Thrombosis Research 176 (2019) 8-10

journal homepage: www.elsevier.com/locate/thromres

Contents lists available at ScienceDirect

Thrombosis Research

THROMBOSIS
RESEARCH

Letter to the Editors-in-Chief

Regarding the necessity of an updated meta-analysis on the prognostic value of serum biomarkers E

in patients with pulmonary embolism

Pulmonary embolism (PE) is a common, potentially lethal condition
and is the third leading cause of cardiovascular death [1]. Acute PE
presents with a wide range of clinical manifestations from asympto-
matic to death [2]. At the time of presentation, the mortality attribu-
table to PE ranges from 9% in hemodynamically unstable patients to
3% in stable patients [3]. Current practice guidelines recommend
thrombolytics in patients who are hypotensive at the time of pre-
sentation due to the high risk for short-term mortality [4]. Several
studies have examined the role of right heart strain on echocardio-
graphy, biomarkers indicative of myocardial injury, and prognostic
models to identify patients who are hemodynamically stable but at
intermediate-high risk of poor outcomes [5]. Many biomarkers such as
troponin, brain natriuretic peptides (BNP) or N-terminal pro BNP,
heart-type fatty acid-binding protein (H-FABP) and D-dimer have been
evaluated to identify subgroups of patients with poor prognosis. How-
ever, the ideal choice of biomarker, and the ideal cut-point remain
controversial. Many systematic reviews and meta-analyses have sum-
marized the evidence on the prognostic value of these biomarkers in
patients with acute normotensive PE.

The US National Cancer Institute and the European Organization for
Research and Treatment of Cancer suggested the development of
comprehensive reporting guidelines to help those investigating the
prognostic utility of tumour biomarkers in order to conduct studies in a
more transparent manner. Ultimately, the recommendations aimed to
enable a better evaluation of the utility of prognostic data.
Consequently, McShane et al. (2005) published the Reporting re-
commendations for tumour marker prognostic studies (REMARK)
checklist, which comprises of 20 items [6]. Using this checklist as a
guide, we proposed six key features that are critical to employ in a
study's design in the context of prognosticating patients with PE using
biomarkers: the studies should be prospective; included patients should
be consecutive; patients should be from an unselected VTE population;
clinical endpoints of all-cause mortality, death from VTE or composite
of adverse events should be clearly defined; the timing of the end points
should be predefined; the type of biomarker assay utilized should be
stated and the lab cut-off value for an abnormal value should be de-
termined a priori. The purpose of this study was to evaluate the in-
clusion criteria of published meta-analyses summarizing the use of
serum biomarkers to prognosticate outcomes in PE against these key
features of the REMARK checklist to assess the quality of their prog-
nostic data.

1. Methods

To assess the degree to which published meta-analyses evaluating
the prognostic value of biomarkers used these key features in their

https://doi.org/10.1016/j.thromres.2019.02.005

inclusion criteria, we conducted a systematic search through Medline,
Ovid and the Cochrane Central Register of Controlled Trials from in-
ception through June 2, 2017. We surveyed the literature for studies on
the prognostic utility of D-dimer, BNP, N-terminal pro BNP, FABP, and
troponins in patients with pulmonary embolism. The inclusion criteria
for this analysis were: (1) study must be a meta-analysis in design, (2)
must prognosticate any clinical outcome related to PE using any of the
aforementioned biomarkers. We identified 13 meta-analyses published
between 2007 and 2016 that met our inclusion criteria. Since quality is
usually determined using the “(A) Measurement Tool to Assess
Systematic Reviews” (AMSTAR) tool we evaluated the AMSTAR score
to illustrate that the quality of the methods of the meta-analysis but
does not necessarily mean the reported data is useful [7]. If the six
criteria we drew from the REMARK criteria are not elements of the
studies included in the meta-analysis we argue the results are less
useful, perhaps not useful. The meta-analyses were also evaluated on
their reporting of the quality of the studies they included. Furthermore,
the degree to which the meta-analyses' assessment of quality considered
the features described by the “Quality in Prognosis Studies” (QUIPS)
Tool was evaluated [8]. The QUIPS Tool allows researchers to grade the
validity and bias of prognostic studies based upon six domains: study
participation, study attrition, prognostic factor measurement, con-
founding measurement and account, outcome measurement, and ana-
lysis and reporting [8].

2. Results and discussion

Table 1 outlines the 13 meta-analyses identified by biomarker as-
sessed and their final AMSTAR evaluation. Eleven were of medium
quality and 2 were high quality. However, an assessment of the study
selection criteria of the papers eligible for inclusion in each meta-ana-
lysis revealed that none of them considered all six of the proposed
criteria we generated from the REMARK tool. Namely, two of the stu-
dies considered 2/6 of the proposed criteria, three studies considered 3/
6, six studies considered 4/6 and two studies considered 5/6 criteria.
Notably, none of the studies required that the lab cutoff value to in-
dicate an abnormally elevated biomarker be determined a priori. This
allowed the inclusion of studies that retrospectively determined an
optimal biomarker cutoff value into these meta-analyses. Six meta-
analyses included retrospective studies, 10 did not mandate consecutive
unselected PE patients, and two did not necessitate the type of bio-
marker assay utilized to be stated as one of their inclusion criteria. As
such we question the utility of the conclusions and suggest an updated
meta-analysis that is more rigorous and includes only studies that uti-
lized proper methods for the evaluation of prognostic markers, be
performed.
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In the 13 meta-analyses we evaluated, five reported on the quality
of their included studies. In these, the domains/check points as de-
scribed in the QUIPS Tool were not fully met by the included studies. In
the eight meta-analyses that did not report on study quality, our eva-
luation suggests (Table 1) that most did not determine if the included
studies met our definition of good quality as per the REMARK checklist
or the QUIPS Tool criteria.

In conclusion, the studies used in the meta-analyses published to
date are not rigorous in terms of their design and methodological
quality, and revealed inconclusive evidence on the utility of biomarkers
to prognosticate patients with PE. Multiple prospective studies on
normotensive patients with acute PE have been published. An updated
meta-analysis that only includes studies that employ sound methods for
the evaluation of prognosis is needed to clarify the prognostic role of
biomarkers in clinical practice.
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