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Quality assessment 

Results of QUADAS-2 assessment for evaluating the quality of the studies are shown 

in Table S1. For ICA-based POCTs, sample selection procedures were mostly at low 

risk of bias, considering that most studies (10/11, 90.9%) specified that the samples 

were obtained from field farms. Only one study had high risk of sample selection bias 

as the samples had been identified in laboratory [1]. In the index test domain, 81.8% 

studies (9/11) were classified as low risk of bias since the authors indicated that their 

index and reference tests were done simultaneously/in parallel to each other and the 

index test results were interpreted without knowledge of the results of the reference 

standard, the remaining two studies were classified as high risk of bias [1, 2]. Regarding 

the reference standard, two studies were judged to be at high risk of bias as they used 

ELISA as reference standard [3, 4], and the rest of included studies were designated as 

having low risk of bias. In the flow and timing domain, most studies have a low risk of 

flow and timing bias with the exception that two studies were at high risk of bias as the 

samples for the reference test and the index test were not taken at the same time [1, 2]. 

 

For NAIA-based POCTs, regarding the patient selection domain, four studies were 

scored as having high risk of bias because they reported that the samples used for 

evaluation were obtained from laboratory but not clinical sampling [5-8], also they were 

classified as high risk of bias in the index test domain and flow and timing domain since 

the index test results were identified with knowledge of the results of the reference 

standard. Two studies provided no information on whether the samples for the reference 

standard and the index test were tested simultaneously and were marked as having 

unknown risk of index test bias. [9, 10]. In the reference standard domain, we graded 8 

studies as having low risk of bias as they used real-time RT-PCR as reference standard, 

5 studies that used (non-quantitative) RT-PCR were marked as having high risk of bias 

[6-8, 11, 12]. 

With regard to applicability, the sample selection domain was assessed to be high 

concern for five of the studies (1 for ICA-based POCTs [1], 4 for NAIA-based POCTs 

[5-8]) as they enrolled known samples from laboratory but not field. Regarding the 

reference standard domain, 2 studies were assessed to be high concern of standard test 

applicability due to the usage of ELISA as reference test for ICA-based POCTs [3, 4], 

and 5 studies that used (non-quantitative) RT-PCR were graded as having high concern 

of standard test applicability for NAIA-based POCTs [6-8, 11, 12]. No studies are 

considered to be at risk of bias in the index test domain. Table S1 presents the risk of 

bias assessment (A) and applicability concerns (B) of individual studies in the meta-

analysis.  

 

 

 

 

 



Table S1. Quality Assessment of Diagnostic Accuracy Studies 2 (QUADAS-2) 

summary items for risk of bias (A) and applicability concerns (B) for all studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Sample

Selection

Index Test:

NAIA-Based

POCTs

Index Test: ICA-

Based  POCTs

Reference

Standard

Flow and

Timing
ICA-Based POCTs

Zou et al. 2021 Low High Low High

Wang et al. 2021 Low Low Low Low

Liu et al. 2020a Low Low High Low

Liu et al. 2020b Low Low Low Low

Xu et al. 2020 High High Low High

Zhang et al. 2020 Low Low Low Low

Bian et al. 2019 Low Low Low Low

Jia et al. 2019 Low Low Low Low

Li et al. 2018 Low Low High Low

Lyoo et al. 2017 Low Low Low Low

Kim et al. 2015 Low Low Low Low

NAIA-Bases POCTs

Kim et al. 2021 Low Unclear Low Low

El-Tholoth et al. 2021 High High Low High

Li et al. 2021 Low Low Low Low

Yang et al. 2021 Low Low Low Low

Di et al. 2021 High High High High

Wang et al. 2020 Low Low Low Low

Zhou et al. 2020 Low Low Low Low

Wang et al. 2019 High High High High

Mai et al. 2018 High High High High

Wang et al. 2018 Low Unclear Low Low

Wang et al. 2016 Low Low High Low

Gou et al. 2015 Low Low High Low

Yu et al. 2015 Low Low Low Low

Study Sample Selection Index Test: NAIA-

Based Tests

Index Test: ICA-

Based Tests

Reference

Standard

ICA-Based Tests

Zou et al. 2021 Low Low Low

Wang et al. 2021 Low Low Low

Liu et al. 2020a Low Low High

Liu et al. 2020b Low Low Low

Xu et al. 2020 High Low Low

Zhang et al. 2020 Low Low Low

Bian et al. 2019 Low Low Low

Jia et al. 2019 Low Low Low

Li et al. 2018 Low Low High

Lyoo et al. 2017 Low Low Low

Kim et al. 2015 Low Low Low

NAIA-Bases Tests

Kim et al. 2021 Low Low Low

El-Tholoth et al. 2021 High Low Low

Li et al. 2021 Low Low Low

Yang et al. 2021 Low Low Low

Di et al. 2021 High Low High

Wang et al. 2020 Low Low Low

Zhou et al. 2020 Low Low Low

Wang et al. 2019 High Low High

Mai et al. 2018 High Low High

Wang et al. 2018 Low Low Low

Wang et al. 2016 Low Low High

Gou et al. 2015 Low Low High

Yu et al. 2015 Low Low Low

A 

B 



Figure S1. HSROC plots for (A) ICA- and (B) NAIA-based POCTs in detecting PEDV. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Forest plot of multiple univariable stratified meta-regression and subgroup 

analyses of (A) ICA- and (B) NAIA-based POCTs for PEDV testing. 
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Figure S3. Bivariate box plot for ICA-based POCTs (A) and NAIA-based POCTs (B) 

for detecting PEDV. The bivariate box plot describes the degree of interdependence 

including the central location and identification of any outliers. The inner oval 

represents the median distribution of the data points. The outer oval represents the 95% 

confidence bound.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S4. Influential analysis for the studies of (A) ICA- and (B) NAIA-based POCTs 

for PEDV testing. a goodness of fit; b Bivariate normality; c Influence analysis; d 

Outlier detection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The whole process of data analysis and commands in Stata was as follows:  

# install the packages for diagnostic meta-analysis in Stata 17.0 

ssc install midas 

ssc install metandi 

# details of the data set  

describe  

# get the values for sensitivity, specificity, positive likelihood ratio, negative likelihood 

ratio, diagnostic odds ratio, and threshold effect      

midas tp fp fn tn, res(all)  

# get summary ROC curve and the area under the curve 

midas tp fp fn tn, plot sroc(both) 

# hierarchical summary receiver operating characteristic curve 

metandi tp fp fn tn, plot 

# bivariate box plot describes the degree of interdependence including the central 

location and identification of any outliers 

midas tp fp fn tn, bivbox 

# heterogeneity statistics 

midas tp fp fn tn, es(x) table(dss)  

# univariable meta-regression & subgroup analyses 

midas tp fp fn tn, reg(sampletype samplesize referencestand assaytype)  

# linear regression test of funnel plot asymmetry for investigating publication bias 

midas tp fp fn tn, pubbias 

# fagan plot (Bayes nomogram) 

midas tp fp fn tn, fagan(0.5) 

# likelihood ratio scattergram  

midas tp fp fn tn, lrmat 
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