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Background and aims: Diabetes is a frequent comorbidity in patients with Severe COVID-19 infection
associated with a worse prognosis. Hypercoagulability with elevation in D-dimer levels has been
demonstrated in patients with COVID-19. This study aims to study D-dimer levels in people with diabetes
compared to those without diabetes among patients with COVID-19 infection.
Methods: In this observational study 98 moderate and severely ill patients with COVID-19 infection were
included at a dedicated COVID hospital. The study group was divided into patients with diabetes and
without diabetes. Peak D-dimer was measured in both the groups and compared using appropriate
statistical tests.
Results: In our study peak D-dimer levels were 1509 ± 2420 ng/mL (Mean ± SD) in people with diabetes
and 515 ± 624 ng/mL (Mean ± SD) in patients without diabetes. Patients with diabetes had higher D-
dimer levels which were statistically significant.
Conclusions: This study shows COVID-19 patients with diabetes had significantly higher D-dimer levels.
Therefore, it is possible that COVID-19 infection with diabetes is more likely to cause hypercoagulable
state with a worse prognosis. However clinical implications of these findings will need to be seen in
further studies.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) first cases of which were reported in Wuhan district, China
in December 2019 has caused a global outbreak of a novel disease
[1]. The disease which is still spreading and has affected almost all
countries was declared a pandemic by the World Health Organi-
zation on 11 Mar 2020. There are more than 27 million confirmed
COVID-19 cases worldwide with more than 0.9 million deaths as of
Aug 20 [2].

Risk factors like age, diabetes, cardiovascular disease, chronic
kidney disease (CKD), chronic obstructive pulmonary disease
(COPD), malignancy, and stroke among others have been associated
with severe disease and adverse outcomes [3e5]. Biomarkers like
C-reactive protein, ferritin, lactate dehydrogenase, D-dimer, inter-
leukin 6, and fibrinogen have been utilized to predict severe disease
in patients with COVID-19 [3e5].
).
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Diabetes mellitus has been one of the most consistent risk fac-
tors for severe disease in patients with COVID-19 and uncontrolled
hyperglycemia has been associated with poor outcomes and mor-
tality. This could be due to diabetes being associated with other risk
factors like age, hypertension and obesity. This could be also due to
people with diabetes having a dysregulated innate and adaptive
immune response and their already having chronic low-grade
inflammation which makes them more susceptible to cytokine
storm. People with diabetes could also be at higher risk for
thrombotic events as diabetes is associated with an imbalance
between clotting factors and fibrinolysis [6].

D-dimer is a byproduct of fibrin degradation. It is widely
recognized as a biomarker for thromboembolism and as a prog-
nostic marker for critical patients. COVID-19 being a procoagulant
state thus D-dimer has been studied as a biomarker for predicting
disease severity.

Studies have shown people with diabetes especially as well as
those with macrovascular and microvascular complications have
higher levels of D-dimer. Since diabetes has been identified as a
strong predictor of disease severity in COVID-19, it is yet to be seen
if D-dimer values in people with diabetes are any different from
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those without diabetes before we can assume it to be one of the
causes of severe disease in COVID-19 showing increased suscepti-
bility to thromboembolic disease in Diabetes Mellitus. This study
aims to study D-dimer levels in people with diabetes compared to
those without diabetes among patients with COVID 19 infection.
2. Methods

2.1. Study design and patients

This cross-sectional study was conducted at a dedicated COVID
hospital in North India from 12 July 2020 to 31 Aug 2020. Patients
were triaged as per severity on basis of national guidelines-
asymptomatic, Mild(Respiratory Rate <24/min, SpO2>94% at
room air), Moderate(Respiratory rate:24e30/min, SpO2 90e94% at
room air) and Severe(Respiratory rate>30/min SpO2<90%), ARDS
and Septic Shock [7]. All laboratory-confirmed COVID-19 cases by
RTPCR(Real Time Reverse Transcription Polymerse Chain Reaction)
or RAT(Rapid Antigen Test) were admitted at this centre. Only
Moderate and Severe patients of confirmed COVID 19 were
included in this study. The estimation of D-dimer levels was done
by chemiluminescent immunoassay at presentation and during the
hospital stay every 48e72 hourly till discharge or death. Exclusion
criteria were age <18yrs, patients with a pre-existing history of
venous thromboembolism, or on anticoagulants, and pregnancy
(see Fig 1). Written informed consent was taken. This study was
approved by the Institutional Ethics Committee.
Table 1
Baseline characteristics.

Characteristic All patients (n ¼ 98) People with Diab

Age, Mean ± SD -yr 53 ± 13 57 ± 12
Sex-Male; no (%) 70(71.4%) 32 (71.1%)
Hypertension; no (%) 49 (50.0%) 26(57.7%)
Severity
Moderate no (%) 52 (53.0%) 19 (42.2%)
Severe no (%) 46 (47.0%) 26 (57.8%)

Fig. 1. Flow chart showing enrolm
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2.2. Statistical analysis

Data was collected and analyzed with SPSS version 25. Contin-
uous variables were expressed as means and standard deviation.
Categorical variables were expressed as counts and percentages in
both the People with Diabetes and People without Diabetes cate-
gory. Chi-square test and Mann Whitney U tests were used to test
for significant differences between the two groups. P values < 0.05
were considered statistically significant.
3. Results

Among the 98 enrolled patients, 71%weremales and 28.6%were
females. Total 44% were with diabetes and the rest were without
diabetes. The baseline characteristics of the two groups are com-
parable, except severe disease which was more in people with
Diabetes shown in Table 1. The Box-plots of peak D-dimer levels in
people with diabetes and people without diabetes are shown in
Fig. 2. The relation between D-dimer levels in COVID-19 in people
with diabetes and those without diabetes shows a significant dif-
ference as shown in Table 2 (P value ¼ 0.002). In subgroup analysis,
difference in D-dimer levels in patients with diabetes and those
without diabetes withmoderate diseasewas statistically significant
(P value ¼ 0.041). However, the difference between D-dimer levels
in patients with diabetes and those without diabetes with severe
disease was not statistically significant (P valve ¼ 0.066) as shown
in Table 3.
etes (n ¼ 45) People without Diabetes (n ¼ 53) P value

50 ± 14 0.19
38(71.6%) 0.949
23 (43.3%) 0.839

0.048
33 (62.2%)
20 (37.8%)

ent of patients for the study.



Fig. 2. Box-plots of Peak D-dimer levels in COVID-19 showing a significant difference between people with diabetes and people without diabetes.

Table 2
Diabetes and peak D-dimer levels.

All Patients (n ¼ 98) People with Diabetes (n ¼ 45) People without Diabetes (n ¼ 53) P value

D -dimer Mean ± SD (ng/mL) 972 ± 1764 1509 ± 2420 515 ± 624 0.002
D-dimer Median (ng/mL) 441 519 327
D-dimer interquartile range (ng/mL) 482 706 468

Table 3
Subgroup analysis of D-dimer values with disease severity.

Disease severity People with Diabetes People without Diabetes P value

Moderate disease, D -dimer Mean ± SD (ng/mL) 1707 ± 2921 411 ± 392 0.041
Severe disease, D -dimer Mean ± SD (ng/mL) 1364 ± 2028 687 ± 671 0.066
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4. Discussion

Our study was done on moderate and severely ill patients with
COVID-19 infection. It demonstrated a significant relation of D-
dimer levels with diabetes in patients with COVID-19. D-dimer
levels were significantly higher in the group with diabetes as
compared to the group without diabetes. All patients with diabetes
received insulin therapy for diabetes in our hospital. All patients
with moderate and severe COVID-19 received prophylactic or
therapeutic anticoagulation as per national guidelines.

Diabetes is frequent comorbidity associated with severe disease
and poor prognosis in COVID-19 infection [8e10]. In intensive care
units the incidence of diabetes is two times higher than non- ICU
patients with COVID-19 [11].In the study by Guan et all in Wuhan
the primary composite endpoint of death, mechanical ventilation,
and ICU admission was in 22% of the patients with diabetes as
compared to 6% in patients without diabetes [12]. Analysis in Italy
revealed that two-third of the patients with diabetes had a fatal
outcome in COVID 19 infection [13].

D-dimer has been utilized in past as a marker of hypercoagu-
lability. Studies in COVID-19 patients have demonstrated coagula-
tion abnormalities with marked elevation in D-dimer levels in
patients with severe disease. Recent studies have correlated D-
dimer more than 2000 ng/mL was associated with increase fatality
in COVID-19 [14]. Severe hypoxia in patients with ARDS can lead to
1929
activation of extrinsic coagulation pathway and increase blood
viscosity leading to hypercoagulable state in COVID-19 infection
[15].

In our study peak D-dimer levels were 1509 ± 2420 ng/mL
(Mean ± SD) in patients with diabetes and 515 ± 624 ng/mL
(Mean ± SD) in patients without diabetes. In subgroup analysis,
COVID-19 patients with moderate disease had D-dimer levels were
1707 ± 2921 ng/mL (Mean ± SD) in patients with diabetes and
411 ± 392 ng/mL (Mean ± SD) in patients without diabetes. In
COVID-19, patients with severe disease had D-dimer levels
1364 ± 2028 ng/mL (Mean ± SD) in patients with diabetes and
687 ± 871 ng/mL (Mean ± SD) in patients without diabetes, how-
ever this was statistically not significant. This shows that moderate
disease has a statistically significant association with D-dimer
levels, which means that the significant association of D-dimer
with diabetes is not entirely due to greater number of severe pa-
tients in the diabetes group. The non-significant association of D-
dimer in severe disease with diabetes could also be due to the
smaller samples in the subgroup analysis. This could also be
because the patients were triaged as per severity at admission,
however peak D-dimer levels during entire course of hospital stay
was utilized in statistical analysis. Further, glycaemic control was
not consideredwhile analysing the peak D-dimer values in diabetes
which could possibly affect outcomes.

Patients with diabetes had more severe disease with higher D-
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dimer levels. Persistent hyperglycemia can lead to endothelial
dysfunction and inflammation which can lead to thrombus for-
mation [16]. Therefore, it is likely that severe SARS-CoV-2 infection
with diabetes is more likely to cause coagulopathy and resultant
poor outcome. However clinical implications of these findings are
yet to be seen. Our study was limited in form of a single centre
study. Our patients consisted of only moderate to severe patients
with COVID-19 and all patients were started on anticoagulant
therapy. Further studies will be required to validate the same and
examining the clinical significance of these findings.
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