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study in six European countries

Ann Helen Kristoffersen a,b,⁎, Eva Ajzner c, Dunja Rogic d, Eser Y. Sozmen e, Paolo Carraro f, Ana Paula Faria g,
Joseph Watine h, Piet Meijer i, Sverre Sandberg a,b,j,
On behalf of the jointWorking Group on Postanalytical Phase (WG-POST) of the European Federation of Clinical
Chemistry and Laboratory Medicine (EFLM) and European Organisation for External Quality Assurance
Providers in Laboratory Medicine (EQALM)
a Laboratory of Clinical Biochemistry, Haukeland University Hospital, Helse Bergen HF, Bergen, Norway
b Norwegian Quality Improvement of Primary Care Laboratories (Noklus), Haraldsplass Deaconess Hospital, Bergen, Norway
c Central Laboratory, Jósa András University Hospital, Nyíregyháza, Hungary
d Clinical Institute of Laboratory Diagnostics, Clinical Hospital Center Zagreb, Croatia
e Department of Medical Biochemistry, Ege University, Faculty of Medicine, Izmir, Turkey
f Laboratory of Clinical Pathology, Department of Laboratory Medicine, Hospital Sant'Antonio, Padova, Italy
g External Quality Assurance Unit, Department of Epidemiology, National Health Institute Dr Ricardo Jorge, Lisbon, Portugal
h Laboratoire de Biologie Polyvalente, Centre Hospitalier La Chartreuse, Avenue Caylet, Villefranche-de-Rouergue, France
i ECAT Foundation, Voorschoten, the Netherlands
j Department of Global Public Health and Primary Care, University of Bergen, Bergen, Norway

a b s t r a c ta r t i c l e i n f o

Article history:
Received 7 January 2016
Received in revised form 30 March 2016
Accepted 1 April 2016
Available online 6 April 2016

Introduction: Clinical algorithms consisting of pre-test probability estimation and D-dimer testing are
recommended in diagnostic work-up for suspected venous thromboembolism (VTE). The aim of this study
was to explore how physicians working in emergency departments investigated patients suspected to have VTE.
Materials and methods: A questionnaire with two case histories related to the diagnosis of suspected pulmonary
embolism (PE) (Case A) and deep venous thrombosis (DVT) (Case B) were sent to physicians in six European
countries. The physicians were asked to estimate pre-test probability of VTE, and indicate their clinical actions.
Results: In total, 487 physicianswere included. Sixty percent assessed pre-test probability of PE to be high in Case
A, but 7% would still request only D-dimer and 11% would exclude PE if D-dimer was negative, which could be
hazardous. Besides imaging, a D-dimer test was requested by 41%, which is a “waste of resources” (extra costs
and efforts, no clinical benefit). For Case B, 92% assessed pre-test probability of DVT to be low. Correctly, only
D-dimer was requested by 66% of the physicians, while 26% requested imaging, alone or in addition to D-
dimer, which is a “waste of resources”.
Conclusions: These results should encourage scientific societies to improve the dissemination and knowledge of
the current recommendations for the diagnosis of VTE.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

When reviewing a patient with suspected venous thromboembo-
lism (VTE), i.e. pulmonary embolism (PE) or deep venous thromboem-
bolism (DVT), it is recommended first to estimate the pre-test

probability of PE/DVT by means of clinical signs and symptoms [1–6].
This pre-test probability can be assessed either by using clinical
experience or by calculating the probability based on scores i.e. clinical
decision rules like the Wells scores for PE or DVT [5]. The rationale
behind estimating the probability of VTE before further testing is to be
able to select a safe and efficient diagnostic work-up based upon the
recommended clinical algorithm [1–8]. In patients with a low tomoder-
ate pre-test probability, a negative D-dimer is sufficient to exclude VTE,
while in a patient with a higher pre-test probability, a negative D-dimer
cannot exclude VTE, and the patient has to be referred to radiologic
imaging to be able to exclude or confirm VTE. Patients with low to
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moderate pre-test probability and a positive D-dimer result, should also
be referred to imaging [1–8]. By using pre-test probability scores follow-
ed by the clinical algorithm described above, studies have shown that
VTE can be ruled out without imaging in 30–40% of the patients
where VTE is suspected [1,3–5,7–10]. However, recent studies suggest
that such pre-test probability scores and the clinical algorithm are not
implemented in the routine diagnostic work-up of VTE in some
countries [11–17]. The aim of this study was to explore how clinicians
from several countries working in emergency departments investigate
patients with suspected VTE in relation to their own estimated pre-
test probabilities of VTE, and to compare this practice with the
recommended clinical algorithm.

2. Methods

Two case histories followed by a questionnaire were developed by
the members of the Working Group on Postanalytical Phase (WG-
POST) of the European Federation of Clinical Chemistry and Laboratory
Medicine (EFLM) and the European Organisation for External Quality
Assurance Providers in Laboratory Medicine (EQALM), andwere piloted
by 1–5 physicians in Italy, Turkey, Norway, Hungary and Croatia. The
case historieswere slightlymodified after the results from the pilot. Dur-
ing the summer of 2012, invitation letters (emails) with a link to the
web-based questionnaire, using an online survey tool (SurveyMonkey
[18]), were sent to physicians working in emergency departments, in
these European countries. In addition, in France, the questionnaire was
sent by regular mail. A reminder was sent after a couple of weeks.
Most of the physicians were contacted through societies of internal
medicine or emergency physicians, while the questionnaire was spread
by using the project-coordinator's professional contacts with eligible
physicians in France.

Some of the included countries do not have specialists in emergency
medicine, and therefore physicians working within internal medicine
were also asked to participate in those countries. All participants who
included their email address received a feedback report including
recommendations for the diagnostic work-up of VTE addressed in the
case histories.

2.1. Case histories

The first patient had clinical symptoms and signs compatiblewith PE
(Fig. 1, Case A), and the next patient had suspected DVT (Fig. 1, Case B).
According to the pre-test probability scores with two levels e.g. Wells
score and the revised Geneva score for PE, which categorise patients
into likely or unlikely PE [10], Case A was most likely suffering from
PE. However, if using the three-level scores, categorising patients into
low, moderate or high probability for PE [9], patient A could have either
moderate or high probability for PE depending upon the interpretation
of the subjective criteria in the Wells score (“Alternative diagnosis less
likely than PE”) or a moderate probability according to the revised Ge-
neva score. In Case B, DVT was unlikely or the pre-test probability was
low using the two-level or the three-level scores, respectively [19,20].

In the first part of the questionnaire, the physicians were presented
with Case A and B and an initial question about the probability of PE
(Fig. 1, A1) and DVT (Fig. 1, B1), respectively, based on the symptoms
and signs presented to them in the case histories. Further, they were
asked about their preferred clinical actions for each patient based
upon 1) the clinical information, 2) after a D-dimer below the cut-off
value for VTE (negative) and 3) after a D-dimer above the cut-off
value (positive). The physicians who decided to exclude DVT, based
on a negative D-dimer in Case B, were asked to state the D-dimer
concentration, which would indicate them to request imaging (Fig 1).

In the second part of the questionnaire, the physicians were asked
about background information, as well as their use of pre-test probabil-
ity scores in clinical practice and in this particular questionnaire
(Table 1).

2.2. Clinical actions based on the physicians' pre-test probability estimates

For the data analysis, the physicians' responses on the probabilities
of having VTE (Fig. 1, A1 and B1) were divided into two groups;
1) “high probability”; consisting of high probability and likely VTE and
2) “non-high probability”; consisting of moderate and low probability
and unlikely VTE. These groups were created based on the recommend-
ed clinical algorithm, where high probability or likely VTE, should lead
directly to imaging without analysing D-dimer, and where moderate
and low probability or unlikely VTE should lead to initial D-dimer
analysis, and imaging indicated only if D-dimer is positive [2,3,5–7].

Further, the case histories were divided into Part I: clinical actions
after the information in the case histories, Part II: clinical actions after
a negative D-dimer and Part III: clinical actions after a positive D-
dimer (only Case B). Clinical actions stated by the physicians in both
high and non-high pre-test probability groups in each of the parts,
were categorized into “correct, “waste of resources” or “hazardous”
(Table 2).

2.3. Statistics

Data was analysed by simple descriptive statistics. Logistic regres-
sion was used to evaluate the probability for answering 1) “correct”
clinical action or 2) “waste of resources” or “hazardous”when belonging

Fig. 1. Case histories and questionnaire.
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