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A B S T R A C T

Objective: To compare quantitative values of parameters of coagulation pathway like Prothrombin Time
(PT), Activated Partial Thromboplastin Time (APTT), International Normalized Ratio (INR) and D-Dimer
(DD) on date of admission versus date of patient’s mortality.
Materials and Methods: A total of 50 patients who were tested positive for COVID-19 in our hospital
between April 21, 2021 and May 30, 2021, were taken into this study. The changes in PT, APTT, INR and
DD were compared at day of admission and day of patient’s mortality.
Results: The study involved 50 patients (36 male and 14 female). D-dimer at the day of admission (mean
1540.79 ng/ml; IQR 231-8776) was found with an elevation of 250% at the day of mortality (mean
5379.04ng/ml; IQR 434-10000). PT at the day of admission (mean 13.602; IQR 11.6-14.8) was found
elevated (Normal range-10.5-13.5sec) in 19/50 patients which increased to 43/50 patients at the day of
mortality, an increase of 126%.
Conclusion: According to the study done, the number of patients with increased levels of PT, APTT, INR
and DD were substantially greater at the time of mortality compared to the same patients at their time of
admission, suggesting a dynamic coagulation process in COVID-19 patients. This likely suggested that
the patients were in progression from a hypercoagulating state that transforms into a fibrinolytic state as a
result of the extensive use of coagulation factors.
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1. Introduction

The severe acute respiratory syndrome Coronavirus 2
(SARS-CoV-2) was discovered in Wuhan, China, in
December 2019.1,2 Following which the infection has
spread around the world, resulting in more than 246.5
million confirmed cases of COVID-19 and 5 million deaths
as of the time of writing.

It classically spreads via nasal secretions and proximity.
The focal clinical manifestation is pulmonary injury.3 The
majority of patients only have minor symptoms and fully
recover, while some patients quickly deteriorate into a
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critical condition with severe respiratory distress syndrome,
coagulopathies, failure of various organ systems, etc.4,5

Therefore, assessing the severity timely is imperative in
these patients.

Underlying mechanism of its focal presentation as
well as the pathophysiology of COVID-19 still remains
ambiguous.6 However, numerous studies have outlined
abnormal coagulation parameters, particularly in patients
with acute respiratory distress syndrome (ARDS) and
COVID-19 associated pneumonia.7,8

Elevated D-dimer is a critical independent biomarker of
bad prognosis in COVID-19.9 Furthermore, these studies
indicated that COVID-19 coagulopathy is most likely a form
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of disseminated intravascular coagulation (DIC).
Patients with severe COVID-19 infection develop

pulmonary embolism (PE) and deep vein thrombosis
(DVT). It has been generally postulated that coagulopathy
may be involved in the pathophysiology of COVID-
1910,11 specifically, those admitted in intensive care units
(ICU). Additionally, autopsy reports revealed pulmonary
microthrombi and stasis in capillaries contributing to cause
of death.8,11

Coagulation parameters like D-dimer (DD), prothrombin
time (PT), activated partial thromboplastin time (APTT) and
International Normalized Ratio (INR) quantify the clotting
state and are tested commonly in labs.

The aim of the study is to retrospectively review the
dynamic change in Prothrombin Time (PT), Activated
Partial Thromboplastin Time (APTT), International
Normalized Ratio (INR) and D-Dimer (DD) from admission
to mortality.

2. Materials and Methods

2.1. Sample size and criteria of diagnosis

A total of 50 mortality patients with confirmed SARS-
COV 2 infection who were hospitalized between April
21, 2021 and May 30, 2021 were included in the study.
COVID-19 diagnoses were done at our hospital in central
laboratory utilizing RT-PCR (real-time reverse transcriptase
polymerase chain reaction) to analyze swab taken from
nose and pharynx according to World Health Organization
(WHO) guidelines.

2.2. Inclusion criteria

All COVID-19-infected hospitalized patients over the age of
18 were included in the study.

2.3. Exclusion criteria

Patients with confirmed COVID-19 with other
comorbidities such as carcinoma, hematological disorders,
cardiac diseases, systemic diseases, and pulmonary fibrosis
were excluded.

Cases with insufficient data or hospitalization of less than
2 days were also excluded.

2.4. Outcome of Illness

All 50 mortality patients data was collected for the
following study.

2.5. Data collection

The data were collected at two time points: admission and
at mortality.

DD, PT, APTT, and INR were obtained and labeled as
DD1-2, PT1-2, APTT1-2 and INR1-2, respectively.

2.6. Study design

All patients laboratory tests were collected and documented
at the time of their admission to the hospital (before any
intervention).

All laboratory tests, including DD, PT, APTT, and
INR, were performed using conventional techniques in the
hospital laboratory. DD, PT, APTT, and INR laboratory
reference values were <500 ng/ml, 10.5-13.5 sec, 27-38 sec,
and 0.9-1.2, respectively.

3. Results

A total of 50 hospitalized patients with positive COVID-19
were studied. Mean age of the sample was 59.68 years and
72% of the patients were male. Average number of days of
hospitalization the 10.89 days (IQR 4-25).

3.1. Evaluation of coagulation parameters

1. The evaluation of the coagulation parameters showed
that the D-dimer levels were substantially increased at
the time of mortality (mean 5379.04ng/ml; IQR 434-
>10000) when compared with the values at admission
(mean 1540.79 ng/ml; IQR 231-8776)

2. 10 out of 50 patients had an elevated DD value of
more than 10000ng/ml which was alarming increase
considering the fact that none of these patients had a D-
Dimer>2000ng/ml at the time of admission. However,
35 out of 50 patients had a higher DD value than
standard at the time of admission which indicates a
poor prognosis in patients with higher admission time
D-Dimer value.

3. PT at the day of admission (mean 13.602; IQR 11.6-
14.8) was found elevated in 19/50 patients which
increased to 43/50 patients at the day of mortality
(mean 15.47; IQR 11.6-12.8-24), while INR at the day
of admission (mean 1.25; IQR 1.08-1.49) was found
elevated in 22/50 patients which increased to 44/50
patients at the day of mortality (mean 1.442; IQR 1.09-
2.19), an increase of 100%.

3.2. Axis determines the total number of patients (n=50)

Series 1 denotes the number of patients with higher value
of the respective coagulation parameter against the standard
value at the time of admission. Series 2 denotes the number
of patients with a higher value of the respective coagulation
parameter against the standard value at the time of mortality.
(Reference Range - DD: <500 ng/ml, PT: 10-13.5 sec,
APTT: 27-38 sec, INR: 0.9-1.2.

4. Discussion

COVID-19 is a novel form of coronavirus that causes an
acute viral illness (SARS-CoV-2). COVID-19 presents as



Gaur, Natarajan and Gupta / IP Journal of Diagnostic Pathology and Oncology 2022;7(3):165–168 167

Table 1: Comparison of coagulation parametersin COVID-19 patients at the time of admission versus at the time of mortality:

Parameters Values of COVID-19 Patients
at admission time (n=50)

Values of COVID-19 Patients at
the day of mortality (n=50)

Mean
Value

Range
(min-max)

Mean Value Range
(min-max)

Reference Range

D-Dimer (DD) 1540.79 231-8776 5379.074 432 - >10000 <500 ng/ml
Prothrombin time (PT) 13.602 11.4-16.8 15.47 12.8-24 10.5-13.5 sec
Activated partial thromboplastin time
(APTT)

33.762 28.9-42.6 37.206 28.9-43.1 27-38 sec

International normalized ratio (INR) 1.2508 1.08-1.49 1.442 1.01-2.19 0.9-1.2

Fig. 1: Comparison of coagulation parameters in COVID-19
patients the time of admission versus at the time of mortality.

mild to severe fever.12,13 Dyspnea may develop gradually in
certain patients. However, in severe situations, the illness
progresses rapidly, causing individuals to develop acute
septic shock and perhaps eventually die.14,15 It’s worth
noting that some critically ill and deceased people have
considerable coagulation dysfunction.8,12

When SARS-CoV-2 enters the body via the angiotensin-
converting enzyme 2 (ACE2) receptor, it attaches on the
surface of mucosal epithelial cells,16,17 The pathogen-
associated molecular pattern (PAMP) is recognized by the
immune system, which then initiates an immunological
response to eradicate the virus. A cytokine storm, on
the other hand, might be brought on by an overactive
immunological response. Cytokine storm damages
endothelial cells lining the blood vessel which in turn
promotes clotting, inhibits fibrinolytic and anticoagulant
activities. Excessive microvascular thrombosis is the
underlying cause of disseminated intravascular coagulation
(DIC), microcirculatory illness, and severe multiple organ
dysfunction syndrome.18 As a result, early diagnosis
and treatment of coagulation disorder could significantly
improve the prognosis.

PT, APTT, INR and DD are some of the most often
used laboratory coagulation indicators. A high level of DD

implies a hypercoagulation state and secondary fibrinolytic
state. DD is the product of fibrinolytic solubilization.19–21

Exogenous and endogenous coagulation system variables,
PT and APTT, can be used to diagnose DIC early. The
sensitive markers PT, APTT, INR and DD can be utilised to
represent different degrees of coagulation dysfunction. This
study’s objective was to determine whether these markers
are associated with COVID-19 patient severity and death.

The findings of this study revealed that D-dimer
levels were significantly higher at the time of death,
reaching >10000ng/ml, implying that COVID-19 critically
ill patients are more susceptible to thrombosis.22 A higher
D-Dimer value when seen at the time of admission implies
an unfavorable prognosis.

Furthermore, findings of this study demonstrate a
substantial link between coagulating variables and illness
prognosis, implying that DD, PT, and APTT, as well as INR,
could be used as diagnostic markers for disease progression.
35 of the 50 deceased patients had a higher DD value than
usual at the time of admission, and 10 of them had a DD
value of more than 10000ng/ml on the day of death, which
was an alarming rise.

PT was found to be raised in 19 out of 50 patients on the
day of admission, increasing to 43/50 patients on the day of
death, while INR was found to be elevated in 22/50 patients
on the day of admission, increasing to 44/50 patients on the
day of mortality, a 100 percent increase.

5. Conclusion

The steadily rising DD, PT, and INR levels point to
a strong link between disease development and these
markers. The results showed considerably higher levels of
PT, APTT, INR, and DD, suggesting that the dynamic
coagulating process in COVID-19 patients is probably a
hypercoagulation state followed by fibrinolysis activation.
The analysis findings of this study suggested that COVID-
19 individuals likely had early hypercoagulation state.
The progression of the illness and its clinical effects
are also related to hypercoagulation. Coagulation indices
including DD, PT, and INR should be evaluated to diagnose
thrombotic events. The risk of thromboembolism and DIC
caused by coagulation disturbances should be reduced
through preventive treatment in order to reduce morbidity
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and death in COVID-19-infected people.
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