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Introduction: Pro-thrombotic changes are stimulated by Corona Virus as it has an affinity for
endothelium and lung structures and this may explain its association with thrombotic events,
reduction of pulmonary gas exchange, respiratory distress, and death. D-dimer is a specific marker
of the breakdown of a fibrin clot and has been used as a diagnostic and prognostic marker in VTE
and other coagulation disorders. Objectives: The objective of this study was to assess the
correlation of the D-Dimer levels and disease severity among COVID-19 patients. Materials and
methods: This is a retrospective study done over 6 months from July 2020 to December 2020 in a
tertiary care hospital in Bangalore. All the COVID- 19 positive cases who were admitted to our
hospital were audited regarding the D-dimer levels during admission and the course of the
treatment. Results: Coagulation disorder occurred at the early stage of COVID-19 infection, with
1066 (57.7%) patients having increased D-dimer levels. Out of 1846 COVID 19 patients 106
(5.7%)patients died due to complications. 106 patients who deceased, all the patients had an
increased D dimer value either in the first lab test or in the consecutive tests. Among 106 patients
56(52.8%) patients had increased D-dimer at the first lab test, 32 (30.1%) had D-dimer increased
at the second and 18(16.98%) in third lab tests. The increased D-dimer levels were closely
associated with the progression of the disease and also the changes in the CT imaging. Conclusion:
The increase in D-Dimer levels also increased the complications in the COVID-19 patient. So it is
necessary to continuously monitor D-dimer levels and labelled anticoagulation as management tools
for COVID-19 disease to prevent complications and reduce interventions.
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Introduction

Under normal physiological conditions, the

hemostatic system maintains the balance between

two opposing processes i.e

01. The coagulation process leads to the formation
of thrombin, which converts fibre monomer
molecules with the release of fibrinopeptides A
and B. These fibrin monomer molecules
polymerize forming an insoluble fibrin network
stabilized by covalent cross-links introduced by
the action of the enzyme factor XIIIa, causing
the formation of thrombus.

02. The fibrinolytic process leads to the lysis of the
crosslinked  fibrin by plasmin into a
heterogeneous population of fragments released
into the blood. These degradation products of
cross-linked fibrinogen are called D-Dimer.

D-dimer is a degradation product of cross-linked
fibrin resulting from plasmin cleavage. During
fibrinolysis plasmin may degrade fibrin monomers,
crosslinked fibrin polymers and possibly fibrinogen
during systemic fibrinolysis following alpha2
depletion.

All these fragments are collectively called fibrin
degradation products (FDPs). D-dimer constitutes
two adjacent fibrin ‘D’ domains (ends) that are
cross-linked and released as an intact fragment,
hence the name D-dimer.

There are two main types of D-dimer assays, each
reporting different D-dimer units. The Fibrinogen
Equivalent Unit (FEU) reports D-dimer levels based
on the molecular weight of fibrinogen (340kDa),
whereas the D-Dimer Unit (DDU) reports D-dimer
levels based on its molecular weight (195kDa),
which is about half that of fibrinogen.

Also, the reporting of the unit is different depending
on the manufacturer, resulting in up to 9 different
depictions of results, including mg/L, mg/dL, ng/dL,
ng/mL, pg/L, pg/mL, pg/dL, mg/mL, and ng/L. In
our hospital we used pg/L to measure D-Dimer.

D-dimer is a product of cross-linked fibrin, it is
considered a sensitive biomarker to rule out venous
thromboembolism. However, D-dimer has low
specificity as there are many other conditions with
ongoing activation of the haemostatic system in
which D-dimer can be elevated such as pregnancy,
inflammation, malignancy, trauma, liver disease
(decreased clearance), heart disease, sepsis or as a
result of haemodialysis, or recent surgery.

Materials and Methods

Source of Data: This is a retrospective cross-
sectional study done for 6 months from July 2020 to
December 2020. All the adult patients who were
COVID-19 RT PCR positive were selected. The study
was conducted in the Department of Microbiology, in
a tertiary care hospital. The data regarding the D-
Dimer levels were collected from the hospital
software system.

Inclusion Criteria: All the adult patients who were
RT PCR positive and were admitted to our hospital
were included in the study.

Exclusion Criteria:
01. Presence of previous coagulative and liver
disorders

02. Neonates and pediatric patients
03. Pregnant women
Were excluded from the study.

Methodology: We retrospectively reviewed all the
adult patients who were COVID -19 RT PCR positive
patients who were admitted to our hospital from
July 2020 to December 2020. The data regarding
the D-Dimer levels were collected from the hospital
software system. Even the clinical data and patient
outcome were also collected. Correlations of D-
dimer upon admission, with disease severity and in-
hospital mortality were analyzed.

Results

The medical charts were reviewed for demographic
(age, sex) data, clinical data of patients were also
collected. Our records search showed that 1846 of
the covid-19 RT PCR positive patients were admitted
to our hospital from July 2020 to December 2020.
The maximum number of patients were in the 50-
60yrs of age.
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Fig 1: Male and female ratio of COVID-19
patients

In the total of 1846 COVID -19 patients 695
(37.6%) were females and 1151 (62.4%) were
males. The D-dimer was tested on admission and
also during treatment. The data was collected from
the hospital software.
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Fig 2: Age Distribution of COVID 19 patients
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Fig 3: Comparison of D dimer value during
admission and course of treatment

Coagulation disorder occurred at the early stage of
COVID-19 infection, with 1066 (57.7%) patients
having increased D-dimer levels. The levels of D-
dimer were correlated with the clinical condition of
the patient. Out of 1846 COVID 19 patients 106
(5.7%)patients died due to complications.106
patients who deceased, all the patients had an
increased D dimer value either in the first lab test or
in the consecutive tests. Among 106 patients
56(52.8%) patients had increased D-dimer at the
first lab test, 32 (30.1%) had D-dimer increased at
the second and 18(16.98%)in third lab tests. D-
dimer levels significantly increased with increasing
severity of COVID-19 as determined by clinical
staging. In addition, with the progression of the
disease, the change of CT imaging was closely
related to the increase of the D-dimer value
(P<0.01).
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Fig 4: Increased D-dimer levels in the
deceased patients

Discussion

Coagulation, the formation of a blood clot or
thrombus, occurs when the proteins of the
coagulation cascade are activated, either by contact
with a damaged blood vessel wall and exposure to
collagen in the tissue space (intrinsic pathway) or
by activation of factor VII by tissue activating
factors (extrinsic pathway). Both pathways lead to
the generation of thrombin, an enzyme that turns
the soluble blood protein fibrinogen into fibrin,
which  aggregates into protofibrils.  Another
thrombin-generated enzyme, factor XIII, then
crosslinks the fibrin protofibrils at the D fragment
site, leading to the formation of an insoluble gel
which serves as a scaffold for blood clot formation.

[1]

The circulating enzyme plasmin, the main enzyme
of fibrinolysis, cleaves the fibrin gel in several
places. The resultant fragments, "high molecular
weight polymers", are digested several times more
by plasmin to lead to intermediate and then to small
polymers (fibrin degradation products or FDPs). The
cross-link between two D fragments remains intact,
however, and these are exposed on the surface
when the fibrin fragments are sufficiently digested.
The structure of D-dimer is either a 180 kDa or 195
kDa molecule of two D domains, or a 340 kDa[6]
molecule of two D domains and one E domain of the
original fibrinogen molecule [2,3]

D-dimers are not normally present in human blood
plasma, except when the coagulation system has
been activated, for instance because of the presence
of thrombosis or disseminated intravascular
coagulation. The D-dimer assay depends on the
binding of a monoclonal antibody to a particular
epitope on the D-dimer fragment. Several detection
kits are commercially available; all of them rely on a
different monoclonal antibody against D-dimer.
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For some of these, the area of the D-dimer to which
the antibody binds is known. The binding of the
antibody is then measured quantitatively by one of
the various laboratory methods. Upon SARS-CoV-2
entering the body through the angiotensin-
converting enzyme 2 (ACE2) receptor adsorbed on
the surface of mucosal epithelial cells [4,5], its
pathogen-associated molecular pattern (PAMP) can
be quickly recognized by the immune system, and
an immune response is activated to clear the virus.
However, an over-activated immune response could
cause a cytokine storm. As a result, cytokine storm
causes vascular endothelial damage, activates the
coagulation system, and inhibits the fibrinolytic and
anticoagulating systems. Excessive thromboses in
the microvascular system lead to disseminated
intravascular coagulation (DIC) and, ultimately,
microcirculatory disorder and serious multiple organ
dysfunction syndromes [6]. Therefore, early
detection and correction of coagulation dysfunction
could effectively reduce mortality.

Commonly used laboratory coagulation indicators
include DD, PT, APTT, and Fg. DD is the product of
fibrinolytic solubilization of fibrin, and the elevated
level of DD indicates that there is a hyper
coagulating state and secondary fibrinolysis in the
body, which can be seen in the increased fibrinolytic
activity of the body system [7-10]. PT and APTT are
exogenous and endogenous coagulating system
factors, which can be used for early diagnosis of
DIC. Fg is a protein with coagulation function
synthesized by the liver, which is an important
substance in the process of coagulation and
thrombosis. A high level of Fg is an important
indicator for a variety of thrombotic diseases. DD,
PT, APTT, and Fg can be used as sensitive indicators
to reflect different degrees of coagulating
dysfunction. Therefore, in this article, the study was
focused on if these indicators are related to the
severity of COVID-19.

In our study Coagulation disorder occurred at the
early stage of COVID-19 infection, with 1066
(57.7%) patients having increased D-dimer levels.
Out of 106 deceased patients all had increased D
dimer levels in the 1st or consecutive D dimer tests.
They had severe pulmonary and extra-pulmonary
complications of covid 19 which had lead to
respiratory failure this is compared with Y. Liu et al
where it has been reported that about 50% of the
patients had increased D-dimer levels, and
abnormal D-dimer levels are associated with poor
prognosis [11,12].

Thus, in some stable patients with sudden death,
acute organ and embolism and infarction should
take into consideration. Although the incidence of
thrombosis in patients with COVID-19 has not been
determined, the incidence of deep vein thrombosis
(DVT) and pulmonary embolism (PE) was 20.5%
and 11.4% respectively in SARS cases [13]. Also,
thromboembolisms  formation was seen in
pathological studies based on autopsies or biopsies,
which greatly resemble those seen in SARS and
MERS coronavirus infection [14,15].

Conclusion

High elevation of D-dimer levels increase the rate of
complications. The appropriateness of early and
continuous D-dimer monitoring and labelled
anticoagulation as management tools for COVID-19
disease deserves accurate investigation, to prevent
complications and reduce interventions.
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What does this study add to
existing knowledge?

Continuous monitoring of D-dimer levels and
labelled anticoagulation can be used as
management tools for COVID-19 disease to prevent
complications and reduce interventions
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