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Should the cut-off value of D-dimer be elevated to exclude pulmonary

embolism in acute exacerbation of COPD?
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ABSTRACT

KEY WORDS

Objective: The aim of this study was to evaluate the D-dimer levels in patients with chronic obstructive pulmonary disease
(COPD) exacerbation with and without pulmonary embolism (PE) and to attempt to define a new cut-off value for D-dimer
to exclude the diagnosis of PE in patients with COPD exacerbation.

Methods: This cross-sectional study was performed between the June 2012 and January 2013. The COPD patients
who were admitted to the emergency department with acute exacerbation were consecutively included. D-dimer levels
were measured upon admission. All patients underwent computed tomography angiography (CTA) and Doppler
ultrasonography (US) of the lower extremities.

Results: A total of 148 patients were enrolled. Fifty-three patients (36%) who did not have PE had higher than normal
(>0.5 pg/mL) D-dimer levels. The D-dimer levels of the COPD patients with PE were significantly higher than those of the
patients without PE (2.3842.80 vs. 1.06+1.51 pg/mL) (P<0.001). The cut-off value for D-dimer in diagnosing PE in the
COPD patients was 0.95 pg/mL. The area under the receiver operating characteristic (ROC) curve was 0.752+0.040 (95%
CI: 0.672-0.831) (P<0.001).

Conclusions: This study showed that the D-dimer concentrations of COPD patients who are in the exacerbation period
may be higher than normal, even without PE. The cut-off level for D-dimer was 0.95 pg/mL (sensitivity 70%, spesificity
71%) for the exclusion of PE in the patients with COPD exacerbation. The D-dimer cut-off value that is used to exclude
PE in patients with acute exacerbation of COPD should be reevaluated to prevent the excessive use of further diagnostic
procedures.

Chronic obstructive pulmonary disease (COPD); D-dimer; pulmonary embolism (PE)

J Thorac Dis 2013;5(4):430-434. doi: 10.3978]j.issn.2072-1439.2013.07.34

procedures, such as thorax computed tomography angiography

Introduction

Venous thromboembolism (VTE), specifically deep vein
thrombosis (DVT) and pulmonary embolism (PE) is an
important cause of morbidity and mortality (1). Clinical
suspicion is important in diagnosing PE. The presence of
unexplained respiratory symptoms, such as dyspnea and chest
pain, in a patient with VTE risk factors implies PE. It is neither

possible nor cost-effective to perform further diagnostic
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(CTA) and venous Doppler ultrasonography (US), in each
clinically suspect patient. PE was detected in only 25% of
suspected PE patients who were evaluated by further diagnostic
procedures (2). The use of D-dimer, which is a simple and
comparatively noninvasive test, excludes PE without further
imaging procedures (3). D-dimer is a manifestation of endogen
fibrinolytic activity (4). The concentration of D-dimer in plasma
increases in all physiological and pathological cases in which
fibrin has formed and then is degraded by plasmin. Chronic
inflammatory diseases occur under clinical conditions that may
increase D-dimer levels (S). Recent studies have shown that
systemic inflammation is associated with chronic obstructive
pulmonary disease (COPD) (6). The presence of elevated
prominent systemic inflammatory markers, such as C-reactive
protein and tumor necrosis factor alpha, in the plasma of COPD
patients indicated permanent systemic inflammation in these
patients (7). The prevalence of PE is increased in the COPD
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patients who were in the period of acute exacerbation (8,9).
Moreover, COPD has recently been defined as an independent
risk factor for PE (10). There is conflicting data concerning the
D-dimer levels in COPD patients. Hartmann et al. have proposed
that D-dimer has similar accuracy in COPD patients with or
without PE (11). Silva et al. observed that D-dimer levels did not
differ in stable COPD patients compared to control subjects (12).
However, several case-control studies have suggested that the
presence of the hypercoagulable state in COPD patients was
associated with higher D-dimer levels than in control subjects
(13,14). It was also shown that D-dimer may increase in patients
with COPD exacerbation irrespective of presence of VTE
(15,16).

The aim of this study was to evaluate the D-dimer levels
in COPD patients who were in acute exacerbation with and
without PE and to attempt to define a new cut-off value for
D-dimer to exclude the diagnosis of PE in COPD patients who

are in the exacerbation period.

This cross-sectional study was performed between June 2012
and January 2013 at Ufuk University in Ankara, the capital
city of Turkey. The study protocol was approved by the Ufuk
University Ethical Committee and informed consent was given
by all patients who participated in the study. Patients who were
admitted to the emergency department because of COPD
exacerbation were consecutively enrolled to the study. The
COPD diagnosis was based on spirometry that was previously
performed during the stable period of the disease using Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
criteria (17). Venous blood samples were taken upon admission
to measure the D-dimer levels. All patients underwent CTA and
venous Doppler US of the lower extremities within 4 hours of
admission to the emergency department without considering the
patients” D-dimer levels. Patients with hematological diseases,
coagulation disorders, hepatic or renal diseases, under oral anti-
platelet or oral anti-coagulant therapy, known malignancies
or collagen vascular diseases at admission were excluded, as
were patients who had undergone surgery or transfusion in the
previous 3 months. The D-dimer levels were measured with the
Tina-quant® D-dimer Test system (Boehringer, Mannheim)
which is a particle enhanced immunoturbidimetric assay.
All CTA studies were analyzed on a dedicated workstation
(Advanced Workstation 4.0, GE Healthcare, Milwaukee,
Wisconsin, USA). PE was diagnosed when an intraluminal filling
defect surrounded by intravascular contrast or total occlusion
of the pulmonary arterial lumen were detected at any level of
the pulmonary arteries. Doppler US of the deep veins of lower
extremities was performed with a standard method using
ultrasound equipment (LOGIQ 7°, GE Healthcare, Milwaukee,
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Figure 1. The design of the study.

Wisconsin, USA) with a broad-bandwidth linear array transducer
(model 10 L; bandwidth, 6-10 MHz) to investigate the presence
or absence of intravenous thrombus. Patients who had DVT on
Doppler US, but did not have thrombus on CTA were excluded
from the study. The study design is shown in Figure 1.

Statistical analysis

Data were summarized as the mean * standard deviation and
median (minimum-maximum) for continuous variables and
frequencies (percentiles) for the categorical variables. The
Student’s t-test or Mann-Whitney U-test was used for group
comparisons, depending on the distributional properties of
the data. The Chi-squared test was used for proportions. The
receiver operating characteristics (ROC) curve was obtained for
the various D-dimer cut-oft values, a predictor of PE. Youden’s
index was calculated (Y1 = sensitivity + specificity —1) for each
coordinate point of the ROC curve to determine the cut-off
value, which has the maximum sensitivity and specificity pair.
All analyses were performed using IBM SPSS Statistics for
Windows, Version 20.0, and P value <0.05 was considered as
statistically significant.
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Table 1. Age and gender distributions and D-dimer levels of COPD patients with and without PE.
COPD with PE COPD without PE B

n (%) 56 (37.8) 92 (62.2)
Age = SD (years) 73.39x10.19 73.3x7.46 0.955
Sex, n (%) 0.741

Male 40 (71.4) 68 (73.9)

Female 16 (28.6) 24 (26.1)
D-dimer =+ SD (pg/mL) 2.38+2.80 1.06+1.51 <0.001
COPD, chronic obstructive pulmonary disease; PE, pulmonary embolism; SD, standard deviation.
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Figure 2. The receiver operating characteristic (ROC) curve constructed
from D-dimer measurements as a predictor of pulmonary embolism in
patients with COPD exacerbation. The area under the receiver ROC
curve: 0.752+0.040 (95% CI: 0.672-0.831) (P<0.001).

A total of 148 patients were enrolled in the study. The mean
participant age was 73.3%8.5 years [108 (73%) males]. The
patient distribution according to the GOLD stages (GOLD
1,2, 3, 4) was as follows: 0%, 43.92%, 25.68%, and 30.4%,
respectively. The mean D-dimer level of the patients was
1.56%2.18 pg/mL. Thrombus was detected on CTA in 37.8%
of patients. All patients who had thrombus on CTA also had
thrombus of the lower extremities on Doppler US. The Doppler
US of the patients without PE were interpreted as normal.

The age and gender distribution of the patients with and

without PE were not significantly different (P>0.05). Fifty-three
patients (36%) without PE had D-dimer levels that were higher
than normal (>0.5 pg/mL). The D-dimer levels of the COPD
patients with PE were significantly higher than the patients
without PE (P<0.001). The age, gender distribution and D-dimer
levels of the COPD patients with and without PE are shown
in Table 1. The D-dimer cut-off value in diagnosing PE in the
COPD patients was 0.95 pg/mL. The area under the ROC curve
was found to be 0.752+0.040 (95% CI: 0.672-0.831) (P<0.001)
(Figure 2).

This study showed that the D-dimer concentration of COPD
patients in the exacerbation period may be higher than normal,
although they do not have PE. In this study, the D-dimer cut-off
level was 0.95 pg/mL (sensitivity 70%, specificity 71%) for the
exclusion of PE in patients with COPD exacerbation.

COPD patients have a higher risk of developing PE,
most likely, because of immobility, polycythemia, advanced
age and associating systemic inflammation (6,11). It was
recently reported that the prevalence of PE increased among
COPD patients (8,9). Giinen et al. proposed that all COPD
patients hospitalized because of acute exacerbation should be
evaluated for the presence of VTE (9). However, it is difficult
to differentiate other causes of COPD exacerbation from
PE because of the common presenting signs and symptoms.
Therefore, D-dimer testing plays a more critical role in excluding
the PE diagnosis in these patients. In recent years, higher
clinical suspicion of PE due to increased awareness of disease
by clinicians using diagnostic algorithms including D-dimer
causes harmful consequences, such as radiation exposure, and
nephrotoxicity because of contrast material used for CTA.
Further imaging techniques, such as thorax CTA, also must be
interpreted by an expert radiologist: it is not cost-effective to
evaluate all suspected PE patients using these techniques.

Sohne et al. showed that the combination of low clinical
probability with normal level of D-dimer offered similar safety in
excluding of PE in COPD patients (18). Akgiin et al. showed that
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patients with COPD exacerbation and VTE had higher D-dimer
levels than COPD patients who without VTE (15). However,
there is no evidence concerning the accuracy of D-dimer levels
in diagnosing PE in COPD patients. COPD itself may cause false
positivity in D-dimer measurement. Contradictory results have
been described about the D-dimer levels in patients with stable
COPD (12-14).

D-dimer is a fibrin degradation product and shows
endogenous fibrinolytic activity. It has been reported that the
presence of hypercoagulable state in COPD patients is associated
with higher D-dimer levels than healthy subjects (13,14). The
hypercoagulable state, which is associated with COPD, may
increase during the exacerbation period. In this study, the Tina-
quant® method was used to measure D-dimer levels. The negative
predictive value for D-dimer in the diagnosis of PE is 99% with
this method, and the cut-off value is 0.5 pg/mL (19). In our
study, the D-dimer level was higher than 0.5 pg/mL in 36 % of
the COPD patients, although they did not have PE. Therefore,
the use of this cut-off value may lead to overuse of further
diagnostic procedures. Raviv ef al. retrospectively evaluated the
possibility of using a higher D-dimer value in all patients with
suspected PE who are examined in emergency departments, without
considering the presence of COPD. They found the cut-off value to
be 900 ng/mL with a sensitivity of 94.4% (20). To our knowledge,
our study was the first study evaluating the cut-off value of D-dimer
to exclude PE in COPD patients who are in the exacerbation
period. Hartmann et al. suggested that presence of COPD does not
affect the diagnostic performance of D-dimer (11). However, they
evaluated D-dimer values of patients with and without COPD as
“normal” or “abnormal”. We compared the exact D-dimer values
of COPD patients with and without PE.

Aging increase the levels of D-dimer. In a retrospective
study that included suspected PE patients who were evaluated
in the emergency department, the authors suggested raising the
cut-off value of D-dimer in the evaluation of PE based on the
patient age (20). Recent studies also suggested that using an age-
adjusted cut-off value, safely excludes DVT in elderly patients
(21,22). In our study, the mean ages of the COPD patients with
and without PE were not significantly different. Therefore, the
effect of aging, which may bias the study results was minimized.

This study had some limitations. The small number of
COPD patients may have limited the ability to define the exact
cut-off value of D-dimer necessary to exclude PE. This was a
cross-sectional study, prospective studies in which repeated
D-dimer measurements will be performed in patients with
COPD exacerbation with and without PE, may be helpful for
designating the kinetics of D-dimer in these patients. In this
study, the COPD patients who had co-morbidities which may
cause elevation of D-dimer levels beyond the effect of COPD
and PE, such as malignancies, collagen vascular diseases, were
excluded. So that, the study population was not representative

for all COPD patients. This was also a limitation of the study.
CTA was used to show PE in this study. This imaging procedure
may not detect thrombi that are located subsegmental level of
the pulmonary arteries. Ventilation/perfusion scan may be more
helpful at this level.

In conclusion, the D-dimer cut-off value that is used to
exclude PE in patients with acute exacerbation of COPD
should be reevaluated to prevent the excessive use of further
diagnostic procedures, such as CTA. In this study, the proposed
D-dimer cut-off level for excluding PE in patients with COPD
exacerbation was 0.95 pg/mL. Larger studies are needed to
define the exact cut-off level of D-dimer in COPD patients who

are in the exacerbation period.
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