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Introduction

COVID-19 infection, which was first reported as a cluster of
pneumonia from Wuhan, China in December 2019, has rapidly
emerged as a global pandemic . During the early course of the
pandemic, Italy had the highest infection burden and India
remained much less affected with corresponding mortality rates of
14.24% and 3.03% %/, The total cases in India has now crossed 11
million mark and officially confirmed deaths being 156,938,
according to the Health Ministry data published on Feb 27, 2021%/,

Covid-19 is associated with high morbidity and mortality,
leading to significant burden on healthcare infrastructure and
resources. The associated death rate is also higher than any other
respiratory viral infections. Hence, it is important to identify
reliable predictors of disease severity and morbidity for careful
allocation of healthcare resources and to ensure earlier clinical
intervention, thus improving clinical outcomes.
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Various biomarkers are being investigated for their role in
the determination of severity and prognosis of COVID-19.
Abnormal coagulation function, including elevated D-dimer, has
been demonstrated to be common in deceased patients with
COVID-19, and increasing odds of in-hospital deaths associated
with D-dimer levels greater than 1mcg/ml “. However, the
association between D-dimer and the severity of COVID-19 is not
yet clear.

In this study, we assessed the correlation between serum D-
dimer and the severity and mortality of COVID-19 positive
patients. We aimed to evaluate the serum levels of D-dimer and
correlate it with the clinical outcomes.

Methods

This was an observational cross sectional study conducted among
patients admitted under Medicine Department from March 2020 to
May 2020 at Victoria hospital, Bangalore Medical College and
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Research Institute, Bangalore, Karnataka, India. Approval and
clearance were obtained from the institutional ethics committee on
18/04/2020-BMCRI/PS/02/2020-21. The study included patients
aged > 18 years of both genders, diagnosed with COVID-19
infection by RT-PCR technique using ABI/Thermofischer-
Tagppath technique. The study excluded patients <18 years of age
and those not willing to provide signed informed consent prior to
the study.

Case record form with follow-up chart was used to record
the demographic data, duration and clinical features of the disease.
Patient data like clinical symptoms and incidence of co-morbidities
like hypertension, diabetes, renal, cardiac and respiratory disorders
were noted. All the selected participants were followed up until
outcome. Citrate blood samples were collected from all the patients
and sent exclusively for serum D-dimer levels and later compared
with the treatment outcome of all patients. The cut-off for D-dimer
was 0.5 mcg/ml, as per the hospital laboratory. The serum D-dimer
level was determined by enzyme linked immuno-sorbent assay
(ELISA) with iChroma 2 analyzer system. It was compared
between the patients who survived and those who succumbed
during their course at the hospital.

As per the first discharge policy released by the State
Government, the patients were to be discharged after 14 days, if
two consecutive throat/nasopharyngeal swabs taken 24 hrs apart
were negative for SARS-CoV-2 RNA done using RTPCR
technique. If positive, test was repeated after 72 hrs. As per the
revised discharge policy dated 26/05/2020, all mild and
asymptomatic patients were to be discharged only after a repeat
RT-PCR technique for SARS-CoV-2 RNA was negative,
conducted 7 days after the first test. If positive, test was repeated

Table 1: Age distribution among the participants

after 72 hrs. As per the third discharge policy dated 23/06/2020,
patients who had mild and moderate symptoms were to be
discharged after 10 days without throat/nasopharyngeal swab test
for COVID-19 and for severe patients, 14th day discharge policy
based on negative swab test was adopted and those who were
positive, the tests were to be repeated every 3rd day until obtaining
a negative result. The demographics and clinical outcomes were
then stratified and correlated.

Statistical analysis was carried out using software R
version 3.6.0, 2019 Vienna, Austria. Continuous variables were
expressed as mean and standard deviation and categorical variables
were presented as counts and percentages. Patients were grouped as
Survived and Death. Different parameters were compared between
the groups using t-test for continuous and chi-square test for
categorical data. P value <0.05 was considered statistically
significant.

Results

The study considered 2000 patients admitted to Victoria hospital,
Bangalore under Medicine Department and were diagnosed
positive for COVID-19. Thirty-three patients were referred to other
hospitals due to various reasons. Remaining 1977 patients were
included in the study. All the patients were categorized as 2
Groups- Group 1: survived (1839-93.02%) and Group 2:
succumbed to death (138-6.98%) based on the outcome observed.
Among 1977 patients, 1419 (71.78%), 128 (6.48%) and 428
(21.65%) were under 10 days asymptomatic policy, 2nd day swab
discharge policy and 7th day swab policy respectively.

AGE Total (n=1977) Survived (n=1839) Succumbed to death (n=138) P value
Age (years) 43.89+15.58 42.74+15.15 59.12+12.95 <0.001
Age Group
<30 years, n (%) 419(21.19) 418(22.73) 1(0.72) <0.00001
30-39 years, n (%) 452(22.86) 443(24.09) 9(6.52)
40-49 years, n (%) 369(18.66) 351(19.09) 18(13.04)
50-59 years, n (%) 356(18.01) 313(17.02) 43(31.16)
60-69 years, n (%) 238(12.04) 198(10.77) 40(28.99)
>70 years, n (%) 123(6.22) 96(5.22) 27(19.57)

Table 2: Gender distribution among the participants
Gender Total (n=1977) Survived (n=1839) Succumbed to death (n=138) P value
Male, n (%) 1217(61.56) 1119(60.85) 96(69.57) 0.042
Female, n (%) 762(38.54) 720(39.15) 42(30.43)

Table 3: Presenting symptoms among the participants
Presenting symptoms Total (n=1977) Survived (n=1839) Succumbed to death (n=138) P value
Asymptomatic, n (%) 941(47.80) 924(50.24) 17(12.32) < 0.00001
symptoms
Fever, n % 600(30.35) 532(28.93) 68(49.28) < 0.00001
Dyspnea, n % 361(18.26) 275(14.95) 86(62.32) < 0.00001
Cough, n % 558(28.22) 489(26.59) 69(30.00) <0.00001
Sore throat, n % 132(6.68) 124(6.74) 8(5.80) 0.1842
Myalgia, , n % 207(10.47) 192(10.44) 15(10.87) 0.8738
Head ache, , n % 19(0.96) 1(0.72) 18(10.98) 0.7679
Others, n % 89(4.50) 80(4.35) 9(6.52) 0.2354
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Table 4: Co-morbidity distribution among the participants

Comorbidities Total Survived Succumbed to death | P value
(n=1977) (n=1839) (n=138)
None 1105(55.89) 1074(58.40) 30(21.74) < 0.00001
Diabetes only 118(5.97) 110(5.98) 8(5.80)
Hypertension only 94(4.75) 88(4.79) 6(4.35)
Diabetes or Hypertension with other complications 417(21.09) 344(18.71) 73(52.90)
Chronic Kidney disease 25(1.26) 17(0.92) 8(5.80)
Other 219(11.08) 196(10.66) 13(9.42)
Table 5: Course in the hospital among the participants
Course in the hospital Total (n=1977) Survived (n=1839) Succumbed to death (n=138) | P value
Oxygen requirement, n (%) 140(7.08) 103(5.6) 137(99.28) <0.00001
ICU requirement 264(13.35) 126(6.85) 138(100) <0.00001
Table 6: Comparison of serum D-dimer among different groups
Laboratory parameter Total (n=1977) Survived (n=1839) Succumbed to death (n=138) | P value
D-dimer 1.14+5.27 1.05+5.4 1.81+2.92 0.248

The demographic and clinical characteristics of the participants
were noted. The average age of the participants were 43.89+15.58
years and the mean age of survival and death noted were
42.74+15.15 years and 59.12+12.95 years respectively (Table 1). It
was observed that participants of more than 50 years of age were
less likely to survive (only 32% patients survived).

Out of 1977, patient male to female ratio was 1:0.62
showing male preponderance as shown in (Table 2).

Fever, dyspnea and cough were the major symptoms
prevalent among patients who succumbed to death than in those
who survived. In the mortality group, only 12% were
asymptomatic, whereas it was around 50% among survived
subjects, (Table 3).

Comorbidities of the patients included in the study were
noted as shown in (Table 4).

Out of 1977 patients admitted, 140 patients required
oxygen, out of which 103 survived and 137 died. Also, 264 were
admitted to ICU, where 126 patients survived, while 138 of them
succumbed to the disease (Table 5).

Mean serum D-dimer among the participants who were
included in the study was 1.14+5.27mcg/ml. It was found that, on
an overall when compared to its cut-off, serum D-dimer was high
in Covid-19 patients. Patients who succumbed to death did not
differ much in their D-dimer levels when compared to those who
survived, it being 1.81+2.92 mcg/ml and 1.05+5.4mcg/ml
respectively and was not statistically significant with P value of
0.248 (Table 6).

Discussion

At par with our findings, a study conducted by Saluja et al. in a
tertiary Medical College, Rajasthan observed an increased male
preponderance with majority being asymptomatic . In our study,
the male to female ratio was 1:0.62, which too showed male
preponderance.

The present study has also demonstrated that the chances of
survival are comparatively lower for patients more than 50 years of
age. There is substantial literature evidence to validate the
association between age-related COVID19 severity and mortality.
A meta-analysis and rapid review by Starke et al. have also
reiterated the positive associated between increased age-related risk
of COVID-19 disease severity, admission to ICU and mortality.
The increased risk per age year noted for disease severity was 2.7%
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. Similarly, a meta-analysis involving 611,583 subjects have
reported that the mortality was <1.1% in subjects aged <50 years
and the largest increase was observed in patients between the age
group of 60-69 years, as opposed to 50-59 years '),

Our present study has noted fever, dyspnea and cough as
the major symptoms prevalent among patients who succumbed to
death when compared to those who survived (P <0.00001). Zhang
et al. have also evaluated the clinical characteristics of 82 deaths
cases, laboratory-confirmed as SARS-CoV-2 infection. The
researchers have reported fever (78.0%), cough (64.6%), and
shortness of breath (63.4%) as the prominent symptoms reported in
the succumbed victims !,

A similar study by Gupta et al. conducted in a tertiary care
centre in India, has also noted fever and cough (42.9%) as the most
prominent symptoms, followed by headache, sore throat, and
breathlessness .

In this study, it was found that serum D-dimer was
1.05+5.4mcg/ml among the group which survived, compared to
1.81+2.92mcg/ml in the group that succumbed to death, which was
not statistically significant. But when compared overall, Covid-19
patients had elevated D-dimer of 1.14+5.27mcg/ml in relation to its
cut-off of 0.5 mcg/ml. As a result, D-dimer levels can act as marker
of Covid-19 but does not predict which patient might succumb to
death.

In the current mortality group, around 53% of the subjects
had diabetes/hypertension and around 6% of the subjects
demonstrated chronic kidney disease as opposed to 0.92% in the
survived group. A meta-analytic review focusing on developing
countries including India reported that the presence of co-
morbidities is linked to poor outcomes in COVID-19 subjects. In
concurrence with these findings, data from Mexico has also
identified CKD, hypertension, COPD, obesity and diabetes are
associated with elevated mortality risk in COVID patients "*',

Zhang et al. studied the clinical characteristics of 82 cases
of death due to COVID-19 which showed that most of the patients
who died had co-morbidities, most common being hypertension
(56.1%) and more than half of them who died were more than 60
years old [,

The present study holds significance, as there is very
limited literature evidence from the India correlating demographic
data of COVID-19 patients with clinical profiles and disease
outcomes. Moreover, it sheds light on several important findings,
which would help physicians in screening, treatment decision and
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prognosticating. Another usefulness of our study is good sample
size, but the generalization of the findings is limited, as the study
was carried out in a single centre. Our study has not evaluated the
outcomes from treatment interventions. This was not considered, as
no specific standard protocol was available at that point of
pandemic for managing COVID-19 patients.

Recent studies documenting the laboratory changes of
patients with confirmed COVID-19 have noted that elevated D-
dimer might be associated with the disease progression of COVID-
19 suggesting deep vein thrombosis and pulmonary
thromboembolism. The level of D-dimer in patients with COVID-
19 admitted to the ICU was reported as significantly increased %/,

In addition to thrombosis and pulmonary embolism, D-
dimer might also be a manifestation of severe Covid-19 infection.
A virus infection may develop into sepsis and induce coagulation
dysfunction, which is common in serious disease progression.
Moreover, the increase of D-dimer may be an indirect
manifestation of inflammatory reaction, as inflammatory cytokines
might cause the imbalance of coagulation and fibrinolysis at the
alveoli, which may activate the fibrinolysis system, which might in
turn increase the level of D-dimer ™!, Our study also showed that
Covid-19 patients had elevated D-dimer levels but did not
statistically show any difference between survivor and non-
survivor group. One of the limitations of this study was the non-
uniformity of sample collection and processing time due to
increased case load in a resource-limited environment.
Nonetheless, our study showed that D-dimer level more than 0.5
mcg/ml can act as a marker of Covid-19 infection in a pandemic
setting.

Conclusion

Increased levels of Serum D-dimer were observed among most
COVID-19 patients, but Serum D-dimer did not help in
differentiating outcomes among the COVID-19 patients who could
not survive the treatment when compared to the recovered patients.
Therefore, serum D-dimer levels could be used as a screening

marker in the diagnosis and management of COVID-19 patients,
which can be made available across hospitals in the subcontinent.
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