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Background: This study aimed to evaluate serum levels of interleukin-6 (IL-6) and D-dimer and their
association with morbidity and mortality in elderly coronavirus disease-19 (COVID-19) patients and to
assess their clinical outcomes.

Materials & Methods: This retrospective observational study was conducted on elderly COVID-19
patients (260 years) diagnosed via reverse transcription-polymerase chain reaction (RT-PCR) or
radiological testsina South Indian tertiary care hospital. Dataencompassed demographics, comorbidities,
symptoms, IL-6 and D-dimer levels, oxygen (O,) requirement, duration of hospital stay, and outcomes.
Statistical analysis involved Chi-square test. A p-value of < .05 was considered statistically significant.
Findings: Among 1448 screened patients, 1380 patients with a mean age of 68.85+6.985 years were
included in this study, of whom 61.67% were male. The mortality rate was 12.1% in males and 11%
in females. Fever, cough, hypertension, and diabetes were common in most of the patients. The mean
D-dimer and IL-6 levels were 2.687+5.189 mg/L fibrinogen equivalent units (FEU) and 95.72+335.62
pg/mL, respectively. Elevated D-dimer (71%) and IL-6 (87.7%) levels were significantly associated
with oxygen requirement, morbidity, and mortality (p=.000). Sub-group analysis revealed a significant
association between D-dimer and IL-6 levels and O, requirement and mortality in diabetic and
hypertensive patients (p= .000).

Conclusion: Serum IL-6 and D-dimer levels are significantly associated with morbidity and mortality
in elderly COVID-19 patients. Elevated levels of these biomarkers also influence O, requirement and
mortality in patients with comorbidities, suggesting their potential use in risk stratification and
management strategies for this vulnerable population.
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Introduction

The World Health Organization (WHO)
has confirmed that due to the decrease in
the number of cases and deaths, COVID-19
(coronavirus disease-19) is no longer an
emergency as it was during the pandemic
(1 however, recovery from the impact of the
pandemic is far from over. Older patients
aged 65 years and above are more vulnerable
to COVID-19 infection, with a higher risk
of poor outcomes and mortality 2. Among
several risk factors, age is considered to
be the dominant risk factor for severe
COVID-19, as the risk of death is 25-340
times higher in patients aged 50-85 years
and above, who are usually along with other
comorbidities like diabetes, hypertension,
and chronic obstructive pulmonary
disease. Furthermore, older patients with
comorbidities are at higher risk of COVID-19
infection 1. At the peak of the pandemic, the
Union Health Ministry of India confirmed
that approximately 75% of COVID-19 deaths
occurred among the elderly ™.

Older patients typically have more
comorbidities, weakened immune systems,
and higher pro-inflammatory cytokines
such as interleukin-6 (IL-6) which might
otherwise be triggered by the virus itself as
aresult of activation and signalling of certain
receptor families. In addition, elevated
D-dimer levels could be due to sepsis-
induced coagulopathy and are more common
among severe COVID-19 patients. These
parameters along with several others like
C-reactive protein, procalcitonin, and other
pro-inflammatory cytokines are indicators
of the disease progression !, Elevated levels
of these markers could also indicate an
increased risk of venous thromboembolism
and hence an increased risk of mortality due
to thrombotic events [©,

Various risk factors, comorbidities, level of
care, etc. affect vulnerable elderly patients
both in terms of in-hospital mortality
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and long-term survival after discharge V..
Therefore, identifying potential prognostic
factors could help us be well-prepared to
provide intensive care to the elderly in future
pandemic-like scenarios.

To the best of our knowledge, no study in
South India has assessed the association of
D-dimer and IL-6 levels with mortality in
geriatric COVID-19 patients.

Objectives: This retrospective study was
conducted to gather the demographic and
clinical information of elderly COVID-19
patients admitted to a tertiary care hospital.
Additionally, the association of clinical
outcomes with IL-6 and D-dimer levels
and the association of comorbidities like
hypertension and diabetes with morbidity
and mortality in these patients were
evaluated.

Materials and Methods

This retrospective observational study was
conducted in a tertiary care hospital in Tamil
Nadu, South India. The study was approved
by the Institutional Human Ethics Committee
(IHEC, Registration No. PSG/IHEC/2023/
Appr/Exp/123).

The study included retrospective data of
elderly in-patients aged 60 years and older,
who were diagnosed with COVID-19 using
RT-PCR (reverse transcription-polymerase
chain reaction) or radiological COVID-19
tests. Patients with incomplete or no records
and those voluntarily discharged against
medical advice without completing their
treatment regimen were excluded from the
study.Incomplete records were those with no
documentation of symptoms, comorbidities,
or IL-6 and D-dimer levels.

The data of patients admitted between
March and June 2021 were recorded. The
patients’ data recorded and analyzed were
as follows: demographics, comorbidities,
clinical presentations, diagnostic method
used, serum IL-6 and D-dimer levels, oxygen
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requirement, number of days in the hospital,
and outcomes including discharge or death.
Serum IL-6 (Elecsys IL-6, Roche diagnostics)
and D-dimer (Innovance D-dimer, Siemens)
levels were determined using commercially
available kits, where the latter was reported
in fibrinogen equivalent units (FEU, 30 kDa).
Statistical analysis: The extracted data
were analyzed using R software. Continuous
variables were presented as mean and
standard deviation (SD), while categorical
data were presented as frequency and
percentage. Chi-square test was used to
evaluate the association of D-dimer and IL-6
levels with oxygen requirement, morbidity,
and mortality. Sub-group analysis was
carried out to determine differences in
D-dimer and IL-6 levels between patients
with and without comorbidities. A p-value of
<.05 was considered statistically significant.

Findings

A total of 4913 adult COVID-19 patients
were admitted to the study centre from
March to June 2021, of whom 1448 patients
over 59 years of age were screened for the
study. Furthermore, patients who were
discharged against medical advice and
patients with incomplete or unavailable data
were excluded from the study. Finally, the
records of the remaining 1380 patients were
included in the study.

The mean age of the study population was
68.85+6.985 (SD) years. Most of the patients
were male (61.67%, n=851), of whom 12.1%
did not survive (n=103). Among females,
11% (n=58) died.

The clinical symptoms of the patients
are listed in Table 1. The symptoms
predominantly expressed were fever (63.7 %,
n=879) and cough (63.6%, n=878). Among
the comorbidities evaluated, many patients
had systemic hypertension (42.5%, n=586)
and diabetes (52.4%, n=723) (Table 2).
The D-dimer values of the patients were
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between 0.08-21 mg/L fibrinogen equivalent
units (FEU) withameanvalue of 2.687+5.189
mg/L FEU. Similarly, IL-6 values also showed
a high variation within the study population,
as they were between 2-5000 pg/mL with
a mean value of 95.72+335.62 pg/mL. Both
D-dimer and IL-6 levels were abnormal
among 71% (n=981) and 87.7% (n=1210)
of patients, respectively. The average length
of hospital stay was 8.05+£5.136 days. Among
female patients, 25.5% required oxygen (0,)
supplementation, while 28.9% (n=246) of
males required O,.

D-dimer levels showed a significant
association with morbidity in terms of
hospital stay less than five days (p= .000).
D-dimer levels were also significantly
associated with mortality (p= .000).
Similarly, significant associations were
observed between IL-6 levels and morbidity
and mortality (p= .000). Chi-square tests
also revealed a significant association
between serum IL-6 and D-dimer levels and
0, requirement (p=.000) (Tables 3 and 4).
Sub-group analysis: The t-test done to
determine the difference in IL-6 and D-dimer
levels between patients with and without
diabetes revealed no significant difference
between the two groups (D-dimer, p=.166;
IL-6, p= .426) (Tables S1 and S2). The
ANOVA test results revealed significant
differences in both serum biomarker levels
among diabetic patients with respect to
their O, requirement (D-dimer, p=.000) and
mortality (IL-6, p=.000); however, duration
of hospitalization did not differ in this set of
patients (Tables S3 and S4).

Similarly, in patients with and without
hypertension, IL-6 levels were not
significantly different (p= .655); however,
D-dimerlevelsweresignificantly different(p=
.014) (Tables S5 and S6). Both D-dimer and
IL-6 levels were also found to be significantly
different in hypertensive patients with
respect to their O, requirement (p= .000)
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Table 1) Distribution of symptoms among the
studied patients

Variables Sub-Category Frequency (%)
Yes 879 (63.7)
Fever No 501 (36.3)
Yes 878 (63.6)
Cough No 502 (36.4)
Dvsbrea Yes 332 (24.1)
ysp No 1048 (75.9)
Yes 124 (9.0)
Loose stool No 1256 (91.0)
: Yes 45 (3.3)
Myalgia No 1335 (96.7)
) Yes 17 (1.2)
F
atigue No 1363 (98.8)
Asymptomatic Yes 49 (3.6)
ymp No 1331 (96.4)

Table 2) Distribution of comorbidities among the
patients

Variables Sub-Category Frequency (%)
Systemic Yes 586 (425)
hypertension No 794 (57.5)
Yes 155 (11.2)
CAD
No 1225 (88.2)
Ye 29 (2.1
Dyslipidaemia e (2.1)
No 1351 (97.9)
Ye 73 (5.3
Hypothyroidism es (5:3)
No 1307 (94.7)
Yes 27 (2.0)
CVA
No 1353 (98.0)
Chronic kidney Yes 29 (2.1)
disease No 1351 (97.9)
Chronic liver Yes 13 (0.9)
disease No 1367 (99.1)
Yo 56 (4.1
COPD/Asthma e (4.1)
No 1324 (95.9)
Y 23 (52.4
Diabetes = 723 (52.4)
No 657 (47.6)

Abbreviations: CAD: coronary artery disease, CVA:
cerebrovascular accident, COPD: Chronic obstructive
pulmonary disease

and mortality (p=.000). While morbidity did
not show a significant association with IL-6
levels in hypertensive patients (p=0.312), it
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had a significant association with D-dimer
levels (p= .018) (Tables S7 and S8).

Discussion

To the best of our knowledge, this is the first
study conducted in South India to investigate
the clinical profile and association of serum
biomarkers such as D-dimer and IL-6 levels
with morbidity and mortality in geriatric
COVID-19 patients.

Age and comorbidities such as hypertension
and diabetes are considered as strong risk
factors for the COVID-19 disease severity
and progression 8. The risk of long-term
COVID infection and post-COVID syndrome
has also been reported to be higher
among older patients and those with pre-
COVID comorbidities 1%, Identifying risk
factors pre-emptively among the geriatric
population could improve the COVID-19
prognosis and in turn reduce the risk of
post-COVID complications in these patients.
In the current study, most of the patients
presented with fever and cough, and
among comorbidities, most of them had
hypertension and diabetes. Similar trends
in geriatric populations have been reported
in a Turkish study ™ and a meta-analysis
conducted in the early stages of the
pandemic!?!,

Systemic and inflammatory biomarkers
like D-dimer and IL-6 are exploited to
identify high-risk patients and predict
mortality.  Elevated  D-dimer levels
indicate coagulopathy which could lead
to thromboembolic events, and elevated
IL-6 levels indicate systemic inflammation
contributing to the development of acute
respiratory distress syndrome (ARDS) 1314,
In the present study, both D-dimer and IL-6
levels were abnormal among the majority of
patients, and normal levels were significantly
associated with better prognosis in terms of
hospital stay less than 5 days and oxygen
requirement. Both were also significantly
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Table 3) Association of D-dimer levels with O, requirement, morbidity, and mortality in COVID-19 patients

Clinical Subcat Normal D-Dimer Levels Total X2 statistic,
Characteristics ubcategory No Yes 0 d.f., P-Value
Hospital stay less No 695 192 887 X2=64.977,
than 5 days Yes 285 208 493 d.f=1, p=.000*
Death No 826 393 1219 X?=53.749,
ea

Yes 154 7 161 d.f=1, p=.000*
Oxygen No 638 342 980 X2=89.884,
requirement Yes 361 39 400 d.f=1, p=.000*

d.f: degrees of freedom, * indicates significance at p<.05.

Table 4) Association of IL-6 levels with O, requirement, morbidity, and mortality in COVID-19 patients

Clinical Subcategor Normal IL-6 Levels Total X? statistic,
Characteristics gory No Yes d.f., P-Value
Hospital stay less No 820 67 887 X2=52.199,
than 5 days Yes 390 103 493 d.f=1, p=.000*
Death No 1051 168 1219 X2=20.703,
Yes 159 2 161 d.f=1, p=.000*
Oxygen No 851 359 1210 X2=20.870,
requirement Yes 148 22 170 d.f=1, p=.000*

d.f: degrees of freedom. * indicates significance at p<.05.

associated with mortality. This finding is
similar to the findings of a few other studies,
indicating that IL-6 and D-dimer levels are
significantly associated with mortality 1 5],
However, serum levels of both D-dimer and
IL-6 have been reported to be high among
hypertensive and diabetic patients, thereby
increasing the risk of mortality 619, In the
present study, both D-dimer and IL-6 levels
were slightly high in patients with comorbid
diabetes but not in those with hypertension,
which resulted in insignificant association of
serum biomarker levels with comorbidities,
except for D-dimer levels which were
significantly different in patients with
comorbid hypertension.

D-dimer levels >2.01 mg/mL and IL-6 levels
>74.98 pg/mL have been reported to be a
predictor of in-hospital mortality among
the elderly 2% 21, In the present study,
however, the mean D-dimer and IL-6 values
were higher than the cut-off value, which
could be due to a few outlier patients with
D-dimer levels as high as 20 mg/mL FEU

Infection Epidemiology and Microbiology

and IL-6 values >5000 pg/mL. Although
there was a significant association between
D-dimer and IL-6 levels and mortality, the
mortality rate among the present study
population was only 11.6%. This low
mortality rate could also be attributed to
the absence of severe comorbidities like
coronary artery disease (CAD), chronic
kidney or liver disease, cerebrovascular
accident, etc. 2> 221 among most of the
patients in the current study. However, we
found a significant association between
mortality and comorbid hypertension
and diabetes. Other studies have reported
similar findings, indicating that increased
mortality in patients with comorbidities
like diabetes and hypertension is associated
with elevated D-dimer and IL-6 levels [24-26],
Oxygen requirement was also influenced
by both D-dimer and IL-6 levels in patients
with comorbidities in the present study, but
morbidity was not affected by these factors.
While this study highlights the potential
utility of IL-6 and D-dimer as indicators of
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severe disease or adverse outcomes, and
given the mortality rate among the current
study population, it is evident that various
factors including comorbidities should
be considered for prognosis in geriatric
COVID-19 patients along with serum
biomarkers. Differences in disease severity
and mortality among patients of different
ages could provide insights to clinicians to
implement a better treatment approach for
patients ['*. Furthermore, the study findings
emphasize the need for close monitoring of
comorbidities during risk stratification.

Strengths and limitations: The strengths
of this study include the large sample size
and the focus on geriatric patients, which is
overlooked in most other studies. However,
retrospective design, single-centre data, and
medical record data could introduce bias.

Conclusion

This retrospective observational study
demonstrated a significant association
between serum IL-6 and D-dimer levels and
morbidity and mortality in elderly COVID-19
patients. Additionally, higher levels of these
serumbiomarkersinCOVID-19patientsalong
with comorbidities such as hypertension
and diabetes significantly influenced
oxygen requirement and mortality but not
morbidity. These findings highlight the
potential utility of these biomarkers in risk
stratification and management strategies
for this vulnerable and high-risk population.
Further prospective research with a larger
sample size is necessary to validate these
findings, explore their clinical implications,
as well as identify the risk of long-term
COVID and post-COVID syndrome in elderly
COVID-19 patients.
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