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Abstract

Background: Role of D-dimer assay in suspected
high risk obese patients has not been explored much.
Therefore, purpose of this study is to ascertain the
place of D-dimer assay in diagnosis of Deep vein
thrombosis (DVT) in obese patients. Methods: Patients
attending outdoor or admitted in surgery ward of
hospital, presenting with history and examination
suggestive of DVT, at high risk of developing DVT
and having Body Mass Index >25 kg/m? were
included. D-dimer assay and ultrasonography (USG)
was done at the time of admission, ultrasound was
repeated at one week (if the first examination was
negative for DVT) and at one month. Out of total 70
suspected cases, D-dimer levels were compared in
relation to cases which were finally diagnosed as
DVT by USG and those in whom DVT was excluded.
Sensitivity, specificity, positive predictive value, and
negative predictive value for the D-dimer test were
calculated. Results: 70 suspected cases of DVT (32
males & 38 females) were included with mean age of
55.59+13.59 y and with mean BMI of 27.7+1.7. No
statistical difference between vital parameters of
diagnosed and excluded cases of DVT was found.
The sensitivity and specificity of D dimer were found
tobe 100.0% & 35.5% respectively. Positive predictive
value was 46.29% and Negative predictive value was
100.0%. Conclusions The sensitivity and negative
predictive value of semiquantative latex D-dimer
assay for deep venous thrombosis are high. Deep vein
thrombosis in obese individuals can be ruled out on
the basis of D-dimer assay.
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Introduction

Deep venous thrombosis (DVT) is a potential cause
of in hospital mortality. If DVT is not managed soon
it can lead to pulmonary embolism (PE), a deadly
sequel of DVT. Studies showed that higher BMI and
obesity tend to increase the chances of DVT and its
complications [1].

A meta analysis study has shown that chances of
first spontaneous venous thromboembolism among
obese people is more than twice that of individual
with normal BMI [2]. Clinicians have to diagnose and
treat obese patient of PE. Moreover, imaging
limitations are being faced by clinicians in the
diagnosis of DVT [3].

Early diagnosis and anticoagulant therapy can be
a life saver in Patients of DVT. Accurate diagnosis of
deep vein thrombosis reduces, to a great extent the
risk of thromboembolic complications. Venography
has been looked up to as the core diagnostic tool for
deep venous thrombosis but it has lot of
disadvantages as being expensive and time-
consuming procedure with limited availability.
Venography has been replaced by compression
ultrasonography (CUS) in many hospitals which has
a sensitivity and negative predictive value of 95%
and 98 % respectively for proximal DVT [4]. This also
has some disadvantage as it needs to be repeated
within one week in order to detect any progression
from a distal DVT to the proximal system, increasing
the cost of diagnostic evaluation and decreasing the
efficiency of this procedure. Only about 25% of
suspected cases of DVT actually have thrombosis
[5,6]. Therefore there is utter need for other procedures
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to diagnose a case of DVT. In this scenario the role of
D- dimer in evaluation of DVT patients with obesity
can be looked upon with much hope.

D - dimer is a fibrin degradation product. D-dimer
concentration can indirectly indicate whether a
thrombus is formed or not. In this aspect there is use
of monoclonal antibodies specific for D-dimer
fragment.

Monoclonal antibodies can help to differentiate
fibrin-specific clot from non-cross-linked fibrin and
from fibrinogen. Some studies suggest that a normal
D-dimer concentration can be used to exclude
thromboembolic processes [7], On the other hand in
case of abnormal D-dimer concentrations other
methods of diagnostic significance should be done.

Keeping in mind the increasing burden of obesity
in general population, commensurate attention is
required to form effective strategies to prevent and
diagnose VTE in this group of patients. Therefore the
purpose of this study is to ascertain the role of D-
dimer assay in the diagnosis of Deep vein thrombosis
in obese patients.

Material and Methods

Selection of Patients

One hundred twenty six patients of either sex in
the age group of 25 to 75 years, attending outdoor or
admitted in surgery ward of associated hospital
presenting with history and examination suggestive
of deep vein thrombosis and at high risk of developing
DVT were initially considered for the study. Out of
the above, 70 patients were finally selected according
to the stated inclusion criteria, rest were excluded. A
Written, informed consent was taken from all patients.
This study was approved by the research ethics
committee of the institute.

Inclusion Criteria

* Patients presenting with history and examination
suggestive of deep vein thrombosis, such as calf
pain, swelling in leg, redness in leg, dilation of
surface vein, calf tenderness, pain on dorsiflexion
of foot, pain on squeezing of calf

* Chronic tobacco user

* Prolonged immobilization

* Prolong surgery

* Obese individuals as indicated by BMI > 25
(kg/mv’)

Exclusion Criteria
Patients with the following condition
* Critically ill
¢ Trauma
* Hemorrhage
* Sepsis
* Receiving anti-coagulant therapy
* BMI<25(kg/m?

Methods

In all patients demographic details & history were
noted followed by clinical examination including BMI
estimation by an expert and investigations which
included colour Doppler ultrasonography of the
symptomatic leg and D-dimer assay (Table1). Colour
Doppler ultrasonography was done using real-time
B-mode with compression, with a 7.5-MHz or a 5.0-
MHz transducer. Two areas of the leg were examined:
the common femoral vein at the inguinal ligament
and the popliteal vein at the knee-joint line traced
down to the point of the trifurcation of the calf veins.
Veins were scanned in the transverse plane only. Lack
of compressibility was the sole criterion for an
abnormal result; A vein was considered fully
compressible if no residual lumen was seen. D-dimer
assay was done by Latex agglutination slide test
which is a semiquantitative assay. D dimer value
> 0.5 ng/ml was considered positive.

Statistical Analysis

Data were analyzed using Statistical Package for
Social Sciences, version 16.0. Descrip-tive statistical
analysis [mean * standard deviation (SD)] was
performed for continuous variables. For D-dimer
assay, out of the total 70 suspected cases of DVT, D-
dimer levels were compared in relation to cases which
were finally diagnosed as DVT by USG and those in
whom DVT were excluded. Sensitivity, specificity,
positive predictive value, and negative predictive
value for the D-dimer test were calculated

Result

Study group comprised of a total of 70 suspected
cases of DVT (32 males & 38 females). Mean age was
55.59£13.59 y and mean BMI was 27.7+1.7. Baseline
vital parameters were compared in DVT positive
patients and DVT excluded cases (Table 2). Number
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of cases positive for D-dimer and Colour Doppler USG ~  cases out of all suspected cases is shown (Table 3).
at the time of admission and at one month followup  Final table shows utility of D- dimer assay in
is presented (Figure 1) and finalnumber of diagnosed ~ diagnosing cases of DVT (Table 4).
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Fig. 1: Comparison of D- dimer at the time of admission and USG at the time of admission and at one
month follow up (N=70)

Table 1: Study protocol

Selection of Patient Based on Inclusion Criteria
At the time of admission D dimer assay Colour Doppler Ultrasonography
At one week Colour Doppler Ultrasonography if the first examination was negative for DVT. If the
ultrasonography was positive for DVT, then patient was treated with anticoagulants.
At one month Colour Doppler Ultrasonography

Table 2: Vital parameters in diagnosed and excluded cases of DVT (N=70)

Parameters DVT Diagnosed (total cases 25) DVT Excluded (total cases 45) P value
Mean + SD Mean + SD
Pulse (beats/min) 80.1+10.7 78.4+12.6 P =0.5708
Systolic blood pressure (mm Hg) 134.2+18.6 1328 £16.4 P =0.7488
Diastolic blood pressure (mm Hg) 782+12.2 76.4+10.6 P =0.5381
Respiratory rate/min 17.2+3.2 16.6+2.8 P=0.4173

Table 3: Total no. of patients diagnosed as DVT by USG (N=70)

D dimer + ve 54
Diagnosed as DVT(by USG) 25
Excluded or not having DVT 45

Table 4: Performance of D-dimer in suspected cases of DVT

Percentage 95% CI
Sensitivity 100.0 83.41-100.0
Specificity 35.5 22.28-51.57
Positive predictive value 46.29 32.84-60.27
Negative predictive value 100.0 75.92-100
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Discussion

This study was done to ascertain the role of D-
dimer assay in diagnosing the cases of Deep vein
thrombosis in obese individuals.

Itappears that D-dimer has an important place in
deciding which cases of suspected deep-vein
thrombosis according to history and clinical
examination should be subjected to colour Doppler
ultrasound rather than subjecting all patients to
ultrasound.

D-dimer assessment tends to decrease the
disadvantages imposed by ultrasound as this can be
done conveniently and is rapid. A negative D-dimer
test can rule out the diagnosis of deep-vein thrombosis,
obviating any further investigations.

Previous work in this area shows that the brighter
aspect of D-dimer assay is the high negative
predictive value in patients suspected of deep-vein
thrombosis, which is the same as we have observed.
Also, D- dimer should be used as an initial tool for
excluding DVT [8,9]. P SWells et al in 2003 in their
study “Evaluation of D-dimer in the diagnosis of
suspected deep-vein thrombosis” have shown that
D-dimer assay has high negative predictive
value [10].

Others have reported high sensitivity of D dimer
for the diagnosis of DVT and a high specificity at a
pre-specified cutoff of 0.5 pg/ml [11,12]. SM Bates et
al have reported an overall sensitivity of 96%, a
negative predictive value of 98%, a specificity of 45%
and positive predictive value of 29% [13]. Wee-Shian
Chan et al in 2008 have also found high sensitivity
and high negative predictive value [14]. Whereas some
are of opinion that ultrasonography and clinical
assessment are only of true value [15-18].

When we compared the vital parameters of
diagnosed and excluded cases of DVT there comes
out to be no difference among the two. It has also been
shown in another study stating that majority of
patients remain asymptomatic [19].

There is a review article on how difficult it is to
diagnose pulmonary embolism in the obese patient
[20]. In our study, we have focused on this high risk
category that is obesity in adults and elderly. Some
previous work has been done in children and other
high risk patients such as pregnant females [14,21].

Thus so far, the good thing about D-dimer comes
out to be its ability to exclude the cases not having
deep vein thrombosis and this tends to lower the
necessity of performing ultrasound in all patients.

Conclusion

The sensitivity and negative predictive value of
semiquantative latex D-dimer assay for deep venous
thrombosis are high. Deep vein thrombosis in obese
individuals can be ruled out on the basis of D-dimer
assay.
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