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ABSTRACT
Introduction: Elderly patients are susceptible to COVID-19 infection. They usually present with atypical 

symptoms and multiple organ dysfunction. The poor outcome in elderly patients is due to multiple co-
morbidities, declining functional status, and frailty. This study aimed to assess the risk profile of COVID-19 
infection in the elderly population. 

Materials and methods: Patients aged 60 years and above with COVID-19 positive by RT-PCR 
were included in the study. Patients' demographic data, co-morbidities and severity of illness, complete 
hemogram, blood sugar, renal, liver function test, lactate dehydrogenase, interleukin-6, ferritin, D-dimer 
were noted. Patients' outcome in terms of survival was observed. 

Results: The total count, neutrophil lymphocyte ratio, ESR, urea, creatinine, interleukin 6, D-dimer, 
and blood sugar value were significantly associated with non-survival even after adjustment for age and 
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INTRODUCTION

Coronavirus disease (COVID-19) is an 
infectious disease caused by 
SARS-CoV-2, a novel type of Coro-
navirus, which belongs to the 
Coronaviridae family of the Nidovirales 

order. It is highly pathogenic to humans and 
highly transmissible. The most common clinical 
manifestations of COVID-19 infection include 
fever, dyspnea, cough, myalgia, and fatigue. 
Some patients develop severe pneumonia and 
may present as acute respiratory distress syn-
drome (ARDS). Few patients present with extra-
pulmonary organ dysfunction or even death (1). 
Older age has been identified as an important 
risk factor for the severity of disease, with in-
creasing death rates across every decade of life. 
Elderly patients are susceptible to COVID-19 in-
fection and have a poor outcome. They usually 
present with atypical symptoms and multiple or-
gan dysfunction. Elderly patients with COVID-19 
may present with only fatigue, myalgia, hea d-
ache, or gastrointestinal symptoms. Old age is 
one of the main risk factors for poor outcomes. 
This poor outcome in the elderly is due to mul-
tiple co-morbidities, declining functional status, 
declining cognitive status, and frailty (2). 

Aging causes many biological changes in the 
immune system making elderly patients more 
susceptible to infectious diseases. Age-related 
immune-mediated inflammation and associated 
inflammatory diseases increase with aging (3). 
Immunosenescence and inflammaging are key 
factors of the aging immune system, in which ac-
cumulation of senescent immune cells leads to 

its decline and simultaneous increase in inflam-
matory phenotype leads to immune dysfunction. 
Age-related changes in the immune system affect 
cells and soluble mediators of immune respon-
ses, which determine susceptibility to infection, 
disease progression, and clinical outcomes. 
These changes also influence the response to 
medications and immune response to vaccines 
(4). Thus, age-related changes in the immune 
system along with co-morbidities in elderly pa-
tients render them more vulnerable to latent or 
novel infection and hence increase in morbidity 
and mortality of COVID-19 infection. This study 
was aimed at assessing the clinical and bioche-
mical profile of elderly patients with COVID-19 
infection. q

MATERIAL AND METHODS

This retrospective observational study was 
done in a tertiary care center from South 

India after obtaining the ethics approval from the 
Institute Ethics Committee (GVMC/IEC/2020/28). 
Data was obtained from the previous records of 
the hospital from March 2020 to July 2020. All 
patients aged 60 years and above who were ad-
mitted in specified wards/intensive care for 
COVID-19 were enrolled in the present study. 
The total number of patients in the study was 
137 after nCoV-19 (novel coronavirus 2019) po-
sitive test confirmed by an RT-PCR. Variables as-
sessed at baseline, including the socio-demo-
graphic profile and co-morbidities such as 
dia betes, hypertension, ischemic heart disease, 
bronchial asthma, chronic kidney disease, hypo-
thyroidism, stroke, etc were collected. Patients 

gender. Complications such as acute kidney injury (AKI), renal failure, acute respiratory distress syndrome, 
multiorgan dysfunction syndrome (MODS), and World Health Organization (WHO) severity were also 
associated with non-survival before and after adjustment for age and gender. On Cox regression survival 
analysis, ≥ three co-morbidities had hazard ratio (HR) of 54.36 [95% CI 3.66 to 807.01], WHO severity had 
HR of 31.09 [95% CI 1.31 to 738.22], MODS had HR of 16.97 [95% CI 2.86 to 100.39], creatinine had HR 
of 8.44 [95% CI 1.99 to 35.77], AKI had HR of 6.71 [95% CI 1.11 to 40.56]. 

Conclusion: In elderly patients with COVID-19 infection, the presence of at least three co-morbidities, 
severity of infection by WHO criteria and presence of complications such as MODS, elevated creatinine and 
AKI were predictors of the survival rate and mortality.

Keywords: elderly, COVID-19, co-morbidities, MODS, WHO severity.
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were categorized according to the Ministry of 
Health and Family Welfare (MoHFW) and World 
Health Organization (WHO) criteria (5, 6). 
Worse ning signs of COVID-19 in the form of hy-
potension, sepsis, multiorgan dysfunction syn-
drome (MODS), pneumonia, ARDS, respiratory 
failure, myocarditis, coronary artery disease 
(CAD), heart failure, acute kidney injury (AKI), 
deep vein thrombosis, pulmonary thrombo-em-
bolism, and stroke were noted. Complete hemo-
gram, blood sugar, renal and liver function tests, 
C-reactive protein (CRP), interleukin 6 (IL-6), fe-
rritin, d-dimer, lactate dehydrogenase (LDH), 
creatine kinase N-acetyl cysteine (CK-NAC), pro-
thrombin time (PT), international normalized ra-
tio (INR) and activated partial thromboplastin 
time (APTT) were outlined. Patients’ outcome in 
terms of recovery and mortality was noted.

Statistical analysis
Data was analyzed using SPSS 22.0. Quantitative 
variables were represented as mean±SD (stan-
dard deviation) or median. Qualitative data were 
presented as numbers and percentages. The 
Chi-square test was used to find the difference 
among the qualitative data. Unpaired t-test was 
used to analyze the difference among quantita-
tive variables. Overall survival was assessed by 
Cox proportional hazards regression models. 
The P value of less than 0.05 was considered sta-
tistically significant. q

RESULTS

The mean age of the study subjects did not dif-
fer among survivors and non-survivors. The 

proportion of males was higher (70%) in both 
groups; 90% of both groups had hypertension 
and 50% diabetes. The number of subjects with 
at least three co-morbidities was significantly 
greater in the non-survivor group (Table 1).

The most common presenting symptom in 
both groups was fever, but respiratory distress 
was greater (52.6%) in the non-survivor group. 
Everyone in the non-survivor group developed 
complications. In both groups, the most com-
monly seen complication was ARDS, followed 
by renal failure and AKI, and thereafter MODS, 
sepsis, arrhythmia, and pneumonia in sporadic 
cases. According to MOHFW classification, all 
non-survivors had a grade 3 severity, while survi-
vors were strewn in all grades, mostly grade 1. 
Similarly, according to WHO severity, non-survi-
vors had grade 4 or 3 and survivors mostly 
grade 1 (Table 2).

Among non-survivors, the total count, neutro-
phil count, lymphocyte count, neutrophil lym-
phocyte ratio (N/L ratio), creatinine, IL-6, D-di-
mer, RBS, and APTT were significantly greater 
and lymphocyte count significantly lesser (Table 3). 

On logistic regression, the presence of at least 
three co-morbidities before and after adjustment 
for age and gender was significantly associated 

TABLE 1. General 
characteristic of the 
study population
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TABLE 2. Clinical features of 
the study population

TABLE 3. 
Laboratory 
parameters of the 
study population
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with poorer survival outcomes [OR-10.83 
(CI-3.48-33.64)]. Duration of stay was associated 
with poor outcomes in univariate analysis, but 
on adjustment with age and gender, this associa-
tion was lost. The total count, N/L ratio, ESR, 
urea, creatinine, IL 6, D-dimer, and blood sugar 

value were significantly associated with 
non-survival before and after adjustment. Com-
plications such as AKI, renal failure, acute respi-
ratory distress syndrome and MODS were sig-
nificantly associated with non-survival. The 
WHO severity was also associated with non-sur-
vival before and after adjustment for age and 
gender (Table 4).

In Cox regression analysis for survival, HR was 
54.36 (95% CI 3.66 to 807.01) for the presence 
of ≥three co-morbidities, 8.44 (95% CI 1.99 to 
35.77) for creatinine, 6.71 (95% CI 1.11 to 
40.56) for AKI, 16.97 (95% CI 2.86 to 100.39) 
for MODS, and 31.09 (95% CI 1.31 to 738.22) 
for WHO severity (Table 5). q

DISCUSSION

Age is thought to be a crucial factor for the 
clinical outcomes, course, severity and pro-

gnosis of the disease. In the current study, the 
mean age did not differ among survivors and 
non-survivors. In our study, on logistic regression 
the presence of at least three co-morbidities be-
fore and after adjustment for age and gender was 

TABLE 4. 
Logistic 
regression 
analysis of 
risk factors 
for outcome 
in the 
elderly 
population

TABLE 5. Cox regression survival analysis of risk factors 
in the elderly population
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significantly associated with poorer survival out-
comes [OR 10.83 (CI 3.48 to 33.64)]. Diabetes 
and hypertension were shown to be the preva-
lent underlying illnesses in COVID-19 patients 
from previous studies (7). Among the non-survi-
vors of the present study, the prevalence of hy-
pertension was 94.7% and that of diabetes 
57.9%. Though there was no statistically signifi-
cant difference in the prevalence of hyperten-
sion or diabetes between survivors and non-sur-
vivors, more than half of the non-survivors had at 
least three pre-existing co-morbidities in addi-
tion to diabetes and hypertension, mostly being 
ischemic heart disease, hypothyroidism, and 
chronic kidney disease. In our study, Cox regres-
sion analysis found that the presence of ≥ three 
pre-existing co-morbidities was also associated 
with in-hospital mortality [HR 54.36 (3.66 to 
807.01)]. These findings are in accordance with 
those of previous studies which showed that pa-
tients with chronic renal disease and heart failure 
were more vulnerable than those without these 
problems to die from COVID-19. It has been 
documented that COVID-19 patients with dia-
betes, hypertension, and cardiorespiratory illness 
had a significantly higher risk of severe disease 
and increased risk of mortality (8). 

Among the common symptoms, our study 
showed that the presence of respiratory distress 
at the time of admission was an indicator of poor 
prognosis and survival in geriatric patients. This is 
consistent with the previous findings, which have 
also shown that in geriatric patients with 
COVID-19, early dyspnea at admission and fe-
ver throughout hospitalisation were both major 
risk factors for a bad prognosis and increased 
mortality (9). According to MOHFW classifica-
tion, all non-survivors had grade 3 severity, while 
survivors were scattered in all grades, mostly in 
grade 1. Similarly, according to WHO severity, 
non-survivors had grade 4 or 3 and survivors 
mostly grade 1. This implies that patients pre-
senting with, or developing, severe pneumonia, 
ARDS, sepsis or septic shock have a higher risk of 
mortality and a poor survival rate. In our study, 
Cox regression analysis found WHO severity was 
associated with in-hospital mortality, with 
HR 31.09 (1.31-738.22). A similar study docu-
mented that in the first 24 hours, respiratory 
symptoms, hypoxia and hypotension predicted 
the progression to severe disease, while tachy-
pnea and hypotension were associated with in-

creased in-hospital mortality (10). This highlights 
the necessity of early and regular vital sign moni-
toring, which may reveal early symptoms of im-
minent worsening or mortality.

In this study, during hospitalization, AKI, renal 
failure, ARDS and MODS were significantly as-
sociated with non-survival after adjustment for 
age and sex. Also in our study, Cox regression 
analysis found a HR of 6.71 (1.11-40.56) for AKI. 
A similar study was done to evaluate the clinical 
characteristics of elderly patients, of which about 
40% developed ARDS and required invasive me-
chanical ventilation (2). Another study reported 
that secondary infection (34%) was the most 
commonly seen complication in elderly patients, 
followed by AKI (22%) and ARDS (20%). The 
weighted pooled prevalence of AKI and ARDS in 
others studies vary from 2.7% to 25.5% and 15.7 
to 19.5%, respectively, with a considerable pro-
portion of patients (21%) needing invasive me-
chanical breathing (11). Studies have also shown 
that as COVID pneumonia progressed, the inci-
dence of AKI was significantly increasing as well 
as in-patient mortality once the AKI set in. The 
mechanism behind kidney impairment in 
COVID-19 patients is now thought to entail 
SARS-CoV-2 targeting intrinsic renal cells directly. 
SARS-CoV-2 is a cytopathic virus that enters host 
cells bypassing via the membrane protein ACE2. 
Renal cells had the fourth-highest level of ACE2 
expression among the six blood cell types and 
55 tissue types. Also, AKI is frequently a sign of a 
more serious illness and multiorgan failure, 
hence kidney function restoration should be a 
key aspect of management (12). 

In our study, Cox regression analysis found a 
HR of 16.97 (2.86 to 100.39) for MODS. In a 
similar study, it was documented that after a 
58-day hospitalisation, the MODS group had a 
44% death rate, while the non-MODS group had 
only 1% mortality rate (13). Another study also 
reported that MODS was the major cause of 
death (37%) in hospitalized elderly patients (14). 
Coronavirus is thought to decrease the immu-
nological response, weaken the body's defensive 
mechanism, and finally cause an uncontrolled 
inflammatory storm. The alveolar-capillary 
barrier is disrupted by this uncontrolled inflam-
matory process, and virus particles, along with 
the resultant cytokine storm, can subsequently 
move to other organs, resulting in MODS. 
Multiorgan organ dysfunction syndrome is 

The Risk PRofile of CoViD-19 in elDeRly
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frequently associated with a worse prognosis and 
increased mortality. Hence, vigilant monitoring 
and prompt supportive medications are advo-
cated halting the disease progression before it is 
too late.

Immunological senescence, or age-related re-
duction in immune function, affects both the in-
nate and adaptive immune systems in the elderly 
population. Furthermore, having multiple co-
morbidities increases the risk of exacerbated im-
mune responses and even chronic inflammation 
in the elderly. However, those immune res ponses 
are frequently abnormal, creating an ideal situa-
tion for SARS-CoV-2 to infect this vulnerable 
group. In this study, the vast majority of patients 
among non-survivors had neutrophilia and lym-
phopenia. The laboratory results of our patients 
were consistent with those reported by previous 
studies.  Lymphopenia was a prevalent anomaly 
in SARS-CoV-2 infected patients, with 32.5–75.4% 
of COVID-19 patients experiencing it (15). The 
number of circulating naive CD4+ and CD8+ 
T cells decreased with age in large research in-
volving 1,068 healthy people, indicating immu-
nosenescence of the immune system (3). Ac-
cording to a recent study, individuals with severe 
COVID-19 had fewer CD4+ and CD8+ T cells 
than non-severe ones (16). The findings of the 
two investigations might explain why aged peo-
ple had a greater prevalence of severe COVID-19, 
which could be attributed to a lack of T cells. 
Also, the N/L ratio was significantly greater 
among the non-survivors of this study. Similar 
studies have shown that the N/L ratio tended to 
decrease from the time of diagnosis in elderly 
non-survivors, whereas neutrophilia and lym-
phopenia improved in survivors and worsened in 
non-survivors (17). A study documented that a 
N/L ratio ≥ 3.13 had a high risk of critical illness, 
intensive care therapy, and mortality (18). These 
cells may have aided healing by reducing inflam-
matory responses in survivors, and death by in-
creasing inflammatory responses in COVID-19 
non-survivors. 

Levels of IL-6, the most prevalent kind of cy-
tokine generated by activated macrophages, 
have been found to dramatically rise in patients 
with severe COVID-19 symptoms, according to 
studies. Our study is also consistent with this 
finding, with the IL-6 level being significantly 
greater among non-survivors, indicating a poor 
prognosis in elderly patients (15, 19). Multiple 

organ damage and septic shock have been linked 
to elevated levels of interleukin-6, which might 
lead to cardiac and circulatory failure. The spe-
cific cause of this dysregulated immunological 
response in the elderly is unknown; nevertheless, 
age-related changes in lung microstructure that 
modify the physiological function of dendritic 
cells, particularly their migration to lymph nodes, 
might be a factor, resulting in faulty T-lympho-
cyte activation (20). D-dimer is produced by the 
lysis of cross-linked fibrin, with increased levels 
suggesting coagulation and fibrinolysis activation. 
COVID-19 has been linked to haemostatic disor-
ders in the past, with one research finding higher 
levels of D-dimer, a coagulation marker, among 
non-survivors compared to survivors (21). Our 
study is also consistent with this finding, with the 
higher levels of D-dimer among non-survivors 
paving a way for poor prognosis. Researchers 
discovered that ICU patients had higher median 
D-dimer levels than non-ICU patients. This im-
plies that D-dimer levels can be used as a bio-
marker for prognosis, allowing physicians to keep 
track of patients whose health status is more 
likely to worsen (22). 

In this study, the levels of urea and creatinine 
were considerably greater among non-survivors. 
An elevated creatinine level was also significantly 
associated with in-hospital mortality in our study, 
as revealed by Cox regression analysis. Studies 
have shown considerably elevated levels of renal 
biomarkers such as serum urea and creatinine in 
severe COVID cases (23). In another similar 
study, COVID-19 patients with advanced age 
exhibited greater levels of creatinine and blood 
urea nitrogen, which might be explained by the 
loss of renal function that comes with ageing 
(24). However, it emphasizes the significance of 
monitoring renal function in elderly people and 
using therapies that have fewer renal adverse ef-
fects. Another study of 701 individuals found 
that high blood creatinine levels on admission 
were associated with severity due to substantial 
coagulation system abnormalities (25). There-
fore, renal anomalies at the time of admission 
may signal a poor prognosis and higher risk of 
mortality, necessitating proper triaging. 

Limitations
Our research was done in a single tertiary centre 
and, being a retrospective study, it had limita-
tions due to inter-observer variability. q 
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CONCLUSIONS

In hospitalized elderly patients with COVID-19 
infection, the presence of ≥ three co-morbidi-

ties, severity of the infection by WHO criteria 
and presence of complications such as MODS, 
elevated creatinine and AKI were predictors of 
survival rate and mortality. In the geriatric popu-
lation, these typical parameters, and not dispari-

ties in age, should be utilised to assess prognosis 
and management. q
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