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Abstract

Venous thromboembolism is condition characterized by the pres-
ence of blood clot that resides in the venous system. It encompasses
deep vein thrombosis which is represented by development of de
novo blood clot in the deep venous system of the limbs (commonly
lower limbs) and pulmonary embolism, which emerges as the pre-
formed blood clots mobilize and occlude the pulmonary circulation.
Here, we present a case of a 44 year old lady who was diagnosed
with pulmonary embolism proven by CT pulmonary angiogram de-
spite having a negative d-dimer assay.
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Introduction

Venous thromboembolism (VTE) accounts for the third leading
cause of death worldwide with mortality rate ranges from 9.4 to 32.3
per 100,000 population [1]. Mostly it encompasses of Pulmonary Em-
bolism (PE) and Deep Vein Thrombosis (DVT). In these latest years,
there is increase awareness of this clinical condition, especially in
diagnosing PE due to its fatality. Wide availability and accessibility
to Computed Tomography Pulmonary Angiogram (CTPA) as the gold
standard diagnostic investigation for PE makes it more prevalent.
There are few clinical probability scores developed; Wells score, re-
vised Geneva score and YEARS clinical decision rule. These in com-
bination with D-dimer level help to guide clinicians in diagnosing PE
[2,3].

D-dimer is a fibrin degradation product and is raised in PE due to
active thrombolysis process that occurs. It holds a strong position in
diagnosing PE due to its high Negative Predictive Value (NPV) and
sensitivity. D-dimer level can be interpretated based on age-related
cut-off level or adapted to clinical probability scores as mentioned
above [2-5]. However, there are certain factors that may leads to its
false negative result. This case study is addressing a clinically uncom-
mon condition of pulmonary embolism with negative D-dimer.
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Case Presentation

A 44-year-old lady with a background medical history of bron-
chial asthma, uterine fibroid and carpal tunnel syndrome presented to
orthopedic clinic for her regular follow up. On presentation, she was
noted lethargic by the clinic staff and tachycardic with heart rate of
120 beats per minute. On top of that, she complained ofchest tightness.
She was given 6 rescue doses of MDI Salbutamol and Ipratropium
Bromide with which response was seen. She was immediately sent to
the emergencydepartment. On arrival at the emergency department,
she has already felt some improvement than before as shown by
absence of any clinical signs of respiratory dysfunction. her breath
sound was equally distributed bilaterally throughout both lungs. Her
cardiovascular system was noted to be unremarkable. However, de-
spite the improvement of her she was still noted to be tachycardic
with heart rate of 130 beats per minute.

An ECG was performed showing presence of sinus tachycardia
with S1Q3T3 pattern. There was absence of right bundle branch block
or other evidence suggestiveof pulmonary hypertension. Further his-
tory taken disclosed that she has been consuming oral contraceptive
pill. The constellation of symptoms and signs contributeto a Wells
clinical probability score of 4.5 for pulmonary embolism, thus, plac-
ing her atmoderate risk. No hypoxia or respiratory failure noted from
Arterial blood gasewhile her D-Dimer was <200 ng/mL. Considering
this occasion accompanied by the fact that she has been taking oral
contraception, (CTPA). CTPA demonstrated a small pulmonary arte-
rial contrast filling defect within the first-degree branch of the anterior
segment of the right upper lobe artery, before its bifurcation. Trans-
thoracic echocardiogram showed left ventricular ejection fraction of
74% without features of pulmonary hypertension and right ventricular
dysfunction. Thus, based on these evidences, she was diagnosed with
pulmonary embolism provoked by oral contraception. She received
oral rivaroxaban 15mg twice daily for three weeks and subsequently
20mg daily for three months.
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Discussion

Venous thromboembolism (VTE) accounts for the third leading
cause of deathworldwide, with its mortality rate ranges from 9.4 to
32.3 per 100,000 population [1]. Thisencompasses pulmonary embo-
lism and deep vein thrombosis. There is increase awareness among
clinicians in diagnosing PE due to its fatality. Together with wide
availability of computed tomography pulmonary angiogram (CTPA);
the gold standarddiagnostic investigation for PE, its usage has blos-
som exponentially [6]. There are few clinical prediction scoring rules
developed to guide clinicians; Wells score, revised Geneva score and
YEARS clinical decision rule. These clinical probability scorings, in
combination with D-dimer testing help to avoid overuse of CTPA in
diagnosing PE [2,3].

D-dimer is a fibrin degradation product produced through fibrino-
lysis process. This process happens as a sequalae of thrombosis that
occurs in PE. Its usage helpsto exclude PE in low clinical probability
population given its high Negative Predictive Value (NPV) and diag-
nostic sensitivity. D-dimer can be interpretated based on age- related
cut-off level or adapted to clinical probability using the aforemen-
tioned scoringrules [2]. YEAR’s clinical decision rule or algorithm
was published in 2017 which entails three clinical items (hemoptysis,
clinical signs of DVT, and PE as the most likely diagnosis) plus D-di-
mer level. According to this, PE is excluded in the absence of clinical
item with D-dimer level less than 1000ng/mL or at least one clinical
item with D-dimer level less than 500ng/mL [4]. As for Wells, Gene-
va and revised Geneva rules, their usage in excluding PE with nega-
tive D-dimer (less than 500 ng/mL) have been extensively analyzed
and established [3,5].

Pulmonary embolism manifestations are heterogenous, with com-
monly reported symptoms being dyspnea, chest pain, syncope, and
cough [7]. In individual withpre-existing pulmonary disease as in this
case, worsening dyspnea can be the only symptom to suggest PE and
presence of tachycardia occurs in estimated 40% of cases with PE
[2]. These, together with electrocardiogram (ECG) changes of prom-
inentS wave in lead I, and presence of Q wave and T wave inversion
(S1Q3T3) in lead III, led to the suspicion of PE after ruling out other
causes of the signs and symptoms in spite of no hypoxemia record-
ed in the arterial blood gas. According to available literatures, up to
40% of PE patients have absence of hypoxemia [2,7] Risk factors for
developing PE have become a common knowledge to most clinicians.
In this case, thenoticeable risk factor was consumption of oral contra-
ceptive pill.

Based on available validated clinical probability scores, this case
fell into the category of moderate risk for PE, both by Wells and re-
vised Geneva Score and low risk according to YEARS score. Taking
into consideration of the negative D-dimer value of less than 200ng/
mL, adapted to clinical probability scores (Wells, revised Geneva
score and YEARS algorithm), there was no role for proceeding fur-
ther with CTPA to investigate for PE. However, due to persistent sign
and symptom and high clinical suspicion, CTPA was performed and
proved the presence of PE. Pulmonary embolism with negative D-di-
mer is uncommon but there are few reported cases and retrospective
studies looking into this unique condition [8-11].

Timing of blood sampling for D-dimer testing may lead to false
negative D-dimer; eg: blood sampling taken after receiving anti-co-
agulant, sampling done too early during early formation of clot or
when the clot has organized (approximately later than sevendays) [9].

Published literature reported that, D-dimer level falls approximately
25% after24-hour of receiving anti-coagulant and this leads to reduc-
tion in its sensitivity from 95.6% to 89.4% [12]. Presence of hetero-
philic antibodies, autoantibodies, and cross- reactive substances may
also leads to false negative D-dimer. This can be tackled byusing het-
erophilic antibody blocking reagent and dilution test [13]. A hypothe-
sis on different D-dimer assays may affect D-dimer level is addressed
by a post-hoc analysisof YEARS study. It analyzes the differences in
median D-dimer level captured by different assays, by which the dif-
ference is statistically significant. However, the NPVare comparable
between these different assays (99.5% to 100%) in low clinical prob-
ability group [14]. This is further supported by systematic review and
meta-analysis that shows even less sensitive D-dimer assay in combi-
nation with clinical prediction scores is strong enough to rule out PE
in moderate risk clinical probability group [5].

Tailoring back to this case, D-dimer level was taken prior to initi-
ation of anti- coagulant. However, it is unfeasible to ascertain wheth-
er the sampling was performedtoo soon before clot formation. Assay
used to measure D-dimer level was Dialab D- Dimertest Latex, a rap-
id agglutination assay with serial dilution technique. It is tested to
have no interference with potential substances with test specificity
0f 95.3%. As proven by CTPA coupled with the consumption of oral
contraceptive pill as part of therisk factors for PE, this patient was
diagnosed as pulmonary embolism. She was treated with oral antico-
agulant for three months.

Conclusion

This case study represents the uncommon condition of PE with
negative D- dimer. Though uncommon, more cases have been detect-
ed due to increase in clinicalsuspicion of PE and easy accessibility
to CTPA. Factors that may lead to negative D-dimer value include
timing of D-dimer sampling, and the probability of interference by
cross-reactive substances and autoantibodies during testing of which,
these factors can be avoided and minimized. It is important to remem-
ber, the decision to further investigate for PE lies notsolely on D-dimer
level adapted to clinical probability scores,but rather also involves the
high clinical suspicion by treating clinicians.
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