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1 SUMMARY OF RELATIVE EFFECTIVENESS
OF TN-POCT AND D-DIMER POCT

Scope

This rapid assessment addresses the research question whether using the Point of Care Tests
(POCT) for D-dimer and troponin (Tn) in symptomatic patients presenting at ambulatory (primary
or community care) settings or emergency care settings is more effective and/or safer than current
diagnostic practice. Subsequently, the following research questions can be formulated:

e How do evidence-based guidelines recommend the use of Tn-POCT (position in the diag-
nostic path, threshold values in different patient populations, settings)? (guideline synopsis)

¢ How do evidence-based guidelines recommend the use of D-dimer-POCT (position in the di-
agnostic path, threshold values in different patient populations, settings)? (guideline synopsis)

¢ What are the clinical benefits of Tn-POCT in the management of symptomatic patients
(adults)? (overview of reviews)

e What are the clinical benefits of D-dimer POCT in the management of symptomatic patients
(adults)? (overview of reviews)

e Can a theoretical benefit of POCT (D-dimer and Tn) be realized in the Austrian and
Romanian context? (expert consultation)

Introduction

Description of technology and comparators

The biomarkers Tn and D-dimer can be measured using a central laboratory (CL, either in the
hospital or non-hospital centred medical laboratories) or by using point of care tests. Point of care
tests (POCTSs), also known as near patient or bedside testing, are diagnostic tests that are per-
formed near patients rather than in central laboratories [1]. POCTs provide rapid feedback of test
results, potentially enabling faster decisions about patient management. Both sampling and data
analysis are performed at the same site, reducing transport and processing delays [2, 3]. [B0001]

For Tn-POCT, 15 devices were identified for this assessment. Of these, 14 devices measure tro-
ponin quantitatively and one further device measures it qualitatively. For D-dimer POCT, eleven
devices were identified, eight of which measure D-dimer quantitatively. When reviewing the char-
acteristics of the identified devices, it is notable that these are heterogeneous between devices
when it comes to both analytic performance (e.g., differences in analytical range and sample size)
and further technological characteristics (e.g., as to whether it can be connected to another device
on which the diagnostic data can be stored). [A0020]

Tn-POCT and D-dimer POCT can be used to aid the diagnosis of patients with symptoms sugges-
tive of suspected acute coronary syndrome and venous thromboembolism respectively. Theorec-
tical advantages of POCT include faster turnaround time, reduced length of stay and reduced un-
necessary hospitalisation/further testing. Tn-POCT is especially sought to be beneficial in this con-
text; in settings where CL testing is not onsite or not available 24 hours per/every day, because
time is critical in the diagnosis of acute coronary syndrome. Furthermore it may, especially in the
context of implementing D-dimer POCT, reduce hospital admissions [4]. [B0002]
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Both of the technologies under evaluation are used by healthcare professionals. Tn-POCT and D-
dimer POCT may be used in emergency care settings such as EDs as well as in primary care set-
tings [5-7]. Tn-POCT may further be used in other pre-hospital emergency medicine settings such
as in ambulance vehicles [5]. [B0004]

For D-dimer assays, the commercially available devices approved by the Food and Drug Admin-
istration vary greatly when it comes to reference values and clinical cut-offs [7]. Similarly, Tn as-
says are — regardless of whether tested in a CL or at the point of care — neither standardised nor
are they harmonised. That is to say; every assay uses a distinct set of antibodies for capturing
and detecting Tn in the blood [8]. [B0018]

Test kits and/or analysers and adequate know-how are required to use the POCT devices. How-
ever, the required equipment and supplies strongly depend on the type of POCT being implement-
ed. If fixed devices (benchtop-instruments) are implemented, one has to further think of where the
analysers are to be positioned because these tests technically cannot be moved but have a spe-
cific location, e.g., in doctor’s office or ambulance [9]. [B0008] [B0009]

Health problem and current use

Tn-POCT: Acute coronary syndrome

The target population for the use of Tn-POCT is adult patients presenting with signs and symp-
toms of acute coronary syndrome. Acute coronary syndrome is a health condition encompassing
means and spectrum of signs and symptoms caused by a decreased blood flow in the coronary
arteries (myocardial ischemia). The term acute coronary syndrome is used for patients that present
with suspected or confirmed acute myocardial ischemia or infarction. There are different types of
acute coronary syndrome such as non-ST elevation myocardial infarction, ST-elevation myocardi-
al infarction or unstable angina [10, 11]. [A0002]

Ischemic heart disease is one of the leading causes of mortality globally. In Europe, approximate-
ly 1,800,000 persons die due to ischemic heart disease yearly. This is 20 per cent of all deaths in
Europe, although the variation among countries is substantial [12, 13]. [A0005] [A0006]

The treatment of myocardial ischemia is time-critical as the condition can lead to death. It is, there-
fore, crucial to rapidly identify the cause of the chest discomfort, which is the main symptom of
suspected acute coronary syndrome, to be able to start appropriate therapy promptly. The primary
goal of early evaluation, within 15 minutes after presentation, is to confirm the diagnosis of acute
coronary syndrome (“rule-in”) or exclude acute coronary syndrome as the cause of the symptoms
(“rule-out”) [11]. This involves the following steps [14]: initial physical examination and obtaining
the medical history of the patient, resting 12 lead electrocardiography, and finally cardiac troponin
measurement. [A0004] [A0024]

The target population for the use of Tn-POCT is adult patients presenting with signs and symp-
toms of acute coronary syndrome. Tn-POCT can spare the referral of patients to an inpatient unit
in cases where there are no ischemic electrocardiography changes, if there is clinical ambiguity,
and if symptoms last for more than 12 hours [15]. All patients who present to the emergency de-
partment with symptoms suggestive of cardiac ischaemia should be evaluated with cardiac bio-
markers as part of the initial evaluation. Cardiac specific troponin is the most widely utilized diag-
nostic biomarker for myocardial infarction and is the preferred laboratory test [16]. [A0007] [A0023]
[A0011]
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The standard of care for patients who present with acute coronary syndrome, including those with
recurrent symptoms, ischemic electrocardiography changes, or positive cardiac troponins, is ad-
mission to hospital. The primary focus in the first 12 hours is the immediate relief of ischemia and
the prevention of myocardial infarction and eventually death. [A0025]

D-dimer: Vyenous Thromboembolism

Venous thromboembolism is a condition in which a blood clot (a thrombus) forms in a vein and
then dislocates to travel in the blood (an embolus). A venous thrombus most commonly occurs in
the deep veins of the legs or pelvis; this is then called a deep vein thrombosis. The clot can limit
blood flow through the affected vein, and it can cause swelling and pain in the leg. If it dislodges
and travels to the lungs, to the pulmonary arteries, it is called a pulmonary embolism, which in
some cases may be fatal. [A0002]

Clinical signs and symptoms of venous thromboembolism are non-specific and often asymptomatic.
If deep vein thrombosis is symptomatic, the most common symptoms are leg pain and/or swelling,
redness and warmth in the leg. If pulmonary embolism is symptomatic, symptoms include, but are
not limited to, dyspnoea, chest pain, pre-syncope or syncope, fever, cough, unilateral leg pain [17,
18]. Venous thromboembolism may be fatal in the acute phase or lead to chronic disease and dis-
ability, which affects the patients’ long-term quality of life and functional capacity. [A0004] [A0005]

Venous thromboembolism is the third most frequent cardiovascular disease. The overall annual
incidence is 100-200 per 100.000 inhabitants in Europe [17]. Venous thromboembolism is likely to
be an escalating public health problem due to the prominence of age as a risk factor and the in-
creasing age of the population [19]. Patients older than 40 years are at increased risk and risk
doubles with each decade. Hence an increasing number of patients are expected to be diagnosed
and treated to avoid fatal pulmonary embolism [17]. [A0006]

The diagnostic algorithm for both deep vein thrombosis and pulmonary embolism starts with the
initial assessment of the pre-test probability. Measurement of d-dimer is the second step; this is
usually combined with a clinical prediction score. If the d-dimer test is positive further testing fol-
lows, such as ultrasound for the diagnosis of deep vein thrombosis, ventilation-perfusion scan and
computed tomography pulmonary angiography for the diagnosis of pulmonary embolism [18] [17].
[A0024]

The target population for the use of D-dimer POCT is adult patients at low to moderate risk for pre-
senting with deep vein thrombosis or pulmonary embolism [18]. The standard diagnostic workup
for deep vein thrombosis includes imaging: the costs of imaging modalities and the increasing
number of negative tests lead to a reconsideration of the diagnostic strategies. In some patients,
there is no need for diagnostic imaging to exclude the disease, the diagnostic workup relies then
only on the pre-test probability assessment, complemented by the D-dimer test results [18]. [A0007]
[A0023] [A0011]

The current standard practice for the treatment of venous thromboembolism is anticoagulation.
These drugs “thin” the blood and prevent further clotting. There is a wide variation in practice, but
patients are usually given a brief course of heparin treatment initially while they start on a 3-6-
months course of warfarin. [A0025]
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Methods

The EUnetHTA Core Model® was used as a reporting standard. Assessment elements from the
Rapid Relative Effectiveness Assessments Version 4.2 were utilised. Where applicable, further as-
sessment elements from the HTA Core Model® Application for Diagnostic Technologies version 3.0.
were used.

Search

To identify potentially relevant systematic reviews and meta-analyses, systematic searches in four
databases were performed (The Cochrane Library, Centre for Reviews and Dissemination, Embase
via Elsevier, Medline via Ovid). To identify primary studies updating or extending the evidence de-
rived from available systematic reviews, two further searches were conducted in four databases
(Medline via Ovid, Embase via Elsevier, The Cochrane Library, Cumulative Index to Nursing and
Allied Health Literature). To identify relevant clinical practice guidelines, systematic searches were
carried out in the following databases: Trip database and the Guidelines International Network (G-
I-N) database. Also, manual searches were carried out on the websites of the HTA institutes and
professional organisations.

Study selection

Searching and study selection occurred separately for each POCT. Two independent researchers
for each POCT undertook study selection in accordance with the PRISMA statement [20, 21]. For
both POCTs, we identified the most recent and high quality systematic review from all those identi-
fied which we updated either for publication year (Tn) or by widening the subject of the review (D-
dimer).

Selected outcomes

We focused on assessing the effectiveness/clinical utility of these POCT devices. Consequently,
we chose mortality/morbidity, quality of life and patient management as outcomes of interest. The
latter was split into nine further outcomes: number of hospital admission, treatment initiation, refer-
ral rates, door-to-needle time, turnaround time, time to discharge, length of stay, further diagnostic
testing, and time to clinical decision. Safety outcomes included side effects/disbenefits.

Data extraction and analyses

One researcher from LBI-HTA extracted the data and another researcher from NSPHMPDB checked
the extracted data. The evidence was qualitatively synthesised.

Quality rating

The quality of the eligible studies was assessed using the following tools: For systematic reviews,
the AMSTAR-2 checklist [22] was utilised, whilst for non-randomised controlled trials (NRCTs) the
quality was assessed using the Robins-| tool [23]. To assess the quality of the included guidelines,
the Appraisal of Guidelines, Research and Evaluation (AGREE II) reporting checklist [24] was used.
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Results

For Tn-POCT, we identified 15 devices for this rapid relative effectiveness assessment, 14 of which
measure troponin quantitatively. For D-dimer POCT, eleven devices were identified, eight of which
measure D-dimer quantitatively. It was not possible to identify which type of POCT product is ac-
tually used in the Austrian or Romanian health care system.

Tn-POCT

Available evidence

For the evaluation of the effectiveness of implementing Tn-POCT, two systematic reviews were
included [25, 26] of which one was a report [25] from the Canadian Agency for Drugs and Tech-
nologies in Health (CADTH). These two systematic reviews included a total of 42 primary studies.
An update search was conducted on one of the reviews [25], but no further eligible primary stud-
ies were identified. The included systematic reviews reached a moderate [26] to high [25] certain-
ty according to AMSTAR-2.

In addition, eight clinical practice guidelines met our inclusion criteria and were included in the
guideline synopsis [11, 14-16, 27-30]. Concerning quality (AGREE-II), three guidelines are recom-
mendable [11, 14, 28], and recommendable with modification [15, 29, 30] respectively. The remain-
ing two guidelines [16, 27] are not fully recommendable.

Clinical Effectiveness and safety

Results relating to diagnostic test accuracy shows that there are significant inconsistencies in esti-
mates measured across setting as evident in the comparison of DTA estimates of the eleven stud-
ies included in the CADTH report [25] and significant limitations with study quality (e.g., solely non
comparative studies in the other review [26]). Evidence found by the CADTH report [25] relating to
11 studies on diagnostic test accuracy shows, that compared with CL testing, Tn-POCT tended to
have a lower sensitivity, lower negative predictive value, higher specificity and higher positive pre-
dictive value.

The included systematic reviews [25, 26] included 32 studies investigating the clinical utility of Tn-
POCT, of which seven were randomised controlled trials. Broadly, the identified evidence was in-
sufficient to show non-inferiority in comparison to CL testing when implementing Tn-POCT if CL
testing is onsite or timely available (e.g., in emergency departments). The evidence is also insuffi-
cient to clearly show superiority when compared to usual care in settings without or delayed CL
testing (e.g., certain ambulatory settings, pre-hospital emergency medicine).

In the emergency department, evidence from the CADTH report [25] showed limited evidence
that implementing Tn-POCT in the emergency department may reduce turnaround time (reduction
in 2 RCTs), time to discharge (reduction in 2 RCTs & 1 observational study), and length of stay
(reduction in 3 RCTs and 2 observational studies, increase in 1 RCT). However, the use of Tn-
POCT did not statistically change mortality (2 RCTs, 3 observational studies) or adverse events (2
RCTs, 2 observational studies) compared with CL testing up to one year follow-up. Quality of life
was also not statistically significantly different up to three months of follow-up (1 RCT). Thus the
evidence is insufficient to clearly show non-inferiority of Tn-POCT in comparison to CL testing
also in light of the poorer sensitivity and lower negative predictive value as shown above [25].
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In ambulatory (primary and community) care, insufficient evidence was found indicating supe-
riority of using a pathway with Tn-POCT compared to usual care (without Tn-POCT) based on the
selected clinical utility outcomes: evidence based on one cohort study that was identified by both
of the included systematic reviews [25, 26] suggests that implementing Tn-POCT may reduce the
referral rates but potentially with an increased risk of missing out on acute myocardial infarction or
unstable angina. No evidence was found to conclude that implementing Tn-POCT has a beneficial
or harmful effect on mortality/morbidity or health-related quality of life.

In pre-hospital emergency medicine, there is also insufficient evidence indicating superiority of
using a pathway with Tn-POCT compared to usual care (without Tn-POCT) in the ambulance based
on the selected clinical utility outcomes: The CADTH report [25] found evidence consisting of one
RCT showing no difference in hospital admissions and a non-statistical reduction of time from first
medical contact to discharge from emergency department or admission to hospital. The same re-
view found evidence consisting of one non-comparative observational study showing a median turn-
around time of 83 minutes (range: 46-187). Concerning the outcome mortality, the CADTH report
[25] found evidence consisting of one RCT showing no difference in death in the next 30 days, but
no further information was reported (e.g., exact survival rates or p-values). No evidence was found
with regard to the potential effect of implementing Tn-POCT on quality of life.

Concerning safety, none of the identified reviews highlighted side effects/disbenefits as such. How-
ever, data on diagnostic accuracy can indirectly indicate as to whether harms of false-positives
and false negatives can be expected. Only one study identified in both systematic reviews [25, 26]
directly reported on the harm of discharged patients with an acute coronary syndrome: The evi-
dence consisted of one cohort study in the primary care setting that reported a decrease in refer-
rals that, however, may increase the risk of missing out patients with an acute Ml or UA. Two out
of 178 patients in the Tn-POCT group needed but did not receive a referral (referral rate: 25% and
43% of patients managed by physicians using and not using Tn-POCT respectively). However,
the p-value was not reported/available.

Guideline synopsis

Eight clinical practice guidelines met our inclusion criteria and were included in the guideline syn-
opsis [11, 14-16, 27-30]. Six guidelines [11, 14-16, 28, 30] were developed for the outpatient set-
ting (emergency department, pre-hospital, primary care, ambulance), one guideline was developed
for disaster medicine [29], one guideline did not specifically define the setting but states the guide-
line is applicable for all cardiac caregivers [27].

None of the included guidelines makes a recommendation regarding the optimal timing of testing,
and the diagnostic thresholds and pathways with the reasoning that POCTs continuously and rap-
idly improve and their performance characteristics are both assay and hospital dependent. One
guideline [15] specifically states that no recommendations can be made due to lack of or weak
evidence. Five guidelines only mention that POCT can be used for the measurement of cardiac
troponins [11, 19, 27, 29, 30]. One guideline [15] recommends not to use qualitative troponin test
routinely in primary care to exclude an acute myocardial infarction and one guideline recommends
the use of sensitive or high-sensitivity assays only [14]. Three guidelines stress that the cardiac
marker testing turnaround time (TAT) should be a maximum of one hour [14, 27, 30]. Two guide-
lines come to the (consistent) conclusion that if institutions cannot comply with this requirement,
POCT should be implemented [27, 30]. One guideline [30] suggest that troponin tests should pro-
vide not only qualitative but also quantitative information. According to two guidelines, the sensi-
tivity of Tn-POCT is considered to be below that of CL assays and they cannot be considered sen-
sitive or high-sensitivity [11, 14]. On the other hand, one guideline states that Tn-POCT licensed
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in the United Kingdom are equivalent in sensitivity to the 12 hour laboratory-based standard Tn
assays [28]. Also, one guideline [14] states that Tn-POCT values may provide initial diagnostic
information, but the advantage of shorter turnaround time is counterbalanced by lower sensitivity,
lower diagnostic accuracy and lower negative predictive value. Furthermore, the rigorous quanti-
tative assay standardisation that is needed for routine diagnosis favours CL testing [11]. A major
limitation of the guideline synopsis is that recent guidelines, published in the last three years, could
not be identified.

Expert consultation

In terms of the Austrian situation, the experts we consulted believed that there is a theoretical
potential value of Tn-POCT in settings where a CL would not be available or would take too long
to supply results. However, there is a doubt as to whether such scenarios actually exist in Austria.

In the Romanian context, the potential value of Tn-POCT was considered positive by all consulted
experts. Rural areas with no access to CL testing were highlighted as particularly relevant set-
tings, as it was thought that use of these tests would change referral practices and release the
burden on very crowded highly specialised hospitals. If this occurs, the experts expect that it
would allow for better spending of funds and better health outcomes.

Upcoming evidence

The search for ongoing studies revealed that there are currently five ongoing studies evaluating
the use of Tn-POCT in the emergency department. Two of these are RCTs, and further three iden-
tified studies are NRCTs. Patient management outcomes (e.g., LOS, TTD) are measured in three
studies and a further two studies solely evaluate the clinical performance of these diagnostics.

D-dimer POCT

Overall, six systematic reviews [26, 31-35] were identified. The reviews identified between four
and 52 primary studies and the total number of patients from individual studies included in the
reviews ranged from 199 [32] to 55,268 [34]. Two primary studies [36, 37] were additionally in-
cluded that specifically considered deep vein thrombosis, that had not been adequately ad-
dressed in the reviews.

The included systematic reviews reached a moderate [26, 32, 35] to high [31, 33, 34] quality ac-
cording to the AMSTAR-2 assessment. In terms of risk of bias of the primary studies (assessed
with the ROBINS-I tool), one study [37] was considered to have a moderate risk of bias for the
patient management outcomes while the risk of bias of the other study [36] was rated as severe.

Ten guidelines [15, 17-19, 29, 38-42] met our inclusion criteria and included some form of recom-
mendation or mentioning of D-dimer POCT. With regard to quality (AGREE-II), five guidelines were
fully recommendable [18, 38, 39, 42, 43] and the remaining guidelines were recommendable with
modifications [15, 19, 29, 40, 41].
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Clinical effectiveness & Safety

Evidence was identified in ambulatory (primary and community) care and emergency care. Three
systematic reviews [26, 31, 33] reported on evidence in ambulatory care (primary and community
care), whilst two reviews [34, 35] restricted their review to the emergency department or hospital
emergency care settings. One further review [32] did not specify the setting and only mentioned
the outpatient setting (without further description). Two primary studies [36, 37] were further iden-
tified that focused on primary care.

In ambulatory care settings (primary and community care), the evidence identified suggests
that, when used among patients with a low probability of venous thromboembolism, the combina-
tion of D-dimer POCT (especially the quantitative type) with a sensitive clinical decision rule (e.g.
when general practitioners use a D-dimer POCT in combination with the more sensitive Wells clini-
cal decision rule) leads to a more accurate diagnosis of venous thromboembolism than without
POCT. The negative predictive value of the combined D-dimer POCT and clinical decision rule
can be quite high (>95%) which means some patients may avoid referrals to imaging within a hos-
pital setting. However, efficient use of a D-dimer POCT combined with a clinical decision rule re-
quires training, expertise and practice. No direct comparative evidence was found elaborating the
effect of implementing D-dimer POCT on mortality/morbidity, quality of life, or patient management
in ambulatory care settings. Two primary studies [36, 37] updating the evidence from systematic
reviews reported on data with regard to turnaround time (1 study: <5min-34 min) and referral rates
(1 study: no statistically significant. difference between intervention and usual care) but did not
change the available body of evidence identified within the overview of reviews.

Concerning the potential effect of implementing D-dimer POCT in emergency care, one system-
atic review [35] reported evidence on the effect of implementing D-dimer POCT on patient man-
agement, although this was a purely narrative review with only moderate quality at most, consid-
ering the emergency department setting. Based on observational studies, this review found a re-
duction of turnaround time, number of hospital admissions and length of stay. Another review [34]
included evidence in the emergency department, but reported solely on non-comparative data in
relation to failure rates and efficiency. None of the reviews identified in the emergency department
setting reported on diagnostic test accuracy for D-dimer POCT. However, the evidence is insuffi-
cient to show a beneficial effect on patient management, and no evidence was found to evaluate
the effect on mortality/morbidity and quality of life in the emergency department.

As a consequence, there is a lack of reliable, good quality evidence to show non-inferiority com-
pared to CL testing and superiority compared to the current situation (with no immediate CL test-
ing) in emergency care or ambulatory (primary and community care) settings.

With regard to safety, none of the identified reviews highlighted side effects/disbenefits as such.
However, data on diagnostic accuracy can indirectly indicate as to whether harms of false-posi-
tives and false negatives can be expected.

Broadly, the reviews [26, 31-35] confirm that D-dimer testing is very sensitive with a high negative
predictive value, but it is not very specific. The sensitivity of the D-dimer test is improved when it is
combined with a pre-test clinical probability score and reviews concur that D-dimer POCT should
not be used without this. The specificity of D-dimer decreases steadily with age so age-adjusted
cut-offs are needed among the elderly.
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Guideline synopsis

Ten guidelines [15, 18, 19, 29, 38-43] met our inclusion criteria and included some form of rec-
ommendation or mentioning of D-dimer POCT.

The guideline recommendations are consistent in terms of the use of D-dimer tests more broadly.
Eight out of ten guidelines conclude that POCT can be used to exclude suspected pulmonary
embolism or deep vein thrombosis [18, 19, 29, 38, 39, 41-43]. Only one guideline [40] does not
make a recommendation due to lack of or weak evidence and one guideline makes an indirect re-
commendation saying that there is no need for an ultrasound if D-dimer level can be measured
with POCT [29]. The recommended settings are somewhat inconsistent in the included guidelines:
three guidelines did not define the setting [29, 39, 42], three guidelines are applicable only in the
community or primary care setting [15, 19, 43], one guideline is applicable in numerous settings
(primary, secondary, tertiary care) [18], two guidelines only in the emergency department [40] or
in emergency department and outpatient settings [41], and one guideline both in the ambulatory
and inpatient setting [38]. Two guidelines are inconsistent in terms of the recommended sensitivity
of the D-dimer test. One guideline [38] states that the simple qualitative D-dimer POCT in combi-
nation with clinical probability may be comparable in its value when compared to the quantitative
ELISA test in low-risk patients, while another guideline [15] recommends not to use qualitative or
semi-quantitative tests in primary care.

Expert consultation

In terms of the Austrian situation, some experts believed that D-dimer POCT could only have a
limited role outside the hospital setting at present, because of the shortage in the training and ex-
pertise required to correctly interpret the results alongside the pre-test probability. In addition, a
prerequisite for the use of the test is familiarity with and routine use of clinical decision rules, which
may not be the case in ambulatory care settings in Austria, unlike other healthcare systems with a
strong primary care sector. However, one of the consulted experts believes that Austrian family
doctors do have (must have) the needed expertise to use D-dimer POCT. This expert mentions
that the goal is hereby to avoid unnecessary hospitalisations, and the test would be able to do that
to a certain extent. The time element is not considered to be as crucial for D-dimer as there is less
danger in the patient waiting to attend hospital and have further tests there.

In the Romanian context, the potential value of these D-dimer POCT was considered positive by
all consulted experts. Rural areas with no access to CL testing were highlighted as particularly
relevant settings, as it was thought that use of these tests would change referral practices and
release the burden on very crowded highly specialised hospitals. If this occurs, the experts expect
that it would allow for better spending of funds and better health outcomes.

Upcoming evidence

For D-dimer POCT, no ongoing NRCTs or RCTs were identified.
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Discussion

The aim of this report was to evaluate the clinical utility/effectiveness and safety of Tn-POCT and
D-dimer POCT in symptomatic patients presenting to ambulatory (primary or community care) or
emergency care with symptoms that could be related to acute coronary syndrome and suspected
deep vein thrombosis or pulmonary embolism respectively. For both Tn-POCT and D-dimer POCT,
there is insufficient evidence to show non-inferiority compared to CL testing and superiority com-
pared to the current situation (with no immediate CL testing) in emergency care or ambulatory
(primary and community care) settings.

Although the focus of this health technology assessment is on clinical utility, we did include the
evidence related to diagnostic accuracy as reported in the identified systematic reviews. This evi-
dence may not be up-to-date. However, improvements in diagnostic test accuracy only indirectly
show whether implementation would result in patient-relevant benefits. The aim of this review is
evaluating clinical utility as a final endpoint, as recommended in diverse methodological guidelines
[44].

Furthermore, this assessment included a variety of — often somewhat heterogeneous — products:
26 POCT diagnostics were identified through manually searching for relevant POCT devices. Of
these, 15 devices measure troponin and eleven D-dimer products. Most products measure the bio-
markers quantitatively (Tn: 14/15; D-dimer: 8/11). Further differences in technological characteris-
tics are present. This heterogeneity of the products is further paired with not knowing about which
tests are actually used in Austria and Romania — an essential limitation for a meaningful evalua-
tion.

In addition, it should also be mentioned that any benefits found from implementing Tn-POCT and
D-dimer POCT are strongly dependent on the setting and health care system. For this reason,
evaluation studies in the field of health service research might be better suited to fully determine
the clinical benefit in specific settings than traditional randomised controlled trials.

Conclusion

Should such tests be considered for implementation or their use extended, prior further research
on specific point of care tests (quantitative, with certain pre-defined analytical characteristics) in
specific settings in Austria and Romania would be needed. Here a health services research ap-
proach might be more appropriate than traditional evidence-based medicine to assess potential
benefits in different settings from a systems approach.
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eunethta
Table 1: Summary table of the results on the use of Tn-POCT
Effectiveness and diagnostic accuracy of Tn-POCT: Summary of the evidence
Author, | Study | Included Setting Quality | Summary of the results Authors’
year design | studies/ Conclusion
included pts

CADTH, | SR 41/NR Diverse High DTA results (at admission: range of POCT vs. range of CL): “Overall, given
2016 (incl. ED SEN: 26%-88% vs. 68%-100% the limitations with
[25] zzf'nary SPEC: 84. %-98. % vs. 75%-94% f:so‘:;‘:tzzg;ﬁ‘:

care PPV: 31. %-85. % vs. 10%-82% DTA estimates,

settings) NPV: 90%-99% vs. 95%-100% the usefulness of

Clinical utility:
“In Settings Where a Central Laboratory is Available

[Tn-POCT] tended to shorten
turnaround time (TAT),
length of hospital stay, and
time to discharge.

The use of [Tn-POCT] did not statistically change

mortality rates or severe adverse events compared with a central laboratory in most
studies, in up to one year of follow-up.

There was no difference in quality of life among patients who were tested using POC or central
laboratory within up to three months’ follow-up. Subgroup analyses of clinical-utility studies
based on study design, setting, the level of sensitivity of the central laboratory methods, the
types of cTn (I or T), and funding status did not show any differences in findings. (...).

In Settings Where No Central Laboratory is Available
In pre-hospital or ambulance settings, limited evidence points to the potential use
of [Tn-POCT] for the diagnosis and management of patients. [Tn-POCT] may
reduce the percentage of patients referred to the emergency department from
a primary health care centre.
[Tn-POCT] testing was shown to be feasible and reliable for patients transported by
ambulance, and can shorten the time from first medical contact to patient disposition (...).”

[Tn-POCT'] in
settings with
access to central
laboratories may
be limited.”

“In settings with no
access to a central
laboratory, such as
in rural health care
centres or remote
settings, [Tn-POCT]
may be useful due
to the potential to
help reduce
unnecessary
transfer of patients
to larger centres.”

1
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Note: The synonymous term “POC cTn testing” was used instead of the term Tn-POCT in the report.
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eunethta
Effectiveness and diagnostic accuracy of Tn-POCT: Summary of the evidence
Author, | Study | Included Setting Quality | Summary of the results Authors’
year design | studies/ Conclusion
included pts
Schols, SR 2/545 Primary Moderate | DTA results (range of 2 studies, results of MI/MI+unstable angina): No conclusion
2018 Care SEN: 67%-83%/21%-29% on Tn-POCT,
[26] SPEC: 98-100%/98-100% highlighting the
inconclusive

PPV: 40%-100%/40%-100%
NPV: 99%-99.7%/94%-96%

Clinical utility:

Limited evidence (1 comparative cohort study) was found that Tn-POCT would reduce the
referral rate, but the identified cohort study noted that it may be on offset of potentially
missing out on patients with an acute myocardial infarction or unstable angina.

available evidence.

Abbreviations: CADTH — Canadian Agency for Drugs and Technologies in Health; CL — central laboratory; cTn — cardiac troponin; DTA — diagnostic test accuracy; Ml — myocardial infarction;
NPV — negative predictive value; NR — not reported; POC — point of care; POCT — point of care test; PPV — positive predictive value; pts — patients; SEN — sensitivity; SPEC — specificity;
SR - systematic review.
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eunethta
Table 2: Summary table of the results on the use of Tn-POCT in the emergency department
The use of Tn-POCT in the emergency department: Summary of the evidence
Effect on patient management
1 SR [25] | High No. of hospital admission: N/A Currently,
Treatment initiation: N/A Fh? eV|d.e.nce
is insufficient

RR: N/A
DNT: N/A
TAT (evidence base: 2 RCTs, 11 observational studies using a variety of different definitions of TAT?):

RCTs (2 studies, cTnl or cTnT testing, 2,134 and 833 enrolled patients respectively):
e Reduction in 2/2 studies: 43 min (median; p value not available) in one study, and 71 and 147 min in the other study3
(median; s. s., with p<0.001)

Observational studies (5 prospective, 1 retrospective and 5 pre-post studies respectively, cTnl or cTnT testing, 31 to 2,386 enrolled pts)
e Reduction in 11/11 studies: 18-93 min (p values available for 5/11 studies, with s. s. differences in these studies)
TTD (evidence base: 2 RCTs, 1 observational study):

RCTs (2 studies, cTnT or cTnl testing, 487 and 2,134 enrolled pts respectively):
e Reduction in 2/2 studies: 5 and 7 min (mean and median respectively; s. s. with p=0.04 and p value not available respectively)

Observational studies (1 pre-post study, multiple biomarkers 4,886 enrolled pts):
e Reduction in 1/1 study: 26 min (p value not available)

LOS:

Emergency room stay (evidence base: 3 RCTs, 2 observational studies):

RCTs (3 studies, cTnl or cTnT testing, 487-912 enrolled pts):
e Reduction in 2/3 studies: 0.2 and 0.8 h (mean and median; diff. n. s. in individual studies)

e Increase in 1/3 studies: 0.1 h (median; diff. n. s.)
Observational studies (2 pre-post studies, cTnl testing, 366 and 671 enrolled pts respectively):

e Reduction in 2/2 studies: 1.9 h (mean; p value NR) and 2-2.7 h respectively (mean; diff. s. s.)
Hospital stay in ED (evidence base: 1 RCT)

RCTs (1 study, cTnl testing, 2,243 enrolled pts)
e Reduction in 1/1 study: 2.2 h (mean; diff. n. s.)

indicating non-
inferiority of
using a pathway
with Tn-POCT
compared to
usual care if CL
testing is timely
available.

2

3
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E.g., time from blood draw to result.
When using the definitions “time from collection to physician notification” and “time from presentation to anti-ischemic therapy” respectively.
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eunethta

The use of Tn-POCT in the emergency department: Summary of the evidence

1 SR [25]

(continuation)

Further testing: N/A
TCD (evidence base: 1 RCT, 1 pre-post study):

RCTs (1 study, cTnl testing, 2,134 enrolled pts)
e Reduction in 1/1 study: 9 min (median; p value not available)

Observational studies (1 pre-post study, multiple biomarker testing, 4,886 enrolled pts):
e Reduction in 1/1 study (multiple biomarkers): 26 min (mean; p value not available)

Effect on mortality/m

orbidity

1SR [25] | High

Mortality (evidence base: 2 RCTs and 3 observational studies)
RCTs (2 studies; cTnT or cTnl testing, 487 and 2,243 enrolled pts respectively)

Observational studies (3 prospective studies; cTnl or cTnT testing; 508-1,410 enrolled pts)
¢ None of the studies compared Tn-POCT with CL head-to-head (using statistical testing)
Cardiac events (evidence base: 2 prospective studies, cTnl or cTnT testing)

30 day cardiac event rate (1 prospective study, 704 enrolled pts; POCT vs. CL):
o Low risk pts: 0% (95%CI: 0-25.9) vs. 0% (95%CI: 0-21.5), p value NR
o High risk pts: 24.8% (95%CI: 20.1-30.1) vs. 28.6% (95%Cl: 23.4-34.4), p value NR

Cardiac events after 1 year (1 prospective study, 1,410 enrolled pts; POCT vs CL):
o 2.1% (95%CI: 1.5-3) vs. 2.2% (95%CI: 1.6-3.1), p value NR

Other Adverse events (AE) and composite end points in ED (evidence base: 2 RCTs, cTnT or cTnl testing)
Major AE after 3 m FU (1 RCT, 2,243 enrolled pts; POCT vs CL): 3% vs. 2%, diff. n. s., with p=0.313
CEP events* at 6 m (1 RCT, 487 enrolled pts; cTnT testing, POCT vs. CL): 10.4% vs. 5.4%, p value NR

e POC vs. CL: 0.5 vs. 0% in one study (p value NR) and 1% vs.0.2% in another study (n. s., with p=0.142)

Effect on QoL

1 SR [25]

QoL (evidence base: 1 RCT, cTnl testing, 2,243 enrolled pts using the EQ-5D questionnaire):
POC vs. CL:

e After 1 m: 0.742 vs. 0.759 (n. s., with p=0.614)

e After 3 m: 0.752 vs. 0.759 (n. s., with p=0.638)

Abbreviations: CL — central laboratory; DNT — door-to-needle-time; LOS — length of stay; m — month(s); n. s. — not statistically significant; N/A — no evidence available; pts — patients; QoL — quality of life;
RCT - randomised controlled trial; RR — referral rates; SR — systematic review; s. s. — statistically significant; TAT — turnaround time; TCD — time to clinical decision;TTD — time to discharge.

4
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AMI, coronary revascularization, cardiac arrest, or mortality in patients with a negative first cTn testat 3 m FU
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Table 3: Summary table of the results on the use of Tn-POCT in ambulatory (primary or community care)

eunethta

The use of Tn-POCT in primary care settings: Summary of the evidence

Evidence base

Quality

Results

Conclusion

Effect on patient management

2 SRs [25, 26]

Moderate
to High

No. of hospital admission: N/A
Treatment initiation: N/A

RR (evidence base: 1 comparative cohort study identified by both SRs):
e Reduction in 1/1 study (TnT testing, 196 enrolled pts): 32/128 pts (25%) vs.
29/68 pts (43%), p value not reported®

DNT: N/A
TAT: N/A
TTD: N/A
LOS: N/A
Further testing: N/A
TCD: N/A

Effect on mortality/morbidity

No evidence identified ‘ N/A | -
Effect on QoL
No evidence identified ‘ N/A | -

Currently, the evidence is insufficient
indicating superiority of using a pathway
with Tn-POCT compared to usual care in
ambulatory care (primary or community
care) if CL testing is not timely available.

Abbreviations: CL — central laboratory; DNT — door-to-needle-time; LOS - length of stay; N/A — no evidence available; pts — patients; QoL — quality of life; RR — referral rates; SR — systematic review;
TAT — turnaround time; TCD — time to clinical decision; TTD — time to discharge.

® Yet, it is mentioned in the review that the authors of the primary study noted that there were some two patients that were not referred and missed cases (one AMI and one unstable angina respectively).
It is therefore concluded that the use of Tn-POCT in pts with chest pain “may reduce emergency referrals, but probably at the cost of an increased risk to miss patients with an acute myocardial infarction

or unstable angina”.
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Table 4: Summary table of the results on the use of Tn-POCT in pre-hospital emergency medicine (PHEM)

eunethta

Effectiveness of implementing Tn-POCT in pre-hospital emergency medicine: Summary of the evidence

Evidence base ’ Quality ’ Results

Conclusion

Effect on patient management

1 SR [25] High

No. of hospital admissions (ambulance; evidence base: 1 RCT with 601 enrolled pts):
No difference between Tn-POCT and usual care (no further information provided)

Treatment initiation: N/A
RR: N/A
DNT: N/A
TAT (ambulance; evidence base: 1 observational study; 928 pts): 83 min (median, range: 46-167)
TTD (ambulance; evidence base: 1 RCT):
¢ Reduction in 1/1 study (median time Tn-POCT vs CL): 8.8 hours (range: 6.2 h to 10.8 h) vs.
9.1 h (range 6.7 hours to 11.2 hours), P = 0.05.
LOS: N/A
Further testing: N/A
TCD: N/A

Effect on mortality/morbidity

1 SR [25] High

Mortality: (ambulance; 1 RCT, 601 enrolled pts)
o Death in the next 30 days: no difference between groups (no further information provided)

Currently, the evidence is
insufficient indicating superiority
of using a pathway with Tn-POCT
compared to usual care in pre-
hospital emergency medicine if
CL testing is not timely available.

Effect on QoL

No evidence identified ‘ N/A

| NA

Abbreviations: CL — central laboratory; DNT — door-to-needle-time; LOS — length of stay; N/A — no evidence available; pts — patients; QoL — quality of life; RR — referral rates; SR — systematic review;
TAT — turnaround time; TCD — time to clinical decision; TTD — time to discharge; RCT — randomised controlled trial.
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Table 5: Summary table of the results on the use of D-dimer POCT

eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study Included Setting Quality Summary of the results Authors’ Conclusion
year design | studies/
included pts

Schols, SR 2/892 Primary Moderate | DTA: No studies assessed the effects of D-dimer

2018 [26] care SEN: stand alone D-dimer 84%; Wells <4 + D-dimer 94-95%; on treatment initiation or referral rates.
Wells <2 + D-dimer 97%. All studies were considered at high risk of
SPEC: stand-alone D-dimer 62%; Wells <4 + D-dimer 38-51%; | 2ias- Evidence suggests combining D-dimer
Wells <2 + D-dimer 32%. with a cllnlcql decision rgle (e.g.'when QP

use of a D-dimer POCT is combined with

PPV: stand alone D-dimer 24%, Wells <4 + D-dimer 21-37%, the Wells clinical decision ru|e) leads to
Wells <2 + D-dimer 20%. more accurate diagnosis. Further research
NPV: stand alone D-dimer 96%; Wells <4 + D-dimer 94-99%; on clinical effectiveness is necessary.
Wells £2 + D-dimer 99%.
Effectiveness: NR

Geersing, SR & 23/13,959 Primary or | High DTA: The two quantitative tests (Cardiac

2009 [31] meta secondary SEN: D-dimer and Triage D-dimer) scored most

alanysis care favourably.

0.85 (95%CI 0.78-0.90) for SimpliRED D-dimer;
0.87 (0.81-0.91) for Clearview Simplify D-dimer;
0.93 (0.88-0.97) for Triage D-dimer;

0.96 (0.91-0.98) for Cardiac D-dimer.

SPEC:

0.48 (95% CI 0.33-0.62) for Triage D-dimer;
0.57 (0.52-0.62) for Cardiac D-dimer;

0.62 (0.54-0.69) for Clearview Simplify D-dimer;
0.74 (95%CI 0.69-0.78) for SimpliRED

Likelihood ratio of a negative test result:

0.07 (95%CI 0.04-0.16) for Cardiac D-dimer;

0.18 (95%CI 0.08-0.43) for Triage D-dimer;

0.21 (0.15-0.29) for SimpliRED D-dimer;

0.22 (95% CI 0.15 to 0.29) for Clearview Simplify D-dimer.
Effectiveness: NR

In outpatients suspected of VE, D-dimer
POCT can contribute important information
and guide patient management, especially
in low-risk patients (i.e. with low score on

a clinical decision rule).
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eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study Included Setting Quality Summary of the results Authors’ Conclusion
year design | studies/
included pts
Pasha, SR 4/199 Not Moderate | DTA: Overall (across POCT and lab tests) pooled
2010 [32] specified6 Incidence of VTE despite negative testing and incidence of morbidity was 0.34% (95%Cl
unlikely clinical probability: 2% (95% CI: 0.1-10.1%)? 0.036-0.96%) and combined incidence of
. death (across POCT and lab tests) was 0.1%
Effectiveness: (95% CI 0.0-0.5%). Combined 3-month
In 49/199 (25%) patients with unlikely clinical probability mortality risk of PE (across POCT and lab
and normal D-dimer CT scans could be withheld. tests) was 0.10% (95%Cl 0.002-0.46%).
. e o 1 death occurred across all studies
Mortality/Morbidtidy: 1 person (2%) (this was in the POCT study).
Ruling our PE on basis of unlikely clinical
probability and normal D-dimer is very safe.
Hendriksen, | SR 10/598 Primary High Sensitivity*: (* Data are ordered by values of the test accuracy rate) | Efficiency was comparable across all
2015 [33] care 88% (78%-94%) for simplified revised Geneva <2 model models but the Wells rules combined with

90% (81-96%) for original revised Geneva <5

95% (87%-98%) for original Wells <4; 95% (87-98%)
for modified Wells <2

96% (88%-99%) for simplified Wells <1

Specificity*: 48% (44%-53%) for original revised Geneva <5;
49% (45-53%) for the simplified Wells <1; 50% (46-55%) for
the modified Wells <2; 51% (47-55%) for the original Wells
<4; 53% (49%-57%) for simplified revised Geneva <2.

PPV*: 20% (15%-24%) for original revised Geneva <5; 21%
(17-26%) for original Wells <4; 21% (17-26%) for modified
Wells <2; 21% (17-25%) for simplified Wells <1; 21% (16-26%)
for simplified revised Geneva <2.

NPV*: 97% (95-99%) original revised Geneva <5; 97%
(94-99%) simplified revised Geneva <2; 99% (96-100%)
original Wells £4; 99% (96-100%) modified Wells <2; 99%
(97-100%) simplified Wells <1.

D-dimer POCT gave the best performance
in terms of lower failure rates

® Only "outpatients" stated in one study in this review that used a POCT but not defined further (i.e. if primary care or ED)

Version 1.4, 26.11.2019

EUnetHTA Joint Action 3 WP4

27



POCT/point of care tests: D-dimer and troponin

eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study Included Setting Quality Summary of the results Authors’ Conclusion
year design | studies/
included pts

Effectiveness:

Failure rates across all models:

1.2% (95%CI 0.2%-3.3%) for simplified Wells <1

1.5% (95%CI 0.4-3.7%) for original Wells <4

1.5% (95%CI 0.4-3.8%) for modified Wells <2

2.7% (95%CI 1.1-5.4%) for original revised Geneva <5
3.1% (95%Cl 1.4%-5.9%) for simplified revised Geneva <2

Efficiency across all models:

43% (95%CI 39%-48%) for simplified Wells <1

44% (95%Cl 40-48%) for original revised Geneva <5
45% (95%Cl 41-49%) for modified Wells <2

46% (95%CI 41-50%) for original Wells <4

48% (95%Cl 44%-52%) for simplified revised Geneva <2
Lucassen, SR 52/55,268 Hospital High DTA: NR for D-dimer POCT Combining a decision rule and gestalt7
2011 [34] setting Effectiveness: can sgfely ex_clude PE when combined with
(emergency sensitive D-dimer testing except when the
department, Failure rate (across all studies with qualitative d-dimer less sensitive Wells rule (cutoff value <4) is
outpatients testing): 1.0% (95%Cl 0.8-1.3%) combined with qualitative D-dimer POCT
or combined with gestalt 0.7% (95%CI 0.4-1.2%)

inpatients) combined with Wells cutoff value <4: 1.7% (95%Cl 1.0-2.8%)
combined with Wells cutoff value <2: 0.9% (95%CI 0.6-1.5%)
Efficiency (across all studies with qualitative d-dimer testing):
45% 95%Cl 39-52%);

Combined with gestalt: 52% (95%CI 40-64%)

Combined with Wells cutoff value <4: 42% (95%CI 32-52%)
Combined with Wells cutoff value <2: 40% (95%CI 33-48%)

" Note: Physician’s unstructured estimate (“gestalt”).
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eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study Included Setting Quality Summary of the results Authors’ Conclusion
year design | studies/
included pts
Marquardt, | SR 713,279 ED Moderate | DTA: NR D-dimer POCT can safely improve patient
2015 [35] Effectiveness: journey times

No. of hospital admissions (1 before-after study, 462 pts)
decreased by 13.8%

TAT in ED (evidence base: 7 observational studies®, 3,279 pts):
e Reduction in 5 studies (comparative; prospective and
retrospective): 10-101.5 min (using different measures
of central tendency; p-values and information on stat.
testing not reported)
¢ No comparative data shown from 2 studies®

Abbreviations: ED — emergency department; NPV — negative predictive value; NR — not reported; pts — patients; POCT — point of care test; PPV — positive predictive value; SEN — sensitivity;
SPEC - specificity; SR — systematic review; TAT — turnaround time.

8

9
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While the review reported initially on seven included studies on TAT, data are only presented for six studies.
Non-comparative data was shown in one study (time to result: 10-38 min) and not reported at all in another study that the review described.
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eunethta

Table 6: Summary table of the results on the use of D-dimer POCT derived from primary studies updating the overview of reviews

Effectiveness of implementing D-dimer-POCT: identified studies updating the evidence from SRs

Evidence base Study Included | Setting | Risk of Summary of the results Conclusion
design pts Bias
Effect on patient management
2 studies NRCT 971 Primary | Moderate | TAT (1 study): <5min to 34 min The identified evidence
(36, 37] care to severe | RR (1 study): no statistically significant difference in patients referred, | Updating the overview of reviews
not referred between intervention and usual care group is insufficient to suggest that

Effect on mortality/morbidity

No studies identified \ ]

Effect on QoL

No studies identified ‘ -

implementing D-dimer POCT
is non-inferior in comparison
to CL testing and superior in
comparison to usual care if
CL is not (timely) available.

Abbreviations: CL — central laboratory; NRCT — non randomised controlled trial; pts — patients; RR — referral rate; SRs — systematic reviews; TAT — turnaround time.
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2 SCOPE

This rapid assessment addresses the research question whether using the point of care tests
(POCT) for D-dimer and troponin in symptomatic populations presenting at ambulatory care (pri-
mary or community care settings) or emergency care settings is more effective and/or safer than
current diagnostic practice. This topic was chosen based on a request from the representatives of
the federal states in Austria who commissioned our agency to do a health technology assessment
(HTA) on two POCTs, D-dimer and troponin (Tn), in symptomatic patients. POCT is expected to
enable testing during a consultation and to enable triage of patients in need of further examination
and a transfer to a hospital, while sparing other unnecessary tests or hospital admissions

In order to assess the evidence on the POCTs under evaluation, we conducted an overview of re-
views on the clinical utility of Tn-POCT and D-dimer POCT. We also extracted information on the
surrogate endpoints related to diagnostic test accuracy (DTA) if these were also included in the
reviews on clinical utility.

In addition, the scope of this assessment was limited to two broad categories: ambulatory care
(primary and community care) and emergency medicine.

Table 7: Inclusion criteria (PICO) for Tn-POCT

Population Adult patients 218 years with signs and or symptoms of acute coronary syndrome (ACS)
and/or other symptoms such as chest pain or breathlessness that are potentially indicative
of acute myocardial infarction which is suspected and has not been ruled out. Specific
high-risk groups of patients will be excluded.

The intended use of the biomarker cardiac troponin is for use in patients who present with
chest pain and/or suspected myocardial infarction (Ml).

MeSH-terms: acute coronary syndrome, myocardial infarction, unstable angina pectoris,
cardiac troponin.

ICD-10: 120-124

Intervention Point of care cardiac troponin products that are available on the market are as follows:
i-STAT cTnl (Abbott Point of Care), Roche CARDIAC Troponin T, Cobas h232 (Roche),
Stratus® CS Analyzer (Siemens), Minicare I-20 Troponin-I (cTnl) assay (Philips),
LABGEO'" Tnl analyser (Samsung), ADEXUSDx® Troponin | Test (NowDiagnostics),
RAMP® Cardiac Troponin | test (Response Biomedical), Troponin | Test (Eurolyser),
mLabs Troponin | (Micropoint), PATHFAST™ (LS| Medience Corporation; former Mitsubishi),
Triage Troponin | Test (Quidel), AQT90 FLEX cTnl and AQT90 FLEX cTnT (Radiometer),
troponin | test (PBM), i-CHROMA Diagnostics (Sycomed)

Comparison | All comparators will be included.

For the impact of POCT on patient management, usual care (incl. central laboratory
methods) will be used.

In the diagnostic performance testing, reference standard tests are likely to include
echocardiography, angiography and laboratory testing (as opposed to the near-patient
testing devices).

Outcomes Evidence-based clinical recommendations regarding the use of Tn-POCT

Effectiveness/clinical utility:

e Patient management: Number of hospital admissions, treatment initiation, referral
rates (RR), door-to-needle time (DNT), turnaround time (TAT), time to discharge
(TTD), length of stay (LOS), further diagnostic testing, time to clinical decision (TCD)

¢ Mortality and morbidity
e patient quality of life (QoL)
Safety: side effects/disbenefits
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Study design | At the first stage, systematic reviews and meta-analyses as well as HTA reports and
evidence-based guidelines will be included.

Publications published from 2009 onwards will be included (to identify recently published
systematic reviews). For the search to identify relevant guidelines, no filter with regard to
publication date applied.

In a second stage, primary studies (controlled trials = 10 participants) may be included
in order to update the results of available systematic reviews or expand the scope of
available systematic reviews.

Table 8: Inclusion criteria (PICO) for D-dimer POCT

Population Adult patients 218 years with symptoms such as leg swelling, chest pain or trouble
breathing that are potentially indicative of deep vein thrombosis or pulmonary embolism.
Specific high-risk groups of patients (e.g. those with a previous VTE or those with cancer)
will be excluded.

Pulmonary embolism ICD 10: 0882, 1269, 1260; Deep vein thrombosis ICD 10: 1801, 1828,
1829, 0223, 1822, 1820, 1802, 181, 0082, 1823, 0871; Thrombophlebitis ICD 10: 1809, 1821,
1808, 1803.™

The intended use of the technology is for use as a diagnostic tool to rule out the presence
of venous thromboembolism often in conjunction with use of a clinical prediction rule
(such as Wells or Geneva).

MeSH-terms: Pulmonary Embolism, venous thrombosis, thromboembolism,
“fibrin fibrinogen degradation products”

Intervention D-dimer POCTs included the following products: SimpliRED D-dimer (Agen Biomedical),
NycoCard™ D-dimer Single Test (Abbott), Triage D-dimer (Alere), Clearview Simplify
D-dimer (Alere), Roche Cardiac D-dimer (Roche), Dade Dimertest (Siemens) Stratus
CS Acute Care D-dimer (Siemens), mLabs D-dimer (Micropoint Bioscience), PATHFAST
D-dimer (Pathfast), i-CHROMA D-dimer (Boditech), AQT90 FLEX D-dimer (Radiometer)

Comparison | All comparators will be included.

For the impact of POCT on patient management, usual care (incl. central laboratory
methods) will be used.

In the diagnostic performance testing, reference standard tests are likely to include
computerized tomography pulmonary angiography (CTPA), ultrasound, venography/
angiography and laboratory testing (as opposed to the near-patient testing devices).

Outcomes Evidence-based clinical recommendations regarding the use of D-dimer POCT

Effectiveness/clinical utility:

e Patient management: Number of hospital admissions, treatment initiation, referral
rates (RR), door-to-needle time (DNT), turnaround time (TAT), time to discharge
(TTD), length of stay (LOS), further diagnostic testing, time to clinical decision (TCD)

¢ Mortality and morbidity
e patient quality of life (QoL)
Safety: side effects/disbenefits

Study design | At the first stage, systematic reviews and meta-analyses as well as HTA reports and
evidence-based guidelines will be included.

Publications published from 2009 onwards will be included (to identify recently published
systematic reviews). For the search to identify relevant guidelines, no filter with regard to
publication date applied.

In a second stage, primary studies (controlled trials = 10 participants) may be included
in order to update the results of available systematic reviews or expand the scope of
available systematic reviews.

"% https://bmjopen.bmj.com/content/suppl/2015/11/11/bmjopen-2015-008864.DC1/bmjopen-2015-008864supp_tables.pdf
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3 METHODS AND EVIDENCE INCLUDED

3.1

Assessment Team

LBI-HTA (lead authors):

Developed first draft of EUnetHTA project plan
Identified and contacted manufacturers

Performed the literature search, literature selection, data extraction and risk of bias
assessment (in agreement with co-author).

Performed interviews with stakeholders in AT to ascertain context factors.

Carried out the assessment: answered assessment elements, filled in checklist regarding
potential “ethical, organisational, patient and social and legal aspects” of the HTA Core Mod-
el® for rapid REA.

Sent “draft versions” to reviewers, compiled feedback from reviewers and performed
changes according to reviewer’'s comments.

Prepared final assessment and wrote the executive summary of the assessment

NSPHMPDB (co-authors):

Contributed to the development of the EUnetHTA project plan

Reviewed the project plan draft.
Supported the production of all domains and quality checked all steps
(relating to data, information, sources).

Co-authored the report (e.g, collaboration in the literature selection, independent
quality assessment, and verification of the data extraction)

Performed interviews with stakeholders in RO to ascertain context factors.

Approved/endorsed conclusions drawn as well as all draft versions and
the final assessment including the executive summary.

Made substantial contributions to the conception, and revision of the report
(especially Romanian context)

Gave final approval of the version to be published

Dedicated reviewers:

Guaranteed quality assurance by thoroughly reviewing the project plan and
the assessment drafts.

Reviewed methods, results, and conclusions based on the original studies included.

Provided constructive comments in all the project phases

External expert:

Guaranteed quality assurance by thoroughly reviewing the project plan and
the assessment drafts.

Reviewed methods, results, and conclusions based on the original studies included

Provided constructive comments in all project phases
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The project was split into two parts: D-dimer POCT and Tn-POCT. One researcher from the LBI-
HTA was in charge of these projects respectively (LS, GG). From the co-authors, there were four
researchers involved: two researchers for D-dimer (SF, MC) and troponin (SGS, CS) respectively.
One further researcher from LBI-HTA (JE) was in charge of the guideline synopsis on the use of
these biomarker tests and was assisted by all other researchers.

Co-authors were involved for all decisions and discrepancies were resolved by consensus.

3.2 Source of assessment elements

Assessment elements were taken from the latest version of the EUnetHTA Core Model ® (Version
4.2) [45]. Due to the fact that safety was not reported by most of the included studies, we com-
bined presentation of the results of both of these domains in one chapter.

3.3 Search

To identify relevant clinical practice guidelines (CPGs), systematic searches were carried out in
the following databases:

e Trip database

e Guidelines International Network (G-I-N) database
In addition, manual searches were carried out on the websites of the following HTA institutes and
professional organizations:

¢ National Institute for Health and Care Excellence (NICE)

o Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e. V.
(AWMF, Association of the Scientific Medical Societies in Germany)

e Deutsche Gesellschaft fiir Kardiologie — Herz- und Kreislaufforschung e.V.
(DGK, German Cardiac Society)

e European Society of Cardiology (ESC)

e American Heart Association/American College of Cardiology (AHA/ACC)
e Canadian Agency for Drugs and Technologies in Health (CADTH)

e Scottish Intercollegiate Guidelines Network (SIGN)

¢ New Zealand Guidelines Group (NZGG)

¢ Australian National Health and Medical Research Council (NHMRC)

e Belgian Healthcare Knowledge Centre (KCE)

¢ Royal Australasian College of Surgeons (ASERNIP-S)

o UpToDate database: https://www.uptodate.com/home
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To identify potentially relevant systematic reviews and meta-analyses, systematic searches in the

following four databases were performed:
e The Cochrane Library
e Centre for Reviews and Dissemination (CRD)
e Embase via Elsevier

e Medline via Ovid

To identify primary studies updating or extending the evidence derived from available systematic
reviews, a further search was conducted in the following databases:

e Medline via Ovid
e Embase via Elsevier

e The Cochrane Library

e Cumulative Index to Nursing and Allied Health Literature (CINAHL)

Detailed tables on search strategy are included in Appendix 1.
Table 9 gives a broad overview of the research questions and the methods used to answer these.

Table 9: Research questions and the related method used

Research questions

Method

How do evidence-based guidelines recommend Tn-POCT
be used (position in the diagnostic path, threshold values
in different patient populations, settings)?

Synopsis of recommendations
from CPGs (included in health
problem and current use)

How do evidence-based guidelines recommend D-dimer-
POCT be used (position in the diagnostic path, threshold
values in different patient populations, settings)?

Synopsis of recommendations
from CPGs (included in health
problem and current use)

What are the clinical benefits of Tn-POCT in the
management of symptomatic patients (adults)?

A systematic review of
effectiveness and safety

What are the clinical benefits of D-dimer POCT in
the management of symptomatic patients (adults)?

A systematic review of
effectiveness and safety

Can a theoretical benefit of POCT (D-dimer and Tn)
be realized in the Austrian and Romanian context?

Consultation with experts in AT
and RO to reflect on context
factors (expert input)
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3.4 Study selection

Searching and study selection occurred separately for each POCT. Study selection was under-
taken by two independent researchers for each POCT in accordance with the PRISMA statement
[20, 21].

For both POCTs, we identified the most recent and high quality systematic review from all those
identified which we updated either for publication year (Tn) or by widening the subject of the review
(D-dimer).

For guidelines, no limitation was applied for the year of publication and systematic reviews were
only included if published after 2009. Relevant guidelines/systematic reviews and primary studies
published in English and German language were included.

Given the broad variety of definitions, we classified the device according to POCT or laboratory
method following assignment by the study authors (whether they classified it as a POCT or not). If
the study authors did not mention whether or not it is a POCT and we were familiar with the test,
which was classified as a POCT elsewhere, we also classified it as POCT. If uncertainty persisted,
we asked a clinical expert for his/her view for the final judgement. We used several sources guid-
ing our decision as to whether a test was POCT or not [4, 8, 46, 47].

Tn-POCT

For the guideline synopsis, we searched for potentially eligible guidelines on the use of Tn-POCT
in clinical practice. A total of 231 references were identified through database searching and man-
ual searching. After title and abstract screening, 43 were identified as being potentially relevant.
Of these, 35 were subsequently excluded based on the full-text review. We included eight guide-
lines in the synopsis. The study selection process is depicted in Figure 1.

For synthesising the evidence on the clinical utility of Tn-POCT, we firstly searched for systematic
reviews of high quality that could be used for the qualitative synthesis of the evidence. The data-
base search yielded 178 unique entries. After the abstract screening phase, 134 records were ex-
cluded and one further eligible publication was identified through a web-based hand-search, re-
sulting in 45 publications eligible for full-text screening. Five studies met the inclusion criteria, of
which only two had a sufficient (moderate or high) methodological quality according to the Assess-
ing the Methodological Quality of Systematic Reviews-2 (AMSTAR-2) assessment and, hence was
included for the synthesis of the evidence. The study selection for systematic reviews and meta-
analyses is depicted in Figure 2.

In a second step, we searched for primary studies to update the evidence derived from systematic
reviews and meta-analyses. The time period was chosen based on the last systematic search
conducted within the identified systematic reviews (2016-2019). The database search yielded 983
unique entries that we screened on a title and abstract level. Of these, 890 articles were excluded
and 93 records were eligible for the full-text screening. However, the full-text review revealed that
none of these studies fulfilled our inclusion criteria. The study selection process is depicted in
Figure 3.
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~
J

Records identified through
database searching
(n = 226)

Additional records identified
through other sources
(n=15)

[ Included } [ Eligibility } [ Screening } [Identification

\ 4

(n = 231)

Records after duplicates removed

A 4

Records screened

(n = 231)

A 4

Full-text articles
assessed for eligibility

(n=43)

A 4

Records excluded
(n =188)

\ 4

Guidelines included
in qualitative synthesis

(n=8)

A 4

Full-text articles excluded,
with reasons
(n=35)
Exclusion criteria are:
Not about POCT (n =19)

Duplicate (n=1)

Older version of included
guideline (n = 1)

Other population (n = 10)
Not guideline (n = 4)

Figure 1: Flow chart to identify clinical practice guidelines on the use of Tn-POCT
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Figure 3: Flow chart to identify primary studies for Tn-POCT (publication period: 2016-2019)

D-dimer POCT

For the guideline synopsis, we searched for potentially eligible guidelines on the use of D-dimer
POCT in clinical practice. A total of 149 references were identified through database searching and
manual searching. After title and abstract screening, 37 references were identified as being poten-
tially relevant. Of these, 27 were subsequently excluded due to the reasons listed in Figure 4. We
included ten guidelines in the synopsis.

For synthesising the evidence on the clinical utility of D-dimer POCT, as a first step we searched
for systematic reviews of high quality. The database search yielded 151 unique entries. After the
abstract screening phase, 117 records were excluded and four further eligible publications were
identified through other sources, resulting in 38 publications eligible for full-text screening. Nine re-
views met the inclusion criteria, of which six had a sufficient (moderate or high) methodological qual-
ity according to the AMSTAR-2 assessment and, hence, were included for the synthesis of the
evidence. The study selection for systematic reviews and meta-analyses is depicted in Figure 5.

One systematic review [26] was found to be the most relevant in terms of assessing clinical utility
however it did not consider the emergency care setting (only primary care settings) nor deep vein
thrombosis (but cardiopulmonary symptoms, pulmonary embolism) so a search of primary studies
was conducted to cover these areas, using an amended search strategy based on this systematic
review [26].
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For deep vein thrombosis in ambulatory care (primary and community care), the database search
yielded 259 unique entries that we screened on a title and abstract level. Of these, 254 articles
were excluded and five records were eligible for the full-text screening. The full-text review revealed
that two of these studies fulfilled our inclusion criteria. The study selection process is depicted in

Figure 6.

For emergency care settings, the database search yielded 696 unique entries that we screened
on a title and abstract level. Of these, 675 articles were excluded and 21 records were eligible for
the full-text screening. The full-text review revealed that none of these studies fulfilled our inclu-
sion criteria. The study selection process is depicted in Figure 7.

~
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Figure 4: Flow chart to identify clinical practice guidelines on the use of D-dimer POCT
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Figure 6: Flow chart to identify primary studies for D-dimer POCT in ambulatory care
(primary and community care) settings
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Figure 7: Flow chart to identify primary studies for D-dimer POCT in emergency care settings

Version 1.4, 26.11.2019 EUnetHTA Joint Action 3 WP4 42



POCT/point of care tests: D-dimer and troponin

3.5 Data extraction and analyses

One researcher from LBI-HTA extracted the data and another researcher from NSPHMPDB
checked the extracted data. The evidence was qualitatively synthesised.

3.6 Quality rating

The quality of the eligible studies was assessed using the following tools: For systematic reviews,
the AMSTAR-2 checklist [22] was utilised, whilst for randomised controlled studies and non ran-
domised controlled trials (NRCTs) the quality was assessed using the Cochrane risk of bias tool
[48] and the Robins-I tool [23] respectively.

To assess the quality of the included guidelines, the Appraisal of Guidelines, Research and Eval-
uation (AGREE II) reporting checklist [24] was used.
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Table 10: Main characteristics of reviews included for Tn-POCT

eunethta

Author and year Study Quality Number of included Intervention (s) Main Included in clinical

or study name type (AMSTAR-2) | studies (Tn)/Number of endpoints effectiveness and/or
included pts safety domain

CADTH, 2016 [25] SR High 41/NR Tn-POCT DTA and Clinical utility EFF

Schols, 2018 [26] SR Moderate 2/545 Various POCT (including Tn-POCT) DTA and clinical utility EFF

Abbreviations: DTA — diagnostic test accuracy; EFF — effectiveness; NR — not reported; POCT — Point of Care; SAF — safety; SR — systematic review; Tn — Troponin; Tn-POCT — Troponin Point of Care.

Table 11: Main characteristics of reviews included for D-dimer POCT

Author and year Study Quality Number of included Intervention (s) Main Included in clinical
or study name type (AMSTAR-2) | studies (D-dimer)/ endpoints effectiveness and/or
Number of included pts safety domain
Schols, 2018 [26] SR Moderate 2/892 Various POCT Clinical effectiveness, DTA EFF
(including D-dimer) and/or effect on treatment and
referral rates to secondary care
Geersing 2009 [31] | SR & meta- High 23/13,959 D-dimer POCT DTA (sensitivity and specificity) EFF
analysis
Pasha, 2010 [32] SR & meta- Moderate 1/199 Lab & D-dimer POCT Incidence of PE or DVT and EFF
analysis its attributable mortality
Hendriksen, 2015 SR and High 10/598 " Diagnostic (Pulmonary Discriminative ability of models, EFF
[33] validation of embolism) prediction models efficiency (proportion of patients
prediction with D-dimer POCT in the whole cohort stratified to
models in the group with low predicted
primary care probability of PE) and failure rate

" Total number of patients of the database used to test various models identified.
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Author and year Study Quality Number of included Intervention (s) Main Included in clinical
or study name type (AMSTAR-2) | studies (D-dimer)/ endpoints effectiveness and/or
Number of included pts safety domain

Lucassen, 2011 Meta- High 52/55,268 Physician’s unstructured DTA, failure rates, successful EFF
[34] analysis estimate (“gestalt”) and clinical avoidance of imaging

decision rules in combination

with quantitative and qualitative

D-dimer testing
Marquardt, 2015 SR Moderate 7/3,279" POCT in emergency Turnaround time, time to EFF
[35] departments diagnosis, referral or discharge

Abbreviations: SR — systematic review; POCT — Point of Care Test; DTA — diagnostic test accuracy; EFF — effectiveness, PE — pulmonary embolism.

Table 12: Main characteristics of primary studies included for D-dimer POCT & DVT

Author and year or study Study Risk of Bias Number of Intervention (s) Main Included in clinical
name type included pts endpoints effectiveness and/
or safety domain

Oude Elferink, 2015 [37] NRCT Moderate 290 8 different D-dimer DTA and clinical utility EFF

tests, one of which was | (turnaround time)

POCT (Simplify)
Kingma, 2017 [36] NRCT Severe 681 Implementation of a Proportion of non-referred | EFF

guideline consisting of pts, proportion of missed

clinical decision rule DVT cases, proportion of

combined with negative | pts in whom guideline

D-dimer test incorrectly applied

Abbreviations: DTA — diagnostic test accuracy; DVT — deep vein thrombosis; EFF — effectiveness; NRCT — non randomised controlled trial, POC — point of care.

"2 Total number of d-dimer patients on which data on turnaround time is available.
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3.8 Deviations from project plan

Due to the fact that an overview of reviews was primarily conducted, Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE) [49] was not used within this assess-
ment. Also, the included systematic reviews did not use GRADE, hence as a consequence and
for consistency reasons, neither did we use GRADE when updating the evidence of these reviews.

Additional assessment elements from the HTA Core Model® for the full assessment of Diagnostic
Technologies [50] were added to the effectiveness assessment elements.

There were slight adaptations of the PICO table based on the input from the clinical experts and
dedicated reviewers.

Outcomes: Effectiveness and safety outcomes were changed: Harms from false positives and
false negatives were initially considered as a safety outcome but is now considered as an effec-
tiveness outcome. Safety outcomes were revised to focus on side effects/disbenefits.
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4 DESCRIPTION AND TECHNICAL CHARACTERISTICS OF TECHNOLOGY
(TEC)

4.1 Research questions

Element ID | Research question

B0001 What are the technology and the comparator(s)?

A0020 For which indications have the technology received marketing authorisation
or CE marking?

B0002 What is the claimed benefit of the technology in relation to the comparator(s)?

B0003 What is the phase of development and implementation of the technology
and the comparator(s)?

A0021 What is the reimbursement status of the technology?

B0004 Who administers the technology and the comparator(s) and in what context
and level of care are they provided?

B0018 Are reference values or cut- off points clearly established?

B0008 What kind of special premises are needed to use the technology
and the comparator(s)?

B0009 What equipment and supplies are needed to use the technology?

4.2 Results

Features of the technology and comparators
[B0001] — What are Tn-POCT and D-dimer POCT and usual care?

The biomarkers troponin (Tn) and D-dimer can be measured using a central laboratory (CL; e.g.,
in the hospital or non hospital centered medical loboratories) or by using POCT. The term usual
care or standard care describes pathways that may or may not include CL. By contrast, a care
pathway with Tn-POCT or D-dimer POCT is the intervention in this assessment.

POCTs, near the patient or bedside testing are diagnostic tests that are performed near patients
rather than in central laboratories [1]. POCTs provide rapid feedback of test results, potentially en-
abling faster decisions about patient management. Both sampling and data analysis are performed
at the same site, reducing transport and processing delays [2, 3].

Yet, it appears that there is no standardised robust definition of POCT within medical literature and
in clinical practice. The International Organisation for Standardisation (ISO) defines POCT as 4...)
testing that is performed near or at the site of a patient with the result leading to possible change
in the care of the patient” [51].

While the ISO definition of POCT primarily refers to the geographical point (near the patient), there
are further aspects that characterise POCT such as the time point (e.g., fast results). The follow-
ing typical characteristics are central for a POCT device [1].

¢ Conducting the testing in the immediate vicinity of the patients
e Conducting the testing outside of the CL or satellite laboratory

¢ No sample preparation and use of full-blood instead
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No pipetting steps
“‘Ready to use” reagents

Special measuring devices that are specifically designed or used
for single sample measurement

No need for extensive medical-technical training to use the devices
Short turnaround time (TAT)

Possibility to immediately derive a diagnosis and draw therapeutical consequences
from the results.

There are numerous different distinctions of devices in the context of POCT. There are four nota-
ble characteristics when it comes to the available devices in the context of POCT [9]:

Hand-held devices [9]: These devices can be qualitative (discrimination against plus/minus
results) or quantitative (usually this test needs a further analyser; see description of other
unit-use systems below).

Other unit-use or multi-use systems [9]: For each testing, there is a packed strip to be
used for single-use; whole blood is hereby used. These systems can be designed only for
one parameter or for different multiple parameters by using different test strips [9]. An ex-
ample of aunit-use POCT systems is the i-STAT manufactured by Abbott [9].

Fixed devices (benchtop-instruments): These devices are complex analytical systems
that usually need more space than unit-use systems. These analytical systems may be de-
scribed as highly optimised, more compact and user-friendly systems that still use the same
technology as is used in central laboratories [9]. Examples of small bench-top analysers in-
clude, for instance, the PathfastTM, AQT90 FLEX, and the Stratus® CS 200 Acute Cardiac
Care device [52].

Lab-on-a-chip systems: This new instrument is aimed to have the whole laboratory testing
within one chip, but is insufficiently developed and evaluated to be used in clinical practice

[9].

The intervention (implementing Tn-POCT or D-dimer POCT) covers not only the test per se, but
also, for instance, the training of personnel. The comparator of this assessment (usual care) also
consists of the same biomarker testing but in a medical laboratory, not at the point of care.The
reader is referred to chapter 5 for a nuanced description of the potential comparators currently
used in clinical practice.

Version 1.4, 26.11.2019 EUnetHTA Joint Action 3 WP4 48



POCT/point of care tests: D-dimer and troponin

Table 13: Overview of available Tn-POCT and D-Dimer POCT systems

Technologies

Name Tn-POCT D-dimer POCT
Proprietary i-STAT cTnl (Abbott Point of Care) SimpliRED D-dimer
name . Agen Biomedical
(Manufacturer) CARDIAC Troponin T, cobas h 232 (Roche) (Ag )

™ ~-di i
Stratus® CS Analyzer (Siemens) z\ggsocigrd D-dimer Single Test

Minicare 1-20 Troponin | (cTnl) assay (Philips) Triage D-dimer (Quidel)

1B
LABGEO™ Tnl analyser (Samsung) Clearview Simplify D-dimer (Alere)

ADEXUSDX® Troponin | Test (NowDiagnostics), Roche Cardiac D-dimer (Roche)

RAMP® Cardiac Troponin | test (Response

Biomedical) Dade Dimertest (Siemens)

mLabs Troponin | (Micropoint) CS Acute Care D-dimer (Siemens)

PATHFAST™ (LS| Medience Corporation;
former Mitsubishi),

mLabs D-dimer (Micropoint
Bioscience)

PATHFAST D-dimer (LS| Medience
Corporation; former Mitsubishi),

i-CHROMA D-dimer (SYCOmed)
AQT90 FLEX D-dimer (Radiometer)

Triage Troponin | Test (Quidel)

AQT90 FLEX c¢Tnl and AQT90 FLEX cTnT
(Radiometer),

Troponin | Test (Eurolyser),
LifeSign MI Tnl (PBM/Lifesign)
i-CHROMA Diagnostics (Sycomed)

Note: products were identified using a web-based search. The list of these devices is not exhaustive.
Abbreviations: Tn-POCT — Troponin point of care testing; D-dimer POCT — D-dimer point of care testing.
Sources: [53-74]

For Tn-POCT, 15 devices were identified for this assessment. Of these, 14 devices measure tro-
ponin quantitatively and one further device measures it qualitatively. For D-dimer POCT, eleven
devices were identified, eight of which measure D-dimer quantitatively. When reviewing the char-
acteristics of the identified devices, it is notable that these are heterogeneous between devices
when it comes to both analytic performance (see differences in analytical range and sample size)
and further technological characteristics (e.g., as to whether they can be connected to another de-
vice on which diagnostic data can be stored). For a nuanced description of the available devices
according to information from the manufacturers and online resources, the reader is referred to
Table 14 and Table 15 for Tn-POCTs and to Table 16 and Table 17 for D-dimer POCTs.

The identification of all available POCT devices was challenging due to a number of factors: first,
the vague definition of POCT, which was particularly problematic when the author or manufacturer
did not use the term POCT as such; second, there are numerous POCT devices on the market
(as a result, the reader is reminded that the tables are not exhaustive); and third, there are some
products that measure multiple biomarkers' in one test. These POCT systems were deemed to
be beyond the scope of this assessment.

" Products are among others: Samsung LABGEO |IB SOB Cardiac 3 Panel Test (Troponin I/NT-proBNP/D-dimer), Samsung
LABGEO IB CHF Plus Test Troponin I/NT-proBNP, Samsung LABGEO IB Cardiac 3-in-1 Panel Test Troponin I/CK-MB/
Myoglobin, ADEXUSDxX® Troponin I/Myoglobin Test, Quidel Triage® Cardio 2 Panel (Trop, BNP), Quidel Triage® Cardio 3
Panel (CK-MB, Trop, BNP), Quidel Triage Meter Pro (Troponin I, CK-MB, Myoglobin, BNP and D-dimer), Quidel Triage
Cardiac Panel (Myoglobin, CK-MB und Troponin)
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Table 14: Features of Tn-POCT systems

eunethta

Product name i-STAT cTnl (Abbott | CARDIAC Troponin T, | Stratus® CS Minicare 1-20 LABGEO"™ ADEXUSDx® RAMP® Cardiac
(manufacturer) Point of Care) cobas h 232 (Roche) Analyzer Tropo- | Troponin-l (cTnl) | Tnl analyser Troponin | Test Troponin | test
nin-l (Siemens) | assay (Philips) (Samsung) (NowDiagnostics) | (Response Biomedical)
Source(s) [53] and information Information from [54, 75] [65, 75] [56, 75] [67, 75] [58, 75]
from manufacturer, [75] | manufacturer, [75]
Qualitative/ Quantitative Quantitative Quantitative Quantitative Quantitative Qualitative Quantitative
quantitative or
semi-quantitative
Sample size 17 uL 150 yL N/A N/A N/A N/A 75uL
Analytical range Reportable: 0.00 to 40-2,000 ng/L 0.03-50 ng/mL N/A 0,05-30 ng/mL N/A N/A
(expected) 50.00 ng/mL (ug/L).
Reference range:
0.00-0.08 ng/mL
Cut-off value (ng/l) | 80 50 70 N/A 100 N/A N/A
Coefficient 10-20% (99" N/A <10% N/A 10-20% N/A N/A
of Variation percentile) (99" percentile) (99" percentile)
Storage Refrigerated at 2 to Until the printed expi- N/A N/A N/A 4-30 °C N/A
requirements 8 °C until expiration ration date at 2-8 °C.
date. Up to 1 week at
Up to 14 days at room temperature
room temperature (15-25 °C).
(20 to 25°C). The test can be used
Individual cartridges immediately after
may be used after removal from the
standing five minutes | refrigerator.
atroom temperature. | The test must be used
All cartridges should within 15 minutes once
be used immediately | the pouch has been
after opening pouch. opened.
Performance time | 10 min <12 min 14 min 10 min 20 min 15 min 19 min
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Product name i-STAT cTnl (Abbott | CARDIAC Troponin T, | Stratus® CS Minicare 1-20 LABGEO" ADEXUSDXx® RAMP® Cardiac
(manufacturer) Point of Care) cobas h 232 (Roche) Analyzer Tropo- | Troponin-l (cTnl) | Tnl analyser Troponin | Test Troponin | test
nin-l (Siemens) | assay (Philips) (Samsung) (NowDiagnostics) | (Response Biomedical)

Connectivity Wireless or wired Wireless technology N/A Minicare's built-in N/A N/A N/A

data transfer (COBAS ®Technology connectivity auto-

(pending on i-STAT required) matically updates

analyzer used) with the information in a

flexible connectivity patient's electronic

and interfacing file as soon as the

software solutions, reading has been

e.g. Abbott Info HQ. obtained.
Print function Yes (via separate N/A N/A N/A Yes N/A N/A

i-STAT printer)
Data storage on Up to 1,000 2,000 patient test results | N/A N/A N/A N/A N/A
device test records 500 QC test results

200 1QC test results

Note: All cut-off values and coefficient of variation values were used from a recent publication [75] that tried to standardise these using ng/l instead of u g/I; NA — not applicable or not available.

Abbreviations: IQC — internal quality control; QC — quality control.

Table 15: Features of Tn-POCT systems (continued)

Product name mLabs PATHFAST™ High Triage AQT90 FLEX cTnl AQT90 FLEX Troponin | | LifeSign Ml | i-CHROMA
(manufacturer) | Troponin | Sensitivity POC Troponin| | Troponin | (Radiometer), cTnT (Radiometer) test Tnl (PBM/ | Tn-l

(Micropoint) | (LSI Medience Corporation; | Test (Quidel) (Eurolyser) | Lifesign) Diagnostics

former Mitsubishi), (Sycomed)™
Source(s) [59, 75] [60, 75] [61, 62, 75] [63, 75] [63, 75], information [64, 75] [65, 75] [66, 75]
from manufacturer

Qualitative/ Quantitative | Quantitative Quantitative | Quantitative Quantitative Quantitative | Qualitative | Quantitative
quantitative or
semi-quantitative

" The only identified information was retrieved from a company called KIN Diagnostics. In the medical literature, the test is referred to be considered as belonging to Sycomed.
It was unclear to the review authors which company lastly sells this device.
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Product name mLabs PATHFAST™ High Triage AQT90 FLEX cTnl AQT90 FLEX Troponin | | LifeSign Ml | i-CHROMA
(manufacturer) Troponin | Sensitivity POC Troponin| | Troponin | (Radiometer), cTnT (Radiometer) test Tnl (PBM/ | Tn-l
(Micropoint) | (LSI Medience Corporation; | Test (Quidel) (Eurolyser) | Lifesign) Diagnostics
former Mitsubishi), (Sycomed)"
Sample size 250 pl 100 pl N/A 2 mL whole blood 2 mL whole blood N/A 120 yL N/A
(for up to 5 tests) (for up to 5 tests)
Analytical range | 0.02 to 2.33-50,000 ng/L N/A Reportable range: Reportable range: 1,00- N/A 0.01-
(expected) 50 ng/mi 0.01-25 pg/L (ng/mL) 0.01-25 pg/L 10.00 ng/ml 15.00 ng/mL
Cut-off value N/A 20 N/A 99" percentile: 23 ng/L | 99" percentile: 17 ng/L | 1,500 N/A N/A
(ng/)
Coefficient of N/A < 10% (99" percentile) N/A 0.021 pg/L: CV =129 % | 0.027 pg/L: CV =9.6 % | N/A N/A N/A
Variation 0.035 ug/L: CV=7.7% | 0.21 ug/L: CV = 5.6 %
9.2 ug/L: CV=4.4% 120 yg/L: CV =54 %
Storage 2-8°C N/A N/A Whole blood: Whole blood: 2-8 °C. 2-30 °C. 4-30 °C.
requirements 2 hours at 18-25 °C 3 hours at 18-25 °C
Plasma: Plasma:
2 hours at 18-25 °C 3 hours at 18-25 °C
Plasma: Plasma:
24 hours at 2-8 °C 24 hours at 2-8 °C
Plasma: Plasma:
>24 hours at-18 °C >24 hours at-18 °C
Performance time | < 8 min <17 min 20 min <19 min <13 Min 10 min 15 min N/A
Connectivity N/A N/A Quidel Triage | Yes Yes N/A N/A N/A
Census®-
Software
Print function N/A Yes Yes Yes Yes N/A N/A N/A
Data storage on N/A Patient data: 1,000, QC Yes Yes Yes N/A N/A N/A
device data: 1800, CAL data: 300

Notes: All cut-off values and coefficient of variation values were used from a recent publication [75] that standardised these using ng/l instead of 1 g/l;
N/A — information was not available or not found within the online search

Abbreviations: IQC — internal quality control; QC — quality control.
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Table 16: Features of D-dimer POCT systems

eunethta

Product name

SimpliRED D-dimer

NycoCard™ D-dimer Single Test

Triage D-dimer

Clearview Simplify D-dimer

Roche CARDIAC D-DIMER

(manufacturer) (Agen Biomedical) | (Abbott) (Quidel) (Sekisui) (Roche)

Source No source identified | Information from manufacturer, [76] [67] [77] [68] and information from
manufacturer

Qualitative/ Qualitative '° Quantitative Quantitative Qualitative Quantitative

quantitative or

semi-quantitative

Sample size N/A 50 pL N/A N/A 150 yL

Analytical range N/A 0.1-20.0 mg/L 100-5,000 ng/mL N/A 0.1-4 pug/mL

(expected)

Cut-off value N/A 0.3 mg/L N/A N/A 0.5 pg/mL

Coefficient of N/A < 15% in the measuring range below 10 mg/L N/A N/A NA

Variation > 15% in the measuring range above 10 mg/L

Storage N/A 2-8°C 2-8°C 2-25°C 2-8 °C.

requirements

Performance time | N/A <3 min Appr. 20 min 10 min 8 min

Connectivity N/A N/A N/A N/A Wireless technology
(COBAS® Technology
required)

Print function N/A N/A Yes N/A N/A

Data storage on N/A N/A Yes N/A 2,000 patient test results

device 500 QC test results

200 IQC test results

Notes: N/A — information was not available or not found within the online search

'® Information was retrieved from a secondary literature [47].
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eunethta

Table 17: Features of D-dimer POCT systems (continued)

Product name

Dade Dimertest Latex

Stratus CS Acute

mLabs D-dimer

PATHFAST D-dimer

i-CHROMA D-dimer

AQT90 FLEX D-dimer

device

QC data: 1,800
CAL data: 300

(manufacturer) assay (Siemens) Care D-dimer (Micropoint (LSI Medience (Boditech ) (Radiometer)
(Siemens) Bioscience) Corporation; former
Mitsubishi)
Source [78] [71, 72] [69] [70] [79, 80] Information from
manufacturer, [73]
Qualitative/ Qualitative/ Quantitative Quantitative Quantitative Quantitative Quantitative
quantitative or semi-quantitative
semi-quantitative
Sample size N/A N/A 250 pL 100 pl N/A 2 mL whole blood
(for up to 5 tests)
Analytical range N/A 6 — 5,000 ng/mL 100-10,000 ng/ml 0.005-5 pg/mL 50~10,000 ng/mL 80-100,000 ug/L.
(expected)
Cut-off value NA NA NA NA 500 ug/L 500 ug/L
Coefficient of NA 4.1 % at 412 ng/mL NA NA NA 194 pg/L: CV =153 %
Variation 572 ug/L: CV =128 %
61,614 ug/L: CV =74 %
Storage 2-8°C N/A 2-8°C N/A 4-30°C. Whole blood: 3 hours at
requirements 18-25 °C
Performance time | N/A 14 min 4-10 min 15 min 12 min 20 min
Connectivity N/A N/A N/A NR N/A Yes
Print function N/A N/A N/A Yes N/A Yes
Data storage on N/A N/A N/A Patient data: 1,000 N/A Yes

Notes: N/A — information was not available or not found within the online search

Abbreviations: IQC — internal quality control; QC — quality control.
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[A0020] — For which indications have the Tn-POCT and D-dimer POCT
received marketing authorisation or CE marking?

Tn-POCT and D-dimer POCTs are in vitro diagnostic tests that are used in the diagnosis and treat-
ment of myocardial infarction and pulmonary embolism (PE)/deep vein thrombosis (DVT) respec-
tively [53-74]. The reader is referred to chapter 5 for the current use of, and indications for, the use
of the diagnostics under evaluation.

Both of the POCTs are subject to in-vitro diagnostic regulation (IVDR) from the European Union
(EU) 2017/746 [81]. The IVDR replaced the former directive on in-vitro diagnostics (VD) directive
98/79/ec [82]. Currently, there is a transition period, making the regulation fully applicable in May
2022 [83]. The aim of the new regulation is to harmonise and strengthen the regulation within the
EU. Substantial changes are notable such as the rule-based classification system as opposed to
the list-based approach that was previously in place. Also, new concepts of both performance eval-
uation and the role of clinical evidence are being introduced [84].

[B0002] — What is the claimed benefit
of a pathway with Tn-POCT and D-dimer POCT in relation to usual care?

Tn-POCT has the advantage to decrease the TAT when compared to a pathway with clinical ad-
judication and CL. POCT usually does not replace the CL but it may be described as having an
“oversight” role. As a result, the timely results (due to shorter TAT) may leverage a clinically im-
portant advantage with regard to adequate decision making in comparison to CL testing/no imme-
diate testing [4]. This can also lead to an optimisation of resource use [85].

For Tn-POCT and D-dimer POCT, it is expected that the decreased TAT also translates into a de-
crease of length of stay (LOS). In some settings (such as rural or remote areas), POCT devices are
also expected to avoid expensive, unnecessary transportation costs, especially in the context of
Tn-POCT, if timely testing leads to triage referrals to the main centres [4]. Tn-POCT is especially
sought to be beneficial in settings where CL testing is not onsite or not available 24 hours per/
every day, because time is critical in the diagnosis of acute coronary syndrome (ACS). Furthermore,
POCT may, especially in the context of implementing D-dimer POCT, further reduce hospital im-

aging [4].

On the other hand, the claimed benefit of CL testing is that it usually has better diagnostic perfor-
mance: Tn-POCT is, for instance, expected to have lower sensitivity, a lower diagnostic accuracy
and a lower negative predictive value (NPV) in comparison to CL testing [4].

POCT devices may also be further harmful when compared to CL testing, if quality standards are
not upheld. Incorrect results may lead to undesirable effects that could have otherwise been pre-
vented [86]. Therefore, analytical and diagnostic performance is of great importance in the context
of POCT devices. These may suffer from increased risk of error in the pre-, intra-, and post-analyt-
ical period. In the pre-analytical period, for instance, one problem may be that further parameters
are measured that are beyond the scope of the actual clinical question. For instance, the biomarkers
myoglobin and Creatin-Kinase Muscle-Brain (CK-MB) are often used with Tn-POCT devices even
though there is proof that they do not exhibit valuable additional information [86]. In the intra-ana-
lytical period, some POCT devices’ measurements may be more inconclusive [86]; e.g., POCT de-
vices measuring cardiac Tn have been critiqued to not meeting recommended quality standards
[87]. In the post-analytical period, risks of error may include the poorer documentation (that is often
handwritten), and, in combination with the fast accessibility of the results, can lead directly to harms
to the patients [86]. As a result, it is mandatory to reflect on strategies with regard to quality assur-
ance when implementing these devices [88].
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[B0003] — What is the phase of development and implementation
of Tn-POCT and D-dimer POCT and the comparators?

[A0021] — What is the reimbursement status of Tn-POCT and D-dimer POCT?

The manufacturers were asked for information on the reimbursement status of the POCT devices
under evaluation. However, we only received some information on the reimbursement status. For
products of the company radiometer, Tn-POCT and D-dimer POCT are currently reimbursed in Italy,
Belgium, Netherlands, Czech Republic, Germany, France, Hungary, Switzerland and Turkey (see
Table 18).

Table 18: Overview of countries providing reimbursement for the AQT90 Flex analyser

Country cTnl cTnT D-dimer
Austria

Italy Y Y Y
Lithuania

Belgium Y Y Y
Netherlands Y Y Y
Czech Rep. Y Y Y
Denmark

Germany Y Y Y
Spain

France Y Y Y
Hungary Y Y Y
United Kingdom

Schwitzerland Y Y Y
Turkey Y Y Y
Finland

Norway

Sweden

Note: Radiometer kindly provided us with this information. “Y” means that it is currently reimbursed.

Abbreviations: cTnl — cardiac troponin |; cTnT — cardiac Troponin T; Y — yes.

[B0004] — Who administers Tn-POCT and D-dimer POCT and the comparator(s)
and in what context and level of care are they provided?

Both of the technologies under evaluation are used by healthcare professionals. Tn-POCT" and
D-dimer POCT may be used in emergency care settings such as emergency departments (ED) as
well as primary care settings [5-7]. Tn-POCT may further be used in other pre-hospital emergency
medicine (PHEM) settings such as in ambulance cars [5].

'8 For Tn-POCT, certain in-hospital settings such as intensive care units may also be a setting where Tn-POCT may be used,
but these settings were beyond the scope of this assessment [4].
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[B0018] — Are reference values or cut- off points clearly established?

Ideally, devices measuring cardiac Tn should meet a 10% coefficient of variation (CV) at the 99"
percentile upper reference limit. However, for POCT devices in the context of Tn, a CV of < 20%
at the 99" percentile upper reference limit (URL) is regarded as being acceptable in the medical
literature [46]. Tn assays are — regardless of whether tested in a CL or at the point of care — nei-
ther standardised nor are they harmonised. That is to say; every assay uses a distinct set of anti-
bodies for capturing and detecting Tn in the blood [8]. In addition, most of the data on analytical
characteristics stem from the manufacturers, as opposed to solid data from studies that have been
published in peer-reviewed academic journals. This data often does not correspond to data in clini-
cal laboratories in clinical practice [46].

For D-dimer assays, the commercially available devices approved by the Food and Drug Admin-
istration (FDA) vary greatly when it comes to reference values and clinical cut-offs [7]. When using
CL testing, a normal range of D-dimer is considered to be less than 500 ng/ml [3, 89, 90]. Ideally,
the clinical laboratory should establish the reference range and cut-off value. In case a cut-off value
from the literature is used, it is mandatory that the methodology of measurement is identical — pre-
ferably also coming from the same manufacturer. Some POCT devices also test D-dimer semi-
quantitatively based on latex agglutination. This testing, however, is less clinically valuable due to
a high inter-observer variability [91].

[B0008] — What kind of special premises are needed
to use the technology and the comparator(s)? Overlaps with: B0009

[B0009] — What equipment and supplies are needed to use POCT devices?

Test kits and/or analysers and adequate know-how are required to use the POCT devices. How-
ever, the required equipment and supplies strongly depend on the type of POCT being implement-
ed. If fixed devices (benchtop-instruments) are implemented, one has to further think of where the
analysers are to be positioned because these tests technically cannot be moved but have a spe-
cific location, e.g., in doctor’s office or ambulance [9].
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5 HEALTH PROBLEM AND CURRENT USE OF THE TECHNOLOGY (CUR)

5.1 Research questions

Element ID | Research question

A0002 What is the disease or health condition in the scope of this assessment?
A0003 What are the known risk factors for the disease or health condition?
A0004 What is the natural course of the disease or health condition?
A0005 What are the symptoms and the burden of disease or health condition
for the patient?
A0006 What are the consequences of the disease or health condition for society?
A0024 How is the disease or health condition currently diagnosed according
to published guidelines and in practice?
A0025 How is the disease or health condition currently managed according
to published guidelines and in practice?
A0007 What is the target population in this assessment?
A0023 How many people belong to the target population?
A0011 How much are the technologies utilised?

5.2 Results Tn-POCT
Overview of the disease or health condition
[A0002] — What is acute coronary syndrome (ACS) in the scope of this assessment?

ACS is a health condition encompassing means and spectrum of signs and symptoms caused by
a decreased blood flow in the coronary arteries (myocardial ischemia). The term ACS is used for
patients that present with suspected or confirmed acute myocardial ischemia or infarction (Ml).
There are different types of ACS such as non-ST elevation myocardial infarction (NSTEMI), ST-
elevation myocardial infarction (STEMI) or unstable angina (UA) [10, 11].

ACS can be categorized in terms of the ST-segment elevation into two groups:

e Persistent (>20 min) ST-segment elevation with acute chest pain. The persistent ST-eleva-
tion is indicative of immediate coronary angiography because patients normally have an
acute total coronary occlusion and most of them develop an STEMI [14].

¢ No persistent ST-elevation with acute chest pain. This condition is suggestive of non-ST
segment elevation ACS (NSTE-ACS) [14]. These patients present a broad clinical spectrum
and can further be divided on the basis of cardiac biomarkers of necrosis to NSTEMI or UA.
UA is characterised by myocardial ischemia without elevated biomarkers and means a po-
tentially reversible phase [11, 14, 19].

[A0003] — What are the known risk factors for ACS?

Factors that could increase the probability of developing ACS are older age, male sex, positive
family history of coronary artery disease (CAD), the presence of peripheral arterial disease, diabe-
tes mellitus, hyperlipidaemia, hypertension, renal insufficiency, prior Ml, and prior revascularization
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[11, 14]. ACS occurs three to four times more often in men than in women below the age of 60
years, but after the age of 75, women represent the majority of patients. Women tend to present
more often with atypical symptoms [12].

[A0004] — What is the natural course of ACS?

Most patients presenting with NSTE-ACS will develop NSTEMI, and most patients presenting with
ST-elevation ACS will ultimately develop STEMI [14]. MI, whether STEMI or NSTEMI, is defined
as the presence of acute myocardial injury detected by abnormal cardiac biomarkers in the setting
of evidence of acute myocardial ischemia [92]. The treatment of Ml is time-critical as the condition
can lead to death. Overall, NSTEMI patients appear to have lower short-term mortality compared
with STEMI individuals [11, 14], while at 1- or 2-years follow up the mortality rates become com-
parable (likely due to differences in baseline characteristics, including older age and a greater pre-
valence of co-morbidities in the NSTEMI population) [14]. Patients with UA do not develop myo-
cardial necrosis and have a considerably lower risk of death [14].

Effects of the disease or health condition
[A0005] — What are the symptoms and the burden of ACS?

The main symptom of suspected ACS is chest pain. The clinical spectrum of NSTE-ACS may range
from patients free of symptoms at presentation to individuals with ongoing ischemia, electrical or
haemodynamic instability or cardiac arrest [14]. NSTE-ACS most commonly presents as a pres-
sure-type chest pain (angina) that typically occurs at rest or with minimal exertion lasting at least
10 minutes [11], or according to the ESC definition [14] over 20 minutes, radiating to the left arm
(or both arms or the right arm), neck or jaw [11, 14]. Patients with NSTE-ACS may also present
with diaphoresis, sweating, dyspnoea, nausea, abdominal pain, or syncope [11, 14]. Atypical symp-
toms include epigastric pain, indigestion-like symptoms, stabbing or pleuritic pain and isolated dys-
pnoea. Atypical symptoms appear more frequently in women, older patients over 75 years, pa-
tients with diabetes mellitus and chronic renal disease or patients with dementia [11, 14].

Likewise, the main symptom of STEMI is chest pain, including various combinations of chest, up-
per extremity, mandibular, or epigastric discomfort during exertion or at rest, or an ischaemic equiv-
alent such as dyspnoea or fatigue. Often, the discomfort is diffuse; not localized, nor positional,
nor affected by movement of the region. However, these symptoms are not specific for myocardial
ischaemia and can be observed in other conditions such as gastrointestinal, neurological, pulmo-
nary, or musculoskeletal complaints. Ml may occur with atypical symptoms such as palpitations or
cardiac arrest, or even without symptoms [92].

[A0006] — What are the consequences of ACS for society?

Ischemic heart disease (IHD) remains among the leading causes of mortality globally. In Europe,
approximately 1,800,000 persons die due to IHD yearly. This is 20 percent of all deaths in Europe,
although the variation among countries is substantial [12, 13].

While the incidence of STEMI has decreased considerably over the last decade; the rate of NSTEMI
has slightly increased [14]. The incidence rate of STEMI ranges from 43 to 144 per 100,000 per
year in the various European countries [12].
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STEMI mortality remains substantial; the inhospital mortality in the national registries in the ESC
countries varies between 4 and 12 percent, while 1-year mortality among STEMI patients in angi-
ography registries is approximately 10 percent [12].

The 28-day case mortality rate for ACS among patients in developed nations is approximately 10
percent, but varies with the severity of the disease and the treatment provided. Less than 15 to 30
percent of patients who present to the ED with nontraumatic chest pain have ACS (including Ml
and UA) [93].

Current clinical management of the disease or health condition

[A0024] — How is ACS currently diagnosed according
to published guidelines and in practice?

The most common symptom suggestive of ACS is chest pain. It is important to rapidly identify the
cause of the chest complaint to be able to promptly start appropriate therapy, as early intervention
has shown to have better outcomes [11]. The causes of chest pain can be distinguished into two
main categories: non-ischemic cardiovascular causes (aortic dissection, expanding aortic aneurysm,
pulmonary embolism etc.) and non-cardiovascular causes (pulmonary, gastrointestinal, musculo-
skeletal, psychiatric disorders, other) [11].

The primary goal of early evaluation/initial assessment (within 15 minutes after presentation) is to
confirm the diagnosis of ACS (“rule-in”) or exclude ACS as the cause of the symptoms (“rule-out”).
In the course of the risk assessment, the likelihood that the symptoms represent ACS and the like-
lihood of adverse outcomes is evaluated and patients are assigned to low, intermediate, or high
risk for ACS, based on information obtained from the patients’ medical history, physical examina-
tion, electrocardiogram (ECG) and cardiac troponins. The determination of the level of risk on ini-
tial evaluation is vital to guide patient management, including the need for additional diagnostic
testing and treatment [11].

Several scoring systems and clinical prediction algorithms have been developed for risk assess-
ment, and different guidelines have endorsed different systems. The AHA/ACC recommends for
the assessment of patients presenting to the ED with undifferentiated chest pain the TIMI risk
score, PURSUIT risk score, GRACE risk score, and the National Cardiovascular Data Registry’s
Action Registry (NCDR-ACTION registry). The Sanchis score, Vancouver rule, Heart score and
HEARTS3 score, and Hess prediction rule were developed specifically for the assessment of pa-
tients presenting with chest pain at the ED [11]. The ESC recommends the GRACE risk score or
GRACE 2.0, and the TIMI risk score [14].

Steps of the initial assessment of patients with suspected ACS

Evaluation consists of an initial physical examination and medical history, which considers factors
related to the likelihood of ACS such as age, sex, symptoms, prior history of coronary artery dis-
ease (CAD) and the number of traditional risk factors [11]. The initial physical examination focus-
es on findings that permit rapid triage and immediate diagnosis. Comorbid conditions and non-
coronary causes of chest pain or extracardiac pathologies are identified [11, 14].

The resting 12 lead ECG is an important diagnostic tool in the initial assessment of patients with
suspected ACS. Based on the ECG, the ST-segment elevation can be examined and the type of
ACS decided on: STEMI in case of persistent ST-segment elevation or NSTE-ACS in case of non-
ST-segment elevation. ECG should be done within 10 minutes of arrival to the ED or at first con-
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tact with emergency medical services in the pre-hospital setting and must be interpreted by a
qualified physician [11, 14, 15, 19, 27]. Outpatient facilities should have the capacity for ECG and
cardiac troponin measurements with immediate ED referral because STEMI, as well as NSTEMI
is a serious emergency and should be treated immediately [11]. ACS can often fail to be diag-
nosed with an initial ECG; the ECG results might be normal even when the patient has ACS. It is
therefore recommended to obtain additional 12-lead ECGs in case of persistent or recurrent symp-
toms or diagnostic uncertainty [11, 19].

Biomarkers complement the clinical assessment and 12-lead ECG in the diagnosis, risk stratifica-
tion and treatment of patients with suspected NSTE-ACS. Measurement of a biomarker, prefera-
bly high-sensitivity cardiac troponin I/T ((cTnl/cTnT) is mandatory in all patients with suspected
NSTE-ACS to help to distinguish between UA and NSTEMI. Troponin should be measured at
presentation and also later to identify a rising and/or falling pattern [14].

|. Presentation

2.ECG

3. Troponin

4. Diagnosis Non-cardiac m NSTEMI STEMI
ardiac

STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction; UA = unstable angina.

Figure 8: Initial assessment of patients with suspected ACS
Source: ESC [14]

Diagnostic algorithms (rule-in and rule-out algorithms)

Different guidelines recommend using different rule-in and rule-out algorithms for the diagnosis of
ACS based on the initial risk stratification and the type of available troponin assay. Early rule-out
protocols typically involve cardiac troponin measurements on presentation and 3 to 6 hours later
with a high-sensitivity assay [11, 15, 19]. Moreover, the ESC recommends that the Oh/3h algorithm
can be shortened to Oh/1h. The cut-off levels within the Oh/1h algorithm are assay dependent and
always have to be accompanied by a detailed clinical assessment and ECG and repeat blood
sampling if the chest pain is recurrent or ongoing [14].

The AHA/ACC recommends that additional troponin levels should be obtained beyond 6 hours
after symptom onset in patients with normal troponins on serial examination when ECG changes
and/or clinical presentation confer an intermediate or high index of suspicion for ACS. Patients with
suspected ACS and high-risk features should be referred to the ED immediately. Patients with less
severe symptoms may be considered for referral to the ED, a chest pain unit, or a facility capable
of performing adequate evaluation [11]. In patients with possible ACS and a normal ECG, normal
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cardiac troponins, and no history of CAD, it is reasonable to initially perform (without serial ECGs
and troponins) coronary computerized tomography (CT) angiography to assess coronary artery
anatomy (or rest myocardial perfusion imaging with a technetium-99m radiopharmaceutical to ex-
clude myocardial ischemia) [11]. The ESC recommends that coronary angiography should be con-
sidered in high-risk patients, while in patients with low to intermediate likelihood of NSTE-ACS, CT
coronary angiography should be considered [14]. Other life-threatening conditions presenting with
chest pain, such as aortic dissection and pulmonary embolism, may also result in elevated tropo-
nin levels and should be considered as differential diagnoses [14, 19].

Guidelines on the use of Troponin POCT

Eight CPGs met our inclusion criteria and were included in the guideline synopsis [11, 14-16, 27-
30]. Six guidelines [11, 14-16, 28, 30] were developed for the outpatient setting (ED, pre-hospital,
primary care, ambulance), one guideline was developed for disaster medicine [29], one guideline
did not specifically define the setting but states the guideline is applicable for all cardiac caregiv-
ers [27]. Two guidelines [15, 29] contain recommendations on the diagnosis of several health con-
ditions including ACS. Therefore we included this guideline in the guideline synopsis on both tro-
ponin and D-dimer POCT. One of these guidelines was developed to make recommendations if
the patients present with chest pain and this included the diagnosis of both pulmonary embolism
(PE) and ACS [15]. The other guideline was developed for disaster medicine and includes rec-
ommendations on the diagnosis of both DVT and ACS [29]. The overview of the included guide-
lines including the issuing society, the date of issue, and the summary of the recommendation and
the level of evidence/class of recommendation can be found in Table A2 in the appendix.

None of the included guidelines makes a recommendation regarding the optimal timing of testing,
and the diagnostic thresholds and pathways with the reasoning that POCTs continuously and rap-
idly improve and their performance characteristics are both assay and hospital dependent. One
guideline [16] specifically states that no recommendations can be made due to lack of or weak evi-
dence. Five guidelines only mention that POCT can be used for the measurement of cardiac tropo-
nins [11, 19, 27, 29, 30]. The German Society of General Practice and Family Medicine (DEGAM
[15] recommends not to use qualitative troponin test routinely in primary care to exclude an acute
MI and one guideline recommends the use of sensitive or high-sensitivity assays only [14]. Three
guidelines stress that the cardiac maker testing TAT should be maximum one hour [14, 27, 30].
Two guidelines come to the conclusion that if institutions cannot comply with this requirement,
POCT should be implemented [27, 30]. The National Academy of Clinical Biochemistry (NACB) [30]
suggests that troponin tests should provide not only qualitative but also quantitative information.

According to the ESC and AHA guidelines, the sensitivity of Tn-POCT is considered to be below
that of CL assays and they cannot be considered sensitive or highly-sensitive [11, 14]. On the
other hand, SIGN states that Tn-POCT licensed in the UK are equivalent in sensitivity to the 12
hour laboratory-based standard Tn assays [28]. The ESC recommends high-sensitivity assays
over less sensitive ones [14]. According to the ESC, Tn-POCT values may provide initial diagnos-
tic information, but the advantage of shorter TAT is counterbalanced by lower sensitivity, lower
diagnostic accuracy and lower NPV. Furthermore, the rigorous quantitative assay standardization
that is needed for routine diagnosis favours CL testing [11].

Primarily, clinicians should be aware of the sensitivity of the tests used for troponin evaluation in
their hospitals and cut-off point concentrations for clinical decisions [11]. The diagnostic thresholds
depend not only on the type of the assay but also on the characteristics of the reference popula-
tion (e.g. sex) [28].
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The quality appraisal of the guidelines can be found in Table A11 in the Appendix. A major limita-
tion of the guideline synopsis is that recent guidelines, published in the last three years, could not
be identified. This must be taken into consideration when relying on the conclusions of the guide-
lines as there might be a need for update especially with the rapid technological developments in
the field. Other limitations include a lack of clarity whether patients’ views and preferences were
sought, whether the guidelines were piloted among target users, missing procedures or plans for
updating the guidelines, missing monitoring/auditing criteria, and potential cost implications of ap-
plying the recommendations was often not considered. There are some methodological weakness-
es in terms of the rigour of development and missing information on editorial independence espe-
cially in two guidelines [15, 27].

[A0025] — How is ACS currently managed according to published guidelines and in practice?

The standard of care for patients who present with ACS, including those with recurrent symptoms,
ischemic ECG changes, or positive cardiac troponins, is admission to hospital. The primary focus
in the first 12 hours is the immediate relief of ischemia and the prevention of Ml and eventually
death. Patients undergo continuous ECG rhythm monitoring and observation for recurrent ische-
mia [11]. Patients with suspected ACS in the ambulance are assessed in the pre-hospital envi-
ronment and receive treatment prior to admission to hospital, which may include administration of
dual antiplatelet therapy [28].

Two treatment pathways are available for patients with NSTE-ACS: the invasive strategy triages
patients to an invasive diagnostic evaluation (i.e., coronary angiography). The initial ischemia-
guided strategy requires an invasive evaluation of only those who fail to respond to medical ther-
apy, have objective evidence of ischemia, or have clinical indicators of very high prognostic risk.
In both strategies, patients should receive anti-ischemic and antithrombotic medical therapy [11].

STEMI is a serious emergency and should be treated with immediate reperfusion. Primary PCl is
the preferred reperfusion strategy within 12 hours of symptom onset, provided it can be performed
120min from STEMI diagnosis by an experienced team [12].

Target population
[A0007] — What is the target population of this assessment?

The target population for the use of Tn-POCT is adult patients presenting with signs and symp-
toms of MI. Troponin tests can spare the referral of patients to an inpatient unit in cases where
there are no ischemic ECG changes, if there is clinical ambiguity, and if symptoms last for more
than 12 hours [15].

[A0023] — How many people belong to the target population?

ACS is estimated to have an annual incidence rate of over 780,000 cases in the United States.
Approximately 70% of these have NSTE-ACS [11]. While the incidence of STEMI has decreased
appreciably over the last decade, the rate of NSTEMI has slightly increased [14].

In Europe, approximately 1,800,000 persons die due to IHD yearly. The incidence cases of IHD
accounted for around 5,5 million in 2015 in Europe [13].
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[A0011] — How much are the technologies utilized?

All patients who present to the ED with symptoms suspicious of cardiac ischaemia should be eval-
uated with cardiac biomarkers as part of the initial evaluation [16]. Cardiac specific troponin is the
most widely utilized diagnostic biomarker for myocardial infarction and is the preferred laboratory
test. (LOE 1) [16]. In the general practitioner (GP) praxis (according to the DEGAM guideline), the
measurement of the cardiac troponin is only useful in clinically ambiguous cases when the symp-
tom onset exceeds 12 hours [15].

5.3 Results D-dimer POCT

Overview of the disease or health condition
[A0002] — What is venous thromboembolism (VTE) in the scope of this assessment?

Venous thromboembolism (VTE) is a condition in which a blood clot (a thrombus) forms in a vein
and then dislocates to travel in the blood (an embolus). A venous thrombus most commonly occurs
in the deep veins of the legs or pelvis; this is then called a DVT. Blood flow through the affected
vein can be limited by the clot, and it can cause swelling and pain in the leg. If it dislodges and
travels to the lungs (to the pulmonary arteries), it is called a pulmonary embolism (PE), which in
some cases may be fatal. VTE as a term includes both DVT and PE [18].

[A0003] — What are the known risk factors for VTE?

There are a number of environmental (also known as temporary or setting-related) as well as genet-
ic (also called as permanent or patient-related) risk factors for VTE. These can also be grouped
into strong, moderate and weak categories. Strong predisposing risk factors are (odds ratio >10):
fracture of the lower limb, hospitalisation for atrial fibrillation or heart failure within the last 3 months,
hip or knee replacement, major trauma, myocardial infarction within the last 3 months, previous
VTE, spinal cord injury. Moderate risk factors (odds ratio 2-9): arthroscopic knee surgery, auto-
immune diseases, blood transfusion, central venous iliness, chemotherapy, congestive heart or
respiratory failure, erythropoiesis-stimulating agents, hormone replacement therapy, in vitro fertili-
zation, infection (especially pneumonia, HIV, urinary tract infection), inflammatory bowel disease,
cancer, oral contraceptive therapy, paralytic stroke, postpartum period, superficial vein thrombosis,
thrombophilia. Weak risk factors (odds ratio <2): bed rest longer than three days, diabetes mellitus,
hypertension, immobility due to sitting e.g. due to prolonged air or car travel, increasing age, obe-
sity, pregnancy, laparoscopic surgery and varicose veins [17].

[A0004] — What is the natural course of VTE?

VTE may be fatal in the acute phase or lead to chronic disease and disability. Acute PE is the
most serious clinical presentation of VTE and is often the consequence of undiagnosed and/or un-
treated DVT [17]. Non-fatal VTE can cause serious longer-term conditions such as post-thrombotic
syndrome (PTS) and chronic thromboembolic pulmonary hypertension (CTEPH). PTS is a chronic
condition that may develop after DVT due to damage to the deep veins and their valves. It affects
20%-40% of patients after DVT of the lower limb, can be debilitating to patients, and have a signif-
icant impact on quality of life (QoL). CTEPH is less common and is caused by obstruction of the
pulmonary arteries due to PE. This puts excessive pressure on the heart which can be harmful to
some patients, causing heart failure [18]. The incidence of CTEPH after PE is currently estimated at
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approximately 1.5% (with a wide range reported by mostly small-cohort studies), with most cases
appearing within 24 months of the index event [17].

VTE can be recurrent. The rate of recurrence is highest during the first two weeks and declines
thereafter. The risk of recurrence is predicted to be higher in the early period if the patient has
active cancer or fails to rapidly achieve therapeutic levels of anticoagulation. The frequency of
recurrence does not appear to depend on the clinical presentation (DVT or PE) of the first event,
but recurrent VTE is likely to occur in the same clinical form as the index episode. Recurrence is
more frequent after multiple VTE episodes as opposed to a single event, and after unprovoked
VTE as opposed to if the patient is exposed to temporary (setting-related) risk factors, particularly
surgery. It is also more frequent in women who continue hormone intake after a VTE episode and
in patients who have had PE or proximal vein thrombosis compared to calf vein thrombosis. Ele-
vated D-dimer levels also indicate an increased risk of recurrence [17].

Effects of the disease or health condition
[A0005] — What are the symptoms and the burden of VTE for the patient?

Clinical signs and symptoms of VTE are non-specific and often asymptomatic.

o DVT: if it is symptomatic, the most common symptoms are leg pain and/or swelling, redness
and warmth in the leg.

e PE: it may be completely asymptomatic and may be discovered incidentally during diagnos-
tic work-up for another disease or at autopsy. If PE is symptomatic, it is suspected in case
of the following symptoms and signs: dyspnoea, chest pain, pre-syncope or syncope, fever,
cough, unilateral leg pain, signs of DVT, tachypnoea, tachycardia, hypoxia, pyrexia, elevated
jugular venous pressure, gallop rhythm, systemic hypotension, cardiogenic shock, widely split
second heart sound, tricuspid regurgitant murmur, pleural rub and haemoptysis [17, 18].
Fatal PE is very often underdiagnosed, because of the non-specificity of symptoms and
signs prior to death, which may be attributed to myocardial infarction, pneumonia, or other
pathology [19].

VTE may be fatal. Non-fatal VTE may affect the patients’ long-term QoL and functional capacity
[42]. VTE has high mortality when untreated but the treatment also carries risks, principally haem-
orrhage [19].

[A0006] — What are the consequences of VTE for society?

VTE is likely to be an escalating public health problem due to the prominence of age as a risk
factor and the increasing age of the population [19]. Patients older than 40 years are at increased
risk and risk doubles with each decade. Hence an increasing number of patients are expected to
be diagnosed and treated to avoid fatal PE [17]. In six European countries with a total population
of 454,4 million, more than 370,000 deaths were related to VTE in 2004. Of these patients, 34%
died suddenly or within a few hours of the acute event, before therapy could be started or before
therapy took effect. Of the other patients, death resulted from acute PE that was diagnosed after
death in 59% and only 7% of patients who died early were correctly diagnosed with PE before
death [43].
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Current clinical management of the disease or health condition

[A0024] — How is VTE currently diagnosed according
to published guidelines and in practice?

The diagnostic algorithms differ for DVT and PE, hence they are presented separately.

A
1.

Deep vein thrombosis (DVT)

The initial step if patients present with signs and symptoms suggestive of DVT is to assess the
patients for their pre-test probability, i.e. the likelihood that they have DVT using a clinical prob-
ability score (also known as pre-test probability score or clinical prediction rule). Patients are
stratified into different risk categories to help to choose the most appropriate diagnostic and
treatment pathway. The most commonly used clinical probability score is the Wells score, which
has several versions: the original, an updated and its simplified versions [17]. The original Wells
score used three levels of risk: low, intermediate and high. The updated Wells score uses only
two risk categories: DVT likely or DVT unlikely [18]. The simplified versions aim to facilitate
adoption into clinical practice [17]. Obtaining general medical history and physical examination
is part of the scoring process. It is also important to look for alternative diagnoses which would
explain the symptoms. If DVT can be ruled out at this stage, additional, more costly tests and
radiation exposure can be avoided [17, 18]. It is recommended by the National Clinical Guide-
line Centre (NCGC) [18] to use the two-level scoring system because it reduces the risk of con-
fusion as to what to do with the moderate risk category patients. Physicians have to be trained
how to complete the score, especially the item on “alternative diagnosis as likely as DVT” [18].

Measurement of the D-dimer level in the blood has a role in the exclusion of DVT in oligosymp-
tomatic patients as a negative D-dimer assay implies that thrombosis is not occurring. On the
other hand, a positive test can indicate not only thrombosis but also other causes, such as liver
diseases, inflammation, malignancy, pregnancy, trauma, and recent surgery. With the change of
the three-level scoring to the two-level scoring, the patients in the unlikely group can be more
safely ruled out when the pre-test probability is combined with D-dimer testing [18].

Ultrasound is a non-invasive imaging modality which has high sensitivity and specificity for
proximal DVT. However, ultrasound does not identify calf vein DVT reliably. Compression ul-
trasound uses a gentle probe pressure to try and compress the vascular lumen. If no residual
lumen is observed the vein is considered to be fully compressible, indicating the absence of
DVT. Duplex ultrasound is similar but a Doppler signal is used to determine blood flow charac-
teristics. If the phasic pattern of venous blood flow is absent venous outflow obstruction is di-
agnosed [18].

Different guidelines propose different diagnostic workup based on the pre-test probability of pa-
tients. NCGC recommends the following algorithm (see Figure 9).

e Pre-test probability unlikely (low to moderate clinical probability): D-dimer should be tested.
If the test is positive, a proximal leg vein ultrasound should be done within 4 hours of being
requested. If the ultrasound cannot be done within 4 hours, parenteral anticoagulant should
be taken in 24-hour doses and a proximal leg vein ultrasound should be done within the 24
hours. If the ultrasound is negative, alternative diagnoses should be considered.

o Pre-test probability likely (high clinical probability): there are two possibilities, depending on
if a proximal leg vein ultrasound is available within 4 hours.

o If a proximal leg vein ultrasound is available, it should be done within 4 hours of being
requested. If the result is negative D-dimer should be tested additionally.
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o If a proximal leg vein ultrasound is not available, D-dimer should be tested immediately
and 24 hours dose parenteral anticoagulant should be given. A proximal leg vein ul-
trasound should be done within 24 hours of being requested.

If the D-dimer test is positive and the ultrasound is negative, the ultrasound should be re-
peated within 6-8 days. If the ultrasound and the D-dimer test are negative, or a repeated
ultrasound is negative, an alternative diagnosis should be considered [18].

Patient with signs or symptoms of DVT

'

Other causes excluded by assessment of general medical history and physical examination

DVT suspected

!

17[ Two-level DVT Wells score ]—l

[ DVT likely (2 2 points) ] [ DVT unlikely (s 1 point }
v
Is a proximal leg vein ultrasound i ot
Yes scan available within 4 hours of No
l beina reauested? l
v N Yes 4[ Was the D-dimer test positive? ]7 No
Proximal leg vein D-dimer test l
ultrasound scan
J/
v Interim 24-hour dose of parenteral Is a proximal leg vein ultrasound
Was the proximal ) anticoaaulant 5 scgn available within 4 hours of
leg vein ultrasound being requested?
scan positive? Proximal leg vein ultrasound scan I
) within 24 hours of beina reauested | No
I
No ‘ p 4
Yes Was the proximal leg Interim 24-hour dose of
vein ultrasound scan parenteral anticoagulant
D-dimer test positive? Offer proximal | *
I (nssound v
No Yes scan Proximal leg vein
¢ ultrasound scan within 24
| Wasthe D-dimer L hours of beina reauested
. test positive?
Diagnose
DVT and v I | v
es
treat Mo Was the proximal leg vein ultrasound scan
positive?
Repeat proximal leg
vein ultrasound scan 6— |
8 days later Yes No
Was th l | . l
as the repeat proxima )
leg vein ultrasound scan Diagnose DVT and treat
positive?
No
Yes * \4 v v

Advise the patient it is not likely they have DVT. Discuss with them the signs and symptoms of
DVT, and when and where to seek further medical help. Take into consideration alternative
diaanoses.

Figure 9: Diagnosis algorithm DVT [18]
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SIGN and AWMF recommend that the D-dimer level should only be measured in patients with low
or moderate clinical probability (or PE or DVT unlikely) only. In patients with a high clinical proba-
bility (PE or DVT likely), D-dimer should not be measured before imaging to exclude VTE, but pa-
tients should proceed immediately to imaging. A normal D-dimer test result does not safely exclude
VTE, and therefore it has no value in this group. Patients with low or moderate clinical probability
should be tested for D-dimer and if the test is positive, the patients should proceed to imaging. If
the test is negative, the patients should be informed that VTE might be diagnosed in the upcoming
three months, but no further thrombosis diagnosis is required [19, 38].

One guideline [41] recommends a slightly different algorithm. The difference is partly due to the fact
that the three-level categories are used instead of the two-levels and that the type of the available
D-dimer test is taken into consideration instead of the availability of ultrasound within 4 hours.

o If a highly sensitive D-dimer test is available, the first step in both the low- and moderate-risk
categories is to test the D-dimer level.

o If the test result is positive, the next step is to carry out an ultrasound scan.
If the ultrasound is negative, a repeated ultrasound is suggested.

o If the test result is negative, clinical follow up is recommended.

¢ If only moderately sensitive D-dimer test is available, it is recommended to use it as first-line
diagnostic tool only for the testing of low-risk patients.

o If the test result is positive, the patients should proceed to an ultrasound scan.
o If the test result is negative, clinical follow up is suggested.

In the moderate-risk category ultrasound is the first-line diagnostic tool. If the ultrasound is
negative, D-dimer should be tested and if the test result is positive, ultrasound should be
repeated. If the D-dimer test result is negative, clinical follow-up is recommended.

B. Pulmonary embolism (PE)

1. The initial step in the diagnosis of a patient presenting with signs and symptoms of PE is to as-
sess the likelihood of having a PE. A number of clinical prediction scores have been developed
to assess it, based on the signs, symptoms and the medical history of the patient. As clinical
judgements lack standardization; several clinical prediction rules are in use, of which the most
frequently used are the Wells score, the Geneva score and the Charlotte rule. The updated
Wells score uses two-levels (PE likely, PE unlikely) instead of the original three levels (high,
moderate and low risk). PE is likely if the score is greater than 4, PE is unlikely if the score is 4
or less. The Geneva score is based on risk factors and findings of a chest X-ray and arterial
blood gases. The Charlotte rule stratifies patients into low and high-risk categories. The major
difference compared to other scoring systems is that the Charlotte scoring system does not con-
sider active cancer or a previous history of VTE a risk for developing PE [18].

2. D-dimer testing is combined with the clinical prediction scores to achieve additional diagnostic
predictive value. The specificity of D-dimer for PE is poor, although the NPV is high [18].

3. Ventilation-perfusion (V/Q) scan consists of two parts; both involve the use of radioisotopes. In
the ventilation part the patient breaths in isotopes; in the perfusion part the patient receives in-
travenous isotope injection. Thereafter it is detected with imaging where the isotope has gone
into the lungs. This allows for the identification of areas that are ventilated but not perfused [18].

4. Computed tomography pulmonary angiography (CTPA) involves an intravenous contrast agent
given to the patient and a CT of the chest afterwards. The advantage is that the CT cannot only
detect pulmonary emboli but also other disorders that can be the cause of the patients’ symp-
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toms. The disadvantage is that the radiation is higher as compared to the V/Q scan [18]. CT
angiography can confirm PE when it shows a clot at least at the segmental level of the pulmo-
nary arterial tree [17].

It is recognized in the various guidelines that the diagnostic approach to suspected PE may vary,
depending on the availability of, and expertise in, specific tests in various hospitals and clinical set-
tings and depending on the risk score for developing PE. It needs to be mentioned that both the
ESC guideline [17] and the NCGC guideline [18] refer to the ED setting only. It is emphasized in
all included guidelines that D-dimer should be measured only after the prior estimation of clinical
probability and that a pre-test probability score alone is not enough to rule out PE [17-19, 38-42].
The ESC differentiates suspected PE with hypotension (high-risk of PE) and without shock and
hypotension (not high-risk of PE). After this initial risk stratification, the clinical probability is as-
sessed again to distinguish between low or intermediate (PE unlikely) and high clinical probabili-
ties (PE likely). NCGC distinguishes based on the two-level Wells score (PE likely or PE unlikely).
In all guidelines, the assessment of the D-dimer level is only applicable in patients who have low
or intermediate clinical probability or PE unlikely [17-19, 38-42].

e Low or intermediate clinical probability or PE unlikely: a D-dimer test should be done imme-
diately and if the result is positive either an immediate CTPA should be done, or if it is not
available immediately, anticoagulation therapy should be started immediately and CTPA
should be carried out later [17, 18]. In patients with unlikely PE score and a negative D-
dimer or a positive D-dimer with a negative CTPA, an alternative diagnosis should be con-
sidered [18, 38]. The type of D-dimer test should preferably be highly sensitive [17, 40]. The
ESC recommends that in low clinical probability patients, a highly, as well as a moderately,
sensitive assay can be used [17].

¢ High clinical probability or PE likely (also suspected PE with shock or hypotension): the first-
line diagnostic tools is CTPA (if CTPA is not available, ECG is first line) [17, 18]. If CTPA
cannot be done instantly, immediate parenteral anticoagulation followed by CTPA later
should be given. If the CTPA is negative, a proximal leg vein ultrasound should be consid-
ered [18]. In the PE-likely patient population, D-dimer has a low NPV, therefore D-dimer test
is not recommended for them [17, 38]. It is also less useful in hospitalized patients because
the number needed to test to obtain a clinically relevant negative result is high [17].

The NCGC diagnostic algorithm provides a good overview of this process (see Figure 10).

The use of combinations of clinical decision rules (CDRs) and D-dimer is generally applicable to
ambulatory, non-hospitalised patients presenting with suggestive symptoms or signs of VTE; it
should not be applied to the investigation of hospitalised patients, cancer patients, post-surgical
patients and pregnant women in whom false-positive tests are more common and among whom
initial investigation should be appropriate imaging [19].

The specificity, as well as the sensitivity of the assays, should be considered when making rec-
ommendations on their use and their application in the diagnostic algorithms.

e The specificity of D-dimer decreases steadily with age, to almost 10% in patients over 80
years. Evidence suggests using age-adjusted cut-offs to improve the performance of D-dimer
testing in the elderly. In a meta-analysis referenced in the ESC guideline [17], age-adjusted
cut-off values (age x 10 mg/L above 50 years) allowed increasing specificity from 34-46%
while retaining a sensitivity above 97% [17].

e The sensitivity of the assay is affected by the duration of symptoms and the use of antico-
agulants [19, 41]. The sensitivity of the D-dimer test is reduced if the duration of symptoms
or signs exceeds 2 or 3 days prior to the test or with the use of heparin before testing [41].
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assess the suitability of V/Q SPECTT or, if not available, V/Q planar scan, as an alternative to CTPA.
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Figure 10: Diagnostic algorithm PE [18]

Guidelines on the use of D-dimer POCT

Ten guidelines[15, 18, 19, 29, 38-43] met our inclusion criteria and included some form of recom-
mendation or mention of D-dimer POCT. The overview of the included guidelines includes the issu-
ing society, the date of issue, and the summary of the recommendation and the level of evidence/
class of recommendation and can be found in Table A3 in the appendix. Not all of the guidelines
cover both DVT and PE. Three guidelines cover only PE [15, 40, 43], one guideline covers only
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DVT [41], whilst four guidelines include recommendations both on PE and DVT [18, 19, 38, 42].
Two guidelines [15, 29] contain recommendations on the diagnosis of several health conditions in-
cluding ACS. Therefore we included this guideline in the guideline synopsis on both troponin and
D-dimer POCT. One of these guidelines was developed to make recommendations if the patients
present with chest pain, which can include the diagnosis of both PE and ACS [15]. The other guide-
line was developed specifically for unusual conditions such as natural disasters and cardiovascu-
lar care and includes recommendations on the diagnosis of both DVT and ACS in these unusual
conditions [29].

Different guidelines come to different conclusions regarding the use of these assays. Eight guide-
lines conclude that POCT can be used to exclude suspected PE or DVT [18, 19, 29, 38, 39, 41-
43]. One guideline conclude that no recommendations can be made in terms of the use of POCT
due to lack of or weak evidence [40]. Finally, one guideline makes recommendation for the inpatient
setting and does not recommend using manual qualitative or semi-quantitative tests that are of-
fered in doctors’ offices [15].

Four guidelines highlight the importance of the type of assay chosen as different assays have differ-
ent characteristics (sensitivities and specificities) and therefore require differing recommendations
[15, 18, 40, 41]. Five guidelines[19, 38, 39, 41, 43] recommend the use of POCT only in low-risk
patients (or PE-unlikely patients); one of these guidelines explicitly states that it is not recommend-
ed for moderate or high-risk pre-test probability patients [41]. One guideline makes recommenda-
tion indirectly on the use of D-dimer POCT, stating that there is no need for ultrasound imaging if
D-dimer level can be determined with POCT [29]. Only three guidelines [19, 29, 40] indicate the
level of evidence and/or class of recommendations. The quality appraisal of the guidelines can be
found in Table A14. A major limitation of the guideline synopsis is that only one recent guideline
[43], published in the last three years, could be identified. This must be taken into consideration
when relying on the conclusions of the guidelines as there might be a need for an update especially
given rapid technological developments in the field. Furthermore, there is little evidence from the
primary care setting. Additionally, the guidelines used various terms to distinguish D-dimer test,
such as qualitative, semi-quantitative and quantitative D-dimer assays, rapid D-dimer tests, high-
ly-sensitive, moderate- and low-sensitivity assays, but failed to specify which tests are considered
POCT based on these categories. The main focus of some guidelines was on the treatment, pre-
vention or other diagnostic forms of VTE; here D-dimer testing is only mentioned and described
briefly.

[A0025] — How is VTE currently managed according to published guidelines and in practice?

The current standard practice for the treatment of VTE is anticoagulation. These drugs “thin” the
blood and prevent further clotting. There is a wide variation in practice, but patients are usually
given a brief course of heparin treatment initially, while they start on a 3—6-month course of warfa-
rin. Patients who have had recurrent VTE or who are at high risk of recurrence may be given in-
definite treatment with anticoagulants to prevent further VTE episodes. However, anticoagulation
treatment carries the risk of bleeding and requires the patient to have regular monitoring blood
tests. In addition, there is a wide variation in practice regarding when to test for thrombophilia after
VTE and controversy as to how thrombophilia should be managed if it is found on testing [18].

There is also the potential to dissolve the clots using drugs termed thrombolytics which can be used
both for DVT and PE. Dissolving the clots in the pulmonary arteries may reduce the risk of fatal
PE and longer-term problems with CTEPH. In the case of DVT, thrombolysis may reduce the risk
of fatal PE and PTS. However, the use of thrombolytics may cause side-effects such as bleeding
and guidance is needed as to which patients may benefit from their use [18].
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Target population
[A0007] — What is the target population of this assessment?

The target population for the use of D-dimer POCT is adult patients at low to moderate risk for
presenting with DVT or PE according to the three-level Wells score or PE or DVT unlikely accord-
ing to the two-level Wells score. Specific high-risk groups, such as pregnant women are excluded
from the analysis. In these selected patients, a negative D-dimer combined with the low pre-test
probability score can safely rule out DVT and PE and therefore could reduce the need for further
imaging and other diagnostics [18].

[A0023] — How many people belong to the target population?

VTE is the third most frequent cardiovascular disease. The overall annual incidence is 100-200
per 100,000 inhabitants in Europe [17]. DVT presents with clinical symptoms in about 1 per 1,000
people per year in the general population [19]. The estimated number of deaths due to VTE in the
EU in 2004 was over 500,000 [18]. 34% of the deaths were due to sudden fatal PE, whereas 59%
were due to PE that remained undiagnosed. Only 7% of the deaths were formerly diagnosed with
PE before death [17]. In the United States, it is estimated that 650,000 to 900,000 individuals have
acute PE each year of which 200,000 are fatal [40].

[A0011] — How much are the technologies utilized?

The standard diagnostic workup for DVT includes imaging. However, the costs of imaging modali-
ties and the increasing number of negative tests has led to a reconsideration of the diagnostic
strategies. In some patients there is no need for diagnostic imaging to exclude the disease; the
diagnostic workup relies only on the information from the clinical history and examination (pre-test
probability assessment), complemented by the D-dimer test results [18]. According to a Dutch pri-
mary care study referenced by the ESC guideline, PE could be ruled out in 46 percent of low-risk
patients with suspected PE without proceeding to imaging tests (with a failure rate of 1.5 percent)
[43].
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6 CLINICAL EFFECTIVENESS (EFF) AND SAFETY (SAF)

6.1 Research questions

Element ID | Research question

D0001 What is the expected beneficial effect of the technology on mortality?

D0026 How does the technology modify the effectiveness of subsequent interventions?

D0032 How does the test-treatment intervention modify the magnitude
and frequency of morbidity?

D0016 How does the use of the technology affect activities of daily living?

D0012 What is the effect of the technology on generic health-related quality of life?

D0013 What is the effect of the technology on disease-specific quality of life?

D0030 Does the knowledge of the test result affect the patient’s non-health-related
quality of life?

D0017 Were patients satisfied with the technology?

D0024 Is there an effective treatment for the condition the test is detecting?

D1001 What is the accuracy of the test against the reference standard?

D1002 How does the test compare to other optional tests in terms of accuracy measures?

D1003 What is the reference standard and how likely does it classify ‘the target
condition correctly?

D1004 What are the requirements for accuracy in the context the technology will be used?

D1005 What is the optimal threshold value in this context?

D1006 Does the test reliably rule in or rule out the target condition?

D1007 How does test accuracy vary in different settings?

D1008 What is known about the intra- and inter-observer variation in test interpretation?

D1019 Is there evidence that the replacing test is more specific or safer than the old one?

C0006 What are the consequences of false positive, false negative and incidental
findings generated by using the technology from the viewpoint of patient safety?

C0008 How safe is the technology in relation to the comparator(s)?

C0002 Are the harms related to applying the technology?

C0004 How does the frequency or severity of harms change over time ‘or in different
settings?

C0005 What are the susceptible patient groups that are more likely to be harmed
through the use of the technology?

Co0007 Are the technology and comparator(s) associated with user-dependent harms?

B0010 What kind of data/records and/or registry is needed to monitor the use
of the technology and the comparator?

D0020 Does use of the test lead to improved detection of the condition?

D0021 How does use of the test change physicians’ management decisions?

D0010 How does the technology modify the need for hospitalisation?
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The results will be reported — if possible — according to the setting: primary and community care or
emergency medicine. The latter was split into ED [94] and pre-hospital emergency medicine (PHEM)
that includes the ambulance emergency transport [95]. It needs to be highlighted that we expected
that PHEM has no access, and primary or community care were also unlikely to have, access to a
CL. The ED, on the contrary, is highly likely to have access to a CL.

6.2 Results for the use of Tn-POCT

Included studies

For the evaluation of the effectiveness of implementing Tn-POCT, two systematic reviews were
included [25, 26]. One systematic review [25] from the CADTH evaluated, inter alia, the DTA and
clinical utility of Tn-POCT in different settings.

The systematic search of the included systematic reviews covered the periods up until 2014 [26]
and 2016 [25] respectively. As a result, an update search was conducted but we could not identify
any additional primary studies for the update of these systematic reviews in the time period be-
tween 2016 and 2019 (see 3.4 Study selection).

The two systematic reviews [25, 26] consisted of a combined total of 42 primary studies. The
CADTH report [25] identified 41 primary studies. Of these, nine studies investigated the DTA of
Tn-POCT and 30 studies assessed clinical utility. Further two studies were included that investi-
gated both DTA and clinical utility. The other included systematic review [26] identified two studies
in the primary care settings, one of which was also included in the CADTH report [25].

The total number of patients was not reported by the CADTH report [25] and was 545 in the other
systematic review [26].

Settings & outcomes measured

Evidence in the CADTH report [25] relating to the effects of Tn-POCT (clinical utility) consisted of
seven randomised controlled trials (RCTs) and 25 observational studies.

The setting of these studies was dominated by the ED, with 21 included studies. Furthermore, the
review identified three studies with a pre-hospital or ambulance setting and one study in primary
health care centres and remote centres respectively. Besides, the CADTH report [25] included four
studies conducted in coronary care units, a setting that is beyond the scope of this EUnetHTA as-
sessment and was therefore excluded. Similarly, one study in the review looked at staff satisfac-
tion that was not defined as a patient-relevant outcome in this assessment. The results of these
studies will not be presented and, hence, the reader is referred to the original publication [25] for a
detailed description of these results. The other included systematic review [26] focused only on
primary care settings and included two prospective comparative cohort studies for Tn-POCT.

We selected mortality/morbidity, QoL as well as impact on patient management as relevant out-
comes. For patient management, nine sub-categories of outcomes were identified: number of hos-
pital admissions, treatment initiation, referral rates (RR), door-to-needle time (DNT), turnaround
time (TAT), time to discharge (TTD), length of stay (LOS), further diagnostic testing, and time to
clinical decision (TCD).
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Methodological Quality/RoB assessment

The systematic reviews reached a moderate [26] and high [25] quality according to the AMSTAR-
2 assessment respectively (see Table A10 in the appendix).

The methodological quality of the included studies was assessed using QUADAS-2 (diagnostic
studies) in both systematic reviews for DTA studies [25, 26]. For RCTs, one systematic review used
the Cochrane Risk of Bias tool [26] and the other systematic review used the Downs and Black
checklist [25]. An overall score of the risk of bias of included studies was absent in both systemat-
iCc reviews.

Synthesis

Both of the systematic reviews [25, 26] conducted a qualitative evidence synthesis and none of
the identified systematic reviews used a standardised tool such as GRADE [49] to grade the iden-
tified evidence across studies. One systematic review rated the available evidence as limited and
inconclusive [26] and the other systematic review also highlighted that the quality of the included
studies is limited [25].

Index tests and reference standards

Both reviews [25, 26] used diverse types of index tests and types of reference standards. Neither
of the reviews clearly described the algorithms for the diagnosis of ACS used within the primary
studies. The reader is referred to the data-extraction table (Table A4) found in the appendix for
more information.

Funding

In the CADTH report [25], it was reported that the organisation received funding from Canada’s
federal, provincial and territorial governments, with the exception of Quebec. Across all included
studies, it was stated that 22/41 studies had authors with a conflict of interest (Col) due to industry
sponsoring. The other review [26] was funded by the Netherlands Organisation for Health Research
and Development (ZonMw) but did not report the funding of the included primary studies.

Further notes

The inclusion criteria were, except for the aforementioned discrepancy regarding defined settings,
aligned with the inclusion criteria of this overview of reviews.

Mortality
[D0001] — What is the expected beneficial effect of the technology on mortality?

The CADTH report [25] found limited evidence indicating that the use of Tn-POCT does not statis-
tically change mortality compared with CL up to one year follow-up (FU) in the ED setting. The
primary studies included in the CADTH report [25] consisted of two RCTs and three observational
studies investigating the effect of implementing Tn-POCT on mortality in the ED. The two RCTs
used cTnT or cTnl testing and enrolled 487 and 2,243 patients, respectively. Both of the studies
compared POCT with CL result with one study finding a mortality rate of 0.5% and 0% respectively
(p-value not reported). The other study found mortality data of 1% in the POCT group as opposed
to 0.2% in the CL group (n. s., with p=0.142).
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The remaining mortality data in the ED setting derived from observational studies were incomple-
tely reported in the systematic review [25]. Besides, none of these observational studies compared
Tn-POCT with CL devices directly.

Further, the CADTH report [25] found limited evidence that implementing Tn-POCT would not lead
to a difference in 30-days mortality between Tn-POCT and usual care in the ambulance — a setting
where CL testing is not available. The evidence base was one RCT with 601 enrolled patients.
However, the reporting on this study was sparse”.

The other included systematic review [26] did not identify studies reporting on mortality data in
primary care settings.

[D0026] — How does the technology modify the effectiveness of subsequent interventions?

No evidence was found to answer this research question.

Morbidity
[D0032] — How does Tn-POCT modify the magnitude and frequency of morbidity?

The CADTH report [25] found evidence on the potential effect of implementing Tn-POCT on the
magnitude and frequency of morbidity in the ED. Evidence from two RCTs and two prospective
studies suggests that using Tn-POCT would not statistically change the frequency of severe ad-
verse events when compared to conventional CL testing up to one year FU.

The same systematic review [25] reported on two prospective studies elaborating on cardiac events
in the ED using cTnl or cTnT testing. Of these, one prospective study enrolled 704 patients and
compared the 30 day cardiac event rate of Tn-POCT with conventional CL Tn testing (low-risk pts:
0% (95%Cl: 0-25.9) versus 0% (95%Cl: 0-21.5), p-value NR; high-risk pts: 24.8% (95%CI: 20.1-
30.1) versus 28.6% (95%Cl: 23.4-34.4), p-value NR). The other prospective study included 1,410
patients and compared Tn-POCT with CL testing with a cardiac event rate after one year of 2.1%
(95%Cl: 1.5-3) and 2.2% (95%CI:1.6-3.1) respectively.

Additionally, the systematic review [25] reported on other adverse events (AE) and composite end-
points in the ED consisting of two RCTs using cTnT or cTnl testing. Major AE after three months
follow up was measured by one included RCT (2,243 enrolled patients) comparing Tn-POCT with
CL testing, with a rate of 3% and 2% respectively (diff. n. s., with p=0.313). CEP events'® at six
months were measured by the other RCT (487 enrolled pts), with 10.4% (Tn-POCT) and 5.4%
(CL) suffering from CEP events after six months respectively (p-value: NR).

The other identified systematic review [26] did not find evidence answering this research question
in the primary care setting.

' Data on studies within settings where CL testing is unavailable where only briefly reported narratively in text of the SR
without creating a data-extraction table for this evidence.

8 AMI, coronary revascularization, cardiac arrest, or mortality in patients with a negative first cTn testat 3 m FU
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Function
[D0016] How does the use of the technology affect activities of daily living?

No evidence was found to answer the research question.

Health-related quality of life

[D0012] — What is the effect of the technology on generic health-related quality of life?
[D0013] — What is the effect of the technology on disease-specific quality of life?
[D0030] — Does the knowledge of the test result affect the patient’s

non-health-related quality of life?

One included systematic review [25] identified evidence on the effect of implementing Tn-POCT
on QoL in the ED setting. The evidence consisted of one RCT (2,243 enrolled patients, cTnl test-
ing), comparing the QoL between Tn-POCT and CL testing and found no statistically significant
difference in the QoL scores (measured with the EQ-5D) between groups, with 0.742 and 0.759
QoL scores after one month and 0.752 and 0.759 after three months respectively (p>0.05).

The other systematic review [26] did not find any evidence regarding the effect of implementing
Tn-POCT on QoL in primary care settings.

Satisfaction
[D0017] — Were patients satisfied with the technology?

No evidence was found to answer the research question.

Test-treatment chain
[D0024] — Is there an effective treatment for the condition the test is detecting?

Effective treatment does exist for the ACS. The reader is referred to chapter 5 for a nuanced
description.

Test accuracy

Two systematic reviews assessed the test accuracy of Tn-POCT [25, 26].

[D1001] — What is the accuracy of the test against reference standard?
[D1002] — How does the test compare to other optional tests in terms of accuracy measures?
[D1003] — What is the reference standard and how likely does it classify

the target condition correctly?

The CADTH report [25] assessed the DTA and included eleven DTA studies and two companion
reports across numerous different settings. There were 16 different POCT devices with an analyt-
ical performance ranging from 0.014-0.08 mcg/L at the 99" percentile. The reference standard
was clinical adjudication (e.g., final diagnosis using laboratory data, independent adjudication by a
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cardiologist and cardiology research clinician). The reader is referred to the data extraction table
to be found in the appendix (see Table A4) and the original publication [25] for more information.

Compared with CL testing, Tn-POCT tended to have a lower sensitivity, lower NPV, higher speci-
ficity and higher positive predictive value (PPV) in this systematic review [25]. This trend was gen-
erally seen across all of the identified studies and there appeared to be no systematic differences
(e.g., depending on cTnl or cTnT). The sensitivity of Tn-POCT at admission ranged from 26% to
88% for Tn-POCT and 68% to 100% when using CL testing. The specificity for Tn-POCT ranged
from 84% to 98% as opposed to a range of 75% to 94% for CL testing. In addition, the PPV of all
included DTA studies ranged from 31% to 85% for Tn-POCT and 10%-82% for CL testing. Lastly,
the NPV was 90% to 99% for Tn-POCT and 95% to 100% for CL troponin measurements.

The other systematic review [26] included two DTA studies in primary care settings. The brand
names of the evaluated Tn-POCT devices were not reported. However, the cut-off values were
0.08ug/l and 0.03ug/l in the included studies respectively. The studies used either common prac-
tice, including follow up only or evaluation of hospital records, ECG and GP’s clinical evaluation or
telephone interviews as reference standards. The reader is referred to the data extraction table to
be found in the appendix (see Table A4) and the original publication [26] for more information. This
systematic review [26] did not identify clinical studies comparing the DTA between Tn-POCT and
CL testing in primary care settings. Yet, two non-comparative clinical studies focusing on DTA
were identified: For MI, the sensitivity was 67% and 83% in the two included studies respectively,
while the specificity was 98% and 100% respectively. The PPV was 40% in one study and 100%
in the other study. The NPV for Ml was 99% and 99.7%. For the diagnosis of Ml and UA, the sen-
sitivity in these two studies was 21% and 29% respectively, while the specificity was 98% and
100% respectively. The PPV and NPV were 100% and 94% in one study, and 40% and 96% in
the other study respectively [26].

[D1004] — What are the requirements for accuracy in the context
the technology will be used?

[D1005] — What is the optimal threshold value in this context?

No evidence was identified to answer the research questions. It appears that different troponin cut-
offs are currently used. The systematic review by CADTH [25] highlighted that different troponin
cut-offs were used in their included studies leading to variations in DTA. The CADTH report [25],
however, tried to minimise these variations by only including studies with the 99" percentile cut-off
threshold (0.014-0.08 mcg/L). The other systematic review [26] identified studies that did not clear-

ly report on whether the 99" percentile was used in their included studies, but reported on 0.03ug/L
and 0.08ug/L in their included studies respectively.

[D1006] — Does the test reliably rule in or rule out the target condition?

The reader is referred to the results on diagnostic accuracy described above.
[D1007] — How does test accuracy vary in different settings?

None of the included studies included evidence that may answer this research question. However,
in both systematic reviews [25, 26] there was a wide variability of the DTA performance.
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[D1008] — What is known about the intra- and inter-observer variation in test interpretation?

No evidence found to answer the research question.

[D1019] — Is there evidence that the replacing test is more specific or safer than the old one?

The reader is referred to D1001-D1003.

Safety

[C0006] — What are the consequences of false-positive, false-negative and
incidental findings generated by using the technology from the viewpoint of patient safety?

The potential harms of discharged patients with an acute M| was specifically reported in one sys-
tematic review [26], although the other systematic review [25] indirectly also highlighted the harm
of discharged patients with an ACS. The evidence consisted of one cohort study in the primary
care setting that reported a decrease in referrals that may increase the risk of missing out patients
with an acute Ml or UA. Two out of 178 patients in the Tn-POCT group needed — but did not re-
ceive — a referral (referral rate: 25% and 43% of patients managed by physicians using and not
using Tn-POCT respectively). However, the p-value was not reported/available.

[C0008] — How safe is the technology in relation to (the) comparator(s)?
[C0002] — Are the harms related to applying the technology?

[C0004] — How does the frequency or severity of harms change over time
or in different settings?

[C0005] — What are the susceptible patient groups that are more likely to be harmed
through the use of the technology?

[C0007] — Are the technology and comparator(s) associated with user-dependent harms?
[B0010] — What kind of data/records and/or registry is needed to monitor

the use of the technology and the comparator?

No evidence was found to answer these research question.

Change in management

[D0020] — Does the use of the test lead to improved detection of the condition?

[D0021] — How does use of the test change physicians' management decisions?

[D0010] — How does the technology modify the need for hospitalisation?

For the impact of implementing Tn-POCT on patient management, nine outcomes were selected:

number of hospital admissions, treatment initiation, RR, DNT, TAT, TTD, LOS, further diagnostic
testing, and TCD.
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Number of hospital admission

The number of hospital admissions was reported in one out of two included systematic reviews
[25]: The review identified one RCT with 601 enrolled patients, comparing Tn-POCT with usual care
in the ambulance — a setting where no CL testing is available. No difference in hospitalisation bet-
ween groups was found hereby. However, the systematic review sparsely reported on this study19.

Treatment initiation

The outcome treatment initiation was not reported in any of the included studies.

Referral rates (RR)

The RR were reported in both included systematic reviews: One cohort study was identified by both
reviews [25, 26]. This study used cTnT testing with 196 enrolled patients in the primary health care
centres where CL testing was not available. The study found a reduction of 18% (p-value not re-
ported); however, it is necessary to highlight that this study also noted that two patients were not
referred and also missed cases: one acute myocardial infarction (AMI) and one UA respectively.
As a consequence, this reduction may come at the cost of an increased risk of missing patients
with an AMI or UA.

Door-to-needle time (DNT)

The DNT was not reported in any of the included systematic reviews.

Turnaround time (TAT)

The TAT was reported in one out of two included systematic reviews [25]: The review identified
comparative evidence (Tn-POCT versus CL) in the ED setting, consisting of two RCTs and eleven
observational studies (both prospective and retrospective). The evidence derived from RCTs indi-
cates that it may reduce the TAT between 43 and 147 minutes (median). Yet, this reduction was
only statistically significant in one RCT and not reported in the other RCT. The evidence derived
from observational studies shows a reduction in all eleven studies, with a mean or median time
ranging from 18 to 93 minutes, although the p-value was only reported in 5/11 studies, with statis-
tically significant differences in these studies.

The same review [25] included an observational study investigating the use of Tn-POCT in the
ambulance by paramedics. This uncontrolled study included 928 patients and measured a median
time from symptom onset to blood sampling of 83 minutes (range: 46-167).

Time to discharge (TTD)

The outcome TTD was reported in one of the two included systematic reviews [25]: The review iden-
tified comparative evidence (Tn-POCT versus CL) in the ED setting, consisting of two RCTs (487
and 2,134 enrolled pts) and one observational study (n=4,886), using a test strategy including
c¢TnT/cTnl and Tn in combination with other biomarker testing respectively. The evidence derived
from RCTs shows a reduction in 2/2 studies, with a reduction of 5 minutes (mean; s. s., with p<0.05)
and 7 minutes (median; p-value not available) when using Tn-POCT respectively. The evidence

¥ Data on studies within settings where CL testing is unavailable were only briefly reported by the included review
(narratively without data presented in data-extraction table for this outcome).
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derived from observational studies shows a mean reduction of 26 minutes in 1/1 study (p-value
not available). However, it is to be highlighted that the observational study used multiple bio-
marker testing, which is not within the scope of this systematic review.

Additionally, further evidence for the outcome TTD was found from one of the systematic reviews
[25] in a pre-hospital setting with no access to CL testing (ambulance). One RCT was included by
the systematic review that found a reduction in TTD when comparing Tn-POCT to usual care, with
a median time of 8.8 and 9.1 hours in these groups respectively (p=0.05).

Length of stay (LOS)

The outcome LOS was reported in one of two included systematic reviews [25]: The review identi-
fied comparative evidence (Tn-POCT versus CL) in the ED setting. All of the studies tested for cTnT
or cTnl. The evidence consisted of three RCTs and two observational studies for ED® stay and
one further RCT investigating hospital stay in the ED. For the former, the evidence derived from
RCTs (487-912 enrolled pts) shows a non-statistically significant mean or median reduction in 2/3
studies (0.2-0.8h), while also a non-statistically significant median increase in 1/3 studies (0.1 h)
was notable. The two observational studies (pre-post design) measured a reduction of 1.9 hours
(mean; p-value not reported) and 2-2.7 hours (median; statistically significant). For the latter (hos-
pital stay in ED), the evidence consisting of one RCT showed a non-statistical mean reduction of
2.2 hours.

Further Testing

The outcome of further diagnostic testing was not reported in any of the included
systematic reviews.

Time fto clinical decision (TCD)

The outcome time to TCD was reported in one out of two included systematic reviews [25]: The
review identified comparative evidence (Tn-POCT versus CL) in the ED setting. The evidence con-
sisted of one RCT and one further observational study. The evidence of the RCT (cTnl testing,
2,134 enrolled pts) shows a median reduction of TCD of nine minutes when using Tn-POCT, alt-
hough the p-value was not available. The evidence of the observational study shows a reduction
of 26 minutes (mean; p-value not available). However, the observational study used multiple bio-
markers, which is not within the scope of this systematic review.

2 |n fact, the original study used the term emergency room stay, but it was judged to be the same as emergency department.
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6.3 Results for the use of D-dimer POCT
Included studies

The search and selection process identified six systematic reviews for inclusion [26, 31-35]. The
combined total number of patients from individual studies included in the reviews ranged from 199
[32] to 55,268 [34]. The publications of two primary studies [36, 37] were additionally included that
specifically considered DVT, which had not been adequately addressed in the reviews.

Settings & outcomes measured

Evidence was identified in ambulatory (primary and community) care and emergency care. Three
systematic reviews [26, 31, 33] reported on evidence in ambulatory care (primary and community
care), whilst two reviews [34, 35] restricted their review to the emergency department or hospital
emergency care settings. One further review [32] did not specify the setting and only mentioned the
outpatient setting (without further description). Two primary studies [36, 37] were further identified
that focused on primary care.

The two included primary studies took place in the Netherlands in the primary care setting and
both evaluated clinical utility and DTA outcomes. One study [36] combined D-dimer testing with a
clinical decision rule. In terms of primary endpoints, one study [37] looked at DTA and patient man-
agement (speed of testing) whilst the other study [36] considered the proportion of non-referred
patients (efficiency) and proportion of missed cases (failure rate). Age and sex distributions were
similar in both studies; in one study [36] there was some loss to follow up to note in the usual care
group (11%).

We selected mortality/morbidity, QoL as well as impact on patient management as relevant out-
comes. For patient management, nine outcomes were selected: number of hospital admissions,
treatment initiation, referral rates (RR), door-to-needle time (DNT), turnaround time (TAT), time to
discharge (TTD), length of stay (LOS), further diagnostic testing, and time to clinical decision (TCD).

Methodological Quality/RoB assessment

The included systematic reviews reached a moderate [26, 32, 35] to high [31, 33, 34] quality ac-
cording to the AMSTAR-2 assessment (see Table A12).

In terms of risk of bias, one study [37] was considered to have a moderate risk of bias for the patient
management outcomes while risk of bias of the other study [36] was rated as severe. The end-
points of mortality/morbidity, QoL and safety were not considered by either study (see Table A13).

Synthesis

Three reviews [31, 32, 34] included a meta-analysis although the combined meta-analytic results
from one of these reviews [32] could not be reported as this incorporated laboratory and POCT.
Another review [33] also conducted a primary validation of the models found in the systematic re-
view using an available dataset.

None of the identified systematic reviews used a standardised tool such as GRADE [49] to grade
the identified evidence across studies.
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Index tests and reference standards

The included studies used diverse types of D-dimer POCTs (e.g., both qualitative and quantitative)
as well as different types of reference standards. The reader is referred to the data-extraction ta-
bles for more information (see Table A5-A8).

Funding

Funding was not reported in two reviews [32, 35] and the remaining reviews were funded by the
following institutions: Netherlands Organisation for Health Research and Development (ZonMw)
[26], Dutch Heart Foundation [34], Netherlands Organisation for Scientific Research [33], Nether-
lands Heart foundation [31].

None of the included systematic reviews reported on source of funding of their included primary
studies.

One of the included primary studies [36] was funded by the Netherlands Organization for Health
Research & Development (ZonMw) and the other primary study [37] did not specifically report on
funding but stated that no direct financial support was received.

Mortality

[D0001] — What is the expected beneficial effect of the technology on mortality?

Mortality was only mentioned in one of six reviews [32]. The review included one study that re-
ported on one person who died (2%) due to VTE (despite a negative D-dimer test and low clinical
probability).

Neither of the included primary studies [36, 37] reported on mortality.

[D0026] — How does the technology modify the effectiveness of subsequent interventions?
There is no evidence that the D-dimer test has an influence on subsequent interventions for venous
thromboembolism. However, subsequent interventions (e.g. imaging) are likely to be influenced.
Morbidity

[D0032] — How does the test-treatment intervention modify the magnitude
and frequency of morbidity?

No evidence was found to answer the research question.

Function
[D0016] — How does the use of the technology affect activities of daily living?

No evidence was found to answer the research question.
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Health-related quality of life
[D0012] — What is the effect of the technology on generic health-related quality of life?

No evidence was found to answer the research question.

[D0013] — What is the effect of the technology on disease-specific quality of life?

No evidence was found to answer the research question.

[D0030] — Does the knowledge of the test result affect the patient’s
non-health-related quality of life?

No evidence was found to answer the research question.

Satisfaction
[D0017] — Were patients satisfied with the technology?

No evidence was found to answer the research question.

Test-treatment chain
[D0024] — Is there an effective treatment for the condition the test is detecting?

Effective treatment does exist. The reader is referred to chapter 5 for a nuanced description.

Test accuracy
[D1001] — What is the accuracy of the test against reference standard?

Two reviews looked at the DTA of a stand-alone D-dimer POCT [26, 31] and reported sensitivity
of 84-96%, specificity of 48-74%, PPV of 24% (only reported by one review [26]) and NPV of 96%
(only reported by [26]). Diagnostic accuracy was shown by one review [31] to vary widely depend-
ing on which POCT was used with Cardiac D-dimer showing the highest sensitivity and SimpliRED
showing the highest specificity. PPV of the stand-alone D-dimer was 24% [26] and NPV was 96%
[26]; and another review [31] did not report on these measurements.

In combination with the Wells rule, sensitivity of D-dimer was reported to be 94-95% for a cut-
off of <4 and 97% for a cut-off of <2 in one review [26], which accords with the 95- 96% observed
for the original (<4), modified (<2) and simplified (<1) Wells models reported by another review [33].
The specificity of D-dimer in combination with the Wells rule was reported in one review [26] to be
38-51% (depending on which study) for a cut-off of <4 and 32% for a cut-off of <2. Another review
[33] reported specificity rates between 49% (for the simplified Wells with a cut-off of <1) and 51%
(for the original Wells with a cut-off of <4). PPV was 21-37% for a cut-off of <4 and 20% for a cut-
off of < 2 [26] and 21% for a cut-off of <4, <2 and <1 [33]. NPV was reported to be 94-99% for a
cut-off of <4 and 99% for a cut-off of <2 [26] and 99% for all Wells cut-offs [33].

Regarding D-dimer in combination with other clinical decision rules (CDRs), one review [33]
reports on the test accuracy results of D-dimer combined with either the original revised Geneva
(cut-off of <5) or the simplified revised Geneva (cut-off of <2). This was associated with a worse
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sensitivity than the Wells rule and D-dimer combination as follows: 88% (cut-off <2) and 90% (cut-
off <2). In terms of specificity, the original revised Geneva <5 performed the worst of all test/CDR
combinations (48%) but the simplified revised Geneva <2 performed slightly better than all Wells
rules in combination with D-dimer (at 53%). The PPV of the original revised Geneva <5 scored the
worst of all the tests (20%) whilst the <2 performed the best at 21%. The NPV of the Geneva <5
was 97%, whilst for the <2 it was 97%.

Of the primary studies, one study [37] reported on diagnostic accuracy for the stand-alone POCT
Simplify and in combination with clinical decision rules. The Simplify test reached a sensitivity of
91%, which was further improved in combination with a clinical decision rule to 95% (76-100%). The
specificity was between 60.8% (stand-alone) and 62.8% (in combination with a Wells cut-off of <2).

[D1002] — How does the test compare to other optional tests in terms
of accuracy measures?

No evidence was found directly comparing the accuracy of D-dimer POCT to other ways
of diagnosing venous thromboembolism.

[D1003] — What is the reference standard and how likely does it classify
the target condition correctly?

One review [26] referred to a composite reference standard used by the included studies (noted in
a footnote to be spiral CT, ventilation-perfusion scan, pulmonary angiography, leg ultrasonography
and/or three months follow up). Another review [31] included studies either using compression ul-
trasonography, venography, impedance plethysmography or uneventful follow up (no VTE at three
months) for DVT or CT pulmonary angiography, ventilation-perfusion lung scanning, pulmonary
angiography or uneventful follow up for PE. One further review [33] refers to validation of the tests
using the AMUSE-2 cohort and a composite reference standard of all diagnostic imaging tests per-
formed at the hospital (spiral computed tomography, ventilation-perfusion scanning, pulmonary
angiography, leg ultrasonography and clinical probability assessment).

The reference standard employed by one primary study [37] was compression ultrasonography
whilst the other primary study [36] considered whether a DVT had taken place within the three
months FU.

[D1004] — What are the requirements for accuracy in the context
the technology will be used?

Among populations with a low clinical probability of PE or DVT, a test with a high NPV can be used
to rule out the presence of the disease.

[D1005] — What is the optimal threshold value in this context?

No evidence was found to answer the research question.

[D1006] — Does the test reliably rule in or rule out the target condition?

The reader is referred to the results on diagnostic accuracy described above.
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[D1007] — How does test accuracy vary in different settings?

No evidence was found to answer the research question. The reader is referred to chapter 5 for
information on different settings where D-dimer POCT may be utilised.

[D1008] — What is known about the intra- and inter-observer variation in test interpretation?

No evidence was found to answer the research question. It is worth noting that each test has its
own calibration and interpretation values.

[D1019] — Is there evidence that the replacing test is more specific or safer than the old one?

There is no alternative POCT for diagnosing VTE.

Safety

[C0006] — What are the consequences of false positive, false negative and
incidental findings generated by using the technology from the viewpoint of patient safety?

See answers below on clinical utility, in particular a reduction in the use of imaging would have
safety benefits for patients in terms of reduced radiation.

[C0008] — How safe is the technology in relation to (the) comparator(s)?
[C0002] — Are the harms related to applying the technology?

[C0004] — How does the frequency or severity of harms change over time
or in different settings?

[C0005] — What are the susceptible patient groups that are more likely to be harmed
through the use of the technology?

[C0007] — Are the technology and comparator(s) associated with user-dependent harms?
[B0010] — What kind of data/records and/or registry is needed to monitor

the use of the technology and the comparator?

No evidence was found to answer these research question.

Change-in management

[D0020] — Does the use of the test lead to improved detection of the condition?

[D0021] — How does use of the test change physicians’ management decisions?

[D0010] — How does the technology modify the need for hospitalisation?

For the impact of implementing D-dimer POCT on patient management, nine outcomes were se-

lected: number of hospital admissions, treatment initiation, RR, DNT, TAT, TTD, LOS, further diag-
nostic testing, and TCD.
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Number of hospital admissions

The outcome number of hospital admissions was reported by one review [35]: The review includ-
ed one before-after study with 462 enrolled patients that found a decrease of 13.8% after imple-
menting the D-dimer POCT in the ED. However, the review sparsely reported on the study and no
p-values were reported.

Treatment initiation

The outcome treatment initiation was not reported in any of the included studies.

Referral rates (RR)

The RR was not reported in any of the included systematic reviews. One out of two identified pri-
mary studies [36] reported on this outcome: No significant differences in patients referred, not
referred and the proportion of VTE in patients referred/not referred between the intervention and
usual care groups were found.

Door-to-needle time (DNT)

The DNT was not reported in any of the included studies.

Turnaround time (TAT)

The TAT was reported in one systematic review [35] and one primary study [37]. There was no
hard evidence on TAT although the systematic review [35] found evidence in the ED and conclud-
ed narratively (no data are shown) that there was a reduction in TAT that was reflected in reduced
LOS and clinical decision-making times and overall shorter patient journey times. The evidence
consisted of six observational studies with overall 3,279 patients. In four studies included in this
review (comparative; both prospective and retrospective) a reduction of TAT average values be-
tween 10 and 95 minutes was found when comparing the use of D-dimer POCT versus conven-
tional D-dimer testing in the ED. For the remaining studies, the review by Marquardt and Apau [35]
either did not sufficiently report on data with regard to TAT or only provide non-comparative data
respectively.

The included primary study [37] reported a faster TAT for Simplify than most of the CL tests.

Time to discharge (TTD)

The outcome TTD was not reported in any of the included studies.

Length of stay (LOS)

LOS was reported in one systematic review [35]: one before-after study, with 462 enrolled patients,
was included. The study found a non-statistically significant decrease, with a change in mean LOS
of 8.46 to 7.14 hrs before and after implementing D-dimer POCT in the ED respectively (p=0.16).

Further diagnostic testing

One review [32] reported on a study showing that in 25% of patients — those with an unlikely clinical
probability and normal D-dimer results — CT scans could be withheld.
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Time to clinical decision (TCD)

The outcome TCD was not reported in any of the included studies.

Further outcomes

In addition to the selected outcomes in this report, two reviews [33, 34] reported on efficiency, which
assesses the successful avoidance of imaging, and failure rates, which assesses the proportion of
missed cases. Results for D-dimer combined with the Wells CDR (in different versions) were simi-
lar across the two reviews: failure rates ranged between 0.9% and 1.7% and efficiency rates ranged
between 40% and 46%. For D-dimer testing combined with the two versions of the Geneva CDR,
somewhat higher failure rates of 2.7% and 3.1% but similar efficiency rates (44-48%) to D-dimer
combined with the Wells CDR were reported.
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7 EXPERT INPUT

To address country-specific context factors, experts were consulted about the potential benefit of
POCTs in the health care sector at different service provision levels (primary care, office-based
specialists in the community, emergency medicine).

All experts were asked pre-defined questions and the answers were recorded. After each consul-
tation, a summary was written and verified by the expert. In case a face-to-face consultation was
not possible, the questions were sent to the expert and directly answered in written form.

The pre-defined questions and the summary of all expert consultations can be found in Appendix 5.

7.1 Austria

In the Austrian context, three experts were consulted. Two experts with experience in an ambula-
tory care (primary or community care) setting and one expert with experience working in the ED.
Of these, two had already experience with at least one of these POCTs under evaluation.

Current use of the tests

The three clinical experts highlight that it is not quite clear how these POCT are currently used in
Austria. One expert states that these POCT devices are randomly (without a general refunding
process) used in general practice. In this context, it is highlighted that the patient or the doctor pay
the testing. Another expert stated that he may not be able to answer the question on the current
use in detail but is willing to reflect on how it may be used. The explanations of the third expert
also only reflect on the potential use of POCT in Austria.

For the use of Tn-POCT in general practice, one expert states GPs who perform acute medicine
or emergency medicine or so-called “Gemeinde- und Sprengelarzte” could justifiably have access
to troponin testing if they are far away from hospitals or centres. However, it is highlighted that Tn
testing must not be interpreted without at least clinical history, presentation and ECG reading.
Another clinical expert reflected on the Austrian system that is quite hospital-based, meaning that
the patients are usually referred to the hospital quickly where no Tn-POCT is done. The ED would
usually have access to CL testing. Another expert mentions that no quantification on the use of
Tn-POCT is possible because it is not refunded.

For the use of troponin as a diagnostics in the context of ACS, one clinical expert specifically
mentions that the current ESC guideline is to be followed [14].

For D-dimer POCT, one expert did not specifically reflect on the use of D-dimer POCT in general
practice or ED and another expert mentioned that D-Dimer is being used, but no quantification is
possible because the costs are not refunded. One further expert did not know if the D-dimer test is
used currently in office-based practices in Austria.

According to one expert, there is potentially an alternative role for D-dimer as a biomarker screen-
ing tool as it can rule out many diseases. The same expert warned that

“D-dimer is a very unspecific marker, which may also be positive due to inflammation. Even
uncomplicated infections often show positive test results. Therefore, POC D-dimer test should
have a limited availability and should be used only in selected departments in hospitals, in the
EDs and by selected community-based specialists”.
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However, one expert interprets the D-dimer test as highly valuable in general practice according
to own experience, while this expert had no experience with Tn-POCT in general practice, high-
lighting that no exclusion is possible with this test:

D-dimer: yes (s. above, (fear or symptoms of) DVT and PE rather frequent reasons for en-
counter: highly valuable in daily practice, Troponin: no — no exclusion possible, applicable after
hours after symptom onset, so rather infrequent and good chance or expiring unused (no re-
fund either).

Settings for POCT diagnostics

The first expert is somewhat sceptical to the potential benefit of using D-dimer POCT while reflect-
ing somewhat positively on the value of Tn-POCT. However, the specific settings in which these
would be beneficial are only vaguely answered:

“(...) The main aim of POCT is to rule out the disease and if the physician has a strong suspect
that the patient has the disease, the patient will be sent to the hospital, and no POCT will be
done. There is not a high risk of treating DVT later (e.g. 3 hours) if you do not do POCT, the
only risk is that the patient will get PE, but it is very unlikely. (...) Tn-POCT makes more sense
because coronary artery syndrome is a more severe disease. Nevertheless, it is unlikely that a
patient would have ACS and not present symptoms. In ACS, an ECG is done first. If the result
is clear it is not necessary to do the Tn test.”

The second clinical expert describes the use of Tn-POCT or D-dimer POCT useful depending on
the setting. Tn-POCT may, for instance, to be seen as

“(...) one helpful tool in a bigger picture, for family practice and outpatient units. CL test take
more than few hours in any extramural setting: patient at risk of DVT/PE or coronary heart dis-
ease (CHD) cannot be sent to CL, sending blood samples takes too much time: decisions
have to be made within minutes. Unavailable POCT (D-dimer) means: either admission to
hospital, or organisation of imaging: venous ultrasound also not generally refunded for outpa-
tients, so mostly angiography is performed (for: refunded): higher potential harm, no higher
benefit, invasive, painful.”

The third clinical expert highlights that it is dependent on the setting if such a test may be useful.
The blurry and unstandardized definitions make it challenging to describe the value of POCTs in
the different settings: In Austria, for example, EDs are heterogeneous, central and decentral:

“(...) Settings for these POC tests may include hospital units, such as wards, perioperative units,
intensive care units, and emergency departments, outpatient departments, specialist offices,
GP offices and mobile units, such as ambulance vehicles. These settings itself are heteroge-
neous, centralised and decentralised, some very remote. Even some hospital settings do not
have a central lab available 24/7”.

Summing up the content of all three expert consultations, the potential value of these POCT devic-
es was interpreted differently. For D-dimer POCT, for instance, one expert reflects on it positively,
while another expert does not see the point in using this POC diagnostic test. Consensus exists
regarding the potential value of Tn-POCT in settings where a CL would not be available or would
take too long to get the results. However, one expert doubts whether these settings would actually
exist in Austria (because of the hospital-based healthcare system).
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7.2 Romania

In the Romanian context four experts were consulted: one cardiologist, one emergency doctor, and
two family physicians.

Experts’ opinion on current use of the tests

All four clinicians confirmed use of rapid D-dimer and Tn tests in the emergency context, referring
mainly to the emergency hospital units, or medical centres. But these facilities use the services of
laboratories in their own structure. They mentioned the use of POCTs in Romania, but they were
not sure about the extent of their use. However the clinicians reported that these tests in POC
form are not used in the primary care or community care setting.

Experts’ opinion on the usefulness of the tests

Regarding the place of the two diagnostic tests and the thresholds that may apply, almost all con-
sulted experts said that they are useful in both diagnosis and the monitoring of patients at risk.
The utility of using troponin is underlined by one expert as follows: “These tests are useful in rapid
diagnosis of ACS, especially in the absence of electrocardiographic changes”. A limitation in using
these tests in the Romanian context might be: insufficient number of kits; overcrowding in emer-
gency rooms that might mean the emergency doctor refers the patient to another service straight
away; and insufficient training of some physicians in use and interpretation of the tests.

Experts’ experience of the tests

With regard to the experts’ experience, the cardiologist and the emergency doctor had both used
rapid D-dimer and Tn tests, whilst one of the family physicians had only used the D-dimer. They
rather used the services of laboratories in their facility structure. The physician working in the ED
of the university hospital mentioned that she has “been using both tests for about 10 years daily”
and ‘they are very useful in refuting the diagnosis, especially as about 30% of patients presenting
at the ED report chest pain”.

Experts’ opinion on relevant settings

All consulted experts agreed on potential settings where POCT diagnostics might sensibly be used.
These are mainly the Permanent Care Centres (24-hour care) where people with emergencies go
to seek health care, especially in rural remote areas. These centres arise from the agreement
among a group of family physicians in a certain area to perform on-duty calls for their patients. At
these centres, family physicians provide emergency care and patients attend them when their
family physician is off service. In the experts’ opinion, the use of these tests could potentially save
lives by enabling early diagnosis and treatment, and could potentially avoid unnecessary travel
and use of resources for patients that are clinically suspected but in fact do not have the disease.

In addition, one expert considered that these tests might be used in ambulatory cardiology offices
or even in the emergency units of small hospitals. This would give the possibility of a more accu-
rate diagnosis of acute coronary artery disease and would avoid the referral of patients to the next
level or even to university hospitals, hence reducing the burden on these services.
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All consulted experts believed that use of these tests might change referral practice, but the car-
diologist also recommended training for those who might use these tests, in order that they may
be able to interpret them correctly.

Current clinical decision rules in Romania

The Romanian Society of Cardiology has developed national guidelines based on those of the ESC.
Based on the national guidelines, each medical setting has to develop its own clinical practice pro-
tocol. In some settings these protocols are not yet developed, in other settings they exist but clini-
cians do not comply with them.

In summary, the potential value of these POCTs was considered positive by all consulted experts.
Rural areas with no access to CL testing were highlighted as particularly relevant settings, as it
was thought that use of these tests would change referral practices and release the burden on
very crowded highly specialized hospitals. If this occurs, the experts expect that it would allow for
better spending of funds and better health outcomes.
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8 DISCUSSION

This report aimed to evaluate the clinical utility/effectiveness and safety of Tn-POCT and D-dimer
POCT in patients presenting to ambulatory care (primary or community care) or emergency care
with symptoms that may indicate acute coronary syndrome, suspected deep vein thrombosis or
pulmonary embolism.

For Tn-POCT, we identified 15 relevant point of care devices for this rapid evidence synthesis. Of
these, 14 devices measure troponin quantitatively. For D-dimer POCT, eleven devices were iden-
tified, eight of which measure D-dimer quantitatively (see chapter 4). POCT devices can be classi-
fied in different ways [9] e.g., hand-held devices, fixed devices, etc., and manifest differences in
measurement methods (e.g., quantitative vs. qualitative, the sample size and analytical range), as
described in chapter 4. The exact nature of POCT products in use in the Austrian and Romanian
health care systems is unknown.

Tn-POCT

The available evidence is based on two systematic reviews [25, 26] with moderate to high certain-
ty according to AMSTAR-2. These two systematic reviews included a total of 42 primary studies,
looking at diagnostic test accuracy (10 studies) and clinical utility (30 studies). Two further studies
looked at both clinical utility and diagnostic test accuracy.

The results for diagnostic test accuracy show that there are significant inconsistencies in estimates
measured across settings as evident in the comparison of diagnostic test accuracy estimates of
the 11 studies included in the CADTH report [25] and significant limitations with the data (e.g., sole-
ly non-comparative studies in one review [26]). The comparative evidence found by the CADTH
report [25] shows that, compared with CL testing, Tn-POCT tended to have a lower sensitivity,
lower negative predictive value, higher specificity and higher positive predictive value.

Of the 32 studies in the included reviews that investigated the clinical utility of Tn-POCT, seven
were randomised controlled trials. The evidence was insufficient to show non-inferiority in compar-
ison to CL testing when implementing Tn-POCT if CL testing is onsite or readily available (e.g., in
the emergency department). The evidence is also insufficient to clearly show superiority when com-
pared to usual care in settings without or with delayed CL testing (e.g., certain ambulatory care
settings, pre-hospital emergency medicine).

In the emergency department setting, evidence from the CADTH report [25] showed some limited
evidence that implementing Tn-POCT in the emergency department reduces turnaround time (a
reduction was reported in 2 RCTs), time to clinical decision (reduction shown in 2 RCTs & 1 ob-
servational study), and length of stay (reduction shown in 3 RCTs and 2 observational studies, but
an increase was reported in 1 RCT). Furthermore, the use of Tn-POCT did not statistically signifi-
cantly influence mortality (results reported in 2 RCTs and 3 observational studies) or adverse events
(results reported in 2 RCTs and 2 observational studies) compared with CL testing for a follow up
of up to one year. Additionally, quality of life was also not statistically significantly different after up
to three months of follow-up (1 RCT reported on this outcome). However, overall the evidence is
insufficient to clearly show non-inferiority of Tn-POCT in comparison to CL testing, also in light of
the poorer sensitivity and lower negative predictive value as shown above [25].

In ambulatory (primary and community) care, insufficient evidence was found indicating superiority
of using a pathway with Tn-POCT compared to usual care (without Tn-POCT) based on the se-
lected clinical utility outcomes: evidence based on one cohort study that was identified by both of
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the included systematic reviews [25, 26] suggests that implementing Tn-POCT may reduce the
referral rates but potentially with an increased risk of missing out on acute myocardial infarction or
unstable angina. No evidence was found to conclude that implementing Tn-POCT has a beneficial
or harmful effect on mortality/morbidity or health-related quality of life.

In pre-hospital emergency medicine, there is also insufficient evidence indicating superiority of us-
ing a pathway with Tn-POCT compared to usual care (without Tn-POCT) in the ambulance trans-
port: The CADTH report [25] found evidence consisting of one RCT showing no difference in hos-
pital admissions and a non-statistical reduction of time from first medical contact to discharge from
emergency department or admission to hospital whilst one non-comparative observational study
showed a median turnaround time of 83 minutes (range: 46-187). Concerning mortality, the CADTH
report [25] found evidence consisting of one RCT showing no difference in death in the following
30 days, but no further information was reported (e.g., exact survival rates or p-values). No evi-
dence was found with regard to the potential effect of implementing Tn-POCT on quality of life.

The results of the guideline synopsis highlight a potential scenario for the use of Tn-POCT: Two
out of eight included clinical practice guidelines recommend using Tn-POCT if a turnaround time
of 60 minutes cannot be met [27, 30]. It appears that these two guideline recommendations in
favour of using Tn-POCTs if a rapid turnaround time cannot be ensured are consistent. The other
relevant guideline recommendations do not directly address whether to use/not use Tn-POCT.
One guideline from the European Society of Cardiology, for instance, also recommends that the
results should be obtained within 60 minutes (Level A, class 1), without specifically recommend-
ing/not recommending a Tn-POCT device [14]. One guideline [15] recommends not to use qualita-
tive troponin tests routinely in primary care to exclude an acute myocardial infarction. Another guide-
line from the United States [30] suggest that troponin tests should provide not only qualitative but
also quantitative information (Level C, Class Il). The remaining included guidelines are even less
specific in their recommendations about the use of Th-POCT.

In terms of the Austrian situation, the experts we consulted believed that there could theoretically
be a potential value of Tn-POCT in settings where a CL would not be available or would take too
long to supply results. However, one of the consulted experts doubts whether this situation would
exist in Austria (because of the hospital-based healthcare system).

D-dimer POCT

For D-dimer POCT, six systematic reviews [26, 31-35], containing between four and nine studies
relating to between 199 and 55,268 patients were included in this assessment. The quality, ac-
cording to AMSTAR-2, was moderate to high for the included reviews. A further two non random-
ised controlled trials [36, 37] with moderate to severe risk of bias were included to update one
systematic review to also include symptoms relating to deep vein thrombosis. One systematic re-
view [35] reported evidence regarding the effect of implementing D-dimer POCT in emergency
care on patient management. Based on observational studies only, this review of moderate quality
at most, found D-dimer POCT to be associated with a reduction of turnaround time, a reduction in
number of hospital admissions and shorter length of stay. However, given the absence of RCT da-
ta, the evidence is insufficient to show a beneficial effect on patient management, and no evidence
was found to evaluate the effect on mortality/morbidity and quality of life in the emergency depart-
ment. Similarly, only a few prospective studies evaluating the effect of GP use of POCT on clinical
diagnostic accuracy and clinical management in primary care patients with cardiopulmonary symp-
toms have been performed [26]. As a consequence, there is a lack of reliable, good quality evidence
to show non-inferiority compared to CL testing and superiority compared to the current situation
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(with no immediate CL testing) in emergency care or ambulatory care (primary and community
care) settings. There is however some evidence that using D-dimer POCT may prevent unneces-
sary referrals for imaging, with benefits for patients and budgets, however this assumes the cor-
rect use of D-Dimer POCT in combination with an established clinical prediction tool.

Ten guidelines [15, 18, 19, 29, 38-43] from different international institutions were identified on the
use of D-dimer POCT. Eight out of ten guidelines conclude that POCT can be used to exclude
suspected pulmonary embolism or deep vein thrombosis in combination with low pre-test probabil-
ity [18, 19, 29, 38, 39, 41-43]. Only one guideline [40] does not make a recommendation due to
lack of or weak evidence and one guideline makes an indirect recommendation saying that there
is no need for an ultrasound if D-Dimer level can be measured with POCT [29]. The recommended
settings are somewhat inconsistent in the included guidelines: three guidelines did not define the
setting [29, 39, 42], three guidelines are applicable only in the community or primary care setting
[15, 19, 43], one guideline is applicable in numerous settings (primary, secondary, tertiary care)
[18], one guideline in the emergency department [40], one guideline in emergency department and
outpatient [41]), and one guideline both in the ambulatory and inpatient setting [38]. Two guide-
lines are inconsistent in terms of the recommended sensitivity of the D-dimer test. One guideline
[38] states that the simple qualitative D-dimer POCT in combination with clinical probability may
be comparable in its value when compared to the quantitative ELISA test in low-risk patients, while
another guideline [15] recommends not to use qualitative or semi-quantitative tests in primary care.

In addition, a negative D-dimer can exclude venous thromboembolism in a low pre-test probability
setting but a positive D-dimer can leave many diagnoses open. Combining D-dimer with pre-test
probability leads to greater certainty when ruling out the condition. The reviews [26, 31-35] con-
firm that D-dimer testing is very sensitive with a high negative predictive value, but it is not very
specific. The sensitivity of the D-dimer test is improved when it is combined with a pre-test clinical
probability score. The specificity of D-dimer decreases steadily with age, so age-adjusted cut-offs
are needed among the elderly.

The included reviews [26, 31-35] and guidelines [15, 18, 19, 29, 38-43] suggest that D-dimer lev-
els- when considered for use in ambulatory care settings- should only ever be measured in pa-
tients with low or intermediate clinical probability of pulmonary embolism or deep vein thrombosis.
In patients with a high clinical probability, D-dimer should not be measured but patients should pro-
ceed immediately to imaging. It is emphasized in all included guidelines and reviews that D-dimer
should be measured only after the prior estimation of clinical probability.

In terms of the Austrian situation, some experts believed that D-dimer POCT could only have a lim-
ited role outside the hospital setting at present, because of the shortage in the training and exper-
tise required to correctly interpret the results alongside the pre-test probability. In addition a pre-
requisite for the use of the test is familiarity with and routine use of clinical decision rules, which
may not be the case in ambulatory care settings in Austria, unlike other healthcare systems with a
strong primary care sector. However, one of the consulted experts believes that Austrian family
doctors do have (must have) the needed expertise to use D-dimer POCT. This expert mentions
that the goal is hereby to avoid unnecessary hospitalisations, and the test would be able to do that
to a large extent. The time element is generally not considered to be as crucial for D-dimer as
there is less danger in the patient waiting to attend hospital and have further tests there.
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Limitations

One limitation of our review is that, despite having included systematic reviews of moderate and
high quality, the primary studies in the systematic reviews and those studies in the update assess-
ment were only of limited quality. One further limitation of our assessment is that the identified
evidence may also include evidence based on older models of the test devices that may not be on
the market any longer 2",

In addition, it should also be mentioned that any benefits found from implementing Tn-POCT and
D-dimer POCT are strongly dependent on the setting and health care system. For this reason,
evaluation studies in the field of health service research, than traditional randomised controlled
trials, might be better suited to fully determine the clinical benefit in specific settings.

We did not assess the role of algorithms, for instance, in troponin testing or the clinical prediction
rules to be used in conjunction with D-dimer POCT, as these aspects were beyond the scope of
this review. Also, multi-biomarker tests that test numerous different biomarkers simultaneously were,
as far as possible, excluded from the synthesis. These tests are promising and an evaluation of
the clinical utility of these tests may further be necessary as these tests evolve over time [4].

We did not update the evidence on the diagnostic test accuracy of Tn-POCT and D-dimer POCT.
As a consequence, the evidence of diagnostic accuracy is based on the identified systematic re-
views and may, therefore, not be up-to-date. However, improvements in diagnostic test accuracy
only indirectly show whether implementation would result in patient-relevant benefits. The aim of
this review is evaluating clinical utility as a final endpoint, as recommended in diverse methodo-
logical guidelines [44]. In addition, we relied on the judgement of the reviews with regard to quality
assessment of the diagnostic test accuracy studies being a further limitation.

Further considerations

Measuring the effect of implementing a POCT device is complex to evaluate since there are many
other confounding variables that influence the outcomes of interest. In the context of diagnosis and
treatment of acute coronary syndrome, for instance, there are different algorithms. Usually these
are dependent on the sensitivity of the devices used to measure troponin and on when troponin is
tested. Hence, with increasing sensitivity of devices measuring troponin, there may not only be an
impact on clinical utility but also on the decisional algorithm that may be used [96, 97]. A recent
study [98], for instance, measured how successful five Tn-POCT devices could rule out non-ST
elevation myocardial infarction using the Oh/3h algorithm. It showed that some of the devices cur-
rently on the market could even acceptably measure high sensitive troponin. With increasing ad-
vancements in diagnostic performance (esp. the ability to measure high sensitive troponin), one has
to be aware that these advancements could potentially also have its flipside: due to lower specific-
ity when compared to conventional assays, unwarranted hospitalisations may be increased when
using devices measuring high-sensitive troponin [97].

Currently, the European Society of Cardiology, for instance, recommends using the Oh/3h algo-
rithm, and a newer faster approach (0Oh/1h) if high sensitive troponin assays are available, alt-
hough the latter has not yet been rigorously validated through RCTs [14]. Studies are ongoing to
validate the Oh/1h strategy [99], as well as to evaluate further risk stratification strategies e.g. the
HEART score (History, ECG, age, risk factors and initial troponin) [100].

z e.g., the Clearview Simplify POCT system from Sekisui was researched but no information on whether it is still sold or
even exists anymore is available for this product online.
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In addition, it may be useful to identify the POCT devices with the best analytical and diagnostic
performance, or the ones that are currently used in Austria/Romania, and conduct primary research
on the clinical utility of these POCT devices.

Ongoing studies

The search for ongoing studies revealed that there are currently five ongoing studies evaluating
the use of Tn-POCT in the emergency department. Two of these are RCTs and three are NRCTs.
The estimated completion date of four of the studies has already passed (4/5 studies) and one
study is expected to be completed in 2020. The comparators used to compare with Tn-POCT in
these studies differ slightly but include mostly conventional diagnostic testing. The sample size
ranges from 50 to 2,000 enrolled patients. Patient management outcomes (e.g., LOS, TTD) are
measured in three studies whilst two studies solely evaluate the clinical performance/diagnostic
accuracy. The reader is referred to Table A9 in the appendix for more information on relevant ongo-
ing trials.

For D-dimer POCT, no ongoing NRCTs or RCTs were identified.
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9 CONCLUSION

Before such tests are implemented or their use extended, further research on specific point of care
tests (quantitative, with certain pre-defined analytical characteristics) in specific settings in Austria
and Romania is needed. Here a health services research approach might be more appropriate
than traditional evidence-based medicine, to assess potential benefits in different settings from a
systems approach.
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APPENDIX 1: SEARCH STRATEGIES

METHODS AND DESCRIPTION OF THE EVIDENCE USED

DOCUMENTATION OF THE SEARCH STRATEGIES TN-POCT

Documentation of systematic search for clinical practice guidelines for Th-POCT

Embase

Session Results

No. Query Results Results Date

#18. (#13 OR #15) AND [2009-2019])/py AND  ([english]/lim OR [german]/lim) 42 24 May 2019
#17. (#13 OR #15) AND [2009-2019]/py 43 24 May 2019
#16. #13 OR #15 50 24 May 2019
#15. #12 AND #14 12 24 May 2019
#14. guideline*:ti 93,994 24 May 2019
#13. #12 AND 'practice guideline'/de 47 24 May 2019
#12. #5 AND #11 796 24 May 2019
#11.#6 OR #7 OR #8 OR #9 OR #10 31,186 24 May 2019
#10. 'poc':ti,ab 5,777 24 May 2019
#9. 'poct'ti,ab 2,118 24 May 2019
#8. 'point of care':ti,ab,de 28,499 24 May 2019
#7. 'point of care testing'/exp 11,635 24 May 2019
#6. 'point of care system'/exp 1,534 24 May 2019
#5. #1 OR#2 OR #3 OR #4 74,087 24 May 2019
#4. tn:ti,ab 17,171 24 May 2019
#3. troponin*:ti,ab,de 57,719 24 May 2019
#2. 'troponin'/exp 53,782 24 May 2019
#1. 'troponin test kit'/exp 14 24 May 2019
Medline

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily
- without Revisions <2015 to May 21, 2019>, Ovid MEDLINE(R) <1946 to May Week 3 2019>

Search Strategy:

1 exp Point-of-Care Systems/ (17048)

exp Point-of-Care Testing/ (2307)

point* of care.mp. (30367)

POCT.ti,ab. (1792)

a|bh|jO|IN

POC.ti,ab. (5281)
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1or2or3or4or5(33117)

exp Troponin/ (19439)

troponin*.mp. (31624)

© |00 | N[O

Tn.ti,ab. (14756)

10 7 or8or9(45815)

11 limit 10 to (guideline or practice guideline) (57)

12 6and 10 (552)

13 guideline*.ti,pt. (93031)

14  practice guideline.pt. (29264)

15 13 or 14 (103823)

16 12and 15 (5)

17 110r 16 (62)

18  limit 17 to yr="2009 - 2019" (39)

19 limit 18 to (english or german) (35)

20 remove duplicates from 19 (25)

23.05.2019

Documentation of systematic search for systematic reviews and meta analyses

(Tn-POCT)

Cochrane

Search Name: POCT_Troponin (SRs)

Last Saved: 31/05/2019 17:20:07

Comment: LS/GG/JE

ID Search

#1 MeSH descriptor: [Point-of-Care Systems] explode all trees

#2 MeSH descriptor: [Point-of-Care Testing] explode all trees

#3 ("point* of care") (Word variations have been searched)

#4 (POCT):ti,ab,kw

#5 (POC):ti,ab,kw

#6 ("near patient* test*") (Word variations have been searched)

#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 (Word variations have been searched)

#8 MeSH descriptor: [Troponin] explode all trees

#9 (troponin*) (Word variations have been searched)

#10  (Tn):ti,ab,kw

#11  (cTn*):ti,ab,kw

#12 #8 OR #9 OR #10 OR #11 (Word variations have been searched)
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#13  #7 AND #12

#14  troponin* NEAR/S test*

#15 #13 OR #14 with Cochrane Library publication date Between Jan 2009 and Dec 2019, in Cochrane

Reviews, Cochrane Protocols (Word variations have been searched)

14 Hits

CRD

###Ht POCT _Troponin HTAs (LS/GG/JE)

1 MeSH DESCRIPTOR Troponin EXPLODE ALL TREES

2 (troponin*)

3 (tn)

4 (cTn)

5#1 OR#2 OR#3 OR #4

6* INHTA

7 #5 AND #6

8* INHTA FROM 2009 TO 2019

9 #7 AND #8

14 Hits

28.05.2019

Embase

Session Results

No. Query Results Results Date

#25. #16 OR #17 OR #19 OR #24

127 31 May 2019

#24. #15 AND #23

7 31 May 2019

#23. #20 OR #21 OR #22

23,232 31 May 2019

#22. hta*:ti,ab,de

7,274 31 May 2019

#21. 'technolog* assessment*"ti,ab,de

18,752 31 May 2019

#20. 'biomedical technology assessment'/exp

13,726 31 May 2019

#19. #15 AND #18

112 31 May 2019

#18. ('meta analysis'/exp OR 'systematic review'/exp
OR ((meta NEAR/3 analy*):ab,ti) OR
metaanaly*:ab,ti OR review*:ti OR overview*:ti OR
((synthes* NEAR/3 (literature* OR research* OR
studies OR data)):ab,ti) OR (pooled AND
analys™:ab,ti) OR (((data NEAR/2 pool*):ab,ti)
AND studies:ab,ti) OR medline:ab,ti OR
medlars:ab,ti OR embase:ab,ti OR cinahl:ab,ti OR
scisearch:ab,ti OR psychinfo:ab,ti OR
psycinfo:ab,ti OR psychlit:ab,ti OR psyclit:ab,ti

1,092,239 31 May 2019
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OR cinhal:ab,ti OR cancerlit:ab,ti OR

cochrane:ab,ti OR bids:ab,ti OR pubmed:ab,ti OR
ovid:ab,ti OR (((hand OR manual OR database* OR
computer®) NEAR/2 search*):ab,ti) OR ((electronic
NEAR/2 (database* OR 'data base' OR 'data
bases')):ab,ti) OR bibliograph*:ab OR 'relevant
journals':ab OR (((review* OR overview*) NEAR/10

(systematic* OR methodologic* OR quantitativ* OR
research* OR literature* OR studies OR ftrial* OR
effective*)):ab)) NOT ((((retrospective* OR
record* OR case* OR patient*) NEAR/2
review*):ab,ti) OR (((patient* OR review*) NEAR/2
chart*):ab,ti) OR rat:ab,ti OR rats:ab,ti OR
mouse:ab,ti OR mice:ab,ti OR hamster:ab,ti OR
hamsters:ab,ti OR animal:ab,ti OR animals:ab,ti
OR dog:ab,ti OR dogs:ab,ti OR cat:ab,ti OR
cats:ab,ti OR bovine:ab,ti OR sheep:ab,ti) NOT
(‘'editorial'/exp OR 'erratum'/de OR 'letter'/exp)
NOT ((‘animal'/exp OR 'nonhuman'/exp) NOT
(("animal'/exp OR 'nonhuman'/exp) AND
'human'/exp))

research* OR literature* OR studies OR trial* OR
effective®)):ab)) NOT ((((retrospective* OR
record* OR case* OR patient*) NEAR/2
review”):ab,ti) OR (((patient* OR review*) NEAR/2
chart*):ab,ti) OR rat:ab,ti OR rats:ab,ti OR
mouse:ab,ti OR mice:ab,ti OR hamster:ab,ti OR
hamsters:ab,ti OR animal:ab,ti OR animals:ab;ti
OR dog:ab,ti OR dogs:ab,ti OR cat:ab,ti OR
cats:ab,ti OR bovine:ab,ti OR sheep:ab,ti) NOT
(‘editorial'/exp OR 'erratum'/de OR 'letter'/exp)
NOT (('animal'/exp OR 'nonhuman'/exp) NOT
(("fanimal'/exp OR 'nonhuman'/exp) AND
'human'/exp))

#17. #15 AND ([cochrane review]/lim OR [systematic
review]/lim OR [meta analysis]/lim)

50 31 May 2019

#16. #15 AND (‘'meta analysis'/de OR 'meta analysis
(topic)'/de OR 'systematic review'/de OR
'systematic review (topic)'/de)

58 31 May 2019

#15. #13 OR #14

2,222 31 May 2019

#14. (troponin* NEAR/4 test*):ti,ab,de

1,574 31 May 2019

#13. #5 AND #12

802 31 May 2019

#12. #6 OR #7 OR #8 OR #9 OR #10 OR #11

31,626 31 May 2019

#11. 'near patient* test*":ti,ab,de

462 31 May 2019

#10. 'poc':ti,ab

5,790 31 May 2019

#9. 'poctti,ab

2,120 31 May 2019

#8. 'point of care':ti,ab,de

28,585 31 May 2019

#7. 'point of care testing'/exp

11,574 31 May 2019

#6. 'point of care system'/exp

1,546 31 May 2019

#5. #1 OR#2 OR #3 OR #4

74,210 31 May 2019

#4. tn:ti,ab

17,208 31 May 2019

#3. troponin*:ti,ab,de

57,805 31 May 2019

#2. 'troponin'/exp

53,863 31 May 2019

#1. 'troponin test kit'/exp

15 31 May 2019

Version 1.4, 26.11.2019 EUnetHTA Joint Action 3 WP4

110




POCT/point of care tests: D-dimer and troponin

Medline

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily
- without Revisions <2015 to May 24, 2019>, Ovid MEDLINE(R) <1946 to May Week 3 2019>

Search Strategy:

-

exp Point-of-Care Systems/ (17055)

exp Point-of-Care Testing/ (2307)

point* of care.mp. (30385)

POCT ti,ab. (1792)

POC.ti,ab. (5274)

near patient* test*.mp. (340)

1or2or3or4or5or6 (33332)

exp Troponin/ (19445)

O || N[O O ||l wWIN

troponin*.mp. (31635)

N
o

Tn.ti,ab. (14774)

-
N

cTn* ti,ab. (11725)

_
N

8or9or10or 11 (50895)

-
w

7 and 12 (559)

14  ((troponin* or tn or cTnl or cTnT) adj5 test*).mp. (1677)

15 13 or 14 (2083)

16 limit 15 to (meta analysis or "systematic review" or systematic reviews as topic) (31)

17  (((comprehensive* or integrative or systematic*) adj3 (bibliographic* or review* or literature)) or (meta-
analy* or metaanaly* or "research synthesis" or ((information or data) adj3 synthesis) or (data adj2

extract*))).ti,ab. or (cinahl or (cochrane adj3 trial*) or embase or medline or psyclit or (psycinfo not "psycinfo
database") or pubmed or scopus or "sociological abstracts" or "web of science").ab. or ("cochrane database
of systematic reviews" or evidence report technology assessment or evidence report technology assessment
summary).jn. or Evidence Report: Technology Assessment®.jn. or ((review* adj5 (rationale or evidence or
study or studies)).ti,ab. and review.pt.) or meta-analysis as topic/ or Meta-Analysis.pt. (575103)

18 15and 17 (77)

19 technology assessment*.mp. (15521)

20 exp Technology Assessment, Biomedical/ (11858)

21 HTA.i,ab. (3320)

22 19 or 20 or 21 (17946)

23 15and 22 (11)

24 16 or 18 or 23 (85)

25  limit 24 to yr="2009 - 2019" (77)

26 limit 25 to (english or german) (77)

27 remove duplicates from 26 (55)

27.05.2019
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POCT/point of care tests: D-dimer and troponin

Documentation of systematic search for primary studies (Tn-POCT)

Cochrane

Search Name:  Troponin primary lit

Last Saved: 07/07/2019 22:25:08

Comment: Update CADTH/Schols (GG070719)

ID Search

#1 MeSH descriptor: [Point-of-Care Systems] explode all trees

#2 ("point* of care"):ti,ab,kw (Word variations have been searched)

#3 (office™):ti,ab,kw

#4 (bedside*):ti,ab,kw (Word variations have been searched)

#5 (bed-side*):ti,ab,kw

#6 ("near patient*"):ti,ab,kw (Word variations have been searched)

#7 POC:ti,ab

#8 (on-site):ti,ab,kw (Word variations have been searched)

#9 (rapid):ti,ab,kw

#10  (ultra-rapid):ti,ab,kw (Word variations have been searched)

#11  (portable):ti,ab,kw

#12  (hand-held):ti,ab,kw (Word variations have been searched)

#13  (hand-held):ti,ab,kw

#14  (ambulatory):ti,ab,kw

#15  (transportable):ti,ab,kw

#16  (quick):ti,ab,kw

#17  (remote*):ti,ab,kw

#18  (immediate):ti,ab,kw

#19  (mobile):ti,ab,kw

#20 #1 OR#2 OR#3 OR#4 OR#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR
#14 OR #15 OR #16 OR #17 OR #18 OR #19

#21 (test™):ti,ab,kw

#22  (assay*):ti,ab,kw

#23  (immunoassay*):ti,ab,kw (Word variations have been searched)

#24  (immuno-assay®):ti,ab,kw

#25 MeSH descriptor: [Point-of-Care Testing] explode all trees

#26 POCT:ti,ab

#27  #21 OR #22 OR #23 OR #24 OR #25 OR #26

#28  #20 AND #27

#29  MeSH descriptor: [Troponin] explode all trees

#30  (troponin®):ti,ab,kw

#31  Tnl*ti,ab

#32 TnT*ti,ab

#33 cTn*:ti,ab

#34  hsTn*:ti,ab
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#35 hs-Tn*:ti,ab

#36  #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35

#37  #28 AND #36

#38  #37 with Cochrane Library publication date Between Oct 2014 and Jul 2019

#39  #37 with Publication Year from 2014 to 2019, in Trials

#40 #38 OR #39

208 Hits

CINAHL

# Query

Limiters/Expanders

Last Run
Via

S18 | S8 AND S16

Limiters - Published
Date:
20141001-20190731
Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S17 | S8 AND S16

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S16 | S9 OR S10

OR S110R
S12 OR $13
OR S14 OR 815

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S15 | Tl hs-Tn* OR
AB hs-Tn*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S14 | Tl hsTn* OR
AB hsTn*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S13 | TlcTn* OR AB

Search modes -

Interface -
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cTn*

Boolean/Phrase

EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S12

TITnT* OR
AB TnT

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S11

TI Tnl* OR AB
Tnl*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S10

troponin*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research

Databases

Search

Screen - Basic Search
Database -

CINAHL

S9

MH
"Troponin+"

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S8

S3 AND S7

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S7

S4 OR S5 OR
S6

Search modes -
Boolean/Phrase

Interface -

EBSCOhost

Research

Databases

Search

Screen -

Basic Search Database -
CINAHL

S6

TIPOCT OR
AB POCT

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
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Search
Screen -
Basic Search
Database -
CINAHL

S5 MH "Point-of-

Care Testing+"

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL

S4 test* OR
assay* OR

immunoassay*
OR immunoassay*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases

Search

Screen -

Basic Search
Database - CINAHL

S3 S10OR S2 Search modes - Interface -
Boolean/Phrase EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL
S2 "point* of care" Search modes - Interface -
OR point*-ofcare Boolean/Phrase EBSCOhost
OR Research
office* OR Databases
bedside* OR Search
bed-side OR Screen -
"near patient*" Basic Search
OR POC OR Database -
on-site OR CINAHL
rapid OR ultrarapid
OR
portable OR
hand-held OR
handheld OR
ambulatory
OR
transportable
OR quick OR
remote* OR
immediate OR
mobile
S1 MH "Point-of- Search modes - Interface -
Care SmartText Searching EBSCOhost
Systems+" Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL
184 hits
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Embase

Session Results

No. Query

Results Date

#14. #13 AND [1-10-2014]/sd NOT [8-7-2019]/sd

689 7 Jul 2019

#13. #11 NOT #12

1,722 7 Jul 2019

#12. #10 AND 'human'/de AND 'Conference Abstract'/it

1,159 7 Jul 2019

#11. #10 AND 'human'/de

2,881 7 Jul 2019

#10. #1 AND #9

3,632 7 Jul 2019

#9. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

114,079 7 Jul 2019

#8. 'hs-tn*":ti,ab

47,467 7 Jul 2019

#7. hstn*:ti,ab

1,153 7 Jul 2019

#6. ctn™:ti,ab 15,632 7 Jul 2019
#5. tnt*:ti,ab 5,912 7 Jul 2019
#4. tni*:ti,ab 3,411 7 Jul 2019

#3. troponin*:ti,ab,de,tn

58,231 7 Jul 2019

#2. 'troponin'/exp

54,281 7 Jul 2019

#1. (‘point of care system'.de,ti,ab,tn OR 'point* of
care"ti,ab,de,tn OR office*:ti,ab,de,tn OR
bedside*:ti,ab,de,tn OR 'bed side':ti,ab,de,tn OR
'near patient*ti,ab,de,tn OR poc:ti,ab,de,tn OR
'on site"ti,ab,de,tn OR rapid:ti,ab,de,tn OR
'ultra rapid":ti,ab,de,tn OR portable:ti,ab,de,tn
OR 'hand held'ti,ab,de,tn OR
handheld:ti,ab,de,tn OR ambulatory:ti,ab,de,tn OR
transportable:ti,ab,de,tn OR quick:ti,ab,de,tn OR
remote*:ti,ab,de,tn OR immediate:ti,ab,de,tn OR
mobile:ti,ab,de,tn) AND (test*:ti,ab,de,tn OR
assay*:ti,ab,de,tn OR immunoassay*:ti,ab,de,tn OR
'immuno assay™"ti,ab,de,tn) OR 'point-of-care
testing'/exp OR poct:ti,ab

421,075 7 Jul 2019
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Medline

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily
- without Revisions <2015 to July 03, 2019>, Ovid MEDLINE(R) <1946 to June Week 5 2019>

Search Strategy:

1 ((exp Point-of-Care Systems/ or point* of care or point*-of-care or office* or bedside* or bed-side or near
patient* or POC or on-site or rapid or ultra-rapid or portable or hand-held or handheld or ambulatory or
transportable or quick or remote* or immediate or mobile) and (test* or assay* or immunoassay* or immuno-
assay*)).mp. or exp Point-of-Care Testing/ or POCT.ti,ab. (366755)

exp Troponin/ (19655)

troponin*.mp. (31988)

Tnl*.ti,ab. (2360)

cTn*.ti,ab. (11921)

hsTn*.ti,ab. (555)

hs-Tn*.ti,ab. (454)

2
3
4
5 TnT*tiab. (5046)
6
7
8
9

2or3or4or5or6or7or8(41559)

10 1and 9 (1640)

11 exp animals/ not humans.sh. (5022795)

12 10 not 11 (1525)

13 limit 12 to ed=20160213-20190705 (541)

14  remove duplicates from 13 (290)

05.07.2019
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DOCUMENTATION OF THE SEARCH STRATEGIES D-DIMER POCT

Documentation of systematic search for clinical practice guidelines (D-dimer POCT)

Embase

No. Query Results Date

#39. | #27 AND #38 68 23 May 2019
#38. | (#6 OR #35) AND [2009-2019]/py AND ([english]/lim OR 101 23 May 2019

[german]/lim)
#37. | (#6 OR #35) AND [2009-2019]/py 108 23 May 2019
#36. #6 OR #35 148 23 May 2019
#35. | #29 OR #34 8 23 May 2019
#34. #28 AND #33 8 23 May 2019
#33. | #30 OR #31 OR #32 522826 23 May 2019
#32. | guideline*:ti 93958 23 May 2019
#31. 'guideline'/exp 141 23 May 2019
#30. 'practice guideline'/exp 495957 23 May 2019
#29. #28 AND 'practice guideline'/de 6 23 May 2019
#28. | #13 AND #27 189 23 May 2019
#27. | #14 OR#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 1047060 23 May 2019
OR #22 OR #23 OR #24 OR #25 OR #26

#26. stroke*:ti, ab, de 405896 23 May 2019
#25. 'brain ischemia'/exp 170336 23 May 2019
#24. cerebrovascular accident'/exp 304508 23 May 2019
#23. | vtetti, ab 18609 23 May 2019
#22. | dvtiti, ab 18035 23 May 2019
#21. pe:ti, ab 56694 23 May 2019
#20. 'pulmonary embolism*'ti, ab, de 48368 23 May 2019
#19. 'lung embolism'/exp 91016 23 May 2019
#18. thrombo embolism™ti, ab, de 1349 23 May 2019
#17. thromboembolism*:ti, ab, de 114959 23 May 2019
#16. 'thromboembolism'/exp 482650 23 May 2019
#15. thrombos*:ti, ab, de 347401 23 May 2019
#14. ‘thrombosis'/exp 319904 23 May 2019
#13. | #4 AND #12 296 23 May 2019
#12. | #7 OR #8 OR #9 OR #10 OR #11 31167 23 May 2019
#11. 'poc’:ti, ab 5773 23 May 2019
#10. 'poct':ti, ab 2116 23 May 2019
#9. 'point of care'ti, ab, de 28483 23 May 2019
#8. point of care testing'/exp 11529 23 May 2019
#7. 'point of care system'/exp 1533 23 May 2019
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#6. #4 AND #5 140 23 May 2019
#5. guideline™:ti 93958 23 May 2019
#4. #1 OR #2 OR #3 147907 23 May 2019
#3. dimer*:ti, ab, de 147907 23 May 2019
#2. 'd dimer*':ti, ab, de 21872 23 May 2019
#1. 'd dimer test'/exp 51 23 May 2019
Medline

No. | Query Results Date

1 exp Point-of-Care Systems/ 17010 22 May 2019
2 exp Point-of-Care Testing/ 2296 22 May 2019
3 point* of care.mp. 30319 22 May 2019
4 POCT.ti ab. 1781 22 May 2019
5 POC.ti ab. 5259 22 May 2019
6 1or2or3or4or5 33051 22 May 2019
7 d-dimer*.mp. 11396 22 May 2019
8 dimer*.mp. 147086 22 May 2019
9 7or8 147086 22 May 2019
10 limit 9 to (guideline or practice guideline) 30 22 May 2019
11 exp Guideline/ 36540 22 May 2019
12 exp Practice Guideline/ 29235 22 May 2019
13 exp Practice Guidelines as Topic/ 131734 22 May 2019
14 guideline*.mp. 508405 22 May 2019
15 11or12or13 or 14 508405 22 May 2019
16 6 and 9 172 22 May 2019
17 limit 16 to (guideline or practice guideline) 0 22 May 2019
18 15 and 16 6 22 May 2019
19 10 0r 18 36 22 May 2019
20 limit 19 to yr="2009 - 2019" 23 22 May 2019
21 limit 20 to (english or german) 19 22 May 2019
22 remove duplicates from 21 13 22 May 2019
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Documentation of systematic search for systematic reviews and meta analyses (D-

dimer POCT)

Cochrane

Last Saved: 31/05/2019 18:44:05

ID Search

#1 MeSH descriptor: [Point-of-Care Systems] explode all trees

#2 MeSH descriptor: [Point-of-Care Testing] explode all trees

#3 ("point* of care") (Word variations have been searched)

#4 (POCT):ti,ab,kw

#5 (POC):ti,ab,kw

#6 ("near patient* test*") (Word variations have been searched)

#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 (Word variations have been searched)

#8 (D-Dimer*) (Word variations have been searched)

#9 dimer* (Word variations have been searched)

#10 MeSH descriptor: [Fibrin Fibrinogen Degradation Products] explode all trees

#11 #8 OR #9 OR #10 (Word variations have been searched)

#12 #7 AND #11

#13 (D-Dimer* OR dimer*) NEAR test* (Word variations have been searched)

#14 #12 OR #13 with Cochrane Library publication date Between Jan 2009 and Dec 2019, in
Cochrane Reviews, Cochrane Protocols (Word variations have been searched)

21 Hits
Last Saved: 31/05/2019 18:44:05

CRD

1 (D-Dimer*)

2 (dimer®)

3 MeSH DESCRIPTOR Fibrin Fibrinogen Degradation Products EXPLODE ALL TREES

4#1 OR#2 OR#3

5* FROM 2009 TO 2019

6 #4 AND #5

7 (#6) IN HTA

2 Hits

31.05.2019

Version 1.4, 26.11.2019 EUnetHTA Joint Action 3 WP4

120




POCT/point of care tests: D-dimer and troponin

Embase

Session Results

No. Query Results Results Date

#27. (#16 OR #17 OR #19 OR #24) AND [2009-2019)/py AND 127 31 May 2019
([english]/lim OR [german]/lim)

#26. (#16 OR #17 OR #19 OR #24) AND [2009-2019]/py 133 31 May

2019

#25. #16 OR #17 OR #19 OR #24 183 31 May

2019

#24. #15 AND #23 4 31 May

2019

#23. #20 OR #21 OR #22 23,232 31 May

2019

#22. hta*:ti,ab,de 7,274 31 May

2019

#21. 'technolog* assessment*':ti,ab,de 18,752 31 May

2019

#20. 'biomedical technology assessment'/exp 13,726 31 May

2019

#19. #15 AND #18 172 31 May

2019

#18. ('meta analysis'/exp OR 'systematic review'/exp 1,092,239 31 May

2019

OR ((meta NEAR/3 analy*):ab,ti) OR

metaanaly*:ab,ti OR review*:ti OR overview*:ti OR

((synthes* NEAR/3 (literature* OR research* OR

studies OR data)):ab,ti) OR (pooled AND

analys*:ab,ti) OR (((data NEAR/2 pool*):ab,ti)

AND studies:ab,ti) OR medline:ab,ti OR

medlars:ab,ti OR embase:ab,ti OR cinahl:ab,ti OR

scisearch:ab,ti OR psychinfo:ab,ti OR

psycinfo:ab,ti OR psychlit:ab,ti OR psyclit:ab,ti

OR cinhal:ab,ti OR cancerlit:ab,ti OR

cochrane:ab,ti OR bids:ab,ti OR pubmed:ab,ti OR

ovid:ab,ti OR (((hand OR manual OR database* OR

computer*) NEAR/2 search*):ab,ti) OR ((electronic

NEAR/2 (database* OR 'data base' OR 'data

bases')):ab,ti) OR bibliograph*:ab OR 'relevant

journals':ab OR (((review* OR overview*) NEAR/10

(systematic* OR methodologic* OR quantitativ* OR

research* OR literature* OR studies OR trial* OR
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effective™)):ab)) NOT ((((retrospective* OR

record* OR case* OR patient*) NEAR/2

review*):ab,ti) OR (((patient* OR review*) NEAR/2

chart*):ab,ti) OR rat:ab,ti OR rats:ab,ti OR

mouse:ab,ti OR mice:ab,ti OR hamster:ab,ti OR

hamsters:ab,ti OR animal:ab,ti OR animals:abti

OR dog:ab,ti OR dogs:ab,ti OR cat:ab,ti OR

cats:ab,ti OR bovine:ab,ti OR sheep:ab,ti) NOT

(‘editorial'/exp OR 'erratum'/de OR 'letter'/exp)

NOT ((‘animal'/exp OR 'nonhuman'/exp) NOT

(("animal'/exp OR 'nonhuman'/exp) AND

'human'/exp))
#17. #15 AND ([cochrane review]/lim OR [systematic 90 31 May
2019

review]/lim OR [meta analysis)/lim)
#16. #15 AND (‘'meta analysis'/de OR 'meta analysis 95 31 May
2019

(topic)'/de OR 'systematic review'/de OR

'systematic review (topic)'/de)
#15. #13 OR #14 2,796 31 May
2019
#14. (('d dimer* OR dimer*) NEAR/4 test*):ti,ab,de 2,590 31 May
2019
#13. #5 AND #12 297 31 May
2019
#12. #6 OR #7 OR #8 OR #9 OR #10 OR #11 31,626 31 May
2019
#11. 'near patient* test*':ti,ab,de 462 31 May
2019
#10. 'poc':ti,ab 5,790 31 May
2019
#9. 'poct'ti,ab 2,120 31 May
2019
#8. 'point of care':ti,ab,de 28,585 31 May
2019
#7. 'point of care testing'/exp 11,574 31 May
2019
#6. 'point of care system'/exp 1,546 31 May
2019
#5. #1 OR#2 OR#3 OR #4 148,048 31 May
2019
#4. 'd dimer'/exp 18,475 31 May
2019
#3. dimer*:ti,ab,de 148,048 31 May

2019
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#2. 'd dimer*'ti,ab,de 21,904 31 May
2019

#1. 'd dimer test'/exp 51 31 May
2019

Medline

Search Strategy:

-

exp Point-of-Care Systems/ (17093)

exp Point-of-Care Testing/ (2316)

point* of care.mp. (30466)

POCT.ti,ab. (1797)

POC.ti,ab. (5302)

near patient* test*.mp. (340)

1or2or3or4or5or6 (33430)

D-dimer*.mp. (11433)

O | o | N[O~ WIN

dimer*.mp. (147344)

-
o

exp Fibrin Fibrinogen Degradation Products/ (9252)

-
=N

8 or9or 10 (151007)

-
N

7 and 11 (188)

N
w

((D-Dimer or dimer*) adj5 test*).mp. (2018)

14

12 or 13 (2135)

15

limit 14 to (meta analysis or "systematic review" or systematic reviews as topic) (55)

16

summary).jn. or Evidence Report: Technology Assessment*.jn. or ((review* adj5 (rationale or evidence or

(((comprehensive* or integrative or systematic*) adj3 (bibliographic* or review* or literature)) or (meta-
analy* or metaanaly™ or "research synthesis" or ((information or data) adj3 synthesis) or (data adj2
extract*))).ti,ab. or (cinahl or (cochrane adj3 trial*) or embase or medline or psyclit or (psycinfo not "psycinfo
database") or pubmed or scopus or "sociological abstracts" or "web of science").ab. or ("cochrane database
of systematic reviews" or evidence report technology assessment or evidence report technology assessment

study or studies)).ti,ab. and review.pt.) or meta-analysis as topic/ or Meta-Analysis.pt. (576745)

17 14 and 16 (98)

18 technology assessment*.mp. (15538)
19 exp Technology Assessment, Biomedical/ (11869)
20 HTA*".ti,ab. (4685)

21 18 or 19 or 20 (19256)

22 14 and 21 (0)

23 150r 17 or 22 (98)

24 limit 23 to yr="2009 - 2019" (69)

25  limit 24 to (english or german) (68)
26 remove duplicates from 25 (47)
31.05.2019
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Documentation of systematic search for primary studies: DVT in primary care

settings (D-dimer POCT)

Cochrane

Search Name:  D-Dimer primary lit

Last Saved: 01/07/2019 12:19:00

Comment: LS 01.07.2019

ID Search

#1 ("point of care" OR point-of-care OR office OR bedside OR "near patient" OR POC OR on-site OR rapid
OR ultra-rapid) (Word variations have been searched)

#2 test* OR assay* OR immunoassay* OR immuno-assay* OR [mh "‘Point-of-Care Systems’™] OR [mh
"Point-of-Care Systems"] OR [mh "Point-of-Care Testing"] OR POCT:ti,ab,kw OR D-dimer* OR dimer* OR
[mh "Fibrin Fibrinogen Degradation Products"] (Word variations have been searched)

#3 #1 AND #2 (Word variations have been searched)

#4 "primary care" OR "primary health care" OR "general practice*™ OR "family practice™ OR "general
practitioner™ OR GP:ti,ab,kw OR "family doctor*™ OR "family physician*" OR [mh "‘Primary Health Care™] OR
[mh "Physicians, Primary Care™] OR [mh "‘Family Practice™] OR [mh "General Practitioners™] OR [mh

"Physicians, Family

1 (Word variations have been searched)

#5 #3 AND #4 (Word variations have been searched)

#6 MeSH descriptor: [Venous Thrombosis] explode all trees

#7 (vein* OR ven* OR deep*) NEAR thrombo* (Word variations have been searched)

#8 (VTE):ti,ab,kw

#9 (DVT):ti,ab,kw

#10 (leg* NEAR (pain OR cramp*)) (Word variations have been searched)

#11  MeSH descriptor: [Muscle Cramp] explode all trees

#12  MeSH descriptor: [Leg] explode all trees

#13  #11 AND #12 (Word variations have been searched)

#14 #6 OR #7 OR #8 OR #9 OR #10 OR #12 (Word variations have been searched)

#15  #5 AND #14 (Word variations have been searched)

#16  #15 with Cochrane Library publication date Between Oct 2014 and Jun 2019 (Word variations have

been searched)

#17  #15 with Publication Year from 2014 to 2019, in Trials (Word variations have been searched)

#18 #16 OR #17 (Word variations have been searched)

63 Hits
CINAHL
# Query Limiters/Expanders Last Run
Via
S12 S1 AND S10 Limiters - Interface -
Erscheinungsdatum: EBSCOhost
20141001-20190631 Research
Search modes - Databases
Boolean/Phrase Search
Screen -
Basic
Search
Database -
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CINAHL

S11

S1AND S10

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S10

S2 OR S3 OR
S4 OR S5 OR S6 OR S9

Search modes -
Boolean/Phrase

Interface -
EBSCOhost Research
Databases

Search

Screen -

Basic

Search

Database -

CINAHL

S9

S7 AND S8

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S8

(MH "Leg+")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S7

(MH "Muscle
Cramp+")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S6

(leg* N3 (pain
OR cramp®))

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S5

TI DVT OR AB
DVT

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
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Research
Databases
Search
Screen -
Basic
Search
Database -
S4 TIVTE OR AB Search modes - Interface -
VTE Boolean/Phrase EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL
S3 ((vein* OR Search modes - Interface -
ven* OR Boolean/Phrase EBSCOhost
deep*) N5 Research
thrombo*) Databases
Search
Screen -
Basic
Search
Database -
CINAHL
S2 (MH "Venous Search modes - Interface -
Thrombosis+") Boolean/Phrase EBSCOhost
Research
Databases
Search
Screen -
Basic Search
Database -
CINAHL
S1 ("point of care" Search modes - Interface -
OR point-ofcare Boolean/Phrase EBSCOhost
OR office Research
OR bedside Databases
OR "near Search
patient" OR Screen -
POC OR onsite Basic
OR rapid Search
OR ultra-rapid) Database -
AND (test* OR CINAHL
assay* OR
immunoassay*
OR immuneassays*
OR
(MH "Point-of-
Care
Systems’+")
OR (MH
"Point-of-Care
Testing+") OR
POCT OR
D-dimer* OR
dimer* OR (MH
"Fibrin
Fibrinogen
Degradation
88 Hits

Version 1.4,

26.11.2019

EUnetHTA Joint Action 3 WP4

126




POCT/point of care tests: D-dimer and troponin

Embase

No. Query Results

Results Date

#20. #19 AND [1-10-2014]/sd NOT [29-6-2019]/sd

101 28 Jun 2019

#19. #10 AND #18

389 28 Jun 2019

#18. #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17

244,361 28 Jun 2019

#17. 'leg cramp'/exp

2,111 28 Jun 2019

#16. 'leg pain'/exp

45,848 28 Jun 2019

#15. (leg* NEAR/2 (pain OR cramp*)):ti,ab,de

23,871 28 Jun 2019

#14. dvt:ti,ab

18,148 28 Jun 2019

#13. vte:ti,ab

18,770 28 Jun 2019

#12. ((vein* OR ven* OR deep*) NEAR/4
thrombo*):ti,ab,de

175,204 28 Jun 2019

#11. 'vein thrombosis'/exp

127,891 28 Jun 2019

#10. #1 AND #9

1,809 28 Jun 2019

#9. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 151,142 28 Jun 2019
#8. 'fibrin degradation product'/exp 3,897 28 Jun 2019

#7. dimer*:ti,ab,de,tn 148,769 28 Jun 2019
#6. 'd-dimer*':ti,ab,de,tn 22,030 28 Jun 2019
#5. 'd dimer assay'/exp 15 28 Jun 2019

#4. 'd dimer blood level'/exp 19 28 Jun 2019

#3. 'd dimer test'/exp 51 28 Jun 2019

#2. 'd dimer'/exp 18,590 28 Jun 2019
#1. (('point* of care'ti,ab,de OR office*:ti,ab,de 276,985 28 Jun 2019

OR bedside*:ti,ab,de OR 'near patient*ti,ab,de
OR poc:ti,ab,de OR 'on site':ti,ab,de OR
rapid:ti,ab,de OR 'ultra rapid':ti,ab,de) AND
(test*:ti,ab,de OR assay*:ti,ab,de OR
immunoassay™*:ti,ab,de OR 'immuno assay*"ti,ab,de
OR 'point-of-care systems'/exp) OR 'point-of-care
testing'/exp OR poct:ti,ab,de) AND (‘primary
care"ti,ab,de OR 'primary health care'ti,ab,de
OR 'general practice*":ti,ab,de OR 'family
practice*:ti,ab,de OR 'general
practitioner*':ti,ab,de OR gp*:ti,ab,de OR

‘family doctor*":ti,ab,de OR 'family
physician*ti,ab,de OR 'primary health care'/exp
OR 'physicians, primary care'/exp OR 'family
practice'/exp OR 'general practitioners'/exp OR
'physicians, family'/exp)
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Medline

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily
- without Revisions <2015 to June 27, 2019>, Ovid MEDLINE(R) <1946 to June Week 4 2019>

Search Strategy:

1 (((point* of care or point*-of-care or office* or bedside* or near patient* or POC or on-site or rapid or
ultra-rapid).mp. and ((test* or assay* or immunoassay* or immuno-assay*).mp. or exp Point-of-Care
Systems/)) or exp Point-of-Care Testing/ or POCT.mp. or D-dimer*.mp. or dimer*.mp. or exp Fibrin
Fibrinogen Degradation Products/) and ((primary care or primary health care or general practice* or family
practice* or general practitioner* or GP* or family doctor* or family physician*).mp. or exp Primary Health
Care/ or exp Physicians, Primary Care/ or exp Family Practice/ or exp General Practitioners/ or exp
Physicians, Family/) (10357)

2 exp Venous Thrombosis/ (69129)

((vein* or ven* or deep*) adj5 thrombo*).mp. (99640)

VTE.ti,ab. (12377)

DVT.ti,ab. (11089)

exp Muscle Cramp/ (2295)

exp Leg/ (65791)

3
4
5
6 (leg” adj3 (pain* or cramp*)).mp. (9011)
7
8
9

7 and 8 (253)

10 2or3or4or5or6or9(127405)

11 1and 10 (127)

12 limit 11 to ed=20160301-20190628 (29)

13  remove duplicates from 12 (16)

28.06.2019

Documentation of systematic search for primary studies in emergency care
settings (D-dimer POCT)

Cochrane

ID Search

#1 ("point* of care" OR point-of-care OR office* OR bedside OR "near Patient™ OR POC:ti,ab,kw OR [mh
"Point-of-Care Systems™] OR on-site OR rapid OR ultra-rapid) OR D-dimer* OR dimer* OR [mh "Fibrin
Fibrinogen Degradation Products"] (Word variations have been searched)

#2 test* OR assay* OR immunoassay* OR immuno-assay* OR [mh "Point-of-Care Testing"] OR
POCT:ti,ab,kw (Word variations have been searched)

#3 #1 AND #2 (Word variations have been searched)

#4 MeSH descriptor: [Emergency Service, Hospital] explode all trees

#5 (Emergency department*):ti,ab,kw (Word variations have been searched)

#6 (Accident* & Emergenc*):ti,ab,kw (Word variations have been searched)

#7 ((Accident* and Emergenc*)):ti,ab,kw (Word variations have been searched)
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#8 ("A and E"):ti,ab,kw (Word variations have been searched)

#9 A&E

#10 "A&E"

#11  (casualty):ti,ab,kw

#12  ((casualty OR emergenc*) NEAR (department* OR ward* OR station* OR unit* OR room*)):ti,ab,kw
(Word variations have been searched)

#13  (walk-in centre®):ti,ab,kw (Word variations have been searched)

#14  (walk-in center®):ti,ab,kw (Word variations have been searched)

#15 #4 OR#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 (Word variations
have been searched)

#16  #3 AND #15 (Word variations have been searched)

#17  MeSH descriptor: [Venous Thrombosis] explode all trees

#18  (vein* OR ven* OR deep*) NEAR thrombo* (Word variations have been searched)

#19  (VTE):ti,ab,kw

#20  (DVT):ti,ab,kw

#21  (leg* NEXT (pain* OR cramp*)):ti,ab,kw (Word variations have been searched)

#22  MeSH descriptor: [Muscle Cramp] explode all trees

#23  MeSH descriptor: [Leg] explode all trees

#24  #22 AND #23 (Word variations have been searched)

#25 #17 OR #18 OR #19 OR #20 OR #21 OR #24 (Word variations have been searched)

#26  ("cardio-pulmonary disease*" OR "cardiopulmonary disease*" OR "pulmonary disease*" OR
"thromboembolic event*" OR dyspnoea OR "pulmonary embolism*" OR "lung embolism*" OR pneumonia*
OR "lower respiratory infect* OR cough* OR bronchit* OR asthma* OR COPD OR pleuritis):ti,ab,kw OR [mh
"Pulmonary Heart Disease"] OR [mh "Lung Diseases"] OR [mh "Lung Diseases, Obstructive"] OR [mh
Thromboembolism] OR [mh Dyspnea] OR [mh "Pulmonary Embolism"] OR [mh Pneumonia] OR [mh
"Pneumonia, Bacterial"] OR [mh "Pneumonia, Viral"] OR [mh Cough] OR [mh Bronchitis] OR [mh Asthma]
OR [mh "Pulmonary Disease, Chronic Obstructive"] OR [mh Pleurisy] (Word variations have been searched)

#27  #25 OR #26 (Word variations have been searched)

#28 #16 AND #27 (Word variations have been searched)

#29  #28 with Cochrane Library publication date Between Oct 2014 and Jun 2019 (Word variations have
been searched)

#30  #28 with Publication Year from 2014 to 2019, in Trials (Word variations have been searched)

#31  #29 OR #30 (Word variations have been searched)

131 Hits
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#

Query

Limiters/Expanders

Last Run via

528

(S1 AND S12) AND
(S25 AND S26)

Limiters - Published
Date:
20141001-20190731
Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S27

(S1 AND S12) AND
(S25 AND S26)

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

526

S1 AND S12

Search modes -
Boolean/Phrase

Interface -
EBSCOhost

§25

S13 OR S14 OR S15
OR S16 OR S17 OR
S18 OR S19 OR S20
OR S21 OR S22 OR
S§23 OR S24

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S24

("walk-in center*")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S23

("walk-in centre*")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S22

(casualty OR
emergenc*) N3
(department* OR
ward* OR station®* OR
unit* OR room*)

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
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Search
Database -
CINAHL

S21 (casualty)

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases

Search

Screen -

Advanced

Search

Database - CINAHL

S20 "casualty department”

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S19 | ("A&E")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S18 A&E

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search

Screen -
Advanced Search
Database -
CINAHL

S17 "A and E"

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S16 "Accident* and
Emergenc*™

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S15 "Accident* &

Search modes -

Interface -
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Emergenc*"

Boolean/Phrase

EBSCOhost
Research
Databases

Search Screen -

Advanced
Search
Database -
CINAHL

S14 "Emergency
department*"

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S13 (MH "Emergency
Service, Hospital+")

Expanders - Apply
related words; Apply
equivalent subjects
Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL

S12 S10 OR S11

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research

S11 ("cardio-pulmonary
disease™ OR
"cardiopulmonary
disease™" OR
"pulmonary disease*"
OR "thromboembolic
event™ OR dyspnoea
OR "pulmonary
embolism*" OR "lung
embolism*" OR
pneumonia* OR
"lower respiratory
infect*" OR cough*
OR bronchit* OR
asthma* OR COPD
OR pleuritis) OR (MH
"Pulmonary Heart
Disease+") OR (MH
"Lung Diseases+")
OR (MH "Lung
Diseases,
Obstructive+") OR (MH
"Thromboembolism+")
OR (MH "Dyspnea+")
OR (MH "Pulmonary
Embolism+") OR (MH
"Pneumonia+") OR
(MH "Pneumonia,
Bacterial+") OR (MH
"Pneumonia, Viral+")
OR (MH "Cough+")
OR (MH
"Bronchitis+") OR

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
CINAHL
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(MH "Asthma+") OR
(MH "Pulmonary
Disease, Chronic
Obstructive+") OR
(MH "Pleurisy+")

S§10 52 OR S3 OR S4 OR
S5 OR S6 OR S9

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S9 S7 AND S8

Search modes -
Boolean/Phrase

Interface -
EBSCOhost Research
Databases

Search

Screen -

Basic

Search

Database -

CINAHL

S8 (MH "Leg+")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S7 (MH "Muscle
Cramp+")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S6 (leg* N3 (pain OR
cramp®))

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S5 TIDVT OR AB DVT

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
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Database -
CINAHL

S4

TIVTE OR AB VTE

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases

Search

Screen -

Basic

Search

Database - CINAHL

S3

((vein* OR ven* OR
deep*) N5 thrombo*)

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S2

(MH "Venous
Thrombosis+")

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Basic
Search
Database -
CINAHL

S1

("point of care" OR
point-of-care OR
office OR bedside OR
"near patient" OR
POC OR on-site OR
rapid OR ultra-rapid)
AND (test* OR assay*

Search modes -
Boolean/Phrase

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced

137 hits
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Embase

Session Results

No. Query Results

Results Date

#33. #32 AND [1-10-2014]/sd NOT [3-7-2019]/sd

590 2 Jul 2019

#32. #23 AND #31

1,224 2 Jul 2019

#31. #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30

151,197 2 Jul 2019

#30. 'fibrin degradation product'/exp

3,898 2 Jul 2019

#29. dimer*:ti,ab,de,tn

148,823 2 Jul 2019

#28. 'd-dimer™ti,ab,de,tn

22,042 2 Jul 2019

#27.'d dimer assay'/exp 15 2 Jul 2019
#26. 'd dimer blood level'/exp 19 2 Jul 2019
#25. 'd dimer test'/exp 51 2 Jul 2019

#24.'d dimer'/exp

18,602 2 Jul 2019

#23. #13 AND #22

2,544 2 Jul 2019

#22. #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR
#21

2,339,841 2 Jul 2019

#21. 'leg cramp'/exp

2,111 2 Jul 2019

#20. 'leg pain'/exp

45,870 2 Jul 2019

#19. (leg* NEAR/2 (pain OR cramp®)):ti,ab,de

23,879 2 Jul 2019

#18. dvt:ti,ab

18,160 2 Jul 2019

#17. vte:ti,ab

18,781 2 Jul 2019

#16. ((vein* OR ven* OR deep*) NEAR/4
thrombo*):ti,ab,de

175,271 2 Jul 2019

#15. 'vein thrombosis'/exp

127,935 2 Jul 2019

#14. 'cardio-pulmonary disease*":ti,ab,de OR
'cardiopulmonary disease*":ti,ab,de OR 'pulmonary
disease*":ti,ab,de OR 'thromboembolic
event*ti,ab,de OR dyspnoea:ti,ab,de OR
'‘pulmonary embolism*':ti,ab,de OR 'lung
embolism*':ti,ab,de OR pneumonia*:ti,ab,de OR
'lower respiratory infect*':ti,ab,de OR
cough*:ti,ab,de OR bronchit*:ti,ab,de OR
asthma*:ti,ab,de OR copd:ti,ab,de OR
pleuritis:ti,ab,de OR 'pulmonary heart
disease'/exp OR 'lung diseases'/exp OR 'lung
diseases, obstructive'/exp OR
'thromboembolism'/exp OR 'dyspnea'/exp OR
'‘pulmonary embolism'/exp OR 'pneumonia'/exp OR
'pneumonia, bacterial'/exp OR 'pneumonia,
viral'/exp OR 'cough'/exp OR 'bronchitis'/exp OR
‘asthma'/exp OR 'pulmonary disease, chronic
obstructive'/exp OR 'pleurisy'/exp

2,278,833 2 Jul 2019

#13. #1 AND #12

8,606 2 Jul 2019

#12. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR
#10 OR #11

210,161 2 Jul 2019

#11. 'walk-in center*':ti,ab,de

21 2Jul 2019
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#10. 'walk-in centre*':ti,ab,de 162 2 Jul 2019
#9. ((casualty OR emergenc*) NEAR/2 (department* OR 190,015 2 Jul 2019

ward* OR station* OR unit* OR room*)):ti,ab,de
#8. casualty:ti,ab,de 6,347 2 Jul 2019
#7. 'a & e':ti,ab,de 11,471 2 Jul 2019
#6. a&e:ti,ab 11,401 2 Jul 2019
#5. 'a and e'":ti,ab,de 4,046 2 Jul 2019
#4. 'accident* and emergenc*':ti,ab,de 5,382 2 Jul 2019
#3. 'accident* & emergenc*':ti,ab,de 472 2 Jul 2019
#2. 'emergency ward'/exp 127,928 2 Jul 2019
#1. (‘point* of care':ti,ab,de OR office*:ti,ab,de OR 426,365 2 Jul 2019

bedside*:ti,ab,de OR 'near patient*":ti,ab,de OR

poc:ti,ab,de OR 'on site':ti,ab,de OR

rapid:ti,ab,de OR 'ultra rapid'ti,ab,de) AND

(test*:ti,ab,de OR assay*:ti,ab,de OR

immunoassay*:ti,ab,de OR 'immuno assay*':ti,ab,de

OR 'point-of-care systems'/exp) OR 'point-of-care

testing'/exp OR 'fibrin fibrinogen degradation

products'/exp OR poct:ti,ab,de OR 'd

dimer*ti,ab,de OR dimer*:ti,ab,de

Medline

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily
- without Revisions <2015 to June 27, 2019>, Ovid MEDLINE(R) <1946 to June Week 4 2019>

Search Strategy:

1 ((point* of care or point*-of-care or office* or bedside* or near patient* or POC or on-site or rapid or ultra-
rapid) and (test* or assay* or immunoassay* or immuno-assay*)).mp. or exp Point-of-Care Systems/ or exp
Point-of-Care Testing/ or exp Fibrin Fibrinogen Degradation Products/ or (POCT or D-dimer* or dimer*).mp.
(391653)

2  exp Emergency Service, Hospital/ (88709)

Emergency department*.mp. (101775)

Accident* & Emergenc*.mp. (813)

"Accident* and Emergenc*".mp. (5006)

A&E.mp. (25331)

A & E.mp. (9368)

3
4
5
6 "Aand E".mp. (28830)
7
8
9

casualty.mp. (7705)

10 ((casualty or emergenc®) adj3 (department* or ward* or station* or unit* or room*)).mp. (128129)

11 walk-in centre*.mp. (156)

12 walk-in center*.mp. (15)

13 2or3ord4or5o0r6or7or8or9or10or11or12(223712)

14 1 and 13 (7050)

15 exp Venous Thrombosis/ (69129)

16  ((vein* or ven* or deep*) adj5 thrombo*).mp. (99640)
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17 VTE.ti,ab. (12377)

18 DVT.ti,ab. (11089)

19 (leg* adj3 (pain* or cramp*)).mp. (9011)

20 exp Muscle Cramp/ (2295)

21 exp Leg/ (65791)

22 20 and 21 (253)

23  (cardio-pulmonary disease* or cardiopulmonary disease* or pulmonary disease* or thromboembolic

event* or dyspnoea or pulmonary embolism* or lung embolism* or pneumonia* or lower respiratory infect* or
cough* or bronchit* or asthma* or COPD or pleuritis).mp. or exp Pulmonary Heart Disease/ or exp Lung
Diseases/ or exp Lung Diseases, Obstructive/ or exp Thromboembolism/ or exp Dyspnea/ or exp Pulmonary
Embolism/ or exp Pneumonia/ or exp Pneumonia, Bacterial/ or exp Pneumonia, Viral/ or exp Cough/ or exp
Bronchitis/ or exp Asthma/ or exp Pulmonary Disease, Chronic Obstructive/ or exp Pleurisy/ (1265615)

24 150r 16 0or 17 or 18 or 19 or 22 or 23 (1350232)
25 14 and 24 (1202)

26 limit 25 to ed=20160301-20190702 (444)

27 remove duplicates from 26 (234)

02.07.2019
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APPENDIX 2: REGULATORY AND REIMBURSEMENT STATUS

Table A1: Summary of (reimbursement) recommendations in European countries for the

technology

Country Summary of (reimbursement) Summary (reimbursement)
recommendations and restrictions on recommendations and restrictions on
D-dimer POCT Tn-POCT

England1 Positive recommendation. The technology | Positive recommendation. The technology
is reimbursed. is reimbursed.
https://www.nice.org.uk/quidance/cg144/c | https://www.nice.org.uk/quidance/dg15/ch
hapter/Recommendations apter/1-Recommendations

Italy1'2 No details are available about the status No details are available about the status
of recommendation. The technology is of recommendation. The technology is
reimbursed only in hospital use and part reimbursed only in hospital use and part
of DRG. of DRG.

Germany1’2 The technology has not been assessed. It | The technology has not been assessed. It
is reimbursed. is reimbursed.

Norway1 The technology has not been assessed. It | The technology has not been assessed. It
is reimbursed. is reimbursed.

Austria’ The technology has not been assessed. The technology has not been assessed.

Reimbursement differs between the social
security institutions

Reimbursement differs between the social
security institutions

Switzerland'2

No details are available about the status
of recommendation. It is reimbursed.

No details are available about the status
of recommendation. It is reimbursed.

Belgium2

No details are available about the status
of recommendation. It is reimbursed.

No details are available about the status
of recommendation. It is reimbursed.

The Netherlands?

No details are available about the status
of recommendation. It is reimbursed.

No details are available about the status
of recommendation. It is reimbursed.

France?

No details are available about the status
of recommendation. It is reimbursed.

No details are available about the status
of recommendation. It is reimbursed.

Czech Republic2

No details are available about the status
of recommendation. It is reimbursed.

No details are available about the status
of recommendation. It is reimbursed.

Abbreviations: DRG

' EUnetHTA partners from the respective countries provided the information.

2 Radiometer Medical ApS provided this information regarding their products.
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APPENDIX 3: DESCRIPTION OF THE EVIDENCE USED

DESCRIPTION OF THE EVIDENCE USED

Guidelines for diagnosis and management

Table A2: Overview of guidelines on the use of Th-POCT

Name of
society/organisatio
n issuing guidance

Date
of
issue

Countrylies
to which
applicable

Setting in which
applicable

Summary of
recommendation

Level of
evidence
(A,B,C)/
class of
recommen
dation (I,
lia, lib, Iil)

AHA/ACC [11]

2014

u.s.

ED and outpatient
facilities

Point-of-care troponin
values may provide
initial diagnostic
information, although
their sensitivity is
substantially below
that of central
laboratory methods.
In addition, the
rigorous quantitative
assay standardization
needed for routine
diagnosis favours
central laboratory
testing.

NA

SIGN [28]

2016

UK

ED, pre-hospital,
ambulance,
specialist offices

Troponin point-of-
care testing assays
currently licensed in
the UK are equivalent
in sensitivity to 12-
hour laboratory-
based standard
troponin assays.

Good
practice
recommend
ation

ANZCOR [16]

2016

Australia
and New
Zealand

Chest pain
observation units

There has been a
lack of evidence of
supporting the routine
use of point of care
troponin testing in
isolation as the
primary test in a pre-
hospital setting to
evaluate patients with
ACS.

NA

ESC [14]

2016

Europe

NA

It is recommended to
measure cardiac
troponins with
sensitive or high-
sensitivity assays and
obtain the results
within 60 min.

Level A,
Class |

DEGAM [15]

2011

Germany

Primary care

In primary care area
there are various
qualitative and
quantitative tests as a
point-of-care tests

Level A, DI

(strong
recommend
ation,
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Name of
society/organisatio
n issuing guidance

Date
of
issue

Countrylies
to which
applicable

Setting in which
applicable

Summary of
recommendation

Level of

evidence

(A,B,C)/
class of

recommen
dation (I,
lia, lib, 1)

available, which
allows for the
determination of
various biomarkers,
partly also in
combination.

The routine use of a
qualitative troponin
tests or other
biomarker tests to
exclude an acute
myocardial infarction
is not recommended
in primary care. A
troponin test is
appropriate to
exclude myocardial
infarction only in
clinically ambiguous
cases (intermediate
clinical probability of
an ACS) when the
onset of symptoms is
>12 hours and the
ECGis
unremarkable.

highest
level of

evidence)

Oman Heart
Association [27]

2012

Oman

Applicable for all
cardiac caregivers.

Blood has to be
drawn promptly for
troponin (cardiac Tn T
or I) measurement.
The result should be
available within 60
minutes. If the local
laboratory cannot
provide Tn results
within 60 minutes,
point-of-care testing
should be performed.

NA

Japanese Circulation
Society [29]

2016

Japan

Disaster medicine

ECG and whole-
blood rapid cardiac
troponin T assay or a
human fatty acid-
binding protein (H-
FABP) ELISA kit
should be used to
enable early
diagnosis of ACS.

Level C

NACB [30]

2007

u.s.

Outpatient facilities

The laboratory should
perform cardiac
marker testing with a
TAT of 1 h, optimally
30 min, or less.

Institutions that
cannot consistently
deliver cardiac
marker TATs of
approximately 1 h

Level A,
Class Il

Level B,
Class Il
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Name of Date Countryl/ies | Setting in which Summary of Level of
society/organisatio | of to which applicable recommendation evidence
n issuing guidance | issue | applicable (A,B,C)/
class of
recommen
dation (I,
lia, lib, Iil)
should implement
POCT devices.
Performance Level A,
specifications and Class Il
characteristics for
central laboratory and
POC platforms should
not differ.
It is recommended Level C,
that POC systems Class Il
provide quantitative
results, not only
qualitative
information.
Manufacturers and Level A,
professional Class Il

organizations should
collaborate to
develop committees
for the
standardization of
new analytes.
Implementation of
new tests is more
easily integrated into
the laboratory when
these markers are
available on a wide
spectrum of
analyzers.

Abbreviations: DEGAM Deutsche Gesellschaft fir Allgemeinmedizin und Familienmedizin, AHA/ACC American Heart
Association/American College of Cardiology, SIGN Scottish Intercollegiate Guidelines Network, ANZCOR Australian and
New Zealand Resuscitation Council, ESC European Society of Cardiology, ACS Acute Coronary Syndrome, NA Not
available, U.S. United States, UK United Kingdom, Tn Troponin, ECG Electrocardiograph, AWMF Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften, POC point-of-care, POCT point-of-care test, TAT turnaround time,
ELISA enzyme-linked immunosorbent assay, NACB National Academy of Clinical Biochemistry
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Table A3: Overview of guidelines on the use of D-dimer POCT

Name of
society/
organi-
sation
issuing
guidance

Date
of
issue

Country/
ies to
which
applic-
able

Setting in which
applicable

Summary of recommendation

Level of
evidence
(A,B,C)/
class of
recommen
dation (I,
lia, lib, IlI)

SIGN [19]

2014

Scotland

Primary care
(GPs, nurses,
pharmacists)

In patients with a first episode of VTE, the
combination of a low probability clinical
decision rule or ‘DVT or PE unlikely’ and a
negative D-dimer test can be used to safely
exclude a diagnosis of VTE. A variety of D-
dimer tests, including POCTs can be used
in the exclusion of suspected VTE in low
probability patients.

Level B

ESC
[43]

2019

Europe

In- and
outpatient

In community or primary care medicine, POC
D-dimer testing may have advantages over
referring a patient to a central laboratory.
This may particularly apply to remote areas
where access to healthcare is limited. How-
ever, POC assays have a lower sensitivity
and negative predictive value compared
with laboratory-based D-dimer tests. POC
D-dimer assays should only be used in
patients with a low pre-test probability.

NA

NCGC
(18]

2012

UK

Primary,
secondary and
tertiary care

There are various D-dimer tests available,
including POCTs which can be done in the
community, for example by a GP. The
sensitivity of the assays chosen is very
important as different tests have varying
sensitivities.

NA

NICE
[42]

2012

UK

NA

A laboratory or POC test can be done to
assess the concentration of D-dimer in a
person's blood. The threshold for a positive
result varies with the type of D-dimer test
used and is determined locally. The result
of the D-dimer test can be used as part of
probability assessment when DVT or PE is
suspected.

NA

AWMF
[38]

2015

Germany

Ambulatory
care, inpatient
(e.g., inpatient,
day clinics)

In low-risk patients, a simple qualitative
bedside test for D-dimer determination in
combination with the clinical probability
compared to the more elaborate quantitative
ELISA test was comparable in its value.

NA

DEGAM
(18]

2011

Germany

Primary care

The diagnostic value depends on the type
of test, the comorbidities, the age and the
duration of the symptoms. The classic ELI-
SA and the rapid ELISA tests are moderate-
ly specific and highly sensitive in the inpa-
tient setting and therefore recommended to
exclude PE. It is not recommended to apply
less sensitive tests like manual qualitative
or semi-quantitative agglutination tests that
are also offered in the GP praxis’s.

NA

DGK
[39]

2009

Germany

NA

If, in place of the highly sensitive ELISA-D-
dimer test, a qualitative "bedside" test is
used, this should be done only in patients
with low clinical probability (or PE unlikely)
to exclude a PE.

In hospitalized patients, the diagnostic
value of the D-dimer assessment is low.

NA
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Name of | Date | Country/ | Setting in which | Summary of recommendation Level of
society/ | of ies to applicable evidence
organi- issue | which (A,B,C)/
sation applic- class of
issuing able recommen
guidance dation (I,
lia, lib, 1)
Jaeschke | 2009 | NA Outpatient or The guideline concludes that different D- NA
[41] emergency dimer tests have different characteristics
room, i.e., not and thus require differing recommendations
among for use.
hospitalized Moderate sensitivity rapid D-dimer assays
patients can effectively rule out DVT in patients with
a low pre-test probability. Nevertheless, in
patients with moderate or high pre-test
probability, the initial use of the moderately
sensitive D-dimer assay to exclude DVT is
not recommended.
Fesmire | 2001 | US ED The guideline committee decided not to Level A
[40] assess the evidence for qualitative D-dimer
tests used as point-of-care tests because of
the problems with variability in their
interpretation and lower sensitivity reported
in many studies. The guideline also
highlights that the only RCT directly
assessing the impact of a D-dimer strategy
used POCT (SimpliRED).
Japanese | 2016 | Japan Disaster Upper leg venous ultrasound imaging is Level B
Circula- medicine not necessary for people in whom D-dimer
tion Soci- levels may be determined with POCT.
ety [29]

Abbreviations: SIGN Scottish Intercollegiate Guidelines Network, ED emergency department, ESC European Society of
Cardiology, NA Not available, U.S. United States, UK United Kingdom, AWMF Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften, POCT point of care test, DVT deep vein thrombosis, VTE venous thromboembolism,
GP general practicioner, PE pulmonary embolism, NICE National Institute for Health and Care Excellence, NCGC National
Clinical Guideline Centre, DGK Deutsche Gesellschaft fiir Kardiologie — Herz und Kreislaufforschung e.V., ELISA enzyme-
linked immunosorbent assay
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Evidence tables of individual studies included for clinical effectiveness and safety

Table A4: Characteristics of eligible systematic reviews for Tn-POCT

Author or
Institution/
country, year

CADTHICA, 2016 [25]

Schols/NE, 2018 [26]

Number and
type of included
studies

41 primary studies, 5 companion reports, 2 evidence based
guidelines

Overall:

7 RCTs

22 prospective observational studies
10 retrospective observational studies
2 surveys

2 evidence based guidelines

DTA:

9 studies (+1 companion report)
Clinical utility:

30 studies (+3 companion reports)
2 guidelines

2 further studies that looked at both DTA and clinical utility

7 studies in total of which 2 studies
contained Tn- POCT

2 prospective comparative cohort
studies

Planer 2006
Nillsson 2013

Setting

No filter: incl. ED & primary care

Primary care

Search period

14/01/2015, regular alerts until 12/02/2016

To October 2014

Databases/ MEDLINE (updates via Ovid), Embase (updates via Ovid), PubMed, EMBASE, CINAHL,
sources The Cochrane Library, PubMed Cochrane Library

searched Additional handsearch for grey literature

Funding/ “CADTH receives funding from Canada’s federal, provincial, Netherlands Organisation for Health

sponsor of SR

Funding/
sponsor of
included studies

and territorial governments, with the exception of Quebec”.

Industry or author COI: 22 studies
NR: 16 studies
No funding from industry and no author Col: 3 studies

Research and Development (ZonMw)

NR

Inclusion and
exclusion
criteria

DTA:

Setting: Medical centres where central laboratory testing is
available (such as hospital emergency departments)

Population: Adults presenting with chest pain or other
symptoms suggestive of ACS

Intervention: Tn-POCT approved for use in Canada by
Health Canada that use the 99th percentile cut-off threshold

Central laboratory methods for measuring cTn
Comparator: Clinical adjudication

Outcomes: Clinical validity of Tn-POCT, including:
sensitivity, specificity, positive predictive value, negative
predictive value, positive-likelihood ratio, and negative-
likelihood ratio of Tn-POCT in the detection of AMI

Study design: RCTs, cohort studies, case-control studies

Clinical utility:
Setting:

Population: Included: patients with
acute cardiopulmonary
conditions/symptoms in primary care.
Excluded: non-chest related conditions
like DVT.

Intervention: POCT
Comparator: care as usual, no POCT

Outcomes: included studies on clinical
effectiveness and clinical diagnostic
accuracy; excluded test accuracy
studies
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Author or
Institution/
country, year

CADTHICA, 2016 [25]

Schols/NE, 2018 [26]

» Medical centres where central laboratory testing is
available (such as hospital emergency departments)

* Medical centres or settings where central laboratory
testing is not available (such as pre-hospital settings, rural
health care centres or remote locations)

Population:

Adults presenting with chest pain or other symptoms
suggestive of ACS

Intervention: Any Tn-POCT
Comparator:

o For settings where a central laboratory is available: central
laboratory methods either alone or in addition to Tn-POCT

o For settings where central laboratory is not available:
standard care (e.g., transfer to facility with testing
capabilities)

Outcomes:

» Benefits and risks of Tn-POCT such as: turnaround time,
time to clinical decision-making, time to discharge or
transfer (length of hospital stay, length of emergency
department stay), number of hospital admissions, adverse
events rate, mortality rate, repeat emergency department
visit

* Behaviour/treatment patterns of health care professionals

* Availability of the test, acceptability of and interest in the
test for patients

o Ethical, legal, social implications of Tn-POCT
o Recommendations from evidence-based guidelines
Study design:

RCTs, cohort studies, evidence-based guidelines, surveys
(for outcomes related to behaviour/treatment patterns, and
availability and acceptability of tests)

Quantitative
synthesis
(yes/no)

No

No

Total number of
patients across
all included
studies

NR

545

Countries of
included studies

United States (n=12), Australia (n=5), Sweden (n=4), Italy
(n=4), Denmark (n=3), United Kingdom (n=3), Netherlands
(n=2), Canada (n=1), New Zealand (n=1), Germany (n=1),
Finland (n=1), Slovenia (n=1), France (n=1), China (n=1)

multiple countries (n=1): Spain, the UK, Germany, Austria,
Ireland, and Sweden

NR

Type of index
tests in the
included studies

16 different POCT devices:

Stratus CS, i-STAT, AQT90 FLEX, Cardiac Reader,
PATHFAST, Triage, Cobas h232, Triage Cardiac Panel,
Triage Profiler SOB, Triage Cardio3, Triage Meter Pro,
Spectra Status, GEM Immuno, TropT, Cardiac T, and
Cardio3

99" percentile: 0.014-0.08 mcg/L

Brand name: NR

Planer 2006: Troponin T POCT
(0.08ug/l)

Nillsson 2013: Troponin T POCT
(0.03ug/l)

Type of
reference test
of the included
studies

Clinical adjudication was heterogeneous across studies and
included but was not limited to the following:

o Roche Modular E170 hs-cTnT + coronary angiography

¢ Independent adjudication by a cardiologist and cardiology

Planer 2006: Common practice,
including follow up only

Nilsson 2013: Evaluation of hospital
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Author or CADTHI/CA, 2016 [25] Schols/NE, 2018 [26]
Institution/
country, year

research clinician records, ECG and GP’s clinical

o final diagnosis of AMI using the ESC/ACC diagnostic evaluation or telephone interviews
criteria by cardiologists

» determination of final diagnosis using the laboratory data

 ECG results and clinical findings®

Selected DTA, clinical utility Accuracy of clinical diagnosis and
endpoints in the impact on patient management
SR

Results/Outcomes

DTA
DTA DTA at admission: range of POCT vs. range of CL SEN (MI, MI+unstable angina):
(SEN, SPEC, . 969889 %_100° . 839 0
NPV, PPV) SEN: 26%-88% vs. 68%-100% Planer et al.: 83%, 21%
SPEC: 84.0%-98.0% vs. 75%-94% Nilsson et al.: 67%, 29%
PPV: 31.0%-85.0% vs. 10%-82% SPEC (MI, Ml+unstable angina):
NPV: 90%-99% vs. 95%-100% Planer et al.: 100%, 100%
Nilsson et al.: 98%, 98%
PPV (MI, Ml+unstable angina):
Planer et al.: 100%, 100%
Nilsson et al.: 40%, 40%
NPV (MI, MI+unstable angina):
Planer et al.: 99.7%, 94%
Nilsson et al.: 99%, 96%
Effectiveness /clinical utility
No. of hospital ED: NR NR
admissions Hospitalisation in pre-hospital setting with no access to
central laboratory testing (ambulance; evidence base: 1
RCT, 601 enrolled pts)
* No difference between Tn-POCT and usual care (no
further information provided)
Treatment NR NR
initiation
Referral rates Referral rate from GP to ED (1 cohort study, cTnT testing, Referral rate from GP to ED (1 cohort
196 enrolled pts): study, cTnT testing, 196 enrolled pts):
e Reduction in 1/1 study: 32/128 pts (25%) vs. 29/68 pts Reduction in 1/1 study: 32/128 pts
(43%), p value not reported® (25%) vs. 29/68 pts (43%), p value not
reported®
Door-to-needle NR NR
time (DNT)
Turnaround TAT in ED (2 RCTs, 11 observational studies using a variety | NR
time (TAT) of different definitions of TAT**)
RCTs (2 studies, cTnl or cTnT testing, 2,134 and 833

2 |t appeared that numerous studies did not adequately report on the reference standard as well.

% Yet, it is mentioned in the review that the authors of the primary study noted that there were some two patients that were
not referred and missed cases (one AMI and one unstable angina respectively). It is therefore concluded that the use of
Tn-POCT in pts with chest pain “may reduce emergency referrals, but probably at the cost of an increased risk to miss
patients with an acute myocardial infarction or unstable angina”.

% E.g., time from blood draw to result.
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Author or CADTHI/CA, 2016 [25] Schols/NE, 2018 [26]
Institution/
country, year

enrolled patients respectively):

e Reduction in 2/2 studies: 43 min (median; p value not
available) in one study, and 71 and 147 min in the other
study® (median; s. s., with p<0.001)

Observational studies (5 prospective, 1 retrospective and 5
pre-post studies respectively, cTnl or cTnT testing, 31 to
2,386 enrolled pts)

e Reduction in 11/11 studies: 18-93 min (p values available
for 5/11 studies, with s. s. differences in these studies)

TAT in the ambulance (median time from symptom onset to
blood sampling; 1 observational study; 928 pts): 83 min
(range: 46-167)

Time to TTD in ED (evidence base: 2 RCTs, 1 observational study): NR

discharge (TTD) | RcTs (2 studies, cTnT or cTnl testing, 487 and 2,134
enrolled pts respectively):

e Reduction in 2/2 studies: 5 and 7 min (mean and median;
s. s. with p=0.04 and p value not available respectively)

Observational studies (1 pre-post study, multiple biomarkers
4,886 enrolled pts):

e Reduction in 1/1 study: 26 min (mean; p value not available)

TTD in pre-hospital setting with no access to central
laboratory testing (ambulance; evidence base: 1 RCT)

e Reduction in 1/1 study (median time Tn-POCT vs CL): 8.8
hours (range: 6.2 h to 10.8 h) vs. 9.1 h (range 6.7 hours to
11.2 hours), P = 0.05.

Length of stay LoS in ED NR
(LOS) Emergency room stay (evidence base: 3 RCTs, 2
observational studies):

RCTs (3 studies, cTnl or cTnT testing, 487-912 enrolled pts):

e Reduction in 2/3 studies: 0.2 and 0.8 h (mean and
median; diff. n. s. in individual studies)

o Increase in 1/3 studies: 0.1 h (median; diff. n. s.)

Observational studies (2 pre-post studies, cTnl testing, 366
and 671 enrolled pts respectively):

e Reduction in 2/2 studies: 1.9 h (mean; p value NR) and 2-
2.7 h respectively (median; diff. s. s.)

Hospital stay in ED (evidence base: 1 RCT)
RCTs (1 study, cTnl testing, 2,243 enrolled pts)
e Reduction in 1/1 study: 2.2 h (mean; diff. n. s.)

Further NR NR
diagnostic

testing

Time to clinical TCD in ED (evidence base: 1 RCT, 1 pre-post study): NR

decision (TCD) RCTs (1 study, cTnl testing, 2,134 enrolled pts)

e Reduction in 1/1 study: 9 min (median; p value not
available)

Observational studies (1 pre-post study, multiple biomarker
testing, 4,886 enrolled pts):

e Reduction in 1/1 study (multiple biomarkers): 26 min
(mean; p value not available)

% When using the definitions “time from collection to physician notification” and “time from presentation to anti-ischemic
therapy” respectively.
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Author or
Institution/
country, year

CADTHICA, 2016 [25]

Schols/NE, 2018 [26]

Mortality/
morbidity

Mortality in ED (evidence base: 2 RCTs and 3 further
observational studies)

RCTs (2 studies; cTnT or cTnl testing, 487 and 2,243

enrolled pts respectively)

e POC vs. central lab: 0.5 vs. 0% in one study (p value NR)
and 1% vs.0.2% in another study (n. s., with p=0.142)

Observational studies (3 prospective studies; cTnl or cTnT

testing; 508-1,410 enrolled pts)

¢ None of the studies compared Tn-POCT with CL head-to-
head (statistically)

Mortality in pre-hospital setting with no access to central
laboratory testing (ambulance; evidence base: 1 RCT, 601
enrolled pts)

e Death in the next 30 days: no difference between groups
(no further information provided)

Cardiac events in ED (evidence base: 2 prospective studies,
cTnl or cTnT testing)

30 day cardiac event rate (1lprospective study, 704 enrolled
pts; POCT vs. central lab):

o Low risk pts: 0% (95%CI: 0-25.9) vs. 0% (95%Cl: 0-21.5),
p value NR

o High risk pts: 24.8% (95%Cl: 20.1-30.1) vs. 28.6%
(95%Cl: 23.4-34.4), p value NR

Cardiac events after 1 year (1 prospective study, 1,410
enrolled pts; POCT vs central lab):

® 2.1% (95%Cl: 1.5-3) vs. 2.2% (95%Cl: 1.6-3.1), p value NR

Other Adverse events and composite end points in ED
(evidence base: 2 RCTs, cTnT or cTnl testing)

Major AE after 3 m FU (1 RCT, 2,243 enrolled pts; POCT vs
central lab): 3% vs. 2%, diff. n. s., with p=0.313

CEP events® at 6 m (1 RCT, 487 enrolled pts; cTnT testing,
POCT vs. central lab): 10.4% vs. 5.4%, p value NR

NR

Patient Quality
of Life (QoL)

QoL in ED (evidence base: 1 RCT, cTnl testing, 2,243
enrolled pts using the EQ-5D questionnaire):

POC vs. central lab:
e After 1 m: 0.742 vs. 0.759 (n. s., with p=0.614)
e After 3 m: 0.752 vs. 0.759 (n. s., with p=0.638)

NR

Harms (e.g., NR The SR identified 1 cohort study that
from false reported a decrease in referrals of TN-
positive and POC may increase the risk of missing
false negative out patients with an acute myocardial
tests, harms infarction or unstable angina.
Irorrl delatyed 2/128 in the TN-POC group needed
reatment) but did not receive a referral (overall
referral rate: 25% and 43% patients
managed by physicians using and not
using Tn-POCT respectively).
Safety
Safety NR NR
outcomes

% AMI, coronary revascularization, cardiac arrest, or mortality in patients with a negative first cTn testat 3 m FU
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Author or
Institution/
country, year

CADTHICA, 2016 [25]

Schols/NE, 2018 [26]

Conclusion

“Overall, given the limitations with the data and the
inconsistency in DTA estimates, the usefulness of [Tn-POCT?]
in settings with access to central laboratories may be limited.
However, in settings with no access to a central laboratory,
such as in rural health care centres or remote settings, [Tn-
POCT] may be useful due to the potential to help reduce
unnecessary transfer of patients to larger centres.”

No conclusion made on Tn-POCT:

“With regards to the clinical value of
Troponin POCT in a secondary care
population, the literature is
inconclusive”

Abbreviations: ACC — American College of Cardiology; ACS — acute coronary syndrome; ACS — acute coronary
syndrome; CA — Canada; CADTH — Canadian Agency of Drugs and Technologies in Health; CL — central laboratory;

COlI - conflict of interest; cTn — cardiac troponin; DTA — diagnostic test accuracy; DVT — deep vein thrombosis; ECG —
electrocardiogram; ED — emergency department; ESC — European Society of Cardiology; FU — follow up; GP — general
practitioner; h — hour(s); h — hours; m — month(s); NR — not reported; n. s. — not statistically significant; NE — Netherlands;
NPV — negative predictive value; POCT — point of care testing; PPV — positive predictive value; pts — patients; QoL —
quality of life; RCT — randomised controlled trial; s. s. — statistically significant; SEN — sensitivity; SPEC — specificity;

SR — systematic review.

Table A5: Characteristics of eligible systematic reviews for D-dimer POCT (part 1)

Author/Institution/country,
year

Pasha, 2010 [32]

Schols, 2018 [26]

Number and type of included
studies

4 studies with D-dimer and Wells rule, 1 of which
was POC

7 studies in total of which 2
studies (4 papers) contained D-
dimer POCT data; RCTs or non-
randomised controlled trials

Setting

only "outpatients" stated in the only relevant study
(Rodger) in this review that used a POCT but not
defined further (i.e. if primary care or ED)

primary care

Search period

2000 (introduction of Wells score) to 2008

To October 2014 (with PubMed
search update from October
2014 to February 2016)

Databases/sources searched

Medline, Embase, Cochrane

PubMed, EMBASE, CINAHL,
Cochrane Library, reference lists,
contact with authors

Funding/sponsor of SR

NR

Netherlands Organisation for
Health Research and
Development (ZonMw)

Inclusion and exclusion
criteria

Included study type: prospective studies with a
minimum 3 month clinical follow up using a
diagnostic strategy including a dichotomized clinical
decision rule and a D-dimer test to rule out PE.

Included population: all patients with an unlikely
clinical probability and normal D-dimer who did not
undergo radiological imaging

Population: Included: patients
with acute cardiopulmonary
conditions/symptoms (acute
conditions or symptoms of either

the heart, lungs or vascular blood
supply of these organs at the
height of the chest cavity) in
primary care in western
/developed countries. Excluded:
non-chest related conditions like
DVT.

Intervention: POCT

Comparator: care as usual, no
POCT

Outcomes: included studies on
clinical effectiveness and clinical

% Note: The synonymous term “POC cTn testing” was used instead of the term Tn-POCT in the report.

28 |t is further stated that: “If a validated cardiac clinical decision rule like the MHS [note: Marburg Heart Score] would be
added to a Troponin POCT, this would most likely lead to a more effective and safer exclusion of acute cardiac patholo-
gy. More research is necessary to investigate whether the combination of the two leads to a high enough NPV to safely
exclude cardiac pathology”
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Author/Institution/country,
year

Pasha, 2010 [32]

Schols, 2018 [26]

diagnostic accuracy; excluded
analytical test accuracy studies

Quantitative synthesis Yes No
(yes/no)

Total number of patients 4,384 but only 1 study (199 patients) included 892
across all included studies relevant intervention (POC)

Countries of included studies | NR NR
Type of index tests in the POC study: Simplired and Acculot NR

included studies (n of studies)

Laboratory studies: VIDAS and Tinaquant

Type of reference test of the
included studies

N/A

Composite reference standard

Selected endpoints in the SR

Primary endpoints were the recurrence rate of

venous thromboembolism (VTE) and PE-related
mortality during 3-months follow up.

Accuracy of clinical diagnosis
and impact on patient
management

Results/Outcomes

DTA

DTA rates (SEN, SPEC,
NPV, PPV)

Incidence of VTE despite negative testing and
unlikely clinical probability: 2% (95% CI: 0.1-10.1%)

SEN: stand alone D-dimer 84%;
Wells <4 + D-dimer 94- 95%;
Wells <2 + D-dimer 97%.

SPEC: stand-alone D-dimer 62%;
Wells <4 + D-dimer 38- 51%;
Wells <2 + D-dimer 32%.

PPV: stand alone D-dimer 24%;
Wells <4 + D-dimer 21- 37%;
Wells <2 + D-dimer 20%.

NPV: stand alone D-dimer 96%;
Wells <4 + D-dimer 94- 99%;
Wells <2 + D-dimer 99%.

Effectiveness/clinical utility

No. of hospital admissions NR NR
Treatment initiation NR NR
Referral rates NR NR
Door-to-needle time (DNT) NR NR
Turnaround time NR NR
Time to discharge (TTD) NR NR
Length of stay (LOS) NR NR
Further diagnostic testing In 49/199 (25%) patients with unlikely clinical probability | NR
and normal D-dimer CT scans could be withheld.

Time to clinical decision NR NR
(TCD)

Failure rate/efficacy/ NR NR
efficiency

Mortality/morbidity Mortality: 1 person (2%) NR
Patient Quality of Life (QoL) NR NR

Safety

Safety outcomes NR NR

Conclusion

Overall (across POCT and lab tests) pooled incidence
of morbidity was 0.34% (95%CI 0.036-0.96%) and
combined incidence of death (across POCT and lab
tests) was 0.1% (95% CI 0.0-0.5%). Combined 3-
month mortality risk of PE (across POCT and lab
tests) was 0.10% (95%CI 0.002-0.46%).

No studies assessed the effects
of D-dimer on treatment initiation
or referral rates. All studies were
considered at high risk of bias.
Evidence suggests combining D-
dimer with a clinical decision rule
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Author/Institution/country,
year

Pasha, 2010 [32]

Schols, 2018 [26]

1 death occurred across all studies (this was in the

POCT study).

Ruling our PE on basis of unlikely clinical probability

and normal D-dimer is very safe.

(e.g. when GP use of a D-dimer
POCT is combined with the Wells
clinical decision rule) leads to
more accurate diagnosis. Further
research on clinical effectiveness
is necessary.

Abbreviations: Cl — confidence interval; CT — computer tomography; ED — emergency department; n — number; No. —
number; NPV — negative predictive value; NR — not reported; PE — pulmonary embolism; POCT — point of care testing;
PPV — positive predictive value; SEN — sensitivity; SPEC — specificity; SR — systematic review; VTE — venous

thromboembolism.

Table A6: Characteristics of eligible systematic reviews for D-dimer POCT (part 2)

Author/Institution/country,
year

Lucassen, 2011 [34]

Hendriksen, 2015 [33]

Number and type of included
studies

52 prospective studies including
consecutive patients suspected of having
PE.

10 published prediction models for the
diagnosis of PE. 5 models were validated
with the primary care dataset (AMUSE-2).

Setting

Hospital setting (emergency department,
outpatients or inpatients)

primary care

Search period

1966-2011

January 2010-October 2014 (update of
Lucassen systematic review)

Databases/sources searched

MEDLINE and EMBASE

PUBMED and EMBASE

Funding/sponsor of SR

Dutch Heart Foundation

The Netherlands Organization for Scientific
Research

Inclusion and exclusion
criteria

Included: Patients aged 16 years+ with
symptoms suggesting acute PE and use
gestalt or a clinical decision rule to
estimate the clinical probability of PE.
Clinical decision rules had to be based on
a multivariate logistic regression model
and provide data enabling the
construction of a 2x2 table. Diagnosis of
PE had to be confirmed with an
“appropriate” reference standard.

Diagnostic prediction model development
studies with or without external validation in
independent data. Primary care patients in
whom the diagnosis pulmonary embolism is

considered:
o Unexplained acute dyspnoea, and/ or
e Unexplained cough, and/ or

e Pain on inspiration

Quantitative synthesis Yes Yes
(yes/no)

Total number of patients 55,268 NR
across all included studies

Countries of included studies | NR NR

Type of index tests in the
included studies (n of
studies)

11 studies using qualitative d-dimer
testing as part of the clinical decision rule

Diagnostic prediction models (including point
of care d-dimer) for use in primary care

Type of reference test of the
included studies

Ventilation-perfusion lung scanning, CT,
pulmonary angiography, autopsy

Established reference standard, such as
spiral CT scanning, pulmonary angiography,
ventilation-perfusion scanning, clinical follow
up or a combination.

Selected endpoints in the SR

Failure rate and efficiency

Sensitivity, specificity, efficiency, failure
rates

Results/Outcomes

DTA

DTA rates (SEN, SPEC,
NPV, PPV)

NR specifically for qualitative D-
dimer/POCT

Sensitivity*: 88% (78%-94%) for simplified
revised Geneva <2 model; 90% (81-96%) for
original revised Geneva <5; 95% (87%-98%)
for original Wells <4; 95% (87-98%) for
modified Wells <£2; 96% (88%-99%) for
simplified Wells <1.

Specificity*: 48% (44%-53%) for original
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Author/Institution/country,
year

Lucassen, 2011 [34]

Hendriksen, 2015 [33]

revised Geneva <5; 49% (45-53%) for the
simplified Wells <1; 50% (46-55%) for the
modified Wells <2; 51% (47-55%) for the
original Wells <4; 53% (49%-57%) for
simplified revised Geneva <2.

PPV*: 20% (15%-24%) for original revised
Geneva <5; 21% (17-26%) for original Wells
<4; 21% (17-26%) for modified Wells <2;
21% (17-25%) for simplified Wells <1; 21%
(16-26%) for simplified revised Geneva <2.

NPV*: 97% (95-99%) original revised
Geneva <5; 97% (94-99%) simplified revised
Geneva £2; 99% (96-100%) original Wells
<4; 99% (96-100%) modified Wells £2; 99%
(97-100%) simplified Wells <1.

*Data are ordered by values of the test
accuracy rate.

Effectiveness/clinical utility

No. of hospital admissions NR NR
Treatment initiation NR NR
Referral rates (RR) NR NR
Door-to-needle time (DNT) NR NR
Turnaround time (TAT) NR NR
Time to discharge (TTD) NR NR
Length of stay (LOS) NR NR
Further diagnostic testing NR NR
Time to clinical decision (TCD) | NR NR

Failure
rate/efficacy/efficiency
(% & 95% ClI)

Failure rate: Across all studies with
qualitative D-dimer testing: 1.0% (95%CI
0.8-1.3%); combined with gestalt 0.7%
(95%CI 0.4-1.2%); combined with Wells
cutoff value <4: 1.7% (95%CIl 1.0-2.8%);
combined with Wells cutoff value <2:
0.9% (95%CI 0.6-1.5%).

Efficiency: Across all studies with
qualitative d-dimer testing: 45% (95%ClI
39-52%); combined with gestalt 52%
(95%CI 40-64%); combined with Wells
cutoff value <4: 42% (95%CI 32-52%);
combined with Wells cutoff value <2:
40% (95%CI 33-48%).

Failure rates across all models: 1.2%
(95%CI 0.2%-3.3%) for simplified Wells <1;
1.5% (95%CI 0.4-3.7%) for original Wells <4;
1.5% (95%Cl 0.4-3.8%) for modified Wells
<2; 2.7% (95%Cl 1.1-5.4%) for original
revised Geneva <5; 3.1% (95%CI 1.4%-
5.9%) for simplified revised Geneva <2.

Efficiency across all models: 43% (95%ClI
39%-48%) for simplified Wells <1; 44%
(95%Cl 40-48%) for original revised Geneva
<5; 45% (95%ClI 41-49%) for modified Wells
<2; 46% (95%Cl 41-50%) for original Wells
<4; 48% (95%ClI 44%-52%) for simplified
revised Geneva <2.

Mortality/morbidity NR NR

Patient Quality of Life (QoL) NR NR
Safety

Safety outcomes NR NR

Conclusion

Combining a decision rule and gestalt
can safely exclude PE when combined
with sensitive D-dimer testing except
when the less sensitive Wells rule (cutoff
value £4) is combined with qualitative D-

dimer POCT

Efficiency was comparable across all models
but the Wells rules combined with D-dimer
POCT gave the best performance in terms
of lower failure rates

Abbreviations: CT — computer tomography; DTA — diagnostic test accuracy; No. — number; NPV — negative predictive
value; NR - not reported; PE — pulmonary embolism; POCT - point of care testing; PPV — positive predictive value;
SEN - sensitivity; SPEC — specificity; SR — systematic review.
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Table A7: Characteristics of eligible systematic reviews for D-dimer POCT (part 3)

Author/Institution/country,
year

Geersing, 2009 [31]

Marquardt, 2015 [35]

Number and type of included
studies

23 studies on the diagnostic accuracy of D-
dimer POCT in outpatients

9 prospective or retrospective studies
(7 related to turnaround time and 2 to
cost-effectiveness).

Setting

Primary or secondary care

ED

Search period

January 1995-September 2008

Various, widest date range 1980-2015

Databases/sources searched

Medline & Embase, reference lists, expert
contact

Embase, Medline, Cochrane, EBM and
NHS Economic Evaluation Database,
Ovid Nursing Full Text Plus, grey
literature and product literature

Funding/sponsor of SR

Netherlands Heart Foundation & Zilveren Kruis
Achmea

NR

Inclusion and exclusion
criteria

Studies were included if:

o Adult study population of consecutive
outpatients in primary or secondary care
suspected of DVT and/or PE

e POC test used (not routine laboratory machine)
o Use reference test for DVT
o Use follow up reference test

¢ Include calculation of SENS, SPEC, NPV,
PPV and prevalence

Studies were excluded if they were not
primary studies. Studies were included
if they focused on D-dimer POCT and
at least one of the following criteria:
turnaround time, quality of care, cost-
effectiveness, user-friendliness, length
of stay, time to diagnosis, time to
result.

Quantitative synthesis Yes No

(yes/no)

Total number of patients 13,959 3,279 (turnaround studies)
across all included studies

Countries of included studies | NR NR

Type of index tests in the
included studies (n of
studies)

SimpliRED D-dimer (12 studies)
Clearview Simplify D-dimer (7 studies)
Cardiac D-dimer (4 studies)

Triage D-dimer (2 studies)

11 D-dimer POCTs were used across
all studies

Type of reference test of the
included studies

Reference test for DVT: Compression
ultrasonography, venography, impedance
plethysmography, or uneventful follow up (no
DVT or PE in 3 months).

Reference test for PE: computerised
tomography pulmonary angiography,
ventilation-perfusion lung scanning, pulmonary
angiography or uneventful follow up.

NR

Selected endpoints in the SR

Diagnostic accuracy

Turnaround times and time to
diagnosis, referral or discharge

Results/Outcomes

DTA

DTA rates (SEN, SPEC,
NPV, PPV)

SEN: 0.85 (95%Cl 0.78-0.90) for SimpliRED D-
dimer; 0.87 (0.81-0.91) for Clearview Simplify
D-dimer;0.93 (0.88-0.97) for Triage D-dimer;
0.96 (0.91-0.98) for Cardiac D-Dimer.

SPEC: 0.48 (95% CI 0.33-0.62) for Triage D-
dimer; 0.57 (0.52-0.62) for Cardiac D-dimer;
0.62 (0.54-0.69) for Clearview Simplify D-dimer;
0.74 (95%CI 0.69-0.78) for SimpliRED

Likelihood ratio of a negative test result: 0.07
(95%CI 0.04-0.16) for Cardiac D-dimer; 0.18
(95%CI 0.08-0.43) for Triage D-dimer; 0.21
(0.15-0.29) for SimpliRED D-dimer; 0.22 (95%
CI10.15 to 0.29) for Clearview Simplify D-dimer.

NR
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Author/Institution/country,
year

Geersing, 2009 [31]

Marquardt, 2015 [35]

Effectiveness/Clinical utility

No. of hospital admissions NR No. of hospital admissions (one
before-after study, 462 pts)
decreased by 13.8%
Treatment initiation NR NR
Referral rates NR NR
Door-to-needle time (DNT) NR NR
Turnaround time (TAT) NR TAT in ED (evidence base: 7
observational studies®, 3,279 pts):
e Reduction in 5 studies
(comparative; prospective and
retrospective): 10-101.5 min (using
different measures of central
tendency; p-values and information
on stat. testing NR)
o No comparative data shown in
2 studies™®
Time to discharge (TTD) NR NR
Length of stay (LOS) NR LoS in ED (evidence base:
1 before-after study, 462 pts):
e Decrease in mean LoS
(8.46 to 7.14 hrs; n. s. with p=0.16)
Further diagnostic testing NR NR
Time to clinical decision NR NR
(TCD)
Failure rate/efficacy/ NR NR
efficiency (% & 95% CI)
Mortality/morbidity NR NR
Patient Quality of Life (QoL) NR NR
Safety
Safety outcomes NR NR

Conclusion

The two quantitative tests (Cardiac D-dimer
and Triage D-dimer) scored most favourably.

In outpatients suspected of VTE, D-dimer POCT
can contribute important information and guide
patient management, especially in low-risk
patients (i.e. with low score on a clinical
decision rule).

D-dimer POCT can safely improve
patient journey times

Abbreviations: DVT — deep vein thrombosis; ED — emergency department; n — number; No. — number; NPV — negative
predictive value; NR — not reported; POC — point of care; PPV — positive predictive value; SEN — sensitivity; SPEC;
specificity; TAT — turnaround time.

% While the review reported initially on seven included studies on TAT, data are only presented for six studies.

% Non-comparative data was shown in one study (time to result: 10-38 min) and not reported at all in another study that

the review described.
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Table A8: Characteristics of eligible primary studies for D-dimer POCT

Author, year
[reference number]

Oude Elferink, 2015 [37]

Kingma, 2017 [36]

Study design

Non-randomised controlled trial

Non-randomised controlled trial

Country

Netherlands

Netherlands

Funding/Sponsor

Statement that no direct financial
support was received

Netherlands Organization for Health Research &
Development (ZonMw)

Intervention (1G) |
Product

8 different D-dimer tests, one of which
was POCT (Simplify)

Implementation of a guideline consisting of clinical
decision rule combined with negative D-dimer test

Comparator (usual care;
uC)

DVT diagnosed by compression
ultrasonography

Usual care (no guideline implementation strategy)

Number of patients

290 consecutive primary care patients
over a period of 23 months divided into 2
groups on the basis of clinical decision
criteria (from 305 patients with
suspected DVT)

Intervention group : 217 GPs with 619 patients
Usual care (UC): 32 GPs with 62 patients

Inclusion/exclusion
criteria

Exclusion criteria: age below 18,
anticoagulant therapy with vitamin K
antagonists and/or low molecular-weight
heparin

Inclusion criteria: patients with symptoms
of pain, swelling and/or redness of leg

NR

Patients in the intervention group were included
from 10/2013 to 06/2015.

Patients in the usual care group were included
from 05/2014 to 06/2016.

Selected endpoints in
the SR

DTA and turnaround time

Effectiveness, as measured by (i) Proportion of
non-referred patients; (ii) proportion of missed
DVT cases; (iii) proportion of patients in whom
guideline incorrectly applied

Follow up (months)

NR

3 months (to identify potentially missed DVT cases)

Drop-outs (n (%)

None

Intervention group: 6/625 patients (<1%) were lost
to follow up

Usual care group: 8/70 patients (11%)

Patient characteristics

Age of patients (yrs.)

CDR<3: M 56 (R18-88)
CDR>3: M 62 (R 19-83)
Wells score <2: M 56 (R 18-88)
Wells score 22: M 60 (R 19-84)

IG: M 62 (R15-96)
UC: M 59 (R 17-90)

Sex (% female)

CDR<3:61%
CDR>3: 48%
Wells score <2: 60%

Wells score 22: 62%

IG: 62%

Usual care group: 66%

Comorbidity /risk factors

Contraceptive use (female): IG 9%; UC 13%
Cancer in last 6 mnths: IG 5%, UC 5%
Surgery in last month: IG 6% UC 2%

DTA rates (SEN, SPEC,
NPV, PPV)

Results for Simplify:

SENS all patients 91.3%, CDR <3
95.2%, Wells <2 91.7%

SPEC all patients 60.8%, CDR <3
62.7%, Wells <2 62.8%

NPV all patients 98.7% CDR <3 99.3%,
Wells <2 99.1%

NR
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Author, year
[reference number]

Oude Elferink, 2015 [37] Kingma, 2017 [36]

Clinical utility/effectiveness outcomes

Mortality/Morbidity NR NR
QoL NR NR
NR NR
No. of hospital NR NR
admissions
Treatment initiation NR NR
Referral rates NR Patients referred:

IG: 284/619 (46%)
UC: 31/62 (50%), p=ns

Proportion of VTE in patients referred:
1G: 120/284 (42%)
UC: 11/31 (36%), p=ns

Patients not referred:
1G: 335/619 (54%)
UC: 31/62 (50%), p=NR

Proportion of VTE in patients not referred:
IG: 6*/335 (1.8; 95%CI 0.7-0.39)
UC: 0 (0.0; 95%CI 0-11.2), p=ns

* 3 patients were deliberately not referred due to
shared decision making

Door-to-needle time
(DNT)

NR NR

Turnaround time

Simplify had analysis time of 10 minutes. | NR

Turnaround time of laboratory tests
ranged between <5 minutes (Liatest)
and 34 minutes (Vidas)

Time to clinical decision | NR NR
Time to discharge NR NR
Length of stay NR NR
Further diagnostic NR NR
testing

Failure rate/efficacy/ NR NR
efficiency

Safety

Safety NR NR

Abbreviations: CDR - clinical decision rule; DTA — diagnosic test accuracy; DVT — deep vein thrombosis; IG — intervention
group; n — number; No. — number; NPV — negative predictive value; NR — not reported; PPV — positive predictive value;
SEN - sensitivity; SPEC — specificity; SR — systematic review; UC — usual care.
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List of ongoing and planned studies

Table A9: List of ongoing studies with Tn-POCT

Study identifier | Study Status Setting | Interventions Outcome Measures Enrolment | Age Sponsor/Collaborators | Funded By Completion
Designs Date
NCT03102216 RCT Completed | ED Diagnostic Test: iISTAT Decrease waiting and 1134 218y. 0. | Helen Joseph Hospital Other|Industry | June 30,
. . ] disposition times for . 2017
Diagnostic Test: CBC patients presenting to the Abbott Point of Care
Diagnostic Test: ECG Emergency Department| University of
Decrease the costs of Johannesburg|Lodox
Diagnostic Test: Lodox spe_cial investiga_tions for Systems (Ltd)
patients presenting to the
Emergency Department
NCT00222352 NRCT Completed | ED Diagnostic Test: Point of Time to disposition from 2000 218y. 0. | University of Cincinnati Other|Industry | March 2007
Care cTnL testing the ED| ) )
Abbott|Jewish Hospital,
Traditional central laboratory | Time to departure Cincinnati, Ohio
testing ) )
University of
Pennsylvania|Stanford
University|Mayo Clinic
NCT02972814 NRCT Recruiting | ED Device: Laboratory based Time delay until troponin 50 218 y. 0. | Ziekenhuis Oost-Limburg | Other February
troponin test test results are known 2020
Device: Point of care based
troponin ( Radiometer EQT
90 Flex)
Device: Point of care based
troponin ( Philips Minicare 1-20)
NCT02620397 NRCT N/A ED Subjects will have up to 4 Clinical performance of the | 1500 221y. 0. | Trinity Biotech Industry November
blood samples collected for Meritas Troponin | test] 2016
cTnl testing using the Meritas . .
Troponin | test and Meritas Prognosltlc capability of
point-of-care (POC) Analyzer. | SPonsor's Meritas Troponin
Blood draws and testing will | | to predict mortality (all-
occur at 4 intervals over 24 cause death) and cardiac
hours. events (i.e., Ml, cardiac
death).
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Study identifier | Study Status Setting | Interventions Outcome Measures Enrolment | Age Sponsor/Collaborators | Funded By Completion
Designs Date
DRKS00000709 | RCT N/A N/A Intervention 1: Point-of-care Primary: Diagnostic 1000 218 y. 0. | Roche Diagnostic Roche N/A
testing group (POCT group): | accuracy: working (Schweiz) AG Diagnostic
before making a working diagnosis vs. (Schweiz) AG
diagnosis, the physicians can | confirmed/Follow up
analyse troponin T, NT- diagnosis (about 3 weeks

proBNP and/or D-dimer with | after working diagnosis)
a diagnostic device (Cardiac

Reader, Roche Diagnostic). | Secondary: Resource

utilisation (consultation,

Intervention 2 (Control): transport, hospitalisation)
conventional diagnostic and workdays lost between
process baseline and follow up

Abbreviations: CBC — complete blood count; ECG — electrocardiography; NRCT — non-randomised controlled trial; ED — emergency department; RCT — randomised controlled trial.

Risk of bias tables Tn-POCT

Table A10: Risk of Bias (Tn-POCT) — study level (systematic reviews and meta analyses)

Author, year Bruins Slot, CADTH, 2016 | Pecoraro, Pecoraro, Schols, 2018
2013 [101] [25] 2014 [102] 2017 [103] [26]

1. Did the research questions and inclusion criteria for the review include the components of PICO? | Yes Yes Yes No Yes

2. Did the report of the review contain an explicit statement that the review methods were No Yes No No Partial Yes

established prior to the conduct of the review and did the report justify any significant deviations
from the protocol?

3. Did the review authors explain their selection of the study designs for inclusion in the review? Yes Yes Yes Yes Yes
4. Did the review authors use a comprehensive literature search strategy? No Partial Yes Partial Yes Partial Yes Partial Yes
5. Did the review authors perform study selection in duplicate? Yes Yes Yes No Yes
6. Did the review authors perform data extraction in duplicate? Yes Yes Yes Yes No
7. Did the review authors provide a list of excluded studies and justify the exclusions? No Yes No No No
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Author, year Bruins Slot, CADTH, 2016 | Pecoraro, Pecoraro, Schols, 2018
2013 [101] [25] 2014 [102] 2017 [103] [26]

8. Did the review authors describe the included studies in adequate detail? Partial Yes Yes No Yes Yes

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in Yes Yes No No Yes
individual studies that were included in the review?
RCTs

10. Did the review authors report on the sources of funding for the studies included in the review? No Yes No No No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical NA NA NA NA NA
combination of results?
RCTs

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in NA NA NA NA NA
individual studies on the results of the meta-analysis or other evidence synthesis?

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the No Yes No No Yes
results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any Yes Yes No Yes Partial Yes
heterogeneity observed in the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation | NA NA NA NA NA
of publication bias (small study bias) and discuss its likely impact on the results of the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding Yes Yes Yes Yes Yes
they received for conducting the review?

Overall Confidence Critically low®' | High® Critically low™® | Critically low* | Moderate®®

% Critical flaws: Only one database considered for literature search, consideration of RoB when interpreting the results of the review absent.

% No critical flaws suspected. Adequacy of "Downs and Black" checklist for clinical utility studies was discussed within the project team but considered as adequate.

% Critical flaws: RoB assessment unclear (no standardised tool) & incomplete, consideration of RoB when interpreting the results of the review absent.

CADTH also did not search trial/study registries, which was considered as a non-critical weakness.

% Critical flaws: RoB assessment unclear (no standardised tool), consideration of RoB when interpreting the results of the review absent.

* No critical flaw suspected. Several non-critical flaws: e.g., did not search trial/study registries within their search, data-extraction not in duplicate, etc.
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Table A11: AGREE Il quality appraisal of guidelines on the use of Tn-POCT
AGREE Il Score
Domain ltem DEGAM AHA/ |SIGN | Oman Heart | ANZCOR ESC | Japanese NACB
ACC Ass. Circ.Soc.
Scope and | 1. The overall objective(s) of the guideline |7 7 7 7 7 7 7 7
purpose is (are) specifically described.
2. The health question(s) covered by the 7 7 7 7 6 7 7 7
guideline is (are) specifically described.
3. The population (patients, public, etc.)to | 7 7 7 7 7 7 7 7
whom the guideline is meant to apply is
specifically described.
Stakehold- | 4. The guideline development group 7 7 7 1 1 7 7 4
er involve- includes individuals from all the
ment relevant professional groups.
5. The views and preferences of the 6 1 7 1 1 5 1 2

target population (patients, public, etc.)
have been sought.

6. The target users of the guideline are 7 7 7 7 7 7 7 3
clearly defined.

Rigor of 7. Systematic methods were used to 7 7 7 1 1 7 7 7
develop- search for evidence.
t
men 8. The criteria for selecting the evidence 7 7 7 1 1 7 7 7
are clearly described.
9. The strengths and limitations of the 7 7 7 1 1 7 7 7
body of evidence are clearly described.
10. The methods for formulating the 7 7 7 1 1 7 7 7
recommendations are clearly
described.
11. The health benefits, side effects and 7 7 7 5 4 7 7 7

risks have been considered in
formulating the recommendations.
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AGREE Il Score
Domain Item DEGAM AHA/ |SIGN | Oman Heart | ANZCOR ESC | Japanese NACB
ACC Ass. Circ.Soc.
12. There is an explicit link between the 7 7 7 5 6 7 7 7
recommendations and the supporting
evidence.
13. The guideline has been externally 7 7 7 1 1 7 1 5
reviewed by experts prior to its
publication.
14. A procedure for updating the guideline |7 7 7 1 1 1 3 1
is provided.
Clarity of 15. The recommendations are specificand | 7 7 7 7 7 7 7 7
presenta- unambiguous.
i
on 16. The different options for management 7 7 7 7 7 7 7 1
of the condition or health issue are
clearly presented.
17. Key recommendations are easily 7 7 7 5 7 7 7 7
identifiable.
Applicabil- | 18. The guideline describes facilitators and | 7 7 7 5 4 7 7 7
ity barriers to its application.
19. The guideline provides advice and/or 7 7 7 5 4 7 7 7
tools on how the recommendations can
be put into practice.
20. The potential resource implications of 7 7 7 5 1 1 1 7
applying the recommendations have
been considered.
21. The guideline presents monitoring and/ | 7 7 7 1 1 7 1 7
or auditing criteria.
Editorial 22. The views of the funding body have not | 7 7 7 1 1 7 1 3
independ- influenced the content of the guideline.
ence 23. Competing interests of guideline 7 7 7 1 1 7 5 1
development group members have
been recorded and addressed.
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AGREE Il Score
Domain Item DEGAM AHA/ |SIGN | Oman Heart | ANZCOR ESC | Japanese NACB
ACC Ass. Circ.Soc.
Overall 1. Rate the overall quality of this
Suidefine guideline. 6.96 674 |7 3.60 3.39 639 [543 5.43
ssess-
ment
Overall 2. | would recommend this guideline for Yes, with Yes Yes No No Yes Yes, with Yes, with
Guideline use. modifications ) . modifications | modifications
Assess- Note: Note:
ment Note: Excellent methodology | methodology, Note: the Note: this guideline is
methodological is not clearly | editorial guideline is not up-to-date and
quality. How- described, independence applicable in | there is no
ever, not up-to- editorial and a special recommendation on
date (update to independence | applicability setting i.e. the update process
be published not described. | are not clearly disaster in and timeline, but it is
Dec.2019) described. Japan already archived. The
guideline is specifically
on POCT in various
disease areas.
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Risk of bias tables: D-dimer POCT

Table A12: Risk of Bias (D-dimer POCT) — study level (systematic reviews and meta analyses)

Author, year

CADTH,
2016 [104]

Geersing,
2009 [31]

Lucassen,
2011 [34]

Hendrisksen,
2015 [33]

Hendriksen,
2015 [105]

Schols,
2018 [26]

Pasha, 2009
[32]

Florkowski,
2017 [4]

Marquardt,
2015 [35]

1. Did the research questions and
inclusion criteria for the review include
the components of PICO?

Yes

Yes

Yes

Yes

No

Yes

Partial yes

No

Partial yes

2. Did the report of the review contain an
explicit statement that the review methods
were established prior to the conduct of
the review and did the report justify any
significant deviations from the protocol?

No

Partial yes

No

No

No

Partial yes

No

No

No

3. Did the review authors explain their
selection of the study designs for
inclusion in the review?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Partial yes

4. Did the review authors use a compre-
hensive literature search strategy?

Partial yes

Partial yes

Partial yes

Partial yes

No

Partial yes

Partial yes

No

Yes

5. Did the review authors perform study
selection in duplicate?

No

Partial yes

Yes

Yes

No

Yes

Yes

No

No

6. Did the review authors perform data
extraction in duplicate?

No

Yes

Yes

Yes

No

No

No

No

No

7. Did the review authors provide a list of
excluded studies and justify the
exclusions?

No

No

No

No

No

No

No

No

No

8. Did the review authors describe the
included studies in adequate detail?

Partial yes

Partial yes

Yes

Yes

Yes

Yes

Yes

No

Partial yes

9. Did the review authors use a satisfactory
technique for assessing the risk of bias
(RoB) in individual studies that were
included in the review?

RCTs

Partial yes

Yes

Yes

Partial yes

No

Yes

Partial yes

No

Partial yes
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Author, year

CADTH,
2016 [104]

Geersing,
2009 [31]

Lucassen,
2011 [34]

Hendrisksen,
2015 [33]

Hendriksen,
2015 [105]

Schols,
2018 [26]

Pasha, 2009
[32]

Florkowski,
2017 [4]

Marquardt,
2015 [35]

10.

Did the review authors report on the
sources of funding for the studies
included in the review?

No

No

No

No

No

No

Yes

No

No

1.

If meta-analysis was performed did the
review authors use appropriate methods
for statistical combination of results?
RCTs

NA

Yes

Yes

Yes

NA

NA

Yes

NA

NA

12.

If meta-analysis was performed, did the
review authors assess the potential
impact of RoB in individual studies on
the results of the meta-analysis or other
evidence synthesis?

NA

Yes

Partial yes

No

NA

N/A

No

NA

NA

13.

Did the review authors account for RoB
in individual studies when interpreting/
discussing the results of the review?

Partial yes

Yes

Partial yes

No

No

Yes

Yes

No

Partial yes

14.

Did the review authors provide a
satisfactory explanation for, and
discussion of, any heterogeneity
observed in the results of the review?

No

Yes

Yes

Yes

No

Partial Yes

Yes

No

No

15.

If they performed quantitative synthesis
did the review authors carry out an
adequate investigation of publication
bias (small study bias) and discuss its
likely impact on the results of the review?

NA

Yes

No

No

NA

NA

Yes

NA

NA

16.

Did the review authors report any
potential sources of conflict of interest,
including any funding they received for
conducting the review?

No

Yes

Yes

Yes

Yes

Yes

Partial yes

NA

Partial yes

Overall Confidence

Critically
low

High

High

High

Critically
low

Moderate

Moderate

Critically
low

Moderate

Version 1.4, 26.11.2019

EUnetHTA Joint Action 3 WP4

164




POCT/point of care tests: D-dimer and Troponin

Table A13: Risk of bias (D-dimer POCT) — outcome level of non randomised studies comparing the use of D-dimer POCT versus usual care
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MORTALITY/MORBIDITY, QUALITY OF LIFE, SAFETY
Oude Elferink, 2015 [37] Not defined as outcome
Kingma, 2017 [36] Not defined as outcome
PATIENT MANAGEMENT
Oude Elferink, 2015 [37] L L L L L M L M
Low prevalence of DVT
in this sample resulted in
small number of events
Kingma, 2017[36] L S L L M L L S
Bias possible, particularly 11% missing data in
in the usual care group, the usual care group
selection of patients (not
consecutive)

Abbreviations: L — low; M — moderate; S — severe.
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Table A14: AGREE Il quality appraisal of the guidelines on the use of D-dimer POCT
AGREE Il Score
Domain Item Japan
DEGAM | AWMF SIGN Fesmire Jaeschke ESC | NCGC | NICE DGK Circ.Soc
Scope and | 1. The overall objective(s) of the guideline |7 7 7 7 7 7 7 7 7 7
purpose is (are) specifically described.
2. The health question(s) covered by the 7 7 7 7 7 7 7 7 7 7
guideline is (are) specifically described.
3. The population (patients, public, etc.)to |7 7 7 7 7 7 7 7 7 7
whom the guideline is meant to apply is
specifically described.
Stakehold- | 4. The guideline development group 7 7 7 7 7 7 7 7 7 7
er involve- includes individuals from all the relevant
ment professional groups.
5. The views and preferences of the target | 6 6 7 1 1 1 7 7 1 1
population (patients, public, etc.) have
been sought.
6. The target users of the guideline are 7 7 7 7 7 7 7 7 7 7
clearly defined.
Rigor of 7. Systematic methods were used to 7 3 7 7 7 7 7 7 7 7
develop- search for evidence.
t
men 8. The criteria for selecting the evidence 7 3 7 7 7 7 7 7 7 7
are clearly described.
9. The strengths and limitations of the 7 3 7 7 7 7 7 7 7 7
body of evidence are clearly described.
10. The methods for formulating the 7 7 7 7 7 7 7 7 7 7
recommendations are clearly described.
11. The health benefits, side effects and 7 7 7 7 7 7 7 7 7 7
risks have been considered in
formulating the recommendations.
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AGREE Il Score
Domain Item Japan
DEGAM | AWMF SIGN Fesmire Jaeschke ESC | NCGC | NICE DGK Circ.Soc
12. There is an explicit link between the 7 7 7 7 7 7 7 7 7 7
recommendations and the supporting
evidence.
13. The guideline has been externally re- 7 6 7 7 3 7 7 7 7 1
viewed by experts prior to its publication.
14. A procedure for updating the guideline 7 6 7 7 1 7 7 7 7 3
is provided.
Clarity of 15. The recommendations are specificand | 7 7 7 7 7 7 7 7 7 7
presenta- unambiguous.
i
on 16. The different options for management of | 7 7 7 7 7 7 7 7 7 7
the condition or health issue are clearly
presented.
17. Key recommendations are easily 7 7 7 7 7 7 7 7 7 7
identifiable.
Applicabil- | 18. The guideline describes facilitators and | 7 7 7 6 7 7 7 7 7 7
ity barriers to its application.
19. The guideline provides advice and/or 7 7 7 6 7 7 7 7 7 7
tools on how the recommendations can
be put into practice.
20. The potential resource implications of 7 7 7 7 1 7 7 7 7 1
applying the recommendations have
been considered.
21. The guideline presents monitoring and/ | 7 7 7 1 1 5 7 7 5 1
or auditing criteria.
Editorial 22. The views of the funding body have not |7 7 7 7 1 7 7 7 7 1
independ- influenced the content of the guideline.
ence 23. Competing interests of guideline 7 6 7 1 1 7 7 7 7 5
development group members have
been recorded and addressed.
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AGREE Il Score
Domain Item Japan
DEGAM | AWMF SIGN Fesmire Jaeschke ESC | NCGC | NICE DGK Circ.Soc
Overall 1. Rate the overall quality of this guideline.
fj“'de“”e 6.96 6.3 7 6.13 5.26 6.65 |7 7 6.65 5.43
ssess-
ment
Overall 2. | would recommend this guideline for Yes, with | Yes Yes, with | Yes, with Yes, with modifi- | Yes | Yes Yes Yes Yes, with
Guideline use. modifica- modifica- | modifications. | cations. . .| modifica-
Assess- tions. Note: tions. Note: this | Note: this | o,
ment This is a Note: The Note: This is not guidance | is the
Note: consen- | Note: main focus is | a classical guide- is based | German | Note: the
Excellent | sus The on high sen- | line but the main on the summary | quideline
methodo- | based focus of | sitivityquanti- | objective was to NCGC of and is appli-
logical guideline. | the tative D- test the GRADE full re- state- cable in
quality. Evidence | guide- dimer tests, approach on this port. ment on | a special
However, | was not | lines is however the | example. The the ESC | setting
not up-to- | reviewed | on pre- qualitative methods are guideline | i.e. dis-
date in a sys- | vention tests (often rigorous, but the aster in
(update tematic and used in point- | Appendix where Japan
to be way and | man- of-care pan- | some further
published | there agement | els) are men- | details could
Dec.2019 | was no of DVT, tionedtoo. have been found
) and grading the diag- | Evidence is not published.
can, of the nosis is was not as- ”
therefore, | evidence. | only a sessed for Some aqd/tlonal
not be small qualitative information
used part of tests due to would be neces-
without the the limitations | S8 fo knqw
caution. guideline. | in terms of which D-dimer
their interpre- tests have high
tation and and mo qerate
lower sensi- sensitivity.
tivity.
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Table A15: Summary table of the results on the use of Th-POCT

eunethta

Effectiveness and diagnostic accuracy of Tn-POCT: Summary of the evidence

Author, | Study | Included | Setting Quality | Summary of the results Authors’ Conclusion
year design | studies /
included
pts
CADTH, | SR 41/NR Diverse High DTA results (at admission: range of POCT vs. range of CL): “Overall, given the
2016 (incl. ED oo 0 0 o limitations with the data
[25] and SEN: 26%-88% vs. 68%-100% and the inconsistency in
primary SPEC: 84.0%-98.0% vs. 75%-94% DTA estimates, the
care usefulness of [Tn-POCT]
settings) PPV: 31.0%-85.0% vs. 10%-82% in settings with access to

NPV: 90%-99% vs. 95%-100%

Clinical utility:

“In Settings Where a Central Laboratory is Available

[Tn-POCT] tended to shorten
turnaround time (TAT),
length of hospital stay, and

time to discharge.

The use of [Tn-POCT] did not statistically change

central laboratories may
be limited.”

“In settings with no access
to a central laboratory,
such as in rural health
care centres or remote
settings, [Tn-POCT] may
be useful due to the
potential to help reduce
unnecessary transfer of
patients to larger centres.”

mortality rates or severe adverse events compared with a central laboratory in most studies, in up to one year
of follow-up.

There was no difference in quality of life among patients who were tested using POC or central laboratory within up
to three months’ follow-up. Subgroup analyses of clinical-utility studies based on study design, setting, the level of
sensitivity of the central laboratory methods, the types of ¢Tn (I or T), and funding status did not show any
differences in findings. (...).
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Effectiveness and diagnostic accuracy of Tn-POCT: Summary of the evidence

Author, | Study Included | Setting Quality | Summary of the results Authors’ Conclusion
year design | studies /

included

pts

In Settings Where No Central Laboratory is Available

In pre-hospital or ambulance settings, limited evidence points to the potential use of [Tn-POCT] for the diagnosis
and management of patients. [Tn-POCT] testing may

reduce the percentage of patients referred to the emergency department from a primary health care centre.

[Tn-POCT] was shown to be feasible and reliable for patients transported by ambulance, and can shorten the time
from first medical contact to patient disposition (...)."

Schols, | SR 2/545 Primary Moderat | DTA results (range of 2 studies, results of Ml / MI+unstable angina): No conclusion on Tn-
2018 Care e P 0 o o POCT, highlighting the
[26] SEN: 67%-83% / 21%-29% inconclusive available

SPEC: 98-100% / 98-100% evidence.
PPV: 40%-100% / 40%-100%
NPV: 99%-99.7% / 94%-96%

Clinical utility:

Limited evidence (1 comparative cohort study) was found that Tn-POCT would reduce the referral rate, but the
identified cohort study noted that it may be on offset of potentially missing out on patients with an acute myocardial
infarction or unstable angina.
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Table A16: Summary table of the results on the use of Tn-POCT in the emergency department

The use of Tn-POCT in the emergency department: Summary of the evidence

Evidence ‘ Quality Results Conclusion

Effect on patient management

1 SR [25] High No. of hospital admission: N/A Currently, the evidence is
insufficient indicating non-inferiority
of using a pathway with Tn-POCT
RR: N/A compared to usual care if CL
testing is timely available.

Treatment initiation: N/A

DNT: N/A
TAT (evidence base: 2 RCTs, 11 observational studies using a variety of different definitions of TAT36):
RCTs (2 studies, cTnl or cTnT testing, 2,134 and 833 enrolled patients respectively):

e Reduction in 2/2 studies: 43 min (median; p value not available) in one study, and 71 and 147 min in the other study37 (median; s. s.,
with p<0.001)

Observational studies (5 prospective, 1 retrospective and 5 pre-post studies respectively, cTnl or cTnT testing, 31 to 2,386 enrolled pts)

e Reduction in 11/11 studies: 18-93 min (p values available for 5/11 studies, with s. s. differences in these studies)

TTD (evidence base: 2 RCTs, 1 observational study):

RCTs (2 studies, cTnT or cTnl testing, 487 and 2,134 enrolled pts respectively):

e Reduction in 2/2 studies: 5 and 7 min (mean and median respectively; s. s. with p=0.04 and p value not available respectively)
Observational studies (1 pre-post study, multiple biomarkers 4,886 enrolled pts):

e Reduction in 1/1 study: 26 min (p value not available)

LOS:
Emergency room stay (evidence base: 3 RCTs, 2 observational studies):
RCTs (3 studies, cTnl or cTnT testing, 487-912 enrolled pts):

¢ Reduction in 2/3 studies: 0.2 and 0.8 h (mean and median; diff. n. s. in individual studies)

% E.g., time from blood draw to result.
¥ When using the definitions “time from collection to physician notification” and “time from presentation to anti-ischemic therapy” respectively.
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The use of Tn-POCT in the emergency department: Summary of the evidence

Evidence Quality Results Conclusion

e Increase in 1/3 studies: 0.1 h (median; diff. n. s.)

Observational studies (2 pre-post studies, cTnl testing, 366 and 671 enrolled pts respectively):
e Reduction in 2/2 studies: 1.9 h (mean; p value NR) and 2-2.7 h respectively (mean; diff. s. s.)
Hospital stay in ED (evidence base: 1 RCT)

RCTs (1 study, cTnl testing, 2,243 enrolled pts)

e Reduction in 1/1 study: 2.2 h (mean; diff. n. s.)

Further testing: N/A

TCD (evidence base: 1 RCT, 1 pre-post study):

RCTs (1 study, cTnl testing, 2,134 enrolled pts)

e Reduction in 1/1 study: 9 min (median; p value not available)

Observational studies (1 pre-post study, multiple biomarker testing, 4,886 enrolled pts):

e Reduction in 1/1 study (multiple biomarkers): 26 min (mean; p value not available)

Effect on mortality/morbidity

1 SR [25] High Mortality (evidence base: 2 RCTs and 3 observational studies)

RCTs (2 studies; cTnT or cTnl testing, 487 and 2,243 enrolled pts respectively)

POC vs. CL: 0.5 vs. 0% in one study (p value NR) and 1% vs.0.2% in another study (n. s., with p=0.142)
Observational studies (3 prospective studies; cTnl or cTnT testing; 508-1,410 enrolled pts)

None of the studies compared Tn-POCT with CL head-to-head (using statistical testing)

Cardiac events (evidence base: 2 prospective studies, cTnl or cTnT testing)

30 day cardiac event rate (1 prospective study, 704 enrolled pts; POCT vs. CL):

o Low risk pts: 0% (95%CI: 0-25.9) vs. 0% (95%CI: 0-21.5), p value NR

o High risk pts: 24.8% (95%CI: 20.1-30.1) vs. 28.6% (95%Cl: 23.4-34.4), p value NR
Cardiac events after 1 year (1 prospective study, 1,410 enrolled pts; POCT vs CL):

® 2.1% (95%Cl: 1.5-3) vs. 2.2% (95%CI: 1.6-3.1), p value NR
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The use of Tn-POCT in the emergency department: Summary of the evidence

Evidence Quality

Results

Conclusion

Other Adverse events (AE) and composite end points in ED (evidence base: 2 RCTs, cTnT or cTnl testing)
Major AE after 3 m FU (1 RCT, 2,243 enrolled pts; POCT vs CL): 3% vs. 2%, diff. n. s., with p=0.313
CEP events®® at 6 m (1 RCT, 487 enrolled pts; cTnT testing, POCT vs. CL): 10.4% vs. 5.4%, p value NR

Effect on QoL

1 SR [25]

QoL (evidence base: 1 RCT, cTnl testing, 2,243 enrolled pts using the EQ-5D questionnaire):
POC vs. CL:

e After 1 m: 0.742 vs. 0.759 (n. s., with p=0.614)

o After 3 m: 0.752 vs. 0.759 (n. s., with p=0.638)

% AMI, coronary revascularization, cardiac arrest, or mortality in patients with a negative first cTn test at 3 m FU
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Table A17: Summary table of the results on the use of Tn-POCT in ambulatory (primary or community care)

eunethta

The use of Tn-POCT in primary care settings: Summary of the evidence

Evidence Quality Results Conclusion
base
Effect on patient management
2 SRs [25, 26] | Moderate | No. of hospital admission: N/A Currently, the evidence is insufficient
to High s indicating superiority of using a pathway
Treatment initiation: N/A with Tn-POCT compared to usual care in
RR (evidence base: 1 comparative cohort study identified by both SRs): ambulatory care (primary or community
care) if CL testing is not timely available.
e Reduction in 1/1 study (TnT testing, 196 enrolled pts): 32/128 pts (25%) vs. 29/68 pts (43%), p value not reported39
DNT: N/A
TAT: N/A
TTD: N/A
LOS: N/A
Further testing: N/A
TCD: N/A
Effect on mortality/morbidity
No evidence N/A -
identified
Effect on QoL
No evidence N/A -
identified

% vet, it is mentioned in the review that the authors of the primary study noted that there were some two patients that were not referred and missed cases (one AMI and one unstable angina respectively).
It is therefore concluded that the use of Tn-POCT in pts with chest pain “may reduce emergency referrals, but probably at the cost of an increased risk to miss patients with an acute myocardial infarction
or unstable angina”.
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Table A18: Summary table of the results on the use of Th-POCT in pre-hospital emergency medicine (PHEM)

Effectiveness of implementing Tn-POCT in pre-hospital emergency medicine: Summary of the evidence

Evidence base ‘ Quality ‘ Results ‘ Conclusion
Effect on patient management
1 SR [25] High No. of hospital admission (1 RCT with 601 enrolled pts; pre-hosptial setting with no access to CL Currently, the evidence is insufficient indicating
methods): superiority of using a pathway with Tn-POCT compared
* No difference between Tn-POCT and usual care (no further information provided) Igsl:isnl;ailsc?g? ti&p;rlt}el-g\(l):ﬁ;tglle?mergency medicine if CL
Treatment initiation: N/A
RR: N/A
DNT: N/A
TAT (ambulance; 1 observational study; 928 pts): 83 min (median, range: 46-167)
TTD (ambulance; evidence base: 1 RCT):
e Reduction in 1/1 study (median time Tn-POCT vs CL): 8.8 hours (range: 6.2 h to 10.8 h) vs. 9.1 h
(range 6.7 hours to 11.2 hours), P = 0.05.
LOS: N/A
Further testing: N/A
TCD: N/A
Effect on mortality/morbidity
1 SR [25] High Mortality: (ambulance; evidence base: 1 RCT, 601 enrolled pts)
Death in the next 30 days: no difference between groups (no further information provided)
Effect on QoL
No evidence identified | N/A | NA
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Table A19: Summary table of the results on the use of D-dimer POCT

eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study | Included | Setting Quality Summary of the results Authors’ Conclusion
year design | studies /
included
pts
Schols, SR 21/892 Primary Moderate | DTA: No studies assessed the effects of D-dimer on
2018 [26] care SEN: stand alone D-dimer 84%; Wells <4 + D-dimer 94- 95%; Wells <2 + D-dimer 97%. | treatment initiation or referral rates. All studies
] . o < . o . < . o were considered at high risk of bias. Evidence
SPEC: stand-alone D-dimer 62%; Wells <4 + D-dimer 38- 51%; Wells <2 + D-dimer 32%. suggests combining D-dimer with a clinical deci-
PPV: stand alone D-dimer 24%; Wells <4 + D-dimer 21- 37%; Wells <2 + D-dimer 20%. | sion rule (e.g. when GP use of a D-dimer POCT
NPV: stand alone D-dimer 96%; Wells <4 + D-dimer 94- 99%; Wells <2 + D-dimer 99%. | iS combined with the Wells clinical decision rule)
leads to more accurate diagnosis. Further
Effectiveness: NR research on clinical effectiveness is necessary.
Geersing, SR & 23/ Primary or High DTA: The two quantitative tests (Cardiac D-dimer and
2009 [31] meta 13,959 secondary Triage D-dimer) scored most favourably.
analy- care SEN: In outpatients suspected of VE, D-dimer POCT
sis 0.85 (95%CI 0.78-0.90) for SimpliRED D-dimer; '

0.87 (0.81-0.91) for Clearview Simplify D-dimer;
0.93 (0.88-0.97) for Triage D-dimer;
0.96 (0.91-0.98) for Cardiac D-Dimer.

SPEC:

0.48 (95% CI 0.33-0.62) for Triage D-dimer;
0.57 (0.52-0.62) for Cardiac D-dimer;

0.62 (0.54-0.69) for Clearview Simplify D-dimer;
0.74 (95%CI 0.69-0.78) for SimpliRED

Likelihood ratio of a negative test result:

0.07 (95%CI 0.04-0.16) for Cardiac D-dimer;

0.18 (95%CI 0.08-0.43) for Triage D-dimer;

0.21 (0.15-0.29) for SimpliRED D-dimer;

0.22 (95% CI 0.15 to 0.29) for Clearview Simplify D-dimer.

Effectiveness: NR

can contribute important information and guide
patient management, especially in low-risk
patients (i.e. with low score on a clinical
decision rule).
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eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study | Included | Setting Quality Summary of the results Authors’ Conclusion
year design | studies /
included
pts
Pasha, SR 4/199 Not 0 Moderate | DTA: Overall (across POCT and lab tests) pooled
2010 [32] specified Incidence of VTE despite negative testing and unlikely clinical probability: 2% (95% CI: |nC|doence of morbidity was 0.34% (95%Cl 0.036-
0.1-10.1%)? 0.96%) and combined incidence of death
(across POCT and lab tests) was 0.1% (95% ClI
Effectiveness: 0.0-0.5%). Combined 3-month mortality risk of
In 49/199 (25%) patients with unlikely clinical probability and normal D-dimer CT scans | PE (across POCT and lab tests) was 0.10%
could be withheld. (95%C1 0.002-0.46%).
. . 1 death occurred across all studies (this was in
Mortality/Morbidtidy: 1 person (2%) the POCT study).
Ruling our PE on basis of unlikely clinical
probability and normal D-dimer is very safe.
Hendriksen, | SR 10 /598 Primary High Sensitivity*: Efficiency was comparable across all models
2015 [33] care but the Wells rules combined with D-dimer

88% (78%-94%) for simplified revised Geneva <2 model

90% (81-96%) for original revised Geneva <5

95% (87%-98%) for original Wells <4; 95% (87-98%) for modified Wells <2

96% (88%-99%) for simplified Wells <1

Specificity*: 48% (44%-53%) for original revised Geneva <5; 49% (45-53%) for the

simplified Wells <1; 50% (46-55%) for the modified Wells <2; 51% (47-55%) for the
original Wells <4; 53% (49%-57%) for simplified revised Geneva <2.

PPV*: 20% (15%-24%) for original revised Geneva <5; 21% (17-26%) for original Wells
<4; 21% (17-26%) for modified Wells <2; 21% (17-25%) for simplified Wells <1; 21% (16-
26%) for simplified revised Geneva <2.

NPV*: 97% (95-99%) original revised Geneva <5; 97% (94-99%) simplified revised
Geneva <2; 99% (96-100%) original Wells <4; 99% (96-100%) modified Wells <2; 99%
(97-100%) simplified Wells <1.

*Data are ordered by values of the test accuracy rate.
Effectiveness:

Failure rates across all models:
1.2% (95%CI 0.2%-3.3%) for simplified Wells <1

POCT gave the best performance in terms of
lower failure rates

% Only "outpatients" stated in one study in this review that used a POCT but not defined further (i.e. if primary care or ED)
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eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study | Included | Setting Quality Summary of the results Authors’ Conclusion
year design | studies /

included

pts

1.5% (95%CI 0.4-3.7%) for original Wells <4

1.5% (95%CI 0.4-3.8%) for modified Wells <2

2.7% (95%CI 1.1-5.4%) for original revised Geneva <5
3.1% (95%CI 1.4%-5.9%) for simplified revised Geneva <2

Efficiency across all models:

43% (95%CI 39%-48%) for simplified Wells <1

44% (95%Cl 40-48%) for original revised Geneva <5
45% (95%CI 41-49%) for modified Wells <2

46% (95%CI 41-50%) for original Wells <4

48% (95%CI 44%-52%) for simplified revised Geneva <2

Lucassen, | SR 52/ Hospital High DTA: NR for D-dimer POCT Combining a decision rule and gestalt can
2011 [34] 55,268 setting . ) safely exclude PE when combined with
(emergency Effectiveness: sensitive D-dimer testing except when the less
department, Failure rate (across all studies with qualitative D-dimer testing): 1.0% (95%Cl 0.8-1.3%) | sensitive Wells rule (cutoff value <4) is
outpatients combined with gestalt 0.7% (95%Cl 0.4-1.2%) combined with qualitative D-dimer POCT
inpatients) combined with Wells cutoff value <4: 1.7% (95%CI 1.0-2.8%)
combined with Wells cutoff value <2: 0.9% (95%CI 0.6-1.5%)
Efficiency (across all studies with qualitative D-dimer testing): 45% 95%CI 39-52%);
Combined with gestalt: 52% (95%CI 40-64%)
Combined with Wells cutoff value <4: 42% (95%CI 32-52%)
Combined with Wells cutoff value <2: 40% (95%CI 33-48%)
Marquardt, | SR 713,279 | ED Moderate | DTA: NR POC D-dimer tests can safely improve patient
2015 [35] journey times

Effectiveness:
No. of hospital admissions (1 before-after study, 462 pts)
decreased by 13.8%

TAT in ED (evidence base: 7 observational studies*', 3,279 pts):

“! While the review reported initially on seven included studies on TAT, data are only presented for six studies.
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eunethta

Effectiveness and diagnostic accuracy of D-dimer-POCT: Summary of the evidence of SRs

Author, Study | Included | Setting Quality Summary of the results
year design | studies /

included

pts

Authors’ Conclusion

Reduction in 5 studies (comparative; prospective and retrospective): 10-101.5 min (using
different measures of central tendency; p-values and information on stat. testing not reported)

No comparative data shown from 2 studies®

Table A20: Summary table of the results on the use of D-dimer POCT derived from primary studies updating the overview of reviews

Effectiveness of implementing D-dimer-POCT: identified studies updating the evidence from SRs

Evidence Study Included | Setting Risk of Summary of the results Conclusion
base design pts Bias
Effect on patient management
2 studies NRCT 971 Primary Moderate TAT (1 study): <5min to 34 min The evidence from updating the evidence
[36, 37] care to severe RR (1 study): no statistically significant difference in patients referred, not found in SRs is insufficient to suggest that
referred between intervention and usual care group implementing D-dimer POCT is non-inferior

Effect on mortality/morbidity

No studies identified | -

Effect on QoL

No studies identified | -

in comparison to CL testing and superior in
comparison to usual care if CL is not (timely)
available.

2 Non-comparative data was shown in one study (time to result: 10-38 min) and not reported at all in another study that the review described.
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Applicability tables

Table A21: Summary table characterising the applicability of a body of studies

Domain Description of applicability of evidence

Population The identified evidence refers primarily to systematic reviews with limited data on patient
characteristics. Nevertheless, no applicability concerns related to the population of interest
are raised.

Intervention For Tn-POCT, the algorithms when troponin is measured may vary. However, the

systematic reviews hardly described which algorithm was used in the primary studies.
As such, one can only speculate whether this represents a concern of applicability of the
identified evidence.

Secondly, there are numerous different Tn-POCT devices on the market. While one
systematic review [26] controlled for whether there was a systematic pattern of outcomes
dependent on specific products, there is still the chance that the diagnostic performance
slightly changed within the past years. It may be that the Tn-POCT devices got software
updates or changed technologically.

For D-dimer POCT, similarly, there are also numerous devices on the market with
differences as to whether D-dimers are measured qualitatively or quantitatively and which
cut-off values are used. This may represent an intervention-related applicability concern
and especially different cut-off values were noted as a factor potentially explaining
heterogeneity found in two meta analyses [31, 34].

Comparators For Tn-POCT, the comparators used were mostly usual care (incl. mostly CL methods as
well). Similarly to the intervention-related applicability concerns raised, different algorithms
that are in place may have plaid a factor. However, the systematic reviews hardly described
which algorithm was used in the primary studies. As such, one can only speculate whether
this represents a concern of applicability of the identified evidence.

Besides, there were no further suspected applicability concerns in the context of the
chosen comparators found for the reviews on Tn-POCT or D-dimer POCT.

Outcomes For Tn-POCT, no applicability concerns were identified. Evidence was found for most
of the outcomes of interest.

We have considered DTA studies only if they also considered patient-important outcomes.
In so doing, we tried to limit the applicability concern when using surrogate endpoints
(diagnostic performance) that can be used to indirectly extrapolate on a potential effect.

Setting There is no standard global definition of ambulatory care settings or emergency care.
The reviews identified studies from all over the world, yet mostly in western countries. For
both Tn-POCT and D-dimer POCT, the available evidence stems from studies conducted
all over the world. Due to the fact that each health care system — also within the Western
world — is structured differently, there may be significant applicability concerns when it
comes to the evidence in the ambulatory care setting.

Similarly, In Austria, the identified settings may not be identical to the ones to be found in
the available evidence. For pre-hospital emergency medicine [106], for instance, voluntary
work plays a significant role. Training for becoming a paramedic is relatively short in Austria
when compared to international standards and, hence, one needs to reflect as to whether
the evidence found in this setting is applicable in the Austrian context.

In addition, one systematic review [25] especially reflected on the role of Tn-POCT in
settings where no CL is available. Remote settings were, inter alia, listed. These settings
may not be identical to the remote areas to be found in Austria or Romania.

In addition, for both Tn-POCT and D-dimer POCT, the available evidence is stems from
studies conducted all over the world. Due to the fact that each health care system — also
within the Western world — is structured differently, there may be significant applicability
concerns when it comes to the evidence in the ambulatory care setting.

Abbreviations: CL — central laboratory; POCT — point of care testing.
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APPENDIX 4: CHECKLIST FOR POTENTIAL ETHICAL, ORGANISATIONAL,
PATIENT AND SOCIAL AND LEGAL ASPECTS

1.  Ethical

1.1. Does the introduction of the new technology and its potential use/non-use instead of the No
defined, existing comparator(s) give rise to any new ethical issues?

1.2. Does comparing the new technology to the defined, existing comparators point to any No
differences that may be ethically relevant?

2. Organisational

2.1. Does the introduction of the new technology and its potential use/non-use instead of the Yes
defined, existing comparator(s) require organisational changes?
Should the tests show benefits in terms of clinical utility or patient outcomes, it may be
necessary to effect organisational changes to be able to realise the potential of the tests.

2.2. Does comparing the new technology to the defined, existing comparator(s) point to any Yes
differences that may be organisationally relevant?
Yes there may be organisationally relevant, contextual factors e.g. in referring practises.

3. Social

3.1. Does the introduction of the new technology and its potential use/non-use instead of the No
defined, existing comparator(s) give rise to any new social issues?

3.2. Does comparing the new technology to the defined, existing comparator(s) point to any No
differences that may be socially relevant?
Legal

4.1. Does the introduction of the new technology and its potential use/non-use instead of the No
defined, existing comparator(s) give rise to any legal issues?

4.2. Does comparing the new technology to the defined, existing comparator(s) point to any No

differences that may be legally relevant?
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APPENDIX 5: DOCUMENTATION OF EXPERT INPUT

Pre-defined questions:

1. How are Tn-POCT and D-dimer POCT currently used in the Austrian context? In which set-
ting and by which type of doctors?

2. Where would you see these two diagnostics to be placed within the clinical pathway and do
you know of any thresholds that may apply in this context?

3. What is your clinical experience with using these POC tests? Do you use these POCTs in
practice?

4. Are there settings where one of these POCTs may be used instead of a central lab test?
(e.g., if central lab test is unavailable such as in remote areas). If so, please specify the
specific settings and reflect on the potential utility for these two POCT in the respective set-
tings.

5. If a central lab test is available, what clinical benefits do you think might be associated with
using POCT in Austria?

6. Do you know of any clinical decision rules in this area (cardiopulmonary symptoms, sus-
pected venous thromboembolism) that are routinely used in practice e.g. Wells rule?

INTERVIEW SUMMARIES (AT)
Interview 1 (primary care):

1. Generally, the clinical expert highlights that he may not be able to answer the first question
fully. Nonetheless he is willing to reflect on his thoughts how this may be in Austria: He
highlights hereby that he does not think that these POCTs are used regularly in general
practice. Potential reasons are hereby mentioned: The GPs might not get paid for them and
they are more expensive than the central lab tests. In Austria, the health system is quite fo-
cused on hospital care. Patients are referred to the hospital quickly and no POCT is done.
The problem with POCT is the lack of sensitivity. These tests are used to rule out diseases,
not to prove that the disease is present.

2. Please see drawing. Not aware of any thresholds.

3. The clinical expert has no experience in using them. He used to practice in Germany,
where the POCTs are not reimbursed. GPs apply clinical decision rules (e.g. Wells score)
and if it is negative the physician can be quite certain that the patient does not have the
disease.

4. Not aware of any areas or situations when a central lab would not be available.

5. Especially for the D-dimer POCT the expert does not see the point in using it. The main aim
of POCT is to rule out the disease and if the physician has a strong suspect that the patient
has the disease, the patient will be sent to the hospital, and no POCT will be done. There is
not a high risk of treating DVT later (e.g. 3 hours) if you do not do POCT, the only risk is
that the patient will get PE, but it is very unlikely. According to the clinical expert, Tn-POCT
makes more sense because coronary artery syndrome is a more severe disease. Neverthe-
less, it is unlikely that a patient would have ACS and not present symptoms. In ACS, an
ECG is done first. If the result is clear it is not necessary to do the Tn test. The clinical ex-
pert does not expect a change in the referral practice in Austria.

6. The clinical decision rules are probably not used systematically and routinely used among
GPs. There is the Wells score and other scores but as mentioned before, not routinely
used.
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Interview 2 (primary care):

1. In General practices (randomly — not refunded everywhere: either patient or doctor pays
testing), hospital outpatient units (emergency rooms). D-Dimer and Tn are being used, but
no quantification possible because the costs are not refunded

2. D-dimer is seen as exclusion test in guidelines, so it is considered most valuable in avoid-
ing further testing and/or hospital admission when negative. Helps reduce uncertainty, and
safety-medication (LMWH till results can be obtained — which may, at week-ends, take
days). Problem: no funding by social insurance, which in practice limits the use. Troponin:
not suitable for exclusion (positive after several hours, does not exclude acute coronary
syndrome), but does help somewhat in decision making as to which pathway to choose.

3. D-dimer: yes (s.above; (fear or symptoms of) DVT and PE rather frequent reasons for en-
counter: highly valuable in daily practice, Troponin: no — no exclusion possible, applicable
after hours after symptom onset, so rather infrequent and good chance or expiring unused
(no refund either).

4. See above: D-dimer of high value for family practice and any point of first contact. Troponin
one helpful tool in a bigger picture, for family practice and outpatient units. Lab test take
more than few hours in any extramural setting: patient at risk of DVT/PE or CHD cannot be
sent to labs, sending blood samples takes too much time: decisions have to be made within
minutes. Unavailable POCT (D-dimer) means: either admission to hospital, or organisation
of imaging: venous ultrasound also not generally refunded for outpatients, so mostly angi-
ography is performed (for: refunded): higher potential harm, no higher benefit, invasive,
painful.

5. S.above

6. Wells rule, DEGAM algorithm for chest pain available and used — not widely known though.
Suspected reasons: CME mostly provided by specialists, for whom those decision rules
play a minor role (in-hospital, access to lab test, imaging etc. available and generally pre-
ferred), no decision aids integrated in practice software, fast and easy to access point of
care tools not routinely used, clinical guidelines to time consuming to search and find. Cul-
ture of decision making....

Interview 3 (emergency department):

At the beginning of the interview, the interviewee was asked what he thinks could be an adequate
definition of POC and what could be adequate reference standards for the diagnostics under
evaluation.

Definition of POC

The definition of POC is ambiguous, which was raised by both the interviewers and the interview-
ee. According to the expert, there is no standard definition, different experts understand it differ-
ently. “Point” in POC can be defined in terms of a time point (i.e. a fast test) or in terms of a geo-
graphical point (i.e. bedside of the patients). Many products represent a mix of these two features.
According to the expert the location is not as important as the time factor but this is highly de-
pendent on the setting (emergency department, cardiologist office, etc.) and on the type of dis-
ease.

So depending on the definition used and the individual perception, some tests may be classified
as POC or no POC. The interviewee highlights that this non-standardised definition of POC may
also be reflected in the context of marketing: a wider definition may increase the market of some
of the available products.

Other problems with POCT are that they are often semi-quantitative and present challenges in
proper documentation, it they are not connected to electronic chart systems. Prints on thermal
paper turn illegible if they get in contact with disinfectants.
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Reference standard

The reference standard was also discussed. In case of the troponin (Tn) POCT it is quite difficult
to define the reference standard. Acute coronary syndrome (ACS) is a makeshift-diagnosis, coro-
nary artery occlusion is diagnosed by angiography, and the diagnosis of myocardial infarction or
other forms of myocardial injury is even more complex.. Generally, the expert sees the POC test
more important for the acute risk stratification than in a definitive diagnosis. Given an appropriate
time-frame, a negative Tn is a good prognostic sign. If positive, subsequent diagnostic workup is
mandatory. Overall, Tn level is only a part of the diagnostic means.

For D-dimer most frequent diagnosis is pulmonary embolism (PE). PE is diagnosed by CT-scan.
Other diagnoses include vascular complications such as aortic dissection, which is likewise diag-
nosed by CT-scan. However, D-dimer is elevated in several other conditions with a great variety
of reference standards. Furthermore D-dimer may be increased during gravidity.

Current use of the tests in Austria

Tn test is important in the diagnosis of ACS. For example in emergency departments Tn test is
useful because a negative test result can facilitate an early rule-out diagnosis. Tn test is also use-
ful for specialist clinics and office-based cardiologists, they can also interpret test results in con-
text. However, in the inpatient setting POC Tn test should not be done routinely. Tn test must not
be interpreted without at least clinical history, presentation and ECG readings. GPs well-trained in
ECG-interpretation who perform acute medicine or emergency medicine or so-called “Gemeinde-
and Sprengelarzte” may have access to Troponin if they are far away from hospitals or centres,
because early risk stratification can inform decisions e.g. on admission to a hospital.

D-dimer test has a very low specificity. In the diagnosis of PE the pre-test probability is more im-
portant than a POC D-dimer test result itself. Only if the d-dimer test is combined with the pre-test
probability (for instance via the Wells score) a proper interpretation of the result is possible. How-
ever, teaching experience shows that it is unlikely to be the case in Austria that pre-test probability
is routinely assessed. Also referrals to emergency department, according to the interviewee’s
experience, rarely indicate results of a pre-test probability calculation. One consequences of false-
ly using and interpreting D-dimer tests are unnecessary CTs. Moreover, PE is a continuum rang-
ing from small or life threatening; probably each person has at least a minor PE in their lives. So if
we really look closely, we will increase the detection rate of clinically non-significant PE. An im-
portant consequence of a PE diagnosis is therapeutic anticoagulation at least for several months
with a particular risk/benefit ratio. However, D-dimer is a very unspecific marker, which may also
be positive due to inflammation. Even uncomplicated infections often show positive test results
Therefore, POC D-dimer test should have a limited availability and should be used only in select-
ed departments in hospitals, in the EDs and by selected community-based specialists. The expert
did not know how frequently the D-dimer test is used currently in office-based practices in Austria.
There is potentially an alternative role for d-dimer as a biomarker screening tool as it can rule out
many things. There are different cut-off points depending on the product (technical) and popula-
tion (e.g. pregnant, older persons), which makes interpretation difficult.

Place of the tests in the diagnostic pathway

Tn test: ACS is the most frequent condition for the use of a Tn test. In case of ACS the time is
crucial. When patients present with respective acute symptoms, ECG needs to be performed im-
mediately. In case of ST-elevation the therapy does depend on clinical signs and ECG, but not on
Tn. There is no established role for a POC Tn test here. In case of non-ST elevation acute coro-
nary syndrome (NSTE-ACS) Tn is a very important diagnosic tool, and will influence therapy and
management. This is an area of application for POC Tn.

A proper interpretation the test result requires reflections about misdiagnosis and consequences
of subsequent diagnostic and therapeutic interventions.

In Austria the ESC guideline is in use, which describes 2 algorithms, depending on the setting.

D-dimer test: Usual usage for D-dimer POCT is diagnosis of PE. PE diagnosis is less time critical
than ACS workup, because usually a delay in diagnosis and treatment of several hours has no
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relevant impact on the outcome.. D-dimer tests should be interpreted together with a pre-test
probability. In case of increased post-test probability PE is diagnosed or ruled out by CT-scan. PE
may be treated in the in-patient or outpatient setting, anticoagulation is usually prescribed for sev-
eral months. Other diagnoses may be found in the CT-scan, whether relevant or not, which may
result in further diagnostic and/ therapeutic actions. In case of low post-test probabilities (D-dimer
and clinical factors) alternative diagnoses or no further workup is performed, usually without per-
forming a CT-scan.

Several guidelines, including a 2019 ESC guideline are available and used.

Setting

Settings for these POCT may include hospital units, such as wards, perioperative units, intensive
care units, and emergency departments, outpatient departments, specialist offices, GP offices and
mobile units, such as ambulance vehicles. These settings itself are heterogeneous, centralised
and and decentralised, some very remote. Even some hospital settings do not have a central lab
available 24/7.

Clinical decision rules

Clinical decision rules should be used but in practice their application varies greatly
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INTERVIEW SUMMARIES (RO)

Interview 1 (cardiologist)

1. Are used by doctors from emergency services and cardiologists. Context: emergency

. These are diagnostic tests for severe myocardial ischemia and venous thromboembolism

(including deep venous thrombosis and pulmonary embolism). The limits are related to the
fact that there are no protocols in hospitals (maybe there are, but not respected?) for their
interpretation in connection with clinical situations. Other limits - repeating in dynamics can
be a problem (kits use), physicians are quick to "resolve" the problem of diagnosis more
quickly and send the patient further. Dynamics require patient tracking time. Other limits for
Tn: overdose of revascularization in urgency; other causes of increased Tn are not known
(by doctors).

Yes. Both.

4. There may be screening methods in family doctors' offices and in Permanent Centers to

help address emergencies (eg coronary arteries pathology , many do not have ECG) and to
decide which patients are sent to the UPU and refer to elective referrals.

If the correct instruction is done by those who use them, and if they are being taught what is
the normal dynamics of these tests (for example troponin is high and many days after the
onset of an MI) and if doctors know that there are false positives too. Not once we were
fooled by ambulance staff on the basis of elevated troponin, addmiting patients for the
STEMI program (that is revascularization in the first 12 hours after with ST elevation infarc-
tion). Patients who sure did not enter in surgery because they were already 2-3 days after
their debut but occupied beds in the UTIC and when the STEMI patient actually appeared,
it was a problem finding a place for him.

. Of course. But their use is relative.

Interview 2 (emergency department)

1.

From my knowledge, fast tests for troponin and D dimers are available in all emergency
units, and in county and university hospital laboratories. They are used by emergency
doctors or other specialists who do triage in emergency rooms.

These tests are useful in the rapid diagnosis of acute coronary syndrome, especially in the
absence of electrocardiographic changes (for troponin), and for confirmation of pulmonary
thromboembolism, dimers. There are also false positive results, especially for. D dimers,
which have elevated values in sepsis, in neoplasia, but values increased in the clinical
context, help a lot in supporting the diagnosis.

Working in an emergency receiving unit in a university hospital, | use both tests for about
10 years, daily. They are very useful, and for refuting the diagnosis, especially as about
30% of patients coming up accuse chest pain.

| consider it useful that these tests can be available in small hospitals, which have only an
emergency receiving compartment, as well as in permanent centers, an early and accurate
diagnosis of acute coronary syndrome, which causes a high mortality rate in Romania

Consider the widespread use, even in ambulatory cardiology offices, for a more accurate
diagnosis of acute coronary artery disease, and especially for not to unnecessatrily crowd
county and university hospitals with patients coming from the territory without need.
Repeating after 6 hours of EKG and troponin at a city hospital, without surprising changes,
would be useful in order to avoid unnecessary transfer of patients

In the diagnostic guidelines of acute coronary artery disease and pulmonary thromboembo-
lism, paraclinical explorations include the dosing of troponin, CK mb, and D dimers respec-
tively. The Institute of Cardiovascular Diseases in lasi even condition the transfer of patients
without EKG changes by the presence of elevated troponin and CK mb values. Widespread
use as diagnostic tools would be extremely useful, even with the limits of false positives. It's
a useful way of diagnosing in emergency hospital rooms that do not have cardiologists or
internists. For example. at Hirlau Town Hospital in lasi County, triage in emergency room are
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also provided by pediatricians, doctors of infectious diseases, pneumologists who have less
clinical experience, in these cases they prove the usefulness of these laboratory parameters.

Interview 3 (family doctor)

1. In primary medicine, no such tests are used. They are mainly used in EDs and laboratories
(public or hospital).

2. These tests may fall into the positive or differential diagnosis stage (suspicion of myocardial
infarction or thromboembolism), but also in the monitoring of at-risk patients stage
(eg, D-dimer thrombophlebitis).

3. I did not use it.

4. Permanent rural centers, Ambulance substations, all ED services related to hospital units;
Being rapid tests, they direct the diagnosis in emergency cases (myocardial infarction,
pulmonary embolism, etc.) and consequently the necessary measures can be taken quickly.

5. Acute cardiopulmonary symptoms are an emergency that needs to be investigated as
quickly as possible. Ideal would be to organize and operate specialized centers on such
symptoms (hypotension - collapse / shock, acute chest pain, arrhythmias, eftc.),
autonomous of what is happening now in ED (all urgency or all patients are seen in that
emergency service); to these specialized centers to be directed all acute cases where there
is suspicion of major cardiovascular event.

6. | do not know protocols applied in practice for such clinical situations. But there are
international guidelines on ischemic heart disease or pulmonary thromboembolism, reliable
sources for guidance in practice.

Interview 4 (family doctor)

1. They are used both in the hospital and outpatient by cardiologists, internists and family
doctors.

2. D-dimer has negative predictive value for pulmonary embolism and deep vein thrombosis.
So if it's normal, the patient does not have these diseases and you can send him home
quietly. Troponins can confirm a myocardial infarction in case of acute coronary syndrome
without ECG changes (Non-STEMI).

3. luse in my ambulatory practice D-dimer in case of clinical suspicion of pulmonary
embolism or deep vein thrombosis because | get the result in less than 2 hours. In the case
of troponins the response comes after several hours and | do not risk to wait in case of an
acute coronary syndrome.

4. For isolated rural areas and Medical Permanent Centers, both tests if done quickly can
save lives or save unnecessary travel.

5. The benefits would be that it is specified if the patient does not have embolism, thrombosis,
or stroke, and will not waste any more resources. If the diagnosis is confirmed, the patient
would be guided to the appropriate medical service. Clearly, the approach of doctors who
will have these tests available will be changed.

6. The Romanian Cardiology Society has developed guidelines based on those of the
European Society of Cardiology.
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APPENDIX 6: MISCELLANEOUS

Table A22: Documentation of queries to study authors in the assessment report

Study Content of query Reply received | Content of reply
yes / no
CADTH, “In table 26 (p. 128): It appears that Yes “You are correct — that is an error
2016 [25] there are sensitivity and specificity in Table 26. The data that should
data inserted in the table dealing with be included from The Venge article
mortality and MAE outcomes (see is from Table 3 of the original
Venge). Is this a mistake?” article, but the data from Table 2
has been used in error.”
CADTH, Evidence of settings where central Yes “For the settings where central lab
2016 [25] lab test is not available (ref. 48, 52, is not available, as there was

53, 54, 55, 61, 62): We did not see
the data in any evidence tables. Is
there a supplement document
available in which these data are
presented? If so, it would be greatly
appreciated if you could send it to us.

limited data and it's been reported
in text, there are no tables for this
information.”

For the purpose of transparency, a separate document with comments on the 2" draft assess-
ment from external experts and the manufacturer(s) (fact check), as well as responses from the
author, is available on the EUnetHTA website.
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