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Aim 

This study aims to assess financial conflicts and manufacturer involvement in the evidence base 

evaluating the performance of prenatal cfDNA testing for fetal trisomies 21, 18 and 13 by 

1. Analysing the degree of financial conflicts and involvement of commercial test 

manufacturers and their change over time; 

2. Exploring any associations between the conflicts of interest or manufacturer involvement 

and the methodological quality of the studies; and 

3. Exploring any associations between financial conflicts or manufacturer involvement and 

test accuracy outcomes. 

Methods 

Study identification 

We will identify the evidence base on the accuracy of prenatal cfDNA testing for fetal trisomy 21 

(T21), trisomy 18 (T18) and trisomy 13 (T13) detection using the 2017 Cochrane review on non-

invasive prenatal testing (NIPT) for fetal chromosomal aneuploidies.1 For this systematic review, 

13 electronic databases (including MEDLINE, Embase and Web of Science) were searched from 1 

January 2007 to 12 July 2016 without any language, search filter or publication type restrictions. 

Badeau et al. also screened reference lists of relevant full-text articles, websites of private 

prenatal diagnosis companies and conference abstracts. Eligible were studies that included 

pregnant women of any age, ethnicity and gestational age with singleton or multifetal pregnancy. 

The women must have had a screening test for fetal aneuploidy by random whole genome 

sequencing or targeted sequencing of cfDNA in maternal blood and a reference standard such as 

fetal karyotype or medical records from birth. More details on the methods of the 2017 Cochrane 

review1 can be found in Appendix 1. 

 

From the 63 articles that were included in the 2017 Cochrane review,1 the present analysis will 

include those that investigated the performance of maternal cfDNA testing for fetal trisomies 21, 

18 or 13 detection. Articles reporting on the test performance for the detection of other 

trisomies or fetal sex chromosome aneuploidies (namely 45,X; 47,XXY; 47,XXX and 47,XYY) only 

will be excluded from our analysis. One reviewer (JG) will assess the eligibility using information 

given in the Cochrane review.1 
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Data extraction 

Two reviewers (JG, KM, RF) will independently extract information on authors’ affiliations, study 

funding and conflicts of interest declarations from the published original articles or supporting 

online material provided by the journals. Two reviewers (JG, KM, RF) will independently extract 

QUADAS ratings and 2x2 tables from the Cochrane review.1 Disagreements will be resolved by 

consensus or discussion with a third reviewer (CS).  

 

Definitions 

Authors’ conflicts of interest 

We will use the following definitions to class authors’ interests as ‘any conflict’, ‘no conflict’ or 

‘uncertain conflicts’ based on the International Committee of Medical Journal Editors (ICMJE)2 

quoted sources of financial conflict that were adapted to the area of prenatal cfDNA testing as 

follows: 

 

Any conflict:  

 Financial relationships of the authors over the 36 months prior to submission of the work 

with entities in the area of prenatal cfDNA testing that could be perceived to be affected 

financially by the published work (such as test manufacturers, laboratories/companies 

processing the test or holding a licence for test processing) or foundations supported by 

entities that could be perceived to have a financial stake in the outcome.  

 These relationships include, but are not limited to, study funding, personal grants or 

departmental funding outside the published work, personal fees (honoria, royalties, or 

fees for consulting, lectures, speakers bureaus, paid expert testimony, employment, or 

other affiliations), stock ownership or options, non-financial support (e.g. free test 

processing, technical support, travel paid by the entity, writing assistance, administrative 

support), and patents relevant to cfDNA testing (held or applied for). 

 

Conflict-free: If the authors actively declared they had no conflicts of interest and the study was 

completely funded by public funding sources, such as government agencies, charitable 

foundations or academic institutions, that are not perceived to have a financial stake in the 

outcome. 

 

Uncertain: If there was lack of reporting on conflicts of interest and study funding in the 

published article and/or online supporting material, and no clear bias was identifiable from the 



Version 1.0: 31 January 2022 

affiliations of the authors or if an individual author declares no conflicts of interest but there was 

manufacturer funding (e.g. employment) for other individual authors. 

 

We will then divide the identified conflicts of interest as higher or lower using the following 

definitions: 

 

Higher conflict: Patents relevant to the published work (planned, pending or issued), company 

employment or ownerships, stock holdings or options, consultancies, honoraria, speaking or 

advisory positions. Conflicted companies include commercial test manufacturers and 

laboratories/companies processing a cfDNA test or holding a license for cfDNA test processing 

(e.g. Aria Diagnostics, Ariosa Diagnostics, Berry Genomics, BGI group, Bionet Corp, CERBA, 

GENOMA group, Genome Care, Genome Ltd., LabGenomics Clinical Research Institute, 

LifeCodexx, Illumina, Natera, Premaitha Health plc, Sequenom, TheragenEtex Bio Institute, 

Verinata Health). 

 

Lower conflict: Study grants, departmental funding, payment in kind (for example free test 

processing, technical support), employment by a laboratory or clinical facility offering (i.e. taking 

the blood sample and sending it of for processing) cfDNA testing for-profit (e.g. GENDIA, Labco 

Diagnostics), employment by a laboratory performing whole genome sequencing for other 

conditions (Clinomics, GATC Biotech AG, The Genomics Institute [TGI] of the Ulsan National 

Institute of Science and Technology [UNIST]). 

 

The body of literature will be considered collectively, so if one author is clearly conflicted towards 

ONE manufacturer (e.g. HIGHER conflicts due to patents or company employment) that conflict 

will be taken to exist for other publications including those where the publication did not offer a 

declaration if the articles were published within 36 months of each other.  

 

Two reviewers (JG, RF) will independently rate the prevalence and degree of authors’ conflicts of 

interest by using the declared conflicts of interest from the published articles or supporting 

information (CS). Disagreements will be resolved by consensus or discussion with a third 

reviewer. 
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Sources of funding for the study 

We will use the following definitions: 

 

Manufacturer funded: Any salaries paid from a commercial test manufacturer to the authors and 

/ or any other resources that the authors received from a commercial test manufacturer either 

directly or indirectly (via the authors’ organisations) for any aspect of the published work, e.g. 

funding/grants, payment in kind (like provision of free test processing, technical support or 

personnel for the study). The time frame is that of the work itself, from the initial conception and 

planning of the study to the submission of the manuscript. 

 

Not manufacturer funded: If no financial support (e.g. salaries, grants, funding or payments in 

kind) was received from a commercial test manufacturer, neither directly nor indirectly, during 

any time from the initial conception and planning of the study to the submission of the 

manuscript. 

 

Unclear: Lack of reporting in the published article and/or online supporting material to allow a 

judgement. 

 

Two reviewers (JG, RF) will independently rate manufacturer involvement by using the 

statements in the published articles or supporting information. Disagreements will be resolved by 

consensus or discussion with a third reviewer (CS). 
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Analysis / synthesis plan 

Overall approach 

The studies will be categorised based in the number and proportion of conflicted authors as 

follows:  

 
 

Three comparisons considering different subsets of the identified evidence base will be explored: 

[A] Studies with at least one author having ‘any conflicts’ versus studies with all authors being 

rated having ‘no conflicts’ or ‘uncertain conflicts’;  

[B] Studies with at least one author having ‘higher conflicts’ versus studies with all authors being 

rated as having no ‘higher conflicts’ (i.e. ‘lower conflicts’, ‘uncertain conflicts’ or ‘no conflicts’);  

[C] Studies that received ‘manufacturer funding’ versus studies with ‘no manufacturer funding’ or 

‘unclear manufacturer funding’. 

 

  

[A] Presence of 
Any conflict - 
≥1 author rated as 
having ‘Any conflict’. 

Uncertain conflicts – 
≥ 1 author rated as having 
‘Unclear conflicts’;  
No authors rated as having 
‘Any conflicts’. 
 

[B] Presence of 
Any higher conflict - 
≥1 author rated as having 
‘Higher conflicts’. 

No conflicts - 
All authors rated as 
‘Conflict-free’. 

Identified 
evidence base 

Any lower conflict - 
All identified conflicts 
rated as ‘Lower conflicts’. 
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Degree of financial conflicts and manufacturer funding in the evidence base 

First, we will perform a descriptive analysis of the degree of financial conflicts and involvement of 

commercial test manufacturers in the evidence base. We will map studies by publication year to 

assess visually if there seems to be a change in the presence of financial conflicts (comparisons 

[A] ‘Any conflicts’ and [B] ‘Higher conflicts’, respectively) or in the presence of manufacturer 

involvement (comparison [C]) over time. 

 

Associations with methodological quality 

We will use the overall risk of bias ratings (low/high/unclear) as well as the answers to the 

individual signalling questions (yes/no/unclear) for the four domains from the QUADAS-2 tool3 as 

classified by Badeau et al.1  

 

In addition, we will dichotomise the study quality in the following way: 

Higher quality studies = Cohort studies with either consecutive women included or a random 

sample of consecutive women;  

Lower quality studies = All other study designs. 

 

We will evaluate if the proportion of studies with ‘high’ risk of bias ratings for each of the four 

QUADAS-2 domains, the proportion of studies with a ‘no’ answer (flagging the potential for bias) 

for each of the 10 corresponding signalling questions and with a ‘lower quality’ overall quality 

rating, respectively, differs between the above mentioned subsets of the evidence base 

(comparisons [A], [B] and [C]). 

 

Frequencies of ‘high’ risk of bias ratings, individual signalling questions answered with ‘no’ and 

‘lower quality’ overall rating between the subsets of studies (comparisons [A], [B] and [C]) will be 

compared using the chi-square test; in cases of expected values smaller than 5, a Fishers exact 

test will be used. A p value below 0.05 will used to determine whether there is a statistically 

significant difference in the quality of the studies between groups. Statistical analyses will be 

performed in Stata software package (version 17; StataCorp, College Station, Texas 77845, USA). 

 

Associations with test accuracy outcomes 

We will use the extracted data for the primary studies from the 2017 Cochrane review1 to obtain 

the four cell values of a diagnostic 2x2 table in order to calculate test accuracy measures: 
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sensitivity, specificity and corresponding 95% CI. We will stratify test accuracy measures 

according to condition (T21, T18 and T13). 

 

We will match the meta-analysis methods from the 2017 Cochrane review.1 According to Badeau 

et al., there was a limited or absent threshold effect and therefore no requirement to account for 

the correlation between sensitivity and specificity across studies in the meta-analyses. Badeau et 

al. therefore removed the correlation parameter from the bivariate model and simplified it to 

two univariate random effects logistic models for separate meta-analysis of sensitivity and 

specificity.  

 

If the random-effects logistic regression models fail to converge, we will follow the methods of 

the 2017 Cochrane review1 to simply sum up the counts of true positives, false positives, false 

negatives and true negatives across 2x2 tables and calculate confidence intervals using the 

Wilson method.4 5  

 

The association between author conflicts or manufacturer involvement and the study’s test 

accuracy estimates sensitivity and specificity, respectively, will be compared indirectly by adding 

covariates (as defined by the three comparisons ([A], [B] and [C]) to the univariate random-

effects regression models. In addition to the three comparisons, we will explore study design (1-

gate studies vs 2-gate studies) as covariate to confirm findings from previous studies that 2-gate 

studies might overestimate test accuracy.6 

 

Meta-analyses will be performed using the melogit command in the Stata software package 

(version 17; StataCorp, College Station, Texas 77845, USA). 
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Appendix 

 

Appendix 1. Methods section from 2017 Cochrane review (copied from Badeau et al.1) 
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