear mixed multiple thresholds model for significant fibrosis after exclusion
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Figure S9. Distribution of PPV and NPV for F4
The results were based on an average prevalence of 16% and a standard deviation of 7.5% for F4 based on the distribution of the included studies.


[bookmark: _Toc156977649]Performance of GPR in diagnosing and excluding significant fibrosis (left graph) and cirrhosis (right graph) using the suggested optimal cut-off thresholds
Prevalence

Figure S10. Performance of GPR in diagnosing and excluding significant fibrosis (left graph) and cirrhosis (right graph) using the suggested optimal cut-off thresholds 
NPV: Negative predictive value, PPV: Positive predictive value
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