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Abstract Covid-19 pandemic reveals that the virus causes
Covid-19 associated coagulopathy and it is well known that
thrombotic risk is associated with ethnicity. To describe the
Covid-19 associated coagulopathy in Indian population and
to correlate it with the disease severity and survivor status.
A cross sectional descriptive study of 391 confirmed
Covid-19 cases was carried out over a period of
1.5 months. Patients were categorised as mild to moderate,
severe and very severe and also labelled as survivors and
non survivors. Prothrombin time (PT), International nor-
malised ratio (INR), activated partial thromboplastin time,
D dimer, Fibrin degradation products (FDP), fibrinogen
and thrombin time and platelet counts were investigated
among the subgroups. Mean age was higher in patients
with severe disease (57.62 £ 13.08) and among the non
survivors  (56.54 £ 12.78).  Statistically  significant
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differences in D dimer, FDP, PT, INR and age were seen
among the 3 subgroups and survivors. Strong significant
positive correlation was noted between D dimer and FDP
(r = 0.838, p < .001), PT and INR (r = 0.986, p < 0.001).
D dimer was the best single coagulation parameter as per
the area under curve (AUC: 0.762, p < 0.001) and D
dimer 4+ FDP was the best combination parameter (AUC:
0.764, p = 0) to differentiate mild moderate from severe
disease. Raised levels of D dimer, FDP, PT, PT INR and
higher age correlated positively with disease severity and
mortality in Indian Population.
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Introduction

A Pneumonia of obscure origin was first noted in Wuhan
district of Hubei province of China in Dec 2019 with high
rate of spread among humans and was traced to the wet
market [1, 2]. The disease, since named COVID-19, has
emerged as a global pandemic that has affected 213
countries and devasted almost the entire world in an
unforeseen way. In the first 6 months it has infected more
than 19.43 million people globally with more than 0.72
million deaths. In India itself more than 2.15 million people
are affected with more than 43,000 deaths [3].

The causative agent was identified as a novel betacorona
virus and was named as Severe acute respiratory syndrome
coronavirus 2 (SARS COV 2) [2]. It was similar to Severe
acute respiratory syndrome coronavirus (SARS COV) and
Middle East Respiratory Syndrome (MERS) viruses [2, 4].
Spike proteins on the surface envelope of this RNA virus
appeared like studs under electron microscope giving it the
typical corona appearance and hence the name. It showed
tropism with specific angiotensin converting enzyme 2
(ACE-2) receptors which are present on the respiratory
epithelium mainly the vascular endothelial cells and Type
II pneumocytes [2, 5].

Similar to SARS and MERS, SARS COV 2 causes
mainly respiratory infection in humans but the disease
severity is much less [6]. Symptoms are usually mild but
rarely few patients develop serious respiratory infections
including viral Pneumonia, acute respiratory distress syn-
drome (ARDS) or systemic infection causing multiorgan
failure leading to death [7].

Host inflammatory reaction releases proinflammatory
cytokines which activates the coagulation system and host
defence mechanisms leading to disseminated intravascular
coagulation (DIC) [8]. Cytokine storm resulting from
excess inflammatory response also causes rise in coagula-
tion parameters and D dimer [9].

Increased disease severity enhances host defence
mechanism causing rise in proinflammatory cytokines like
Il 6, IL-1beta, TNF alpha and activation of complement
system to initiate coagulopathy. The proinflammatory
cytokines activates the acute phase reactants (APR) like
CRP, ferritin, fibrinogen and procalcitonin which take part
in coagulation and defence [10]. The systemic inflamma-
tory markers are also increased [7, 10, 11]. Recent studies
on COVID 19 also demonstrates comparable results sub-
stantiating SARS COV 2 causes severe inflammation and
deranged coagulation [12—15].

Fibrinogen, an acute phase reactant and a pro coagulant
is seen to be raised initially in all patients of Covid-19 [13].
IL-6, a pro inflammatory marker is also increased at
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admission in these patients proving that a connection exists
between inflammation and procoagulant change [14].

Studies have supported the fact that coagulation changes
are present in these patients [13, 15, 16]. This is referred to
as Covid-19 associated coagulopathy (CAC) which is dis-
tinct from classical disseminated intravascular coagulation
(DIC) which follows sepsis. CAC shows minimum changes
in PT, APTT and platelet count, although D dimer and
fibrinogen levels are high in the initial stages [8].

Also, recent autopsy findings of Covid-19 patients
reveals pulmonary intravascular coagulopathy (PIC) as a
crucial pathogenic mechanism which is characterised by
micro vascular thrombosis of the pulmonary vessels. It is
an immune thrombosis and is confined to the lungs [17].

Current research on coagulopathy in Covid-19 is mainly
dominated by Chinese cohort but data on people of other
races, especially from Indians are scarce. Studies on Chi-
nese population have shown D dimer levels are elevated
while Platelet counts and PT are usually normal [18-22].

The coagulation changes are likely to show variability in
people of different ethnicities as thrombotic risk is known
to be dependent on race and ethnicity [21].

Development of coagulopathy and elevated levels of D
dimer have been implicated as a lone predictor of poor
prognosis in Covid-19 patients of both Chinese and Cau-
casians cohort [5, 13, 16, 21].

Hence, it becomes imperative to study the difference in
the coagulation parameters in Indians which might explain
the inter-ethnic variation in the disease presentation and
mortality.

To the best of our knowledge this is the first study on
coagulation parameters on Covid-19 positive Indian pop-
ulation to predict the disease severity and progression.

Materials and Methods

A cross sectional descriptive study on 391 confirmed
positive Covid-19 patients by real time Reverse Tran-
scriptase Polymerase Chain reaction (RT PCR) who were
admitted to ESIC MC and Hospital, Faridabad was con-
ducted in the Departments of Pathology from 1st June to
15th July 2020. Prior approval of Institutional Ethics
Committee and written consent from patients were taken.

Data Collection
Detailed clinical history, symptoms, socio demographic

profile, travel history and comorbidities from the study
population were obtained.
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Sample Collection

All the samples were collected within day 1-3 of the
admission to intensive care unit (ICU) or isolation ward.
Venous blood samples (3—4 ml each) were collected using
vacutainer in citrated vial for coagulation profile and
EDTA vial for platelets. Fully automated coagulation
analyser (Stago STA compact max) was used for the
coagulation tests while Sysmex XN 1000 haematology
analyser was used for platelet counts.

The samples were collected, processed and discarded by
trained technical staff wearing proper personal protective
equipment (PPE) kits and taking all necessary precautions
as per the standard guidelines and protocols for Covid-19
sample handling.

Inclusion Criteria

All those individuals who tested positive by real time
reverse transcriptase polymerase chain reaction (RT-PCR)
on nasopharyngeal or oropharyngeal swabs were consid-
ered as Covid-19 positive cases. They presented as
asymptomatic or with mild or moderate or severe or very
severe symptoms.

Based on disease severity and symptoms the cases were
categorised into mild moderate, severe and very severe.

Mild to moderate Covid-19 were the ones presenting
with fever, cough, diarrhoea, body ache, headache but
having normal oxygen saturation and no features of severe
or very severe disease.

Severe Covid-19 is defined as having either one of the
following criteria: (1) Respiratory distress with respiratory
rate more than 30 times/min; (2) Oxygen saturation < 93%
in resting state; (3) PaO,/FiO, < 300 mmHg (1 mmHg =
0.133 kPa). Very severe Covid-19 is defined as having
either one of the following criteria: (1) Respiratory failure
in need of mechanical ventilation; (2) Shock, (3) Other
organ dysfunction [16].

Exclusion Criterion

All asymptomatic cases and patients whose complete set of
all above coagulation parameters and platelet counts were
not available were not considered. The patients with history
of cardiovascular disease, metabolic syndromes, inflam-
matory bowel disease, haematological disorders, trauma or
surgeries in last six months or non-ambulatory patients,
those having thromboembolic disorders, pregnant females
or on drugs known to alter the coagulation profile/platelet
count, kidney or liver disease, neoplasms, were excluded
from the study.

Statistical Analysis

All the lab data were tabulated along with age, sex, disease
severity and survivor status. Computer based data entry
was done. SPSS statistics software (version 21.0) (IBM,
NY) was used for statistical data analysis. The continuous
data were presented as mean and standard deviation. The
test of significance applied to test difference between
groups for continuous variables was Student’s t test and
ANOVA. The categorical data were presented as propor-
tions and analysed using chi square test. Pearson’s corre-
lation coefficient was calculated for studying association
between lab parameters. Binary logistic regression analysis
was used to combine various parameters. The diagnostic
values of valuable parameters for differentiating mild
moderate and severe cases of Covid-19 patients were
assessed by receiver operating characteristic (ROC) and
area under the ROC curve (AUC). The significance level
was set at 5%.

Results
Age: (Table 1 and 2)

The mean age of the all patients was 43.81 + 16.32. The
mean age showed a proportional increase as the severity
escalated from Mild Moderate to severe to very severe. For
very severe group the mean age was much higher than
moderate ones (57.62 4+ 13.08 vs 40.45 + 15.36) and was
statistically significant (p < 0.01). Non survivors had a
greater mean age than survivors (56.54 4+ 12.78 vs
4248 £ 16.09) and also was statistically significant
(p < 0.01).

Out of 391 hospital admitted patients enrolled for the
present study, 60.1% (235/391) were males while 29.9%
(156/235) were females. No significant difference in the
coagulation parameters nor age were noted based on
gender.

Coagulation Parameters: (Table 1 and 2)

Mean PT was shown to be increasing with disease severity
(severe vs mild moderate, 16.52 + 5.22 vs 13.89 £ 2.41)
It was higher in the non survivors than survivors.
(17.29 £ 5.44vs 14.09 s = 2.52) and was statistically
significant (p < 0.01) in both the situations.

Mean INR was also shown to higher in very severe
disease compared to mild moderate ones (1.34 = 0.57 vs
1.08 £ 0.23). Also, mean INR was higher in non-survivors
than in survivors (1.42 4+ 0.60 vs 1.10 £ 0.24, p < 0.01).
The raised level of PT and INR was noted in 13.5% of total
cases.

@ Springer



344

Indian J Hematol Blood Transfus (Apr-June 2022) 38(2):341-351

Table 1 Comparison of various coagulation parameters and age of COVID-19 patients in accordance with disease severity

Clinical status Age PT INR APTT Ddimer FDP FIB TT PLT
Mild moderate

Mean 40.45 13.89 1.08 30.28 1002.57 6.37 463.16 18.45 213.50
N 273 273 273 273 273 273 273 273 273
Std. deviation 15.36 241 23 4.58 1317.36 6.83 164.33 3.15 49.77
Severe

Mean 48.60 15.06 1.20 30.10 3324.25 13.92 548.20 18.78 204.73
N 79 79 79 79 79 79 79 79 79
Std. deviation 16.34 3.12 32 3.31 4542.37 15.96 193.88 3.57 46.59
Very severe

Mean 57.62 16.52 1.34 30.42 5585.05 23.88 599.25 19.94 201.66
N 39 39 39 39 39 39 39 39 39
Std. deviation 13.08 5.22 57 6.64 5507.67 20.91 257.04 3.81 60.54
P value < 0.001 < 0.001 < 0.001 0.928 < 0.001 < 0.001 < 0.001 0.03 0.20
Total

Mean 43.81 14.39 1.14 30.26 1928.73 9.64 493.92 18.67 210.55
N 391 391 391 391 391 391 391 391 391
Std. deviation 16.32 3.06 31 4.60 3259.51 12.55 187.51 3.33 50.40

*Normal reference range; Fibrinogen: 200-400 mg/ml, D dimer: < 500 ng/ml, FDP: < 5 pg/ml, Platelet count: 1.5-4.5 lacs/mm?>, PT: 11-15 s,
APTT: 24-36 s, INR: 1.01, TT: 14-20 s

Table 2 Comparative analysis of coagulation parameters among survivors and non survivors

Parameters Survival status Total number of cases Mean values Std. deviation from mean P value

AGE Dead 37 56.541 12.7858 < 0.001
Survivor 354 42.480 16.0910

PT Dead 37 17.2946 5.44931 < 0.001
Survivor 354 14.0928 2.52813

INR Dead 37 1.42676 .601780 < 0.001
Survivor 354 1.10664 .246598

APTT Dead 37 31.373 7.1045 0.308
Survivor 354 30.143 4.2575

D dimer Dead 37 5461.973 4992.1869 < 0.001
Survivor 354 1559.444 2784.0987

FDP Dead 37 23.3997 18.99868 < 0.001
Survivor 354 8.2100 10.74543

FIB Dead 37 615.324 246.9285 0.003
Survivor 354 481.229 175.8409

TT Dead 37 19.5243 3.87810 0.102
Survivor 354 18.5823 3.26091

PLT Dead 37 205.081 58.0858 0.488
Survivor 354 211.127 49.5885

Mean D Dimer values were much higher in very severe

cases (5585.05 £ 5507.67 vs

1002.5 £ 1317.36) than

moderate ones and also was much higher in those who did not
survive (5461.97 £ 4992.18 vs 1559.444 £ 2784.0987)
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and these values were statistically significant (p < 0.01).

Raised d dimer values were seen in 68.8% of total cases.
Mean FDP values were also much higher in very severe

moderate

compared

cases

(23.88 £209 vs
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6.37 £ 6.83) and values were higher in non survivors than
in survivors (23.39 £ 18.99 vs 8.21 £ 10.74) and showed
statistical significance (p < 0.01). Out of the total 391
cases, 57.55% patients had elevated levels of FDP.

Fibrinogen (FIB) was raised in very severe cases com-
pared to mild moderate ones and was statistically signifi-
cant. (5§99.25 + 257.04 vs 463.16 £ 164.33, p < 0.01) and
values were higher in non survivors than survivors
(615.32 + 246.92 vs 481.22 £ 175.84). Raised levels of
FIB was noted in 63.9% of total cases.

TT values were increased in very severe compared to
mild moderate cases (19.94 + 3.81 vs 18.45 + 3.15) and
was statistically significant (p = 0.03) and values were
higher in non survivors (19.52 £ 3.87 vs 18.58 &£ 3.26)
but was not statistically significant.

No significant difference in platelet count and APTT
were noted with progression of disease severity and in non
survivors compared to survivors.

Platelet count and APTT were in the normal range in
93.6% and 97.9% of cases.

Survivor status: (Table 2)

Of 391 patients, 345 were admitted in the covid general
wards and 46 required ICU admission comprising 11.76%
cases. Mortality was noted 9.7% of total cases (37/391).
Mortality in ICU patients were 80.4% (37/391). A signif-
icant difference was noted in PT, INR, D dimer, FDP and
FIB between with the survivors and non-survivors. All
these parameters were higher in the dead patients and
statistically significant. p value was < 0.001 for all
parameters and p = 0.003 for FIB.

Significant Strong positive correlation was noted
between FDP and D dimer and PT and INR. Moderately
significant correlation was seen between PT and APTT and
APTT and INR (Table 3).

Receiver operating curve (ROC) were calculated for all
the coagulation parameters (Fig. 1a, b). Positive sample is
a result of severe and very severe cases. Negative sample is
a result of mild to moderate cases. D dimer emerged as the
best predictive marker to assess the disease severity based
on the area under the curve (AUC) which was the highest.
D dimer (AUC: 0.762, p < 0.001) and FDP (AUC: 0.746,
p < 0.0001) demonstrated better predictive power to dif-
ferentiate mild moderate from severe and very severe cases
as per the AUC of ROC as compared to other parameters
(Fig. 1b). The cut off values for D dimer was 697 ng/ml at
sensitivity of 85% and specificity of 52.4%. FDP cut off
value was 5.11 mg/value at sensitivity of 85% and speci-
ficity of 53.5%. The combined ROC curve for the best two
parameters (FDP and D dimer) had an area under the curve
of 0.794 which was higher than the individual values
(Fig. 2).

Platelet count did not emerge as a good predictor of
disease severity in the present study (Fig. 1a).

The box plots shows the difference in coagulation
parameters between mild, moderate and severe disease
(Fig. 3).

D dimer alone and the combined use of the two
parameters D dimer and FDP are useful to monitor the
disease severity.

Discussion

SARS-COV 2 is the third coronavirus causing pandemic in
the twenty-first century [23, 24]. The pandemic has chal-
lenged the entire medical fraternity, globally, to discover a
treatment for alleviating the suffering of millions of
infected patients.

Recent studies indicate Covid-19 differs from other
coronavirus diseases in clinical symptoms and presentation
[25]. In comparison to others, SARS COV 2 showed larger
number of patients with no history of fever, less severe
respiratory and milder GIT symptoms with frequent multi
organ injury. Also fewer patients had severe lung injury
and the fatalities too were lower. Different types of blood
cytokines were noted in Covid-19 indicating a different
mechanism [26].

The current study covered 391 patients, having a mean
age of 43.81 years. The mean age increased as the disease
progressed from mild moderate to very severe. The mean
age in the non survivors were more than in survivor group
highlighting that the disease is more severe in the elderly,
who usually have associated comorbidities and succumb to
the illness. This was similar to findings in other studies
[7, 19, 22, 24, 26, 27]. There was no significant difference
in mean age among males and females in the present study.
The male to female ratio was 1.5: 1. Male were seen to
outnumber the females in most of the studies [7, 13, 22].

Prothrombin time and INR values were seen to show an
increasing trend from mild moderate to severe to very
severe cases and also was raised in non survivors compared
to survivors. The PT was greater than 16.5 secs in 13.5% of
total cases and in 35.1% of the non-survivors. This finding
was consistent with other studies on Chinese cohort
[13, 19, 22, 28]. Shiyu Yin [18] reported PT was increased
in Covid-19 patients compared to controls.

However, study by Hans et al showed no difference in
PT INR between the three subgroups based on disease
severity. The PT was also not shown to increase in a study
on Caucasian patients by Fogarty [21]. Rise in PT indicates
activation of the extrinsic pathway of coagulation on
exposure to the virus, pathogen associated molecular
pathways (PAMP) [8, 12].
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Table 3 Correlation of various parameters

PT INR APTT Ddimer FDP FIB TT PLT

PT

Pearson correlation 1 0.986 0.483 0.218 0.228 0.015 0.111 — 0.047

Sig. (2-tailed) < 0.001 < 0.001 < 0.001 < 0.001 7164 .029 352
INR

Pearson correlation 986 1 489 212 222 .008 .098 — .054

Sig. (2-tailed) < 0.001 < 0.001 < 0.001 < 0.001 .872 .054 284
APTT

Pearson correlation 483 489 1 — .026 .005 — .041 —.010 .064

Sig. (2-tailed) < 0.001 < 0.001 .607 922 418 .837 .208
Ddimer

Pearson correlation 218 212 — .026 1 .838 191 .069 — .148

Sig. (2-tailed) < 0.001 < 0.001 .607 < 0.001 < 0.001 174 .003
FDP

Pearson correlation 228 222 .005 .838 1 128 .092 —.118

Sig. (2-tailed) < 0.001 < 0.001 922 < 0.001 011 .069 .020
FIB

Pearson correlation .015 .008 — .041 191 128" 1 —.092 .072

Sig. (2-tailed) 164 872 418 < 0.001 011 .071 153
TT

Pearson correlation 11 .098 —.010 .069 .092 —.092 1 .003

Sig. (2-tailed) .029 .054 .837 174 .069 .071 953
PLT

Pearson correlation — .047 — .054 .064 — .148 — 118 .072 .003 1

Sig. (2-tailed) 352 284 208 .003 .020 153 953

*Pearson correlation—r, Sig. (2-tailed)—p

D dimer and FDP values showed an increasing trend
with disease severity. This finding was similar to studies by
Hans et al., Tang et al. and Long et al. [13, 22, 28]. The
dimer levels were above 3 times the normal (> 1800 ng/
ml) in 75.6% of deceased (28/37) while FDP values were 2
times above normal (> 10 mg/dl) in 81% (30/37). Higher
values of D dimer and FDP were also noted in other studies
[13, 19, 21, 22].

Tang and Long both acknowledged increase in PT and D
dimer similar to the present study [13, 28].

Raised levels of D dimer and FDP suggests there is
onset of fibrinolysis following activation of coagulation in
Covid-19 patients. Its onset correlates with poor clinical
course. High levels of D dimers can also be explained as a
feature of hypercoagulable state due to excess thrombin
generation and absence of fibrinolysis early in the disease
due to direct endothelial injury by viral infection
[11, 29, 30]. or due to hypoxia induced thrombosis due to
increase in blood viscosity [31]. D dimer is also raised due
to local pulmonary micro vascular and venous thrombosis
as evident from autopsy studies [32].
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Fibrinogen levels were seen to increase with disease
severity and was more in the non survivors. Similar find-
ings were noted by Tang et al., Fogarty et al. and long H
et al. [13, 21, 28].

This could be attributed to the fact that fibrinogen is an
acute phase reactant and a procoagulant and increases with
progressive disease and onset of coagulopathy [10]. How-
ever, study by Hans et al. [20] showed no change in fib-
rinogen levels with increase in disease severity.

Thrombin time (TT) was seen to be increasing with
disease progression and was increased in deceased.
Thrombin causes conversion of fibrinogen to fibrin.
Increased thrombin time (> 20 s) was seen in 40% of
deaths in the present study. Long et al. also noted increase
in TT with disease severity. However, Hans et al. could not
establish any such increasing trend [22, 28]. There is not
extensive published literature yet on this parameter in other
Covid-19 studies.

The APTT and platelet values in the present study did
not show marked difference with disease progression nor
with the survivor status. The present study showed only
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2.3% of the total patients had platelet (9/391) count below
100,000/ml. Most of the studies have shown usually normal
platelet count in Covid-19 patients [7, 13, 22]. The
thrombopoietin-released following pulmonary inflamma-
tion may stimulate platelet production in Covid-19 pts [33].
This directs towards local lung injury and elevated platelet
count in these pts [17].

Zheng et al. [26] however noted thrombocytopenia and
lymphocytopenia in both severe and non-severe cases.

Area Under the Curve

Test Result Variable(s): FDP and D DIMER

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

.027 .000 .740 .847

Tang [19] also noted thrombocytopenia in severe disease
when D dimer values were 6 times higher than normal
levels. Thrombocytopenia was seen in 20% of non sur-
vivors in study by Zhou et al. [16]. This could be attributed
to the fact that DIC like coagulopathy is seen in few of the
Covid-19 cases in later stages [17].

No significant difference in APTT were noted varying
with disease severity in the present study. This was similar
to finding by Hans et al. [22]. However, Tang et al. [13]
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noted APTT was raised in non survivors on admission.
Studies have revealed raised APTT are noted in moderate
and severe disease [32].

The present study showed coagulation profile of Covid-
19 patients was distinct from classical DIC. The levels of D
dimer, FDP, PT INR and Fibrinogen and TT were raised
but the Platelet count was not lowered and APTT was not
prolonged. It differs from few Chinese [18, 22] and Cau-
casian studies [21] by having elevated PT INR in non
survivors and in the severe group. Few other studies also
suggest that Covid-19 patients presents with coagulopathy
but do not meet the criteria of DIC following sepsis
[19-22, 34]. However, a strong association of DIC and
deaths were noted in one single Chinese study by Tang
[13]. These findings indicate the possibility of racial dif-
ferences in the coagulation profile among Covid-19
patients.

Autopsy findings demonstrate Pulmonary intravascular
coagulopathy, a type of immune thrombosis which is dis-
tinct from DIC, maybe a critical underlying pathogenic
mechanism. It was first mentioned by McGonagle et al.
[35]. Direct endothelial cell and type 2 pneumocyte injury
causes extensive alveolar damage which activates the
coagulation system and fibrin deposition. Fibrinolysis
occurs as a compensatory mechanism early in disease but
later plasminogen ceases to act which results in high levels
of D dimer. This causes pulmonary micro vascular
thrombosis extending into the pulmonary veins causing
pulmonary thrombosis [17]. This may explain the rise in
PT, PT INR, FDP, D dimer, fibrinogen and TT with the
disease onset and progression but without any evidence of
bleeding.

A close association between inflammation and throm-
bosis [36, 37] results in cytokine storm releasing proin-
flammatory circulatory markers causing acute respiratory
distress syndrome (ARDS) and multiorgan dysfunction in
the systemic phase of the disease [34, 38]. Covid-19 s
disease starts with hyper coagulation and Pulmonary
intravascular coagulation (PIC), which may progress to
DIC with the onset of sepsis.

Studies have established a positive correlation between
disease severity and elevated D dimer or progressive
increase of D dimer. The value has been found to be high
amongst ICU patients and non survivors [13, 19, 22, 28].
An Italian study also revealed raised levels of D dimer is a
predictor of ARDS or ICU admission and is a marker of
poor prognosis [39].

As the thrombotic risk varies with the race and Covid-19
causes derangement of coagulation, this initial PIC may be
the basis of variation of the coagulation parameters seen in
different population.

Our present study also shows D dimer level alone as best
single coagulation parameter and useful predictor of

disease severity. Also the combination of D dimer and FDP
is the best combined indicator amongst coagulation
parameters. The cut off values of these markers may vary
among different populations.

Limitations

The study was limited by the fact that it was confined to
one centre and controls could not be collected as it was
declared an exclusive Covid hospital with the emergence of
the pandemic. The validity of the study could be improved
by including controls in the future studies from other larger
centres. Serial sampling was not possible due to the lack of
adequate manpower and practical discomfort of obtaining
the samples wearing the PPE kit. Platelets count did not
emerge as a good predictor of disease severity in the pre-
sent study which may need more extensive research.

The mortality of the present study is 9.7% which is
much higher than the death rate globally and in India which
at the time of writing the study is 2.0% and 3.7% respec-
tively [3]. This can also be attributed to the limitation of the
study as it included only hospital admitted patients. The
less severe, home quarantine and asymptomatic patients
were out of the scope of the study, thereby enhancing the
probability of mortality.

Conclusion

The rapidly progressing pandemic has accelerated the
research regarding the pathogenicity and behaviour of the
SARS COV2 virus. It is noted from existing studies that
severe cases who succumb to the illness have deranged
coagulation profile. The index study suggests D dimer
alone or D dimer-FDP combination can serve as useful
indicators of disease severity. Higher values of PT, INR, D
dimer, FDP, Fibrinogen suggests Covid-19 disease is a
hypercoagulable state. As the number of cases are still
rising in India, larger studies may be conducted to sub-
stantiate this observation that coagulopathy in Indians is
CAC and is distinct from the classical DIC.
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