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Abstract

Objectives: This study aimed to assess the outcome and mortality predictors of SARS-CoV-2 infection requiring hospitalization
among elderly population.
Methods: In this retrospective study, hospitalized elderly people with virologically confirmed SARS-CoV-2 infection were evaluated.
Participants were divided into three groups of mild, moderate, and severe based on oxygenation. The primary outcome was death
or discharge to home.
Results: A total of 169 patients were studied (mean age: 68 years). Apart from respiratory symptoms, other reported symptoms
included gastrointestinal complaints in 11% (n = 19), acute stroke in 1.1% (n = 2), delirium in 1.7% (n = 3), and anosmia or ageusia in
8.88% (n = 15). Also, 65 (38.5%) patients required oxygen support, 25 (14.7%) were admitted to the intensive care unit (ICU), 7 (4.1%)
required non-invasive ventilation (Fio2 0.6 to 1.0), 14 (8.28%) were mechanically ventilated. 72 (42%) received steroid, and 100 (59%)
received prophylactic heparin. Overall mortality was 12.4% (n = 21). Gender had no effect on mortality (P = 0.83). Presence of ≥ 3
risk factors, elevated neutrophil lymphocyte ratio, D-dimer, and lactate dehydrogenase, were associated with mortality (P = 0.001, P
= 0.0005, P = 0.05, and P = 0.0005, respectively). Sepsis and cardiovascular events were higher among those who died.
Conclusions: We observed a low mortality among the elderly treated with steroids compared to studies done in the pre-steroid
period. Elevated NLR, LDH, and D-dimer were associated with mortality.
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1. Background

Old age is a major risk factor for poor survival after se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) infection (1, 2). The elderly people, especially men, have
had a high case fatality rate (2, 3). Aging leads to many
anatomical and physiological changes in the respiratory
tract, such as progressive decrease in the number of cilia
and ciliated airway cells, as well as an increase in nasal cav-
ity volume (4, 5). Dysregulated immune response in the el-
derly occurs as a result of immunological alterations with
increased production of inflammatory mediators and cy-
tokines, known as ‘Inflammaging’, and impaired expres-
sion and downstream signaling of Toll-like receptors (6, 7).
Male gender related aberrant methylation of the ACE2 pro-
moter and inverted CD4/CD8 T-cell ratio may be responsi-
ble for the differential response in men (8, 9). These fac-
tors, along with multiple preexisting chronic medical ill-
ness make them more susceptible to severe SARS-CoV-2 ill-

ness (4, 5). The mortality of the illness among elderly peo-
ple ranges from 19.2% to 96%, with the majority of deaths
in the age group of above 80 years (2, 10). Most of these
reports were published early during the pandemic when
only supportive therapy was used. There is paucity of data
from South Asia on hospitalization outcomes among el-
derly people.

2. Objectives

This study reports a single-center observation on sever-
ity and outcomes of SARS-Co-V-2 among elderly.

3. Methods

This retrospective study was conducted in a tertiary
care teaching hospital in Chennai, India, from May 13 and
July 31, 2020. A total of 169 hospitalized patients (aged ≥
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60 years) with confirmed SARS-CoV-2 infection by reverse
transcription polymerase chain reaction (RT-PCR) of na-
sopharyngeal swab were included. The patients were di-
vided into three groups (mild, moderate, and severe). Mild
infection was defined as presence of one or more symp-
toms of SARS-coV-2 infection with no features of pneumo-
nia and oxygen saturation > 94% on room air. Moderate in-
fection was defined as presence of oxygen desaturation ≤
94%, but≥ 90%. Severe infection was defined as oxygen sat-
uration < 90%. Those who died or were discharged within
24 hours of admission were excluded. All variables includ-
ing age, gender, clinical symptoms, investigations, radio-
logical features, requirement for intensive care or high de-
pendency care, duration of hospital stay, complications,
and outcomes were recorded. Primary outcome was de-
fined as death or discharge from hospital to home. Pa-
tients were considered to have prolonged hospital stay if
they required more than 10 days of hospitalization. Differ-
ence in baseline characteristics between groups were com-
pared using unpaired t-test, chi-square test, Fischer’s exact
test, and analysis of variance (ANOVA) as applicable. Vari-
ables associated with severe illness were done using multi-
variate analysis by one-way ANOVA (MANOVA) followed by
Tukey’s honest significance test (HSD). The receiver opera-
tor characteristic (ROC) curve analysis was used to find the
sensitivity and specificity of the variables associated with
mortality. Analysis was done using SPSS software version
23.0, and P-value < 0.05 was considered as statistically sig-
nificant. The study was approved with waiver of consent by
Institutional Ethics Committee [IEC-NI/AUG/20/75/54].

4. Results

In this study, a total of 169 patients were included. Table
1 describes the baseline characteristics of the patients in
three groups. The mean age of patients was 68 ± 7.9 years,
23 (13.6%) aged ≥ 80 years (mild-13, moderate-4, severe-6),
and the majority (59.8%) of patients were male. There was
no significant difference in age (P = 0.07) or gender (P = 0.8)
between the groups. Also, 135 (80%) had at least one preex-
isting medical illness, with diabetes mellitus as the most
common (59.6%). Diabetes was more prevalent in moder-
ate and severe groups (P = 0.004). Coronary artery disease
(CAD) was more prevalent in severe group (P = 0.004). Ta-
ble 2 elaborates the presenting features of study partici-
pants. Two patients in severe category had an acute stroke
as the initial presentation. The mean days after onset of
symptoms to presentation was 4.69 days with no signif-
icant difference observed across groups (P = 0.22). Neu-
trophil lymphocyte ratio (NLR) and ferritin were signifi-
cantly higher in severe illness (P = 0.005). Serum albumin
(P = 0.0005) and serum sodium (P = 0.001) had a signifi-
cant difference between groups; this might be of little clin-
ical significance relevance since the mean serum albumin,

and serum sodium values across all three groups were >
3g/dL and > 130meq/L, respectively. In addition, 65 (38.5%)
patients required oxygen support, 25 (14.7%) patients were
admitted to the intensive care unit (ICU) of whom 7 (4.1%)
required non-invasive ventilation (with Fio2 0.6 to 1.0), and
14 (8.28%) patients were mechanically ventilated.

Complications during stay were bacterial sepsis (n =
16), fungal sepsis (n = 4), and cardiovascular events (n =
8). Pathogens isolated in patients with bacterial sepsis
were Klebsiella (n = 8), Acinetobacter (n = 6), Escherichia (n
= 4), Pseudomonas (n = 3), methicillin resistant Staphylococ-
cus aureus (MRSA, n = 1), and coagulase negative Staphylo-
coccus aureus (CONS, n = 1). Medications used were dex-
amethasone or methylprednisolone (n = 72), heparin (n =
100), remdesivir (n = 11), meropenem (n = 11), piperazillin
tazobactum (n = 10), colistin or polymyxin (n = 9), van-
comycin (n = 3) and caspofungin (n = 3). The mean duration
of hospital stay was 10 days. However, the stay was 18.8 days
for those with bacterial sepsis and 16.5 days when com-
plicated by cardiovascular event. Overall mortality was
12.4% (n = 21). All the six patients aged above 80 years had
severe illness, 14 of 16 patients who had bacterial sepsis,
and seven of eight patients with cardiovascular event died.
Non-survivors were older (mean age: 72 years) compared to
survivors (mean age: 68 years) (P = 0.02). While gender had
no effect on mortality (P = 0.83), presence of ≥ 3 risk fac-
tors was associated with mortality (P = 0.001). Admission
Spo2 of 94% had sensitivity of 76% and specificity of 74%
in predicting mortality (area under curve AUC = 0.833, P =
0.0005). Raised D-dimer was not significantly associated
with mortality (P = 0.05), though a trend towards mortal-
ity was observed. NLR of 5.34 had a sensitivity of 81% and
specificity of 80% in predicting mortality (AUC = 0.857, P
= 0.0005). LDH of 361 (IU/L) had a sensitivity of 76.2% and
specificity of 76% in predicting mortality (AUC = 0.842, P
= 0.0005). Figure 1 shows the ROC curve analysis for vari-
ables NLR, LDH, and Ferritin.

5. Discussion

The coronavirus disease 2019 (COVID-19) pandemic has
had a devastating effect on the elderly with high mortal-
ity rates in population above 80 years (2, 10). Our mortal-
ity rate of 12.4% was lower compared to an early study of
339 elderly patients from China, which reported survival
of 65 of 156 (41.6%) patients for whom outcome of death or
discharge to home was known (2). The latter had a higher
prevalence of hypertension (40%), lower diabetes mellitus
(16%), more severe or critically ill patients (70%), and 42%
had bacterial sepsis. The mortality in our study was low
despite 80% having at least one preexisting medical illness
and 60% having diabetes mellitus. We did not find any gen-
der differences, unlike previous studies, which found men
to be at risk for increased mortality (1-3).
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Table 1. Comparison of Baseline Characteristics of Study Participantsa

Clinical Parameter Mild (N = 104) Moderate (N = 38) Severe (N = 27) P Value*

Age in years 68.3 ± 7.8 68 ± 7.1 72 ± 9 0.07

Gender 0.82

Male 64 (61.5) 22 (57.9) 15 (55.6)

Female 40 (38.5) 16 (42.1) 12 (44.4)

Comorbidities

Diabetes mellitus 52 (50) 28 (77.8) 19 (73.1) 0.004

Coronary artery disease 13 (12.5) 5 (13.2) 12 (44.4) 0.004

Hypertension 56 (53.8) 21 (56.8) 19 (70.4) 0.3

Chronic lung disease 4 (3.8) 0 (0) 3 (4.1) -

Others 1 (0.9) 3 (7.8) 6 (22) -

Day of illness on presentation, day

Mean ± SD 4.5 ± 2.8 4.4 ± 3.0 5.5 ± 3.0 0.22

Median 4.5 4.0 6.0

Investigations

NLR 3 ± 2.1 5.8 ± 6.6 12.0 ± 12.9 0.0005

S. Ferritin (ng/mL) 161 ± 146.3 322 ± 241.7 663 ± 1318.8 0.0003

LDH (IU/L) 261 ± 71.2 412 ± 240.9 477 ± 279.1 0.0005

Sodium (meq/L) 135 ± 4.8 133 ± 4.2 131 ± 4.6 0.001

Albumin (g/d) 3.7 ±0.4 3.4 ±0.3 3.2 ±0.6 0.0005

D-Dimer (mg/L) 0.05

< 0.5 59 (56.7) 8 (21) 6 (22.2)

0.5 - 1 23 (22.1) 8 (21) 8 (29.6)

1.01 - 2 8 (7.6) 8 (21) 8 (29.6)

2.01- 4 5 (4.8) 7 (18.4) 1 (3.7)

> 4 2 (1.9) 6 (15.7) 4 (14.8) -

Chest X-ray

Normal 50 (48) 8 (21) 1 (3.7)

Single lobar opacities 8 (7.69) 3 (7.8) 4 (14.8)

Multi-lobar opacities 43 (41) 27 (71) 22 (81.4)

Abbreviations: NLR, neutrophil lymphocyte ratio; LDH, lactate dehydrogenase.
a Values are presented as mean ± SD or No. (%) unless otherwise indicated.

A review of mortality among patients aged ≥60 years
reported that this age group formed 96.4% (1567 of 1625) of
SARS-CoV-2 deaths in Italy and 81% (829 of 1023) of deaths
in China during early phase of the pandemic (10). Our cen-
ter had 30 deaths during the study period across all age
groups, of whom 21 (70%) were aged ≥ 60 years.

In RECOVERY trial, dexamethasone was the first drug
found to reduce mortality in SARS-CoV-2 infection observ-
ing an absolute reduction in mortality of 2.8%, which was
subsequently confirmed in meta-analysis of seven ran-
domized controlled trials which observed that use of low-

dose steroids (dexamethasone, methyl prednisolone, or
hydrocortisone) reduced odds of death (Odds Ratio = 0.66)
(11, 12). Since most of our patients were admitted after May
2020, when the beneficial effects of steroids on critically ill
and those needing oxygen had begun to be known, all the
elderly in moderate and severe groups were treated with
low-dose steroids.

Risk of thrombosis is increased in elderly people due
to age related endothelial dysfunction, presence of mul-
tiple comorbidities, platelet hyperactivity, and changes
in platelet function. Early data showed increased risk of
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Table 2. Presenting Features of Study Participantsa

Symptoms Mild (N = 104) Moderate (N = 38) Severe (N = 27)

Asymptomatic 12 (11.5) 2 (5) 0 (0)

Fever 70 (67) 30 (79) 18 (66.6)

Shortness of breath 8 (7.6) 15 (39) 18 (66.6)

Cough 30 (29) 21 (55) 12 (44)

Sore throat 30 (29) 5 (13) 0 (0)

Myalgia or fatigue 17 (16) 5 (13) 3 (11)

Anosmia or ageusia 12 (11.5) 0 (0) 3 (11)

Vomiting or diarrhoea 9 (8.6) 3 (7.8) 7 (26)

Others b 0 (0) 0 (0) 3 (11.1)

a Values are presented as No. (%).
b Includes central nervous system (CNS) symptoms - acute onset limb weakness, seizures, delirium.
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Figure 1. Shows receiver operating characteristic (ROC) curve analysis for variables NLR, LDH and Ferritin. NLR (AUC-0.857, P = 0.0005, cut off value 5.34, sensitivity 81%,
specificity 80.9%); LDH (AUC-0.842, P = 0.0005, cut off value 361U/L, sensitivity 76%, specificity 76%).

thrombosis associated with SARS-CoV-2 infection, and hep-
arin (unfractionated or low molecular weight) administra-
tion appeared to lower mortality by 20% (13). This led to our
practice changing policy of giving prophylactic heparin to
all elderly patients who had either an elevated D-dimer or
required oxygen support. The reported incidence of acute
stroke among COVID-19 patients varies between 1 - 3% (14).
Acute ischemic stroke event observed in our study was 1.1%.

Elevated NLR due to neutrophilia and lymphocytope-

nia predicts poor outcomes. We found significant increas-
ing trend in NLR among severe versus non-severe illness.
LDH, an immunosurveillance biomarker released into cir-
culation following cell lysis. LDH promotes action of im-
munosuppressive cells like dendritic cells and inhibits ac-
tion of cytolytic T cells and natural killer (NK) cells. This tilt
in balance blunts immune response mounted against viral
clearance; hence, elevated LDH portends poor outcomes
(15, 16). In our study, we found significantly elevated LDH
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and ferritin in severe illness, but stronger association with
mortality was observed with increased LDH than ferritin.

The possible factors leading to lower mortality in our
study are a) clinical presentation < 5 days from onset of
symptoms enabling appropriate monitoring and oxygen
support, b) lower age with lower percentage of population
aged ≥ 80 years, and c) lower percentage of secondary
infections complicating the illness, d) administration of
steroids in all patients needing supplementary oxygen
and, e) prophylactic administration of heparin in high-risk
group.

The second wave of the pandemic in India started
in early half of March 2021, and consistent with all ur-
ban regions in India, our center witnessed a shift in age
of hospitalized patients, with younger patients aged be-
tween 30 and 59 years presenting with hypoxic pneu-
monia. At a national level, the weekly mortality aver-
age was more than 21000 in the first week of May 2021
(www.covid19india.org). In our hospital, 720 patients were
hospitalized between February and April 2021, of whom
486 (67.5%) were younger than 60 years. A total of 20
patients died, of whom 5 (25%) were < 60 years and 15
(75%) were ≥ 60 years. During the same period, our re-
gion (Chennai) had 22,843 hospitalizations, of whom 14802
(64.8%) were younger than 60 years and 836 died. Also,
249 (29.7%) of deaths were reported in patients aged less
than 60 years with majority of deaths (656 of 836 deaths)
reported in April 2021 (https://stopcorona.tn.gov.in/daily-
bulletin/). Compared to the first wave, younger age group
(< 60 years) was more affected with no significant differ-
ence in the elderly population in the second wave.

Of the total population in India (136.64 crores), 6.5% is
above 65 years of age and belongs to the vulnerable group.
Vaccination is prioritized for the elderly in India from the
public health perspective, considering the maximum mor-
tality reported in elderly people.

5.1. Conclusions

The elderly people aged ≥ 60 years had a mortality
of 12.4%. Most of the patients were referred to the hospi-
tal within seven days of illness. Those who had complica-
tions like sepsis and cardiovascular event had higher rates
of death. The mortality rate was low compared to other
studies, probably due to early hospitalization, lower sec-
ondary sepsis, and steroid use.
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