[Downloaded free from http://www.ijhonline.org on Wednesday, March 28, 2018, IP: 109.224.55.21]

Original article

The use of D-dimer in exclusion of diagnosis of suspected Deep Vein Thrombosis
Lamyaa Jaafar Hammoodi Algaisi !, Hussein Hasan Abed?, Rasha Tarig Jawad ®

(1)M.B.Ch.B, F.I.C.M.S.\Hemopathology, Senior Specialist Hemopathologist, Manager of
Laboratory Department of Ibn Albitar Cardiac Specialized Center, Baghdad, Iraqg.

(2) M.B.Ch.B, F.I1.C.M.S.\Cardiovascular Surgery, Senior Specialist Surgeon, Manager of
Perfusion Department of Ibn Albitar Cardiac Specialized Center, Baghdad, Irag.

(3) M.B.Ch.B, F.1.C.M.S.\Hemopathology, Senior Specialist Hemopathologist, Manager of
Laboratory Department of Central Child Teaching, Baghdad, Irag.

ABSTRACT

Background: Deep venous thrombosis is a common disorder associated with significant
morbidity, chronic venous insufficiency as well as fatal pulmonary embolism. venography has
been the gold standard of diagnosis, however it has been replaced in most areas by duplex
ultrasound which is generally very good method .An interesting new approach to the diagnosis of
DVT is D-dimer testing, D-dimer levels reflect the amount of lysed, crossed-linked fibrin and
may be useful diagnostic marker in the clinically suspected DVT .D-dimer can be measured
either quantitatively by ELISA or qualitatively by latex agglutination.

Objectives: The aim of the study was to evaluate the use of D-dimer in exclusion of the diagnosis
of DVT.

Patient and methods: A total of 50 patients presented to vascular outpatient department with
clinical suspicion of DVT have been studied ,patients with old DVT ,patients on anticoagulant,
and patient with severe infection or inflammation were excluded .Venous duplex ultrasonography
of the affected limb or limbs was done and citrated blood sample was analyzed for D-dimer by a
VIDAS method for all patients blindly to the results of venous duplex .Sensitivity ,specificity
,negative and positive predictive values were calculated .ROC curve then was generated from
sensitivity and 1 _ specificity values at a continuum of D-dimer level to determine the optimal
cut-off level of VIDAS D-dimer for exclusion of DVT.

Results: The mean age of DVT group was 43 year. DVT was confirmed in 37 patients (74%),
and excluded in 13 patients (26%) by venous duplex .The mean D-dimer level in the DVT group
was 5498.021ng/dl while in non DVT group was 1906.384ng/dl this difference was statistically
significant (P=0.0003). The sensitivity , specificity , negative and positive predictive values of
VIDAS method at cut-off points(500 and 900) ng/dl were ( 100% , 33% , 100% , 82% )
respectively ,and at 3000ng/dl ( 71% ,75%, 47%,90% ) respectively
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Conclusions: VIDAS D-dimer method is a sensitive method that can be used in the initial
management of deep vein thrombosis if a level of 900ng/dl is used as a cut-off point for exclusion
of deep vein thrombosis. VIDAS D-dimer method is not a specific test so it cannot be used for the

diagnosis of deep vein thrombosis.
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Introduction:

It has been accepted that an objective
diagnosis of deep vein thrombosis is
mandatory because clinical evaluation is
inaccurate. This is unfortunately because
clinical features can be used to classify
patients with symptoms suggesting DVT
and to improve diagnosis strategies.)
Studies have demonstrated that by
categorizing the patients' pretest probability
of DVT into low, moderate, or high
likelihood, diagnostic precision can be
improved .

Investigators demonstrated that the use of
model of pretest clinical probability of DVT
combined with common femoral and
popliteal vein compression ultrasound
decreased the number of false-positive and
negative  diagnoses, using ascending
venography as the definitive diagnostic
test &

The clinical features in an extensive
venous thrombosis are more reliable since
majority of the patients usually present with
severe pain in the calf, thigh, or rapid
swelling of the leg. On examination the
affected limb appear pale or cyanosed and
often cold with poor capillary return. There
is marked tenderness along the course of
thrombosed vein in the calf muscle .
Femoral vein thrombosis is usually
associated with swelling of the foot and calf
but because the thrombi are rarely
completely obstructive and the veins are

paired, swelling is not universal. llio-
femoral vein thrombosis represents the most
extensive form of DVT and usually
associated with tenderness in the groin and
swelling of entire leg ©.

D-dimer has been extensively investigated
during the recent years and has been
consistently found to be of value in the
diagnostic approach of venous thrombo
embolism ©78%. D-dimer is a neoantigen
formed when thrombin initiates the
transition of fibrinogen to fibrin and
activates factor XIII to cross link the fibrin
formed ®°.

The D-dimer is a fragment of fibrin that
contains one intermolecular cross-link
between the gamma chains of two fibrin
monomers. This cross-linkage occurs in
fibrin but not fibrinogen. It is thus specific
for fibrin. Fibrin D-dimer derivatives were
not detected in either citrate or EDTA
anticoagulated plasma from healthy
persons V.

A wide variety of diseases were associated
with a positive Dimer test assay in
hospitalized patients many of these diseases
have been reported to be associated with an
increase in fibrinolytic activity .

Increased levels of D-dimer (cross link
fibrin fragment) have been found in patients
with deep vein thrombosis, acute myocardial
infarction, acute pulmonary embolism,
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unstable  angina, and  disseminated
intravascular coagulation #2314,

Plasma from nearly 40% of pregnant women
with pre-eclampsia was reported positive for
D-dimer. Patients with D-dimer had more
sever disease *®. While the sensitivity of
plasma D-dimer measured by ELISA in the
diagnosis of DVT is high, the utility of
ELISA methods is limited in a clinical
setting “®.VIDAS D-dimer is an automated
ELISA D-dimer test offering high analytical
performance. The single -dose and ready-to-
use test format allows VIDAS D-dimer to
run individual tests without additional cost.
More importantly results can be provided to
clinicians in a very short time.

A lower usefulness of D-dimer in elderly
patients with suspected venous
thromboembolism due mainly to a lower
specificity of this test in this subset of
patients has been reported "

Venous Duplex Imaging often allows direct
visualization of the thrombus.  Thrombus
may be difficult to be visualized in its acute
form. The addition of color flow imaging
facilitates the identification of non-
occluding clots. Thrombus echogenicity
increase  with age of the clot “® The
presence of an echogenic band within the
lumen of the wvein has considered as
representing of thrombus, however, this
phenomenon can frequently be mimicked by
turbulent flow condition. When the vein is
compressed this artifact is eliminated if there
is thrombus @9

Patients and methods:

A total of 50 patients with clinically
suspected DVT admitted to vascular
department  in  Surgical  Specialties
Hospital/Medical City in Baghdad were
included in this study during a period of 12
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months (October 2012- October 2013).
A fully detailed history and medical
examination were performed. Patients with
history of old DVT within the last year,
patients on anticoagulant therapy, and
patients with  severe infectious or
inflammatory conditions were excluded
from the study.

Duplex Sonography: All patients underwent
duplex scanning of the symptomatic limb or
limbs by a vascular radiologist who was
blinded to the results of D-dimer test. The
pelvic and inguinal veins ,as well as both the
deep and superficial femoral veins, were
scanned with patient in supine position .The
popliteal segment was scanned from a
posterior position ,with the patient lying on
the abdomen .The distal venous segment
,including the posterior tibial veins, the
peroneal veins ,the gastrocnemius veins ,and
the soleus veins ,were scanned with the
patient in a  sitting position .Duplex
sonography was used as the gold standard in
this study for diagnosis of DVT.

Sample Collection: 1.8 ml of venous blood
was collected by a clean venipuncture from
each patient in a collecting tube containing
0.2 ml of 3.2% sodium citrate and
centrifuged at 4000 rpm for 15min within
4 hours after collection .Platelet poor plasma
was collected and then frozen at —20° C for
a maximum of one month for analysis .

D-dimer Assay: All samples were thawed
and recentrifuged prior to analysis. Plasma
D-dimer for all samples was assayed by a
rapid method VIDAS D-dimer .Tow
controls negative and positive have been
run with each test .
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Results:

The results presented in this chapter were
based on the analysis of 50 patients with
suspected DVT, in 37 (74%) of them DVT

Figure
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was confirmed (groupl) and in 13 (26% )
of them DVT was excluded (group 2) by

venous duplex sonography (figure 1) .

D:

DVT and non DVT groups according to the result of venous
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Figure (2): The age distribution of the patients with DVT.
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The age of patients with DVT ranged between 18-85 year with a mean of 43 + 4 years, and

standard deviation of 16.64 and standard error 2.35, the majority of patients are between 25-50

years of age (figure 2).
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Table (1) : The base line characteristics of DVT and non- DVT groups.

DVT group Non-DVT group
43.4 years 45.2 years
Age mean
Sex Male 33 ,Female 5 Male 10 ,Female 2
Surgery or Trauma 15 2
Pregnancy 4 0
Malignancy 8 0
Varicosity 9 7
No risk factors 12 2
The above table shows associated risk significantly  associated with  DVT
factors of DVT: Male sex is significantly (P=0.0006). Four pregnant women of
associated with DVT (P=0.0005). Surgery different stages of pregnancy, two of them
and trauma were significantly associated are grand multigravida. Pregnancy is
with DVT (P=0.0003). Malignancy risk significantly  associated with DVT

5

tract,

includes patients  with

group
gastrointestinal 2 patients with
pulmonary carcinoma, and one patient with

non-Hodgkin lymphoma, malignancy is

(P=0.0005).only 14 patients of the total 50

patients do not have comorbid condition.

Table (2): D-dimer means, standard deviation, and range in DVT and non DVT groups

J.

D-dimer mean =SD in MIN in ng/dl MAX in ng/dl Range of D- dimer
mg/dl in ng/dl
DVT 5498.021 + 3266.133 2571.39 11000.350 8428.960
Non DVT 1906.384 + 1533.898 375.0 2251.7 1976.7
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Figure (3) :the mean level of D —dimer

The table 2 and figure 3 show that the mean level was higher in DVT group (5498.02 ng/dl )
compared to non DVT group ( 1906.38ng/dl) .The observed differences in mean D-dimer levels

between the two groups was statistically significant (p=0,0003) .

J.
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Figure (5): Receiver Operator Characteristic (ROC) curve plotting sensitivity and the
false positive rate across continuum of D-dimer levels.

Figure (5) shows a ROC curve, plotting sensitivity and the false positive rate (1-specificity).
Area under the curve is 0.81 with standard error of 0.06 indicate a relationship of D-dimer to the
presence of DVT much greater than chance because D-dimer cut off values curve lying above

the chance line.
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Table (3): Sensitivity, specificity, positive, and negative predictive values at different cutoff
points of VIDAS D-dimer.

Cut off Positive Predictive Negative
Of D-Dimer ensitivity Specificity Value Predictive
Value

o | ow

Using sensitivity, specificity, negative and Discussion:

positive predictive values for specific D- Deep vein thrombosis has an annual

incidence of 1/1000. An estimate of case
dimer levels as cutoff points sensitivity fatality rate range from 1% - 5%
and negative predictive values were however , the incidence and the case
i (20)
maintained 100% up to the level of fatality are very age dependent Early
diagnosis of DVT and the prevention of its
900ng/dl ,while the specificity and positive . . . .
complication ,pulmonary embolism ,is
predictive value were (33% ,82% ) highly  desirable While clinical
respectively .With increasing D-dimer QP aiion cannot  relied  upon in
isolation to make a diagnosis of DVT, its
levels  the  specificity and positive combination with  appropriate history
predictive value will increase while the taking can provide useful
- . (21) .
sensitivity and negative predictive value information™™.Duplex  scanning the
present gold standard for the diagnosis of
decrease. At a cutoff point of 3000ng/dI DVT , is relatively time consuming and
the sensitivity and negative predictive expensive .
value decrease to (71%, 47% ) while the A rapid test with high sensitivity and
high negative predictive value ,allowing
specificity and positive predictive value preselection of patients requiring further
increase to ( 75% , 90%) respectively as sonography investigation , could decrease
shown in table( 4) the number of sonography performed and
results in significant cost reduction .
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This study use a rapid and quantitative
method for individual sample assay
which is automated VIDAS D-dimer test
to rule out the diagnosis of DVT . It
reveals that excellent sensitivity (100%)
and negative predictive values (100%)
were maintained up to a cut-off level of
900ng/ml a level below which DVT
could be safely excluded from a patient. A
relatively good specificity of 75% at a
level of 3000 ng /dl was found, indicating
that the majority of patients with DVT had
a level above this value. But patients with
levels between 900ng/ml and 3000ng/ml
could not be safely excluded from having a
DVT.

This study agrees with most of the
published literature on D-dimer (2132223),

Four out of fifty patients included in the
present study who had D-dimer level
below 900ng/dl were found by venous
duplex to have no DVT that is mean
approximately one tenth (n=4 ) of patients
could have avoided a venous imaging
study if a level of 900 ng /dl or less had
been used to exclude DVT , this would
have translated into a significant cost
saving ,another potential benefit is the
rapid time of the assay ,results  being
available within 1 hour .

VIDAS D-

significant difference between

dimer assay showed a
the mean

levels of D- dimer of patients with and
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without DVT (P=0.0003) which agree with
most studies®*#-

However, in DVT group of patients the
finding of high level of D-dimer
(>10.000ng/dl) in patients with associated
conditions like cancer and recent surgery is
interesting but expected since these
conditions can independently elevate D-
dimer results in absence of obvious
thrombosis which makes the test non-
specific . Exclusion of patients with risk
factors from this study was difficult as it
further reduces the sample size and
limits the value of the study since only
12 patients (10% )do not have comorbid
conditions that would potentially elevate
D-dimer .

The mean age of the patients was 43
years and two patients were more than 70
years with D-dimer levels >500 ng/dl .In
both the wvenous duplex results were
negative for DVT and they do not have
other condition which elevate D-dimer
level this finding agrees with the study of
(Carlos et al) ® which suggests a higher
cut-off value for elderly patients for
exclusion of DVT since the baseline of D-

dimer increases with age .
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Conclusion:

1. VIDAS D-dimer method is a sensitive
method that can be used in the initial
management of deep vein thrombosis if a
level of 900ng/dl is used as a cut-off
point for exclusion of deep vein

thrombosis
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